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USE WITH 2006 STANDARDS.

Use in ALL projects.

5‑1.__  PAYMENTS

1.  Use when Para 2 is not used.

No partial payment will be made for any materials on hand which are furnished but not incorporated in the work.

2.*  Use if:

1.
Project has 90 or more working days excluding plant establishment.

2.
Engineer's estimate exceeds minor B threshold and there are materials that qualify for partial pay.

If the above project criteria are met, allow partial payments for materials following these general rules:


If the engineer's estimate is less than $1,000,000, each item or group you list must have a material value of $1000 or more.


If the engineer's estimate is greater than $1,000,000, each item or group you list must have a material value of $5000 or more.

In determining the partial payments to be made to the Contractor, only the following listed materials will be considered for inclusion in the payment as materials furnished but not incorporated in the work:

A.
____________________ 

B.
____________________ 

C.
____________________ 
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USE WITH 2006 STANDARDS.

Use if supplemental project information (SPI) is available.

List available SPI.  Insert location in 4th row:

For District 05 project use this location and telephone no.: 1150 Laurel Lane, Suite 175, San Luis Obispo, CA 93401; (805) 549-3116.

For District 06 project use this location and telephone no.: 855 M Street, Suite 200, Fresno, CA 93721; (559) 445-6360.

For District 10 project use this location and telephone no.: 611 San Juan Avenue, Stockton, CA 95203; (209) 948-7849.

Add or delete rows to suit project.

For guidance on SPI in the Information Handout, go to the RTL Guide.  Examples:  agreements, biological opinions, permits

Example SPI at the District Office:  cross sections (paper copy/electronic copy/paper or electronic copy)

Example SPI at the Transportation Laboratory:  rock cores

5-1.__  SUPPLEMENTAL PROJECT INFORMATION

The Department makes the following supplemental project information available:

	Supplemental Project Information

	Means
	Description

	Included in the Information Handout
	

	Available for inspection at the District Office
	

	Available for inspection at the Transportation Laboratory
	

	Available for inspection at _____; telephone (___)   -___
	

	Available as specified in the Standard Specifications
	Bridge as-built drawings
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USE WITH 2006 STANDARDS.

Use "Strength Development Time" section for projects in Climate Areas I or II.

Use "Supplementary Cementitious Materials" section for projects with minor concrete.

If neither section is used, do not use this SSP.

8-2.__  PORTLAND CEMENT CONCRETE

Portland cement concrete shall conform to the provisions in Section 90, "Portland Cement Concrete," of the Standard Specifications and these special provisions.

STRENGTH DEVELOPMENT TIME

2.  Delete Paras 2 and 3 when in Climate Area III, and delete section title, "Strength Development Time."

The time allowed to obtain the minimum required compressive strength as specified in Section 90-1.01, "Description," of the Standard Specifications will be 56 days when the Contractor chooses cementitious material that satisfies the following equation:

	(41 x UF) + (19 x F) + (11 x SL)
	( 7.0

	TC
	


Where:

F
= Fly ash or natural pozzolan conforming to the requirements in AASHTO Designation:  M 295, Class F or N, including the amount in blended cement, pounds per cubic yard.  F is equivalent to either FA or FB as defined in Section 90-2.01C, "Required Use of Supplementary Cementitious Materials," of the Standard Specifications

SL
= GGBFS, including the amount in blended cement, pounds per cubic yard

UF
= Silica fume, metakaolin, or UFFA, including the amount in blended cement, pounds per cubic yard

TC
= Total amount of cementitious material used, pounds per cubic yard

3

For concrete satisfying the equation above, the Contractor shall test for the modulus of rupture or compressive strength specified for the concrete involved, at least once every 500 cubic yards, at 28, 42, and 56 days.  The Contractor shall submit test results to the Engineer and the Transportation Laboratory, Attention: Office of Concrete Materials.

SUPPLEMENTARY CEMENTITIOUS MATERIALS

4.  Delete Paras 4 and 5 and the section heading "Supplementary Cementitious Materials" if there is no minor concrete on the project.

The Contractor may use rice hull ash as a supplementary cementitious material (SCM) to make minor concrete.  Rice hull ash shall conform to the requirements in AASHTO Designation:  M 321 and the following chemical and physical requirements:

	Chemical Requirements
	Percent

	Silicon Dioxide (SiO2) a
	90 min.

	Loss on ignition
	5.0 max.

	Total Alkalies (as Na2O) equivalent
	3.0 max.


	Physical Requirements
	Percent

	Particle size distribution

Less than 45 microns

Less than 10 microns
	95

50

	Strength Activity Index with portland cement b
7 days

28 days
	95 (minimum % of control)

110 (minimum % of control)

	Expansion at 16 days when testing job materials in conformance with ASTM C 1567 c
	0.10 max.

	Surface Area when testing by nitrogen adsorption in conformance with ASTM D 5604
	40.0 m2/g min.

	Notes:

a A maximum of 1.0% of the SiO2 may exist in crystalline form.

b When tested in conformance with the requirements for strength activity testing of silica fume in AASHTO Designation:  M 307

c In the test mix, Type II or Type V portland cement shall be replaced with at least 12% RHA by weight.


5

Rice hull ash will be considered as a Type UF SCM for the purposes of calculating cementitious material requirements in Section 90-2.01C, "Required Use of Supplementary Cementitious Materials," of the Standard Specifications and these special provisions.
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Use for concrete in direct contact with a corrosive environment, including those located in Climate Area III as defined in the RTL Guide.  (REFER TO MTD FIGURE 10-5(1): CORROSIVE ENVIRONMENT DIAGRAM AND BRIDGE DESIGN SPECIFICATIONS (BDS) TABLES 8.22.1 AND 8.22.2 FOR STRUCTURE CONCRETE)  Information regarding chloride or sulfate concentration, or pH level of soil and/or water should be found in the project Materials Information.

Add 52-650 or 52-640, and edit to suit, when required by BDS Table 8.22.1.

Concrete sealant (silane) shall not be allowed as an option for concrete in a corrosive environment.

8-2.__  CORROSION CONTROL FOR PORTLAND CEMENT CONCRETE

1*.  Edit to add locations of all PCC to be covered by this specification.  Include table of locations if necessary.
Portland cement concrete at      is considered to be in a corrosive environment and shall conform to the provisions in Section 90, "Portland Cement Concrete," of the Standard Specifications and these special provisions.

2

Cementitious material to be used in portland cement concrete shall conform to the provisions in Section 90-2, "Materials," of the Standard Specifications, and shall be a combination of either Type II or Type V portland cement and supplementary cementitious material.

3

Concrete in a corrosive environment shall contain not less than 675 pounds of cementitious material per cubic yard.
4

Reduction in the cementitious material content specified or ordered in conformance with the provisions in Section 90-4.05, "Optional Use of Chemical Admixtures," of the Standard Specifications, is not permitted for concrete in a corrosive environment.

5*.  Edit to cover ALL concrete placed at locations requiring footnote (d) of Table 8.22.1 of the Bridge Design Specifications.  Delete if there are no such locations.

For concrete at     , the supplementary cementitious shall be comprised of one of the following:

A.
20 percent by weight of either fly ash or natural pozzolan with a CaO content of up to 10 percent, 5 percent by weight of silica fume, and 75 percent by weight of portland cement

B.
12 percent by weight of either silica fume, metakaolin, or UFFA; and 88 percent by weight of portland cement

C.
50 percent by weight of ground granulated blast furnace slag and 50 percent by weight of portland cement

6.  Delete "all other" when Para 5 is not used.

For all other concrete in a corrosive environment, the cementitious material shall be comprised of one of the following:

A.
25 percent by weight of either fly ash or natural pozzolan with a CaO content of up to 10 percent, and 75 percent by weight of portland cement

B.
20 percent by weight of either fly ash or natural pozzolan with a CaO content of up to 10 percent, 5 percent by weight of silica fume, and 75 percent by weight of portland cement

C.
12 percent by weight of either silica fume, metakaolin, or UFFA; and 88 percent by weight of portland cement

D.
50 percent by weight of ground granulated blast furnace slag, and 50 percent by weight of portland cement

7.  Use this para when the concrete will be placed in soil or water with a sulfate concentration of 1,500 to 2,000 ppm or a pH of 5.6 to 7, AND the chloride concentration is less than 500 ppm.  This information should be in the project Materials Information.  Add specific locations if necessary.  Delete Para 8.

The amount of free water used in concrete in a corrosive environment shall not exceed 305 pounds per cubic yard plus 45 pounds for each 100 pounds of cementitious material in excess of 675 pounds per cubic yard.

8.  Use this para when the concrete will be placed in soil or water with a sulfate concentration of 2,000 to 15,000 ppm, a pH of 3 to 5.5, or a chloride concentration of 500 ppm or greater.  This information should be in the project Materials Information.  Add specific locations if necessary.  Delete Para 7.

The ratio of the amount of free water to the amount of cementitious material used in concrete in a corrosive environment shall not exceed 0.40.

9

Full compensation for conforming to the above requirements shall be considered as included in the contract prices paid for the various contract items of work, and no additional compensation will be allowed therefor.
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USE WITH 2006 STANDARDS.

Use when project falls within the post mile limits shown for Climate Area III as defined in the RTL Guide.  This SSP also may be used in areas other than those listed.

1.  Use when the concrete structures involved are:  (1) bridge, (2) box culverts, (3) critical with regard to safety of public traffic, (4) concrete pavement.  Modify requirements when justified in a District Materials Report and when approved by the Transportation Laboratory and Structures Design.  Always keep title.

8-2.__  FREEZING CONDITION REQUIREMENTS

GENERAL

The mortar strength of fine aggregate relative to the mortar strength of Ottawa sand shall be a minimum of 100 percent as determined by California Test 515.

2

Portland cement concrete shall contain not less than 590 pounds of cementitious material per cubic yard unless a higher cementitious material content is specified in these special provisions.

3

An air-entraining admixture conforming to the provisions in Section 90-4, "Admixtures," of the Standard Specifications shall be added to the concrete at the rate required to result in an air content of 6.0 ± 1.5 percent in the freshly mixed concrete, unless a different air content is specified in these special provisions.  Air-entraining admixture is not required in concrete placed at least 2 feet below the adjacent undisturbed grade or at least 3 feet below compacted finished grade, if the concrete will not experience freezing conditions during construction.

CONCRETE NEAR DEICING CHEMICALS

4*.  Use Paras 4 through 6 for concrete in barrier rails, deck slabs and slab spans of bridges, roof sections of exposed top box culverts, concrete pavement surfaces, and sidewalks and other minor structures adjacent to the traveled way in an area that deicing chemicals will be applied.  Add locations; use a table if necessary.  Delete if no such locations exist.

The equations in Section 90-2.01C, "Required Use of Supplementary Cementitious Materials," of the Standard Specifications, shall not apply to cementitious material for concrete at                 .  The cementitious material for this concrete shall be composed of any combination of portland cement and at least one SCM, satisfying Equation (1):

Equation (1)

	(25 x UF) + (12 x FA) + (10 x FB) + (6 x SL)
	( X

	TC
	


5

SCMs for use in this concrete shall satisfy the following equations:

Equation (2)

	4 x (FA + FB)
	( 1.0

	TC
	


Equation (3)

	(10 x UF)
	( 1.0

	TC
	


Equation (4)

	2 x (UF + FA + FB + SL)
	( 1.0

	TC
	


Where:

UF
= Silica fume, metakaolin, or UFFA, including the amount in blended cement, pounds per cubic yard.  If used, the minimum amount of UF shall be 5 percent.

FA
= Fly ash or natural pozzolan conforming to the requirements in AASHTO Designation:  M 295, Class F or N with a CaO content up to 10 percent, including the amount in blended cement, pounds per cubic yard.  If used, the minimum amount of FA shall be 15 percent.

FB
= Fly ash or natural pozzolan conforming to the requirements in AASHTO Designation:  M 295, Class F with a CaO content up to 15 percent, including the amount in blended cement, pounds per cubic yard.  If used, the minimum amount of FB shall be 15 percent.

SL
= GGBFS, including the amount in blended cement, pounds per cubic yard.

TC
= Total amount of cementitious material used in the mix, pounds per cubic yard.

X
=1.8 for innocuous aggregate, 3.0 for all other aggregate.

6

The concrete mix design shall satisfy the following equation:

Equation (5)

	27 x (TC - MC)
	( 5.0

	MC
	


Where:

TC
= Total amount of cementitious material used in the mix, pounds per cubic yard.

MC= Minimum amount of cementitious material specified, pounds per cubic yard.

CEMENTITIOUS MATERIAL

7.  Delete "All other" if Para 6 is not used.

All other cementitious material for this project shall conform to Section 90, "Portland Cement Concrete," of the Standard Specifications, and the following:

	(41 x UF) + (19 x F) + (11 x SL)
	( 7.0

	TC
	


Where:

UF
= Silica fume, metakaolin, or UFFA, including the amount in blended cement, pounds per cubic yard.

F
= Fly ash or natural pozzolan conforming to the requirements in AASHTO Designation:  M 295, Class F or N, including the amount in blended cement, pounds per cubic yard.  (equivalent to either FA or FB as defined in Section 90, "Portland Cement Concrete," of the Standard Specifications.)

SL
= GGBFS, including the amount in blended cement, pounds per cubic yard.

TC
= Total amount of cementitious material used, pounds per cubic yard.
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USE WITH 2006 STANDARDS.

Use for approach slab and joint seal assembly replacements, and minor bridge deck repairs.

8-2.__  RAPID STRENGTH CONCRETE FOR STRUCTURES

GENERAL

Summary

This section includes specifications for rapid strength concrete (RSC) for structures.  You may only use RSC when specified elsewhere in these special provisions.

2

Definitions

Opening age:  The age at which the concrete will achieve the specified strength for opening to public or construction traffic.

3

Submittals

Mix Design

Submit the RSC mix design at least 10 days before use.  If a trial slab is required, submit the RSC mix design at least 10 days before constructing the trial slab.  Include the following in the submittal:

1.
Compressive strength test results for prequalification of RSC at age of break, at 3 days, and at 28 days

2.
Opening age

3.
Proposed aggregate grading

4.
Mix proportions of cementitious material, aggregate, and water

5.
Types and amounts of chemical admixtures, if used

6.
Range of ambient temperatures over which the mix design will achieve the required minimum compressive strength

7.
Source of materials

4

Volumetric Proportioning

When using volumetric proportioning, submit the following:

1.
Aggregate moisture test results

2.
Log of production data

5

Certificate of Compliance

Submit a Certificate of Compliance under Section 6-1.07, "Certificates of Compliance," of the Standard Specifications with each delivery of aggregate, cementitious material, and admixtures used for calibration tests.  Include certified copies of the weight of each delivery.

6

The Certificate of Compliance must state that the source of materials used for the calibration tests is from the same source as to be used for the planned work.  The Certificate of Compliance must be signed by an authorized representative.

7

Quality Control and Assurance

Prequalification of RSC

Prequalification of a RSC mix design includes determining the opening age and achieving the minimum specified 28-day compressive strength.

8

Prequalify RSC under the specifications for prequalification of concrete specified by compressive strength in Section 90-9.01, "General," of the Standard Specifications.  Determine the opening age as follows:

1.
Fabricate at least 5 test cylinders to be used to determine the age of break.

2.
Immediately after fabrication of the 5 test cylinders, store the cylinders in a temperature medium of 70 ± 3 °F until the cylinders are tested.

8.3.  Use 1200 psi for approach slabs.  Increase compressive strength as recommended by the designer for other portions of structures.  Edit if RSC is allowed on both approach slabs and other portions of structures.

3.
Determine the age of break to achieve an average strength of the 5 test cylinders of not less than 1200 psi.  Not more than 2 test cylinders shall have a strength of less than 1150 psi.

4.
The opening age is the age of break plus 1 hour.

9

Weighmaster Certifications

Weighmaster certificates for RSC, regardless of the proportioning method used, must include all information necessary to trace the manufacturer and manufacturer's lot number for the cement being used.  When proportioned into fabric containers, the weighmaster certificates for the cement must contain the date of proportioning, location of proportioning, and actual net draft weight of the cement.  When proportioned at the job site from a storage silo, the weighmaster certificates must contain the date of proportioning, location of proportioning, and the net draft weight of the cement used in the load.

10

MATERIALS

General

RSC must comply with one of the following:

1.
Concrete made with portland cement concrete and a nonchloride Type C chemical admixture.  The concrete must comply with Section 90, "Portland Cement Concrete," of the Standard Specifications, except that Type III cement may be used.

2.
Concrete made with a proprietary cementitious material.  The concrete must comply with Section 90, "Portland Cement Concrete," of the Standard Specifications, except that:

2.1.
Cementitious material shall meet the definition of hydraulic cement in ASTM C 219, and the following:

	Proprietary Cementitious Material

	Test Description
	Test Method
	Requirement

	Contraction in Air
	California Test 527, w/c ratio = 0.39±0.010
	0.053%, max.

	Mortar Expansion in Water
	ASTM C 1038
	0.04%, max.

	Soluble Chloride*
	California Test 422
	0.05%, max.

	Soluble Sulfate*
	California Test 417
	0.30%, max.

	Thermal Stability
	California Test 553
	90%, min.

	Compressive Strength @ 3 days
	ASTM C 109
	2500 psi

	*Test is to be done on a cube specimen fabricated in conformance with the requirements in ASTM C 109, cured at least 14 days, and then pulverized so that 100% passes the No. 50 sieve.


2.2.
Citric acid or borax may be used if requested in writing by the cement manufacturer and a sample is submitted to the Engineer.  Chemical admixtures, if used, shall be included when testing for requirements listed in the table above.

11

RSC must have a minimum 28-day compressive strength of 3600 psi, except that RSC placed in bridge decks must have a minimum 28-day compressive strength of 4500 psi and must comply with the shrinkage limitations as specified for bridge deck concrete in Section 90-1.01, "Description," of the Standard Specifications.

12

Supplementary cementitious material is not required.

13

Penetration requirements of Section 90-6.06, "Amount of Water and Penetration," of the Standard Specifications do not apply.

14

CONSTRUCTION

General

RSC may be proportioned and placed by a volumetric mixer.

15

Volumetric Proportioning

RSC proportioned by a volumetric mixer must comply with the requirements specified herein.

Paras 16 thru 42 from SSP 40-020

16

Proportion liquid admixtures under Section 90-4.10, "Proportioning and Dispensing Liquid Admixtures," of the Standard Specifications, except proportion liquid admixtures with a meter.

17

Batch-mixer trucks must proportion cement, water, aggregate, and additives by volume.  Aggregate feeders must be connected directly to the drive on the cement vane feeder.  The cement feed rate must be tied directly to the feed rate for the aggregate and other ingredients.  Only change the ratio of cement to aggregate by changing the gate opening for the aggregate feed.  The drive shaft of the aggregate feeder must have a revolution counter reading to the nearest full or partial revolution of the aggregate delivery belt.

18

Proportion aggregate with a belt feeder operated with an adjustable cutoff gate delineated to the nearest quarter increment.  The gate opening height must be readily determinable.  Proportion cement by any method that complies with the accuracy tolerance specifications.  Proportion water with a meter under Section 9-1.01, "Measurement of Quantities," of the Standard Specifications.

19

Calibrate the cutoff gate for each batch-mixer truck used and for each aggregate source.  Calibrate batch-mixer trucks at 3 different aggregate gate settings that are commensurate with production needs.  Perform at least 2 calibration runs for each aggregate gate.

20

Individual aggregate delivery rate check-runs must not deviate more than 1.0 percent from the mathematical average of all runs for the same gate and aggregate type.  Each test run must be at least 1,000 pounds.

21

At the time of batching, dry and drain aggregates to a stable moisture content.  Do not proportion aggregates with visible separation of water from the aggregate during proportioning.  At the time of batching, the free moisture content of fine aggregate must not exceed 8 percent of its saturated, surface-dry weight.

22

If the proportioning plant has separate supplies of the same size group of aggregate with different moisture content, specific gravity, or surface characteristics affecting workability, exhaust 1 supply before using another supply.

23

Cover rotating and reciprocating equipment on batch-mixer trucks with metal guards.

24

Individual cement delivery rate check-runs must not deviate more than 1.0 percent of the mathematical average of 3 runs of at least 1,000 pounds each.

25

When the water meter operates between 50 percent and 100 percent of production capacity, the indicated weight of water delivered must not differ from the actual weight delivered by more than 1.5 percent for each of 2 runs of 300 gallons.  Calibrate the water meter under California Test 109.  The water meter must be equipped with a resettable totalizer and display the operating rate.

26

Conduct calibration tests for aggregate, cement, and water proportioning devices with a platform scale located at the calibration site.  Platform scales for weighing test-run calibration material must have a maximum capacity of 2.75 tons with maximum graduations of 1 pound.  Error test the platform scale within 8 hours of calibrating the batch-mixer truck proportioning devices.  Perform error-testing with test weights under California Test 109.  Furnish a witness scale that is within 2 graduations of the test weight load.  The witness scale must be available for use at the production site throughout the production period.  Equipment needed for the calibration of proportioning systems must remain available at the production site throughout the production period.

27

The batch-mixer truck must be equipped so that accuracy checks can be made.  Recalibrate proportioning devices every 30 days after production begins or when you change the source or type of any ingredient.

28

A spot calibration is calibration of the cement proportioning system only.  Perform a 2-run spot calibration each time 55 tons of cement passes through the batch-mixer truck.  If the spot calibration shows the cement proportioning system does not comply with the specifications, complete a full calibration of the cement proportioning system before you resume production.

29

Locate cement storage immediately before the cement feeder.  Equip the system with a device that automatically shuts down power to the cement feeder and aggregate belt feeder when the cement storage level is less than 20 percent of the total volume.

30

Determine aggregate moisture under California Test 223 at least every 2 hours during proportioning and mixing operations.  Record aggregate moisture determinations and submit them at the end of each production shift.

31

Equip each aggregate bin with a device that automatically shuts down the power to the cement feeder and the aggregate belt feeder when the aggregate discharge rate is less than 95 percent of the scheduled discharge rate.

32

Proportioning device indicators must be in working order before beginning proportioning and mixing operations and must be visible when standing near the batch-mixer truck.

33

Identifying numbers of batch-mixer trucks must be at least 3 inches in height, and be located on the front and rear of the vehicle.

34

Mix volumetric proportioned RSC in a mechanically operated mixer.  You may use auger-type mixers.  Operate mixers uniformly at the mixing speed recommended by the manufacturer.  Do not use mixers that have an accumulation of hard concrete or mortar.

35

Do not mix more material than will permit complete mixing.  Reduce the volume of material in the mixer if complete mixing is not achieved.  Continue mixing until a homogeneous mixture is produced at discharge.  Do not add water to the RSC after discharge.

36

Do not use equipment with components made of aluminum or magnesium alloys that may have contact with plastic concrete during mixing or transporting of RSC.

37

The Engineer determines uniformity of concrete mixtures by differences in penetration measurements made under California Test 533.  Differences in penetration are determined by comparing penetration tests on 2 samples of mixed concrete from the same batch or truck mixer load.  The differences must not exceed 5/8 inch.  Submit samples of freshly mixed concrete.  Sampling facilities must be safe, accessible, clean, and produce a sample that is representative of production.  Sampling devices and sampling methods must comply with California Test 125.

38

Do not use ice to cool RSC directly.  If ice is used to cool water used in the mix, it must be melted before entering the mixer.

39

Proportion and charge cement into a mixer so that there are no losses of cement due to wind or accumulation on equipment, or other conditions that may vary the required quantity of cement.

40

Each mixer must have metal plates that provide the following information:

1.
Designed usage

2.
Manufacturer's guaranteed mixed concrete volumetric capacity

3.
Rotation speed

41

The device controlling the proportioning of cement, aggregate, and water must produce production data.  The production data must be captured at 15-minute intervals throughout daily production.  Each capture of production data represents production activity at that time and is not a summation of data.  The amount of material represented by each production capture is the amount produced in the period from 7.5 minutes before to 7.5 minutes after the capture time.  Submit the daily production data in electronic or printed media at the end of each production shift.  Report the data including data titles in the following order:

1.
Weight of cement per revolution count

2.
Weight of each aggregate size per revolution count

3.
Gate openings for each used aggregate size

4.
Weight of water added to the concrete per revolution count

5.
Moisture content of each used aggregate size

6.
Individual volume of other admixtures per revolution count

7.
Time of day

8.
Day of week

9.
Production start and stop times

10.
Batch-mixer truck identification

11.
Name of supplier

12.
Specific type of concrete being produced

13.
Source of the individual aggregate sizes

14.
Source, brand, and type of cement

15.
Source, brand and type of individual admixtures

16.
Name and signature of operator

42

You may input production data by hand into a pre-printed form or it may be captured and printed by the proportioning device.  Present electronic media containing recorded production data in a tab delimited format on a CD or DVD.  Each capture of production data must be followed by a line-feed carriage-return with sufficient fields for the specified data.

Curing Concrete

43

For RSC made with a proprietary cement, the curing method must be as recommended by the manufacturer of the cement and as approved by the Engineer.

44

For RSC made using portland cement concrete, you must:

1.
Cure the concrete using the curing compound method under Section 90-7.03, "Curing Structures," of the Standard Specifications.  Fogging of the surface with water after the curing compound has been applied will not be required.

2.
Repair immediately any damage to the film of the curing compound with additional compound.  Do not repair damage to the curing compound after the concrete is opened to public traffic.

3.
Cover the surface with an insulating layer or blanket when the ambient temperature is below 65 °F during the curing period.  The insulation layer or blanket shall have an R-value rating given in the table below.  A heating tent may be used in lieu of or in combination with the insulating layer or blanket:

	R-Value Ratings

	Temperature Range During Curing Period
	R-value, minimum

	55 °F to 65 °F
	1

	45 °F to 55 °F
	2

	39 °F to 45 °F
	3


45.  Use 1200 psi for approach slabs.  Increase compressive strength as recommended by the designer for other portions of structures.  Edit if RSC is allowed on both approach slabs and other portions of structures

If compressive strength tests are performed in the field showing that the concrete has achieved 1200 psi, you may open the lane to traffic at the age of break.  Perform the compressive strength tests under the provisions for sampling and testing cylinders in Section 90-9.01, "General," of the Standard Specifications.  The decision to use this option must be made in writing to the Engineer before beginning construction.
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Use for all projects in District 11.

8‑2.__  CEMENTITIOUS MATERIAL AND AIR CONTENT

Except for concrete listed below, all concrete that is designated as Class 2 and all concrete for use in structures shall contain not less than 630 pounds of cementitious material per cubic yard and shall be air entrained as provided in Section 90‑4, "Admixtures," of the Standard Specifications.  The air content at time of mixing and prior to placing shall be 3.0 ± 1.0 percent.

A.
Paving concrete.

B.
Concrete designated by 28‑day compressive strength.

C. Concrete specified to have a cementitious material content that exceeds 630 pounds per cubic yard.

D. Seal course concrete.

E.
Concrete for deck slabs of bridges and structure approach slabs.

F.
Concrete for piling.
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Use this specification when the project includes precast piles, girders, deck units, or MSE panels (Para 2).  Use also for other work that requires precast concrete quality control, e.g., when miscellaneous precast members are structural in nature, and have been designed specifically for a project (Para 3).

8‑2.__  PRECAST CONCRETE QUALITY CONTROL

GENERAL

Precast concrete quality control shall conform to these special provisions.

2

Unless otherwise specified, precast concrete quality control shall apply when any precast concrete members are fabricated in conformance with the provisions in Section 49, "Piling," or Section 51, "Concrete Structures," of the Standard Specifications.

3

Precast concrete quality control shall not apply to precast concrete members that are fabricated from minor concrete.
4*. Give a SPECIFIC description of the work, not already covered in Sections 49 or 51 of the Standard Specifications, for which Precast Concrete Quality Control is to apply.  Check with the Prestressed Concrete Committee and Structure Construction before using this para.

In addition, precast concrete quality control shall apply when precast members are fabricated for the following work:

A.
_____________________

B.
_____________________

C.
_____________________

5

Quality Control (QC) shall be the responsibility of the Contractor.  The Contractor's QC inspectors shall perform inspection and testing prior to precasting, during precasting, and after precasting, and as specified in this section and additionally as necessary to ensure that materials and workmanship conform to the details shown on the plans, and to the specifications.

6

Quality Assurance (QA) is the prerogative of the Engineer.  Regardless of the acceptance for a given precast element by the Contractor, the Engineer will evaluate the precast element.  The Engineer will reject any precast element that does not conform to the approved Precast Concrete Quality Control Plan (PCQCP), the details shown on the plans, or to these special provisions.

7

The Contractor shall designate in writing a precast Quality Control Manager (QCM) for each precasting facility.  The QCM shall be responsible directly to the Contractor for the quality of precasting, including materials and workmanship, performed by the Contractor and all subcontractors.  The QCM shall be the sole individual responsible to the Contractor for submitting, receiving, and approving all correspondence, required submittals, and reports to and from the Engineer.   The QCM shall not be employed or compensated by any subcontractor, or other persons or entities hired by subcontractors, or suppliers, who will provide other services or materials for the project.  The QCM may be an employee of the Contractor.

8

Prior to submitting the PCQCP required herein, a meeting between the Engineer, the Contractor's QCM, and a representative from each entity performing precast concrete operations for this project, shall be held to discuss the requirements for precast quality control.
9

QC Inspectors shall either be 1) licensed as Civil Engineers in the State of California, or 2) have a current Plant Quality Personnel Certification, Level II, from the Precast/Prestressed Concrete Institute.  A QC Inspector shall witness all precast concrete operations.

10

PRECAST CONCRETE QUALIFICATION AUDIT

Unless otherwise specified, no Contractors or subcontractors performing precast concrete operations for the project shall commence work without having successfully completed the Department's Precast Fabrication Qualification Audit, hereinafter referred to as the audit.  Copies of the audit form, along with procedures for requesting and completing the audit, are available at:

http://www.dot.ca.gov/hq/esc/Translab/OSM/smbresources.htm

11

An audit that was previously approved by the Department no more than 3 years before the award of this contract will be acceptable for the entire period of this contract, provided the Engineer determines the audit is for the same type of work that is to be performed on this contract.

12

A list of facilities who have successfully completed the audit and are authorized to provide material for this contract is available at: 

http://www.dot.ca.gov/hq/esc/Translab/OSM/smdocuments/Internet_auditlisting.pdf

13

Successful completion of an audit shall not relieve the Contractor of the responsibility for furnishing materials or producing finished work of the quality specified in these special provisions and as shown on the plans.

14

PRECAST CONCRETE QUALITY CONTROL PLAN

Prior to performing any precasting operations, the Contractor shall submit to the Engineer, in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, 3 copies of a separate PCQCP for each item of work to be precast.  A separate PCQCP shall be submitted for each facility.  As a minimum, each PCQCP shall include the following:

A.
The name of the precasting firm, the concrete plants to be used, and any concrete testing firm to be used;

B.
A manual prepared by the precasting firm that includes equipment, testing procedures, safety plan, and the names, qualifications, and documentation of certifications for all personnel to be used;

C.
The name of the QCM and the names, qualifications, and documentation of certifications for all QC inspection personnel to be used;

D.
An organizational chart showing all QC personnel and their assigned QC responsibilities;

E.
The methods and frequencies for performing all required quality control procedures, including all inspections, material testing, and any required survey procedures for all components of the precast elements including prestressing systems, concrete, grout, reinforcement, steel components embedded or attached to the precast member, miscellaneous metal, and formwork;

F.
A system for identification and tracking of required precast element repairs, and a procedure for the reinspection of any repaired precast element.  The system shall have provisions for a method of reporting nonconforming precast elements to the Engineer; and

G.
Forms to be used for Certificates of Compliance, daily production logs, and daily reports.

15.  Edit review time for short time limit jobs.  Check with METS.

The Engineer shall have 4 weeks to review the PCQCP submittal after a complete plan has been received.  No precasting shall be performed until the PCQCP is approved in writing by the Engineer.

16

A PCQCP that was previously approved by the Engineer no more than one year prior to the beginning of work on this contract will be acceptable for the entire period of this contract, provided the Engineer determines the PCQCP is for the same type of work that is to be performed on this contract.

17.  Edit review time for short time limit jobs.  Check with METS.

An amended PCQCP or addendum shall be submitted to, and approved in writing by the Engineer, for any proposed revisions to the approved PCQCP.  An amended PCQCP or addendum will be required for any revisions to the PCQCP, including but not limited to changes in concrete plants or source materials, changes in material testing procedures and testing labs, changes in procedures and equipment, changes in QC personnel, or updated systems for tracking and identifying precast elements.  The Engineer shall have 2 weeks to complete the review of the amended PCQCP or addendum, once a complete submittal has been received.  Work that is affected by any of the proposed revisions shall not be performed until the amended PCQCP or addendum has been approved.

18

After final approval of the PCQCP, amended PCQCP, or addendum, the Contractor shall submit 7 copies to the Engineer of each of these approved documents.

19

It is expressly understood that the Engineer's approval of the Contractor's PCQCP shall not relieve the Contractor of any responsibility under the contract for the successful completion of the work in conformance with the requirements of the plans and specifications.  The Engineer's approval shall neither constitute a waiver of any of the requirements of the plans and specifications nor relieve the Contractor of any obligation thereunder; and defective work, materials, and equipment may be rejected notwithstanding approval of the PCQCP.

20

REPORTING

The QC Inspector shall provide reports to the QCM on a daily basis for each day that precasting operations are performed.

21

A daily production log for precasting shall be kept by the QCM for each day that precasting operations, including setting forms, placing reinforcement, setting prestressing steel, casting, curing, post tensioning, and form release, are performed.  The log shall include the facility location, and shall include a specific description of casting or related operations, any problems or deficiencies discovered, any testing or repair work performed, and the names of all QC personnel and the specific QC inspections they performed that day.  The daily report from each QC Inspector shall also be included in the log.  This daily log shall be available for viewing by the Engineer, at the precasting facility.

22

All reports regarding material tests and any required survey checks shall be signed by the person who performed the test or check, and then submitted directly to the QCM for review and signature prior to submittal to the Engineer.  Corresponding names shall be clearly printed or type-written next to all signatures.

23

The Engineer shall be notified immediately in writing when any precasting problems or deficiencies are discovered and of the proposed repair or process changes required to correct them.  The Engineer shall have 4 weeks to review these procedures.  No remedial work shall begin until the Engineer approves these procedures in writing.

24

The following items shall be included in a precast report that is to be submitted to the Engineer following the completion of any precast element:

A.
Reports of all material tests and any required survey checks;

B.
Documentation that the Contractor has evaluated all tests and corrected all rejected deficiencies, and all repairs have been re-examined with the required tests and found acceptable; and

C.
A daily production log.

25

At the completion of any precast element, and if the QCM determines that element is in conformance with these special provisions, the QCM shall sign and furnish to the Engineer, a Certificate of Compliance in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.  This Certificate of Compliance shall be submitted with the precast report.  The certificate shall state that all of the materials and workmanship incorporated in the work, and all required tests and inspections of this work, have been performed in conformance with the details shown on the plans and the provisions of the Standard Specifications and these special provisions.

26

PAYMENT

In the event the Engineer fails to complete the review of 1) a PCQCP, 2) an amended PCQCP or addendum, or 3) a proposed repair or process change, within the time allowed, and if, in the opinion of the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's delay in completing the review, the Contractor will be compensated for any resulting loss, and an extension of time will be granted, in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

27

All required repair work or process changes required to correct precasting operation deficiencies, whether discovered by the QCM, QC Inspector, or by the Engineer, and any associated delays or expenses to the Contractor caused by performing these repairs, shall be at the Contractor's expense.

28

Full compensation for conforming to the requirements of this section shall be considered as included in the contract prices paid for the various items of work involved and no additional compensation will be allowed therefor.
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USE WITH 2006 STANDARDS.

Paras 1 thru 18, use when ANY welding may be performed on the project.

8‑3.__  WELDING

GENERAL

Unless otherwise specified, Section 8-3, "Welding," shall apply to any welding that is specified to conform to an AWS welding code.

2

Requirements of the AWS welding codes shall apply unless otherwise specified in the Standard Specifications, on the plans, or in these special provisions.  Wherever the abbreviation AWS is used, it shall be equivalent to the abbreviations ANSI/AWS or AASHTO/AWS.

3

Wherever reference is made to the following AWS welding codes in the Standard Specifications, on the plans, or in these special provisions, the year of adoption for these codes shall be as listed:

	AWS Code
	Year of Adoption

	D1.1
	2008

	D1.3
	2008

	D1.4
	2005

	D1.5
	2008

	D1.6
	2007

	D1.8
	2009


4

Flux cored welding electrodes conforming to the requirements of AWS A5.20 E6XT‑4 or E7XT‑4 shall not be used to perform welding for this project.

5

Unless otherwise specified, Clause 6.1.3 of AWS D1.1, paragraph 1 of Section 7.1.2 of AWS D1.4, and Clause 6.1.1.2 of AWS D1.5, are replaced with the following:


The QC Inspector shall be the duly designated person who acts for and on behalf of the Contractor for inspection, testing, and quality related matters for all welding.

Quality Assurance (QA) is the prerogative of the Engineer.  The QA Inspector is the duly designated person who acts for and on behalf of the Engineer.


The QC Inspector shall be responsible for quality control acceptance or rejection of materials and workmanship.


When the term "Inspector" is used without further qualification, it shall refer to the QC Inspector.

6

Inspection and approval of all joint preparations, assembly practices, joint fit‑ups, welding techniques, and the performance of each welder, welding operator, and tack welder shall be documented by the QC Inspector on a daily basis for each day welding is performed.  For each inspection, including fit‑up, Welding Procedure Specification (WPS) verification, and final weld inspection, the QC Inspector shall confirm and document compliance with the requirements of the AWS or other specified code criteria and the requirements of these special provisions on all welded joints before welding, during welding, and after the completion of each weld.

7

The Engineer shall have the authority to verify the qualifications or certifications of any welder, QC Inspector, or NDT personnel to specified levels by retests or other means approved by the Engineer.
8

When joint weld details that are not prequalified to the details of Clause 3 of AWS D1.1 or to the details of Figure 2.4 or 2.5 of AWS D1.5 are proposed for use in the work, the joint details, their intended locations, and the proposed welding parameters and essential variables, shall be approved by the Engineer.  The Contractor shall allow the Engineer 15 days to complete the review of the proposed joint detail locations. 

9

In addition to the requirements of AWS D1.1, welding procedure qualifications for work welded in conformance with this code shall conform to the following:


When a nonstandard weld joint is to be made using a combination of WPSs, a single test may be conducted combining the WPSs to be used in production, provided the essential variables, including weld bead placement, of each process are limited to those established in Table 4.5.

10

Upon approval of the proposed joint detail locations and qualification of the proposed joint details, welders and welding operators using these details shall perform a qualification test plate using the WPS variables and the joint detail to be used in production.  The test plate shall have the maximum thickness to be used in production and a minimum length of 18 inches.  The test plate shall be mechanically and radiographically tested.  Mechanical and radiographic testing and acceptance criteria shall be as specified in the applicable AWS codes.

11

The Engineer will witness all qualification tests for WPSs that were not previously approved by the Department.

12

In addition to the requirements specified in the applicable code, the period of effectiveness for a welder's or welding operator's qualification shall be a maximum of 3 years for the same weld process, welding position, and weld type.  If welding will be performed without gas shielding, then qualification shall also be without gas shielding.  Excluding welding of fracture critical members, a valid qualification at the beginning of work on a contract will be acceptable for the entire period of the contract, as long as the welder's or welding operator's work remains satisfactory.

13

The Contractor shall notify the Engineer 7 days prior to performing any procedure qualification tests.  Witnessing of qualification tests by the Engineer shall not constitute approval of the intended joint locations, welding parameters, or essential variables.  The Contractor shall notify the Engineer using the "Standard TL-38 Inspection Form" located at:

http://www.dot.ca.gov/hq/esc/Translab/OSM/smbforms.htm 

14

Clause 6.14.6, "Personnel Qualification," of AWS D1.1, Section 7.8, "Personnel Qualification," of AWS D1.4, and Clause 6.1.3.4, "Personnel Qualification," of AWS D1.5 are replaced with the following:


Personnel performing nondestructive testing (NDT) shall be qualified and certified in conformance with the requirements of the American Society for Nondestructive Testing (ASNT) Recommended Practice No. SNT‑TC‑1A and the Written Practice of the NDT firm.  The Written Practice of the NDT firm shall meet or exceed the guidelines of the ASNT Recommended Practice No. SNT‑TC‑1A.  Individuals who perform NDT, review the results, and prepare the written reports shall be either:

A.
Certified NDT Level II technicians, or;

B.
Level III technicians who hold a current ASNT Level III certificate in that discipline and are authorized and certified to perform the work of Level II technicians.

15

Clause 6.6.5, "Nonspecified NDT Other than Visual," of AWS D1.1, Section 7.6.5 of AWS D1.4 and Clause 6.6.5 of AWS D1.5 shall not apply.

16

For any welding, the Engineer may direct the Contractor to perform NDT that is in addition to the visual inspection or NDT specified in the AWS or other specified welding codes, in the Standard Specifications, or in these special provisions.  Except as provided for in these special provisions, additional NDT required by the Engineer, and associated repair work, will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.  Prior to release of welded material by the Engineer, if testing by NDT methods other than those originally specified discloses an attempt to defraud or reveals a gross nonconformance, all costs associated with the repair of the deficient area, including NDT of the weld and of the repair, and any delays caused by the repair, shall be at the Contractor’s expense.  A gross nonconformance is defined as the sum of planar type rejectable indications in more than 20 percent of the tested length.

17

When less than 100 percent of NDT is specified for any weld, it is expected that the entire length of weld meet the specified acceptance-rejection criteria.  Should any welding deficiencies be discovered by additional NDT directed or performed by the Engineer that utilizes the same NDT method as that originally specified, all costs associated with the repair of the deficient area, including NDT of the weld and of the weld repair, and any delays caused by the repair, shall be at the Contractor's expense.

18

Repair work to correct welding deficiencies discovered by visual inspection directed or performed by the Engineer, and any associated delays or expenses caused to the Contractor by performing these repairs, shall be at the Contractor's expense.

Paras 19 thru 47, use when welding is performed for work associated with the Standard Specification Sections described in Para 20.

19

WELDING QUALITY CONTROL

Welding quality control shall conform to the requirements in the AWS or other specified welding codes, the Standard Specifications, and these special provisions.

20.  Add a SPECIFIC description of other work that requires welding quality control ONLY when that work 1) is structural in nature, 2) has been designed specifically for a project, and 3) IS REQUESTED BY OSD OR METS.

Unless otherwise specified, welding quality control shall apply to work welded in conformance with the provisions in the following:

A.
Section 49, "Piling," Section 52, "Reinforcement," Section 55, "Steel Structures," and Section 75‑1.035, "Bridge Joint Restrainer Units," of the Standard Specifications

B.
"Structural Steel for Building Work" of these special provisions

21

Unless otherwise specified, Clauses 6.1.4.1 and 6.1.4.3 of AWS D1.1, paragragh 2 of Section 7.1.2 of AWS D1.4, and Clauses 6.1.3.2 through 6.1.3.3 of AWS D1.5 are replaced with the following:


The QC Inspector shall be currently certified as an AWS Certified Welding Inspector (CWI) in conformance with the requirements in AWS QC1, "Standard for AWS Certification of Welding Inspectors."


The QC Inspector may be assisted by an Assistant QC Inspector provided that this individual is currently certified as an AWS Certified Associate Welding Inspector (CAWI) in conformance with the requirements in AWS QC1, "Standard for AWS Certification of Welding Inspectors."  The Assistant QC Inspector may perform inspection under the direct supervision of the QC Inspector provided the assistant is always within visible and audible range of the QC Inspector.  The QC Inspector shall be responsible for signing all reports and for determining if welded materials conform to workmanship and acceptance criteria.  The ratio of QC Assistants to QC Inspectors shall not exceed 5 to 1.

22

The Contractor shall designate in writing a welding Quality Control Manager (QCM).  The QCM shall be responsible directly to the Contractor for the quality of welding, including materials and workmanship, performed by the Contractor and subcontractors.

23

The QCM shall be the sole individual responsible to the Contractor for submitting, receiving, reviewing, and approving all correspondence, required submittals, and reports to and from the Engineer.  The QCM shall be a registered professional engineer or shall be currently certified as a CWI.

24

Unless the QCM is hired by a subcontractor providing only QC services, the QCM shall not be employed or compensated by any subcontractor, or by other persons or entities hired by subcontractors, who will provide other services or materials for the project.  The QCM may be an employee of the Contractor.

25

The QCM shall sign and furnish to the Engineer, a Certificate of Compliance in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications for each item of work for which welding was performed.  The certificate shall state that all of the materials and workmanship incorporated in the work, and all required tests and inspections of this work, have been performed in conformance with the details shown on the plans, the Standard Specifications, and these special provisions.

26

Welding inspection personnel or NDT firms to be used in the work shall not be employed or compensated by any subcontractor, or by other persons or entities hired by subcontractors, who will provide other services or materials for the project, except for the following conditions:

A.
The work is welded in conformance with AWS D1.5 and is performed at a permanent fabrication or manufacturing facility that is certified under the AISC Quality Certification Program, Category CBR, Major Steel Bridges and Fracture Critical endorsement F, when applicable.

B.
Structural steel for building work is welded in conformance with AWS D1.1 and is performed at a permanent fabrication or manufacturing facility that is certified under the AISC Quality Certification Program, Category STD, Standard for Steel Building Structures.
27

For welding performed at such facilities, the inspection personnel or NDT firms may be employed or compensated by the facility performing the welding provided the facility maintains a QC program that is independent from production.

28

Unless otherwise specified, an approved independent third party will witness the qualification tests for welders or welding operators.  The independent third party shall be a current CWI and shall not be an employee of the contractor performing the welding.  The Contractor shall allow the Engineer 15 days to review the qualifications and copy of the current certification of the independent third party.
29

Prior to submitting the Welding Quality Control Plan (WQCP) required herein, a prewelding meeting between the Engineer, the Contractor's QCM, and a representative from each entity performing welding or inspection for this project, shall be held to discuss the requirements for the WQCP.

30

Information regarding the contents, format, and organization of a WQCP, is available at the Transportation Laboratory and at:

http://www.dot.ca.gov/hq/esc/Translab/OSM/smbresources.htm

31

The Contractor shall submit to the Engineer, in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, 2 copies of a separate WQCP for each subcontractor or supplier for each item of work for which welding is to be performed.

32

The Contractor shall allow the Engineer 15 days to review the WQCP submittal after a complete plan has been received.  No welding shall be performed until the WQCP is approved in writing by the Engineer.

33

An amended WQCP or any addendum to the approved WQCP shall be submitted to, and approved in writing by the Engineer, for proposed revisions to the approved WQCP.  An amended WQCP or addendum will be required for revisions to the WQCP, including but not limited to a revised WPS; additional welders; changes in NDT firms, QC, or NDT personnel or procedures; or updated systems for tracking and identifying welds.  The Engineer shall have 7 days to complete the review of the amended WQCP or addendum.  Work affected by the proposed revisions shall not be performed until the amended WQCP or addendum has been approved.

34

After final approval of the WQCP, amended WQCP, or addendum, the Contractor shall submit 7 copies to the Engineer of the approved documents.  A copy of the Engineer approved document shall be available at each location where welding is to be performed.
35

All welding will require inspection by the Engineer.  The Contractor shall request inspection at least 3 business days prior to the beginning of welding for locations within California and 5 business days for locations outside of California.  The Contractor shall request inspection at:

http://www.dot.ca.gov/hq/esc/Translab/OSM/smbforms.htm

36

Continuous inspection shall be provided when any welding is being performed.  Continuous inspection, as a minimum, shall include having a QC Inspector within such close proximity of all welders or welding operators so that inspections by the QC Inspector of each welding operation at each welding location does not lapse for a period exceeding 30 minutes.

37

A daily production log for welding shall be kept for each day that welding is performed.  The log shall clearly indicate the locations of all welding.  The log shall include the welders' names, amount of welding performed, any problems or deficiencies discovered, and any testing or repair work performed, at each location.  The daily report from each QC Inspector shall also be included in the log.

38

The following items shall be included in a Welding Report that is to be submitted to the Engineer within 15 days following the performance of any welding:

A.
A daily production log.

B.
Reports of all visual weld inspections and NDT.

C. Radiographs and radiographic reports, and other required NDT reports.

D. A summary of welding and NDT activities that occurred during the reporting period.

E. Reports of each application of heat straightening.

F. A summarized log listing the rejected lengths of weld by welder, position, process, joint configuration, and piece number.

G. Documentation that the Contractor has evaluated all radiographs and other nondestructive tests and corrected all rejectable deficiencies, and that all repaired welds have been reexamined using the required NDT and found acceptable.

39

The following information shall be clearly written on the outside of radiographic envelopes:  name of the QCM, name of the nondestructive testing firm, name of the radiographer, date, contract number, complete part description, and all included weld numbers, report numbers, and station markers or views, as detailed in the WQCP.  In addition, all interleaves shall have clearly written on them the part description and all included weld numbers and station markers or views, as detailed in the WQCP.  A maximum of 2 pieces of film shall be used for each interleave.

40

Reports of all visual inspections and NDT shall be signed by the inspector or technician and submitted daily to the QCM for review and signature prior to submittal to the Engineer.  Corresponding names shall be clearly printed or typewritten next to all signatures.  Reports of all NDT, whether specified, additional, or informational, performed by the Contractor shall be submitted to the Engineer.

41

The Engineer will review the Welding Report to determine if the Contractor is in conformance with the WQCP.  Except for field welded steel pipe piling, the Engineer shall be allowed 15 days to review the report and respond in writing after the complete Welding Report has been received.  Prior to receiving notification from the Engineer of the Contractor's conformance with the WQCP, the Contractor may encase in concrete or cover welds for which the Welding Report has been submitted.  However, should the Contractor elect to encase or cover those welds prior to receiving notification from the Engineer, it is expressly understood that the Contractor shall not be relieved of the responsibility for incorporating material in the work that conforms to the requirements of the plans and specifications.  Material not conforming to these requirements will be subject to rejection.

42

For field welded steel pipe piling, including bar reinforcement in the piling, the Contractor shall allow the Engineer 2 business days to review the Welding Report and respond in writing after the required items have been received.  No field welded steel pipe piling shall be installed, and no reinforcement in the piling shall be encased in concrete until the Engineer has approved the above requirements in writing.

43

In addition to the requirements in AWS D1.1 and AWS D1.5, third-time excavations of welds or base metal to repair unacceptable discontinuities, regardless of NDT method, and all repairs of cracks require prior approval of the Engineer.

44

The Engineer shall be notified immediately in writing when welding problems, deficiencies, base metal repairs, or any other type of repairs not submitted in the WQCP are discovered, and also of the proposed repair procedures to correct them.  For requests to perform third-time excavations or repairs of cracks, the Contractor shall include an engineering evaluation of the proposed repair.  The engineering evaluation, at a minimum, shall address the following:

A.
What is causing each defect?

B. Why the repair will not degrade the material properties?

C. What steps are being taken to prevent similar defects from happening again?

45

The Contractor shall allow the Engineer 7 days to review these procedures.  No remedial work shall begin until the repair procedures are approved in writing by the Engineer.

46

Clause 6.5.4 of AWS D1.5 is replaced with the following:


The QC Inspector shall inspect and approve each joint preparation, assembly practice, welding technique, joint fit‑up, and the performance of each welder, welding operator, and tack welder to make certain that the applicable requirements of this code and the approved Welding Procedure Specification (WPS) are met.  The QC Inspector shall examine the work to make certain that it meets the requirements of Clauses 3 and 6.26.  The size and contour of all welds shall be measured using suitable gages.  Visual inspection for cracks in welds and base metal, and for other discontinuities shall be aided by strong light, magnifiers, or such other devices as may be helpful.  Acceptance criteria different from those specified in this code may be used when approved by the Engineer.

47

In addition to the requirements of AWS D1.5, Clause 5.12 or 5.13, welding procedures qualification for work welded in conformance with that code shall conform to the following requirements:

A.
Unless considered prequalified, fillet welds shall be qualified in each position.  The fillet weld soundness test shall be conducted using the essential variables of the WPS as established by the Procedure Qualification Record (PQR).

B.
For qualification of joints that do not conform to Figures 2.4 and 2.5 of AWS D1.5, a minimum of 2 WPS qualification tests are required.  The tests shall be conducted using both Figure 5.1 and Figure 5.3.  The test conforming to Figure 5.1 shall be conducted in conformance with AWS D1.5, Clause 5.12 or 5.13.  The test conforming to Figure 5.3 shall be conducted using the welding electrical parameters that were established for the test conducted conforming to Figure 5.1.  The ranges of welding electrical parameters established during welding per Figure 5.1 in conformance with AWS D1.5, Clause 5.12, shall be further restricted according to the limits in Table 5.3 during welding per Figure 5.3.

C.
Multiple zones within a weld joint may be qualified.  The travel speed, amperage, and voltage values that are used for tests conducted per AWS D1.5 Clause 5.13 shall be consistent for each pass in a weld joint, and shall in no case vary by more than ±10 percent for travel speed, ±10 percent for amperage, and ±7 percent for voltage as measured from a predetermined target value or average within each weld pass or zone.  The travel speed shall in no case vary by more than ±15 percent when using submerged arc welding.

D.
For a WPS qualified in conformance with AWS D1.5 Clause 5.13, the values to be used for calculating ranges for current and voltage shall be based on the average of all weld passes made in the test.  Heat input shall be calculated using the average of current and voltage of all weld passes made in the test for a WPS qualified in conformance with Clause 5.12 or 5.13.

E.
Macroetch tests are required for WPS qualification tests, and acceptance shall be per AWS D1.5 Clause 5.19.3.

F.
When a nonstandard weld joint is to be made using a combination of WPSs, a test conforming to Figure 5.3 may be conducted combining the WPSs to be used in production, provided the essential variables, including weld bead placement, of each process are limited to those established in Table 5.3.

G.
Prior to preparing mechanical test specimens, the PQR welds shall be inspected by visual and radiographic tests.  Backing bar shall be 3 inches in width and shall remain in place during NDT testing.  Results of the visual and radiographic tests shall comply with AWS D1.5 Clause 6.26.2, excluding Clause 6.26.2.2.  Test plates that do not comply with both tests shall not be used.
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Use when the project includes work conforming to Section 56-1, "Overhead Sign Structures," or Section 86-2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications.

WELDING FOR OVERHEAD SIGN AND POLE STRUCTURES

The Contractor shall meet the following requirements for any work welded in conformance with the provisions in Section 56-1, "Overhead Sign Structures," or Section 86-2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications.

2

Welding inspection personnel or NDT firms to be used in the work shall not be employed or compensated by any subcontractor or by other persons or entities hired by subcontractors who will provide other services or materials for the project except for when the welding is performed at a permanent fabrication or manufacturing facility that is certified under the AISC Quality Certification Program.  The AISC Certification category for overhead sign structures shall be Simple Steel Bridge Structures (SBR), and the AISC Certification category for pole structures shall be Simple Steel Bridge Structures (SBR) or Standard for Steel Building Structures (STD).
3

Welding Qualification Audit

Contractors or subcontractors performing welding operations for overhead sign and pole structures shall have successfully completed the Department's "Manufacturing Qualification Audit for Overhead Sign and Pole Structures."  Copies of the audit form and procedures for requesting and completing the audit are available at:

http://www.dot.ca.gov/hq/esc/Translab/OSM/smbresources.htm

4

An audit that was approved by the Engineer no more than 3 years prior to the award of the contract will be acceptable for the entire period of this contract provided the Engineer determines the audit was for the same type of work that is to be performed on this contract.

5

A list of facilities that have successfully completed the audit and are authorized to provide material for this contract is available at: 

http://www.dot.ca.gov/hq/esc/Translab/OSM/smdocuments/Internet_auditlisting.pdf

6

Successful completion of an audit shall not relieve the Contractor of the responsibility for furnishing materials or producing finished work of the quality specified in these special provisions and as shown on the plans.

Paras 7 and 8, use when "Welding Quality Control" of S8-W04 IS NOT in the project and delete Para 9.

7

Welding Report

A daily production log for welding shall be kept for each day that welding is performed.  The log shall clearly indicate the locations of all welding.  The log shall include the welders' names, amount of welding performed, any problems or deficiencies discovered, and any testing or repair work performed at each location.  The daily report from each QC Inspector shall also be included in the log.

8

A Welding Report shall be submitted to the Engineer 48 hours prior to furnishing a Certificate of Compliance for the material in conformance with the provisions in Section 6-1.07, "Certificates of Compliance," of the Standard Specifications.  The Welding Report shall include the following items:

A.
A daily production log.

B.
Reports of all visual weld inspections and NDT.

C.
Radiographs and radiographic reports and other required NDT reports.

D.
Summary of welding and NDT activities that occurred during the reporting period.

E.
Documentation that the Contractor has evaluated all radiographs and other nondestructive tests and corrected all rejectable deficiencies and all repaired welds have been reexamined by the required NDT and found acceptable.

9.  Use when "Welding Quality Control" of S8-W04 IS in the project and delete Paras 7 and 8.

Welding Report

For work welded in conformance with the provisions in Section 56-1, "Overhead Sign Structures," or Section 86-2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications, a Welding Report shall be submitted in conformance with the provisions in "Welding Quality Control" of these special provisions.
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USE WITH 2006 STANDARDS.

Use this specification when the project includes steel pipe for CISS piles, unfilled pipe piles (including when the option to use steel pipe piling is allowed per the plans or standard plans),or permanent steel casings for CIDH piles.  Use with S8-W04 and S8-W09.  Include SSP 49-350 in the special provisions.

STEEL PIPE PILING QUALIFICATION AUDIT

1

The Contractor shall submit documentation that one of the following steel pipe piling qualification audits has been successfully completed before welding operations are performed, other than field welding, for steel pipe piling:

A.
"Class R Steel Pipe Piling Qualification Audit"

B.
"Class N Steel Pipe Piling Qualification Audit"

2

An audit shall have been completed for each pipe pile diameter, thickness, grade of steel, and class of piling to be supplied for this project.  The procedures for requesting and completing the audit are available at:

http://www.dot.ca.gov/hq/esc/Translab/OSM/smbresources.htm

3

An audit that was approved by the Department no more than 3 years prior to the award of the contract will be acceptable for the entire period of this contract provided the Engineer determines the audit was for the same type of work that is to be performed on this contract.

4

A list of facilities that have successfully completed the audit and are authorized to provide material for this contract is available at:

http://www.dot.ca.gov/hq/esc/Translab/OSM/smdocuments/Internet_auditlisting.pdf

5

Successful completion of an audit shall not relieve the Contractor of the responsibility for furnishing materials or producing finished work of the quality specified in these special provisions and as shown on the plans.
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USE WITH 2006 STANDARDS.

Use when ANY welding may be performed on the project.  Use with S8‑W04,  S8‑W05, or S8-W06.

PAYMENT

Full compensation for conforming to the requirements of "Welding" shall be considered as included in the contract prices paid for the various items of work involved and no additional compensation will be allowed therefor.
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USE WITH 2006 STANDARDS.

Use in ALL projects.

Delete Section 9 title that is not applicable.

SECTION 9.  (BLANK)

SECTION 9.  DESCRIPTION OF BRIDGE WORK

SECTION 10.  CONSTRUCTION DETAILS

SECTION 10-1.  GENERAL
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USE WITH 2006 STANDARDS.

Use when project requires embankment settlement period or surcharge embankments.

Add to SSP 05‑010.

When embankment settlement periods or surcharge embankment settlement periods are specified, the settlement periods and the deferment of portions of the work shall comply with the provisions in Section 19‑6.025, "Settlement Period," of the Standard Specifications and in "Earthwork" of these special provisions.
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USE WITH 2006 STANDARDS.

Use when bridges are shown on the plans to carry the materials hauling equipment loading.

10‑1.__  MATERIALS HAULING EQUIPMENT LOADING ON BRIDGES

The operation of materials hauling equipment on bridges shall conform to the provisions in Section 7‑1.02, "Load Limitations," of the Standard Specifications and these special provisions.

2*.  Edit for lane or entire bridge.  Include bridge name and number.

A designated lane has been designed for crossing of materials hauling equipment on the following bridges:

A.
__________, Bridge No.  __________

B.
__________, Bridge No.  __________

3

The Contractor will be permitted to cross the bridges listed with pneumatic-tired materials hauling equipment which exceeds the size and weight limitations specified in Section 7‑1.02, but does not exceed the load limitations given in the "Materials Hauling Equipment Loading" diagram shown on the plans.  The provisions in the last paragraph of Section 7‑1.02 concerning increase of load carrying capacity of a structure or structures shall not apply to the above listed bridges, but the provisions in Section 7‑1.02 shall apply to all other bridges to be constructed as a part of this contract.

4

The crossing of the above listed bridges with materials hauling equipment shall be in conformance with the following provisions:

A.
Each bridge roadway shall be maintained in a smooth condition free of spillage when operating equipment over the bridge.

B.
The approaches at each end of each bridge over which the equipment is to be operated shall be constructed to grades providing a smooth transition to the bridge roadway grades and shall be maintained in a smooth and uniform condition at all times during the operation of the equipment for a length of not less than 150 feet measured from the bridge ends.  There shall be no local depressions in the approaches in the vicinity of the bridge ends.

C.
Equipment, either loaded or unloaded, shall be operated at all times at a speed and in a manner resulting in no jolting or bouncing of the equipment while crossing the bridge.

4D*.  Edit for lane or entire bridge.

D.
Equipment shall be confined to the materials hauling equipment lane shown on the plans by means of substantial, temporary physical barriers.

4E*.  Edit.  Check with designer on bridges over 400 feet long.

E.
Only one piece of equipment may be on the bridge at one time.

5

The weight of loaded materials hauling equipment shall be verified by weighing when required by the Engineer.  Scales will be of the individual wheel or axle type as furnished by the State.  The weighing will be done within the limits of the project and within the State highway right of way at a location accessible to the equipment and suitable for weighing operations.  The exact location of the weighing shall be determined by the Contractor.

6.  Include funds in the Engineer's Estimate under Supplemental Work for installing and maintaining scales.

The work of installing and maintaining the scales, when ordered by the Engineer, will be paid for as extra work as provided in Section 4‑1.03D of the Standard Specifications.

7*.  Edit for lane or entire bridge.

Upon completion of the Contractor's hauling operations over the bridges, the Contractor shall remove all stains from the bridge roadways, and shall leave the bridge roadways in a condition as good as when the Contractor entered upon the work, in conformance with the provisions in Section 7‑1.11, "Preservation of Property," of the Standard Specifications.

8

Equipment and methods used to clean the bridge roadway shall not damage the structure.  Any damage shall be repaired or replaced by the Contractor at the Contractor's expense.

9

Physical barriers used in connection with the materials hauling equipment lane shall be removed from the site of the work and shall be disposed of in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

10

Full compensation for conforming to the requirements of this section, including all costs involved in the weighing of loaded materials hauling equipment not otherwise provided for herein, shall be considered as included in the contract prices paid per cubic yard for the items of earthwork involved and no additional compensation will be allowed therefor.
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USE WITH 2006 STANDARDS.

Use when alternative details for bridges are shown on the plans to carry the materials hauling equipment loading.

The Contractor has the option of constructing bridges to carry legal loading or materials hauling equipment loading.

10‑1.__  MATERIALS HAULING EQUIPMENT LOADING ON BRIDGES

The operation of materials hauling equipment on bridges shall conform to the provisions in Section 7‑1.02, "Load Limitations," of the Standard Specifications, and these special provisions.

2

When the plans for a bridge include details for a materials hauling equipment lane, the Contractor may, at the Contractor's option, construct that bridge either with or without structural details that provide for materials hauling equipment loading.

3*.  Include bridge name and number.

Details for a materials hauling equipment lane are included in the plans for the following bridges:

A.
__________, Bridge No.  __________

B.
__________, Bridge No.  __________

4

Should the Contractor elect to construct bridges that provide for the operation of materials hauling equipment, the construction shall conform to the details shown on the plans, with the additional requirement that the construction shall be modified by conforming to the details and requirements shown on the plans for materials hauling equipment loading.

5

Operation of construction equipment or vehicles of any kind on bridges constructed without structural details that provide for materials hauling equipment loading shall conform to the provisions in Section 7‑1.02.

6

On bridge lanes that have been constructed in conformance with the details that provide for materials hauling equipment, the Contractor may operate pneumatic-tired materials hauling equipment that exceeds the size and weight limitations specified in Section 7‑1.02, but does not exceed the load limitations given in the Materials Hauling Equipment Loading diagram shown on the plans.  The provisions in the last paragraph of Section 7‑1.02 concerning increase of load carrying capacity of a structure or structures shall not apply to bridges constructed with the provisions for materials hauling equipment.  The provisions in Section 7‑1.02 shall apply to all other bridges to be constructed as a part of this contract.

7

The crossing of the above listed bridges with materials hauling equipment as herein provided shall be in conformance with the following provisions:

A.
Each bridge roadway shall be maintained in a smooth condition free of spillage when operating equipment over the bridge.

B.
The approaches at each end of each bridge over which the equipment is to be operated shall be constructed to grades providing a smooth transition to the bridge roadway grades and shall be maintained in a smooth and uniform condition at all times during the operation of the equipment for a length of not less than 150 feet measured from the bridge ends.  There shall be no local depressions in the approaches in the vicinity of the bridge ends.

C.
Equipment, either loaded or unloaded, shall be operated at all times at a speed and in a manner resulting in no jolting or bouncing of the equipment while crossing the bridge.

D.
Equipment shall be confined to the materials hauling equipment lane shown on the plans by means of substantial, temporary physical barriers.

7E*.  Edit.  Check with designer on bridges over 400 feet long.

E.
Only one piece of equipment may be on the bridge at one time.

8

The weight of loaded materials hauling equipment shall be verified by weighing when required by the Engineer.  Scales will be of the individual wheel or axle type as furnished by the State.  The weighing will be done within the limits of the project and within the State highway right of way at a location accessible to the equipment and suitable for weighing operations.  The exact location of the weighing is to be determined by the Contractor.

9.  Include funds in the Engineer's Estimate under Supplemental Work for installing and maintaining scales.

The work of installing and maintaining the scales, when ordered by the Engineer, will be paid for as extra work as provided in Section 4‑1.03D of the Standard Specifications.

10

Upon completion of the Contractor's hauling operations over the bridges, the Contractor shall remove all stains from the bridge roadways, and shall leave the bridge roadways in a condition as good as when the Contractor entered upon the work, in conformance with the provisions in Section 7‑1.11, "Preservation of Property," of the Standard Specifications.

11

Equipment and methods used to clean the bridge roadway shall not damage the structure.  Any damage shall be repaired or replaced by the Contractor at the Contractor's expense.

12

Physical barriers used in connection with the materials hauling equipment lane shall be removed from the site of the work and shall be disposed of in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

13

The quantities shown on the plans have been calculated from the details shown on the plans and do not include the quantities that would result from calculations based upon use of the alternative details shown on the plans for materials hauling equipment loading.

14

Should the Contractor elect to construct bridges that provide for the operation of materials hauling equipment, no increase in the quantities for the contract items shown on the plans will be made because of this construction alternative.  Full compensation for constructing bridges in conformance with the provisions for materials hauling equipment and for conforming to the requirements in this section, including costs involved in the weighing of loaded materials hauling equipment, not otherwise provided for herein, shall be considered as included in the contract prices paid per cubic yard for the items of earthwork involved and no additional compensation will be allowed therefor.
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USE WITH 2006 STANDARDS.

Use for column or bent replacements, not for bearing replacements.

Usually a separate item.

Insert in the special provisions as 07-630.

10-1.__  TEMPORARY SUPPORTS

Temporary supports for existing structures during bridge removal, reconstruction, and retrofit work shall be designed, furnished, constructed, monitored, maintained, and removed in conformance with the provisions in these special provisions.

2.  Edit for specific job requirements.

Construction sequence and application of temporary support jacking loads shall be as shown on the plans.  Proposed changes to the construction sequence and application of temporary support jacking loads shall be subject to the Engineer's approval.

3

Temporary supports shall include jacking assemblies and appurtenant items necessary to jack and support the structures.

4.  Edit when cross traffic does not affect temporary supports.

Attention is directed to the sections "Order of Work" and "Maintaining Traffic" of these special provisions regarding the construction sequences and the required openings in temporary supports for the use of public traffic.

5

Approval by the Engineer of the temporary support working drawings or temporary support inspection performed by the Engineer will in no way relieve the Contractor of full responsibility for the temporary supports.

6

TEMPORARY SUPPORT DESIGN AND DRAWINGS

The Contractor shall submit to the Engineer working drawings and design calculations for the temporary supports.  Such drawings and design calculations shall be signed by an engineer who is registered as a Civil Engineer in the State of California.  The temporary support working drawings and design calculations shall conform to the requirements in Section 5‑1.02 "Plans and Working Drawings," of the Standard Specifications.  The number of sets of drawings and design calculations and times for review for temporary supports shall be the same as specified for falsework working drawings in Section 51‑1.06A, "Falsework Design and Drawings," of the Standard Specifications.

7*.  Review time should be 4 to 5 weeks when complicated [i.e., very high, large traffic openings or heavy skews] temporary support systems are expected.  When temporary supports are over a RR provide an additional 6 weeks of time for RR review process.

In addition to the requirements in Section 51‑1.06A, "Falsework Design and Drawings," of the Standard Specifications, the following requirements shall apply:

A.
The time to be provided for the Engineer's review of the working drawings for specific structures, or portions thereof, shall be as follows:

	Structure or

Portion of Structure
	Review Time - Weeks

	
	

	
	

	
	

	
	


8

Working drawings for any part of the temporary supports shall include stress sheets, anchor bolt layouts, shop details, and erection and removal plans.
9.  Add additional requirements for specific job.

The temporary support working drawings shall include descriptions and values of all loads, including construction equipment loads, descriptions of equipment to be used, complete details and calculations for jacking and supporting the existing structure, and descriptions of the displacement monitoring system.  The displacement monitoring system shall include equipment to be used, location of control points, method and schedule of taking measurements, and provisions to jack the structure should settlement occur in the temporary supports.

10

A redundant system of supports shall be provided during the entire jacking operation for backup should any of the jacks fail.  The redundant system shall include stacks of steel plates added as necessary to maintain the redundant supports at each jack location within 1/4 inch of the jacking sill or corbels.

11

For temporary supports over railroads, approval by the Engineer of the temporary support drawings will be contingent upon the drawings being satisfactory to the railroad company involved.

12.  Insert any special requirements for foundations, including permissible loadings over box culverts or other buried structures.

When footing type foundations are to be used, the Contractor shall determine the bearing value of the soil and shall show the values assumed in the design of the temporary supports on the temporary support drawings.  Anticipated temporary support foundation settlement shall be shown on the temporary support drawings.

13

When pile type foundations are to be used, the temporary support drawings shall show the maximum horizontal distance that the top of a temporary support pile may be pulled in order to position it under its cap.  The temporary support plans shall also show the maximum allowed deviation of the top of the pile, in its final position, from a vertical line through the point of fixity of the pile.

14

The Contractor may use the permanent piles as part of the temporary support foundation.  Permanent piles shall not be moved or adjusted from the locations shown on the plans.  Any use of the permanent piles and the loads imposed on them shall be shown on the temporary support drawings.  Should the Contractor propose to provide piles longer than required for the work in order to support the temporary supports above the elevation of the top of the footing and later cut off the piles at their final elevation, shear devices adequate to transfer all pile reactions into the footing will be required.

15

Temporary support footings shall be designed to carry the load imposed upon them without exceeding the estimated soil bearing values and anticipated settlements.

Para 16 thru 16B, delete where temporary supports are not supported on the deck of the existing structure.

16

Where supported on the deck of an existing structure, temporary supports shall conform to the following:

A.
Temporary supports shall bear directly on girder stems or bent caps or shall bear on support sills that are structurally adequate to transmit the load to the stems or cap without overstressing any member of the new or existing structure.  Temporary supports shall not induce permanent forces into the completed structure or produce cracking.

B.
Temporary supports shall be in place beneath the existing structure where temporary support loads are imposed upon the existing structure.  Such temporary supports shall be designed and constructed to support all loads imposed upon the existing structure from the upper structure and any other loads imposed as a result of the proposed construction operations.

17

Bracing shall be provided as necessary to withstand all imposed loads during erection and removal of any temporary supports.  The temporary support drawings shall show provisions for such temporary bracing or methods to be used to conform to these requirements during each phase of erection and removal.  Wind loads shall be included in the design of such bracing or methods.  Wind loads shall conform to the applicable provisions in Section 51‑1.06A(1), "Design Loads," of the Standard Specifications.

18.  Edit for multilevel structure.
The temporary support design calculations shall show a summary of computed stresses in (1) temporary supports, (2) connections between temporary supports and the existing structure, and (3) existing load supporting members.  The computed stresses shall include the effect of the jacking sequence.  The temporary support design calculations shall also include a lateral stiffness assessment of the temporary support system and shall conform to the design values shown on the plans.

19

The design of temporary supports will not be approved unless it is based on the use of loads and conditions which are no less severe than those described in "Temporary Support Design Criteria" of these special provisions and on the use of allowable stresses which are no greater than those described in Section 51‑1.06A(2), "Design Stresses, Loadings, and Deflections," of the Standard Specifications.

20

If falsework loads are imposed on temporary supports, the temporary supports shall also satisfy the deflection criteria described in Section 51‑1.06A(2), "Design Stresses, Loadings, and Deflections," of the Standard Specifications.

21.  Add special requirements for specific jobs.  Define any specific loads here or on the plans.  Add any specific stress limitations in the existing bridge.

TEMPORARY SUPPORT DESIGN CRITERIA

The temporary supports shall support the initial jacking loads and the minimum temporary support design loads and the minimum lateral design forces shown on the plans.  The vertical design loads shall be adjusted for the weight of temporary supports and jacks, construction equipment loads, and additional loads imposed by the Contractor's operations.  The construction equipment loads shall be the actual weight of the construction equipment but in no case shall be less than 20 psf of deck surface area of the frame involved.  A frame is defined as the portion of the bridge between expansion joints.
22

The temporary supports shall resist the specified lateral design forces applied at the point where the column to be removed meets the superstructure.  The lateral design forces to be resisted shall be increased to be compatible with the temporary support lateral stiffness if the stiffness exceeds the specified minimum.  The temporary supports resisting transverse lateral loads shall be placed within a distance of not more than one‑half of the span length from the existing bent.  The temporary supports resisting longitudinal lateral loads shall be placed within the frame having columns removed.

23.  Structures Design may allow a reasonable friction factor for spread footings on good soil.

The existing structure shall be mechanically connected to the temporary supports.  The temporary supports shall be mechanically connected to their foundations.  The mechanical connections shall be capable of resisting the lateral temporary support design forces.  Friction forces developed between the existing structure and temporary supports shall not be used to reduce the lateral forces and shall not be considered as an effective mechanical connection.  The mechanical connections shall be designed to tolerate adjustments to the temporary support frame throughout the use of the temporary supports.

24

If the concrete is to be prestressed, the temporary supports shall be designed to support any increased or readjusted loads caused by the prestressing forces.

25

Manufactured Assemblies

Manufactured assemblies shall conform to the provisions in Section 51‑1.06A(2), "Design Stresses, Loadings, and Deflections," of the Standard Specifications and these special provisions.

26

Each jack shall be equipped with either a pressure gage or a load cell for determining the jacking force.  Pressure gages shall have an accurately reading dial at least 6 inches in diameter.  Each jack shall be calibrated by a private laboratory approved by the Transportation Laboratory within 6 months prior to use and after each repair.  Each jack and its gage shall be calibrated as a unit with the cylinder extension in the approximate position that it will be at final jacking force and shall be accompanied by a certified calibration chart.  Load cells shall be calibrated and provided with an indicator by which the jacking force is determined.

27

SPECIAL LOCATIONS

Attention is directed to Section 51‑1.06A(3) "Special Locations," of the Standard Specifications.  All reference to falsework in this section shall also apply to temporary supports.

Paras 28 thru 30, use when temporary crash cushions are required.  Delete if SSP 51-350 is used.

28

Temporary crash cushion modules, as shown on the plans and conforming to the provisions in "Temporary Crash Cushion Module" of these special provisions, shall be installed at the approach end of temporary railings less than 15 feet from the edge of a traffic lane.  For two-way traffic openings, temporary crash cushion modules shall be installed at the departing end of temporary railings less than 6 feet from edge of a traffic lane.

29

Temporary crash cushions modules, if required, shall be installed before beginning construction of temporary supports.  Temporary crash cushion modules at temporary supports shall not be removed until the removal is approved in writing by the Engineer.

30

Temporary crash cushion modules installed as specified above will be measured and paid for as provided in "Temporary Crash Cushion Module" of these special provisions, except that when the Engineer's Estimate does not include a contract item for temporary crash cushion modules, full compensation for furnishing, placing, maintaining, repairing, replacing, and removing the temporary crash cushion modules at temporary support locations as specified in these special provisions shall be considered as included in the contract prices paid for the various items of work requiring temporary supports, and no separate payment will be made therefor.

31

TEMPORARY SUPPORT CONSTRUCTION

Attention is directed to paragraphs 1 through 7 of Section 51‑1.06B, "Falsework Construction," of the Standard Specifications.  All reference to falsework in these paragraphs shall also apply to temporary supports.

32.  Add any fabrication or construction tolerance requirements.

Welding, welder qualification, and inspection of welding for all steel members shall conform to the requirements of AWS D1.1.  Prior to proceeding with bridge removal, an engineer for the Contractor who is registered as a Civil Engineer in the State of California shall inspect the temporary supports, including jacking and displacement monitoring systems, for conformity with the working drawings.  The Contractor's registered engineer shall certify in writing that the temporary supports, including jacking and displacement monitoring systems, conform to the working drawings, and that the material and workmanship are satisfactory for the purpose intended.  A copy of this certification shall be available at the site of the work at all times.

34

The Contractor's registered engineer shall be present at the bridge site at all times when jacking operations or adjustments are in progress and when bridge removal operations are in progress.  The Contractor's registered engineer shall inspect the jacking and removal operation and report in writing on a daily basis the progress of the operation and the status of the remaining structure.  A copy of the daily report shall be available at the site of the work at all times.  Should an unplanned event occur, the Contractor's registered engineer shall submit immediately to the Engineer for approval, the procedure or proposed operation to correct or remedy the occurrence.

35

The Contractor shall perform an initial survey as part of the displacement monitoring system to record the location of the existing structure prior to the commencement of any work.  Two copies of the survey shall be signed by an engineer, who is registered as a Civil Engineer in the State of California, and submitted to the Engineer.

36.  Edit for special requirements, such as temporary supports being supported by existing structures.

Vandal-resistant displacement monitoring equipment shall be provided and maintained.  Vertical and horizontal displacements of the temporary supports and the existing structure shall be monitored continuously during jacking operations and shall be accurately measured and recorded at least weekly during removal and reconstruction work.  As a minimum, elevations shall be taken prior to the start of jacking operations, immediately after jacking is complete, after bridge removal is complete, before connecting the retrofitted superstructure to the substructure, and after the temporary supports have been removed.  As a minimum, the existing structure shall be monitored at the bent and at mid span of both adjoining spans.  Control points at each location shall be located near the center and at both edges of the superstructure.  The records of vertical and horizontal displacement shall be signed by an engineer who is registered as a Civil Engineer in the State of California and available to the Engineer at the jobsite during normal working hours, and a copy of the record shall be delivered to the Engineer at the completion of reconstructing each bent.

37

A force equal to the initial jacking load or the dead load shown on the plans shall be applied to the structure by the temporary support system and held until all initial compression and settlement of the system is completed before bridge removal work at the location being supported is begun.

38

Jacking operations shall be carefully controlled and monitored to ensure that the jacking loads are applied simultaneously to prevent distortion and excessive stresses that would damage the structure.  The superstructure shall be jacked as necessary to maintain the total vertical displacements at control points to less than 1/4 inch from the elevations recorded prior to jacking or as modified by the Engineer.

39

Should unanticipated displacements, cracking or other damage occur, the construction shall be discontinued until corrective measures satisfactory to the Engineer are performed.  Damage to the structure as a result of the Contractor's operations shall be repaired by the Contractor in conformance with the provisions in Section 7‑1.11, "Preservation of Property," of the Standard Specifications.

40

Following completion of the reconstruction, the monitored control points shall not deviate from the vertical position by more than 1/4 inch from the initial survey elevations or the elevations as modified by the Engineer.

41.  Delete "except .…. specified strength." when no public traffic is carried on structure on temporary supports.

REMOVING TEMPORARY SUPPORTS

Attention is directed to Section 51‑1.06C, "Removing Falsework," of the Standard Specifications.  All references to falsework in this section shall also apply to temporary supports, except that when public traffic is carried on the structure on temporary supports, no temporary supports shall be released until the supported concrete has attained 100 percent of the specified strength.

42

Attachments shall be removed from the existing structure and concrete surfaces restored to original conditions, except where permanent alterations are shown on the plans.

43

PAYMENT

The contract lump sum price paid for temporary supports shall include full compensation for furnishing all labor, materials, tools, equipment and incidentals, and for doing all the work involved in designing, constructing, maintaining, and removing the temporary supports, including jacking the existing structure and monitoring displacements, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
 XE "07-640_E_B07-01-08" 
Page 1 of 2
USE WITH 2006 STANDARDS.

Use when scaffolding might be used for a project and the scaffolding would be 1) over or adjacent to traffic, or 2) suspended from the traveled way.  (For example:  USE for work on existing structures, retrofit work, bridge painting, etc.  All new bridges will most likely NOT require this specification.)  DO NOT use for scaffolding for soundwalls, retaining walls, or buildings.  If uncertain, check with OSC.

Add 15-020 when scaffolding work would involve existing structures and bridge as-built plans are available.

10‑1.__  SCAFFOLDING

Scaffolding shall be defined in accordance with and shall conform to the Construction Safety Orders of the Division of Occupational Safety and Health and these special provisions.

2

If scaffolding is constructed for this project over or adjacent to traffic, or suspended from the traveled way, the Contractor shall submit to the Engineer working drawings for scaffolding systems in conformance with Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications, and these special provisions.

3

Scaffolding working drawings shall include the following:

A.
Descriptions, calculations, and values for all loads anticipated during the erection, use, and removal of scaffolding.

B.
Methods and equipment for erecting, moving, and removing scaffolding.

C.
Design details including bolt layouts, welding details, and any connections to existing structures.

D.
Stress sheets including a summary of computed stresses in the (1) scaffolding, (2) connections between scaffolding and any existing structures, and (3) existing load supporting members.  The computed stresses shall include the effects of erection, movement, and removal of the scaffolding.

4

If manufactured scaffolding is used, the manufacturer's name, address, and phone number shall be shown on the working drawings.

5

The working drawings shall be stamped and signed by an engineer who is registered as a Civil Engineer.  In addition, prior to submitting the working drawings to the Engineer, the working drawings shall be stamped and signed by an independent reviewer who is registered as a Civil Engineer in the State of California.  The independent reviewer shall not be employed by the same entity preparing the working drawings.

6

The Contractor shall allow 7 days for the review of a complete submittal for scaffolding working drawings.  In the event the Engineer fails to complete the review within the time allowed, and if, in the opinion of the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's delay in completing the review, the Contractor will be compensated for any resulting loss, and an extension of time will be granted, in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

7

Welding for the manufacturing and erection of scaffolding shall conform to the requirements in AWS D1.1 or AWS D1.2 for steel or aluminum construction respectively.

8

Full compensation for conforming to the above requirements shall be considered as included in the contract prices paid for the various contract items of work, and no additional compensation will be allowed therefor.
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Use when removing and replacing joint seal assemblies or portions of the bridge deck and it has been determined that the time for lane closure is not long enough to allow for continuous completion of the work.  Do not use for work in the approach slab or roadway.

The following information must be shown on the plans for temporary decking spans up to 3 feet.:


Temporary Decking Design Loading:


1.  Moment demand per foot =______________lbs-ft/ft


2.  For steel plate systems:



a.  anchor bolt shear per foot = ___________lbs/ft



b.  anchor bolt tension = _________lbs



c.  maximum anchorage bolt spacing = ________ft

Spans greater than 3 feet must have the design details of the temporary decking shown on the plans.

Get concurrence from the Bridge Deck Committee Chair for modifications to this spec.

Use with SSP 15-800, 15-805, 51-300, 51-350, 51-830

10-1.__  TEMPORARY DECKING

When a portion of a bridge deck or bridge joint is reconstructed, the Contractor shall either complete the work, including curing concrete, before opening that portion of the bridge to traffic or furnish and maintain temporary decking until that portion of the work is complete in place, as determined by the Engineer.

2

Temporary decking shall conform to Section 15, "Existing Highway Facilities," and to the specifications for falsework in Section 51‑1.06, "Falsework," of the Standard Specifications and these special provisions.

3.  Use when it is not feasible to place falsework below the deck to span the incomplete work.  Only steel plate can be used to cover concrete that is less than 100% of the design compressive strength.  Delete para 4 and renumber remaining paragraphs.  

Temporary decking shall consist of a steel plate system that spans the incomplete work.

4.  Use when it is feasible to place falsework below the deck to span the incomplete work.  Delete para 3 and renumber remaining paragraphs.

Temporary decking shall consist of one of the following:

A.
Steel plate system that spans the incomplete work.

B.
Falsework with an asphalt concrete surface that spans the incomplete work.  Falsework with an asphalt concrete surface shall not be used to cover deck concrete that has not cured as specified nor to cover partially installed joint materials.

5.  Edit to suit job.  If the plans do not show the design compressive strength, get this from the Designer (typical value is 3600 psi).  For deck concrete that conforms to rapid setting concrete patch, require that this material has cured at least 24 hours instead of attaining design compressive strength.

Traffic will not be permitted on deck concrete until it has attained the design compressive strength shown on the plans.

6

SUBMITTALS

In addition to the requirements in Section 51‑1.06A, "Falsework Design and Drawings," of the Standard Specifications, the temporary decking working drawings shall include the following:

A.
Description, location, and value of all loads.

B.
Details of the connection between the temporary decking and the existing structure.

C.
Storage location of equipment and materials that allows for a shift of work and placement of temporary decking to be completed within the time allowed in "Maintaining Traffic" of these special provisions.

D.
Construction sequence and schedule details.

E.
Cure time for concrete that is to be placed under a steel plate system.

F.
Details, materials, and methods for removal of temporary decking and for restoration of the existing structure after the removal.

G.
Drawings shall be signed by an engineer who is registered as a Civil Engineer in the State of California.

7*.  Designer must obtain required horizontal to vertical taper ratio from District.

DESIGN

In addition to the requirements in Sections 51‑1.06A(1), "Design Loads," and 51‑1.06A(2), "Design Stresses, Loadings, and Deflections," of the Standard Specifications, the following shall apply to temporary decking:

A.
For the design loading shown on the plans, and deflection shall not exceed 1/300 of the span of the temporary decking.

B.
If there is a horizontal gap of more than 1/2 inch or a vertical surface difference of more than 1/4 inch between the temporary decking and the adjacent deck, tapers are required.  Tapers with a ________ (horizontal to vertical) slope shall be constructed up to and away from the temporary decking.  If the temporary decking does not extend the entire width of the roadway, the sides of the temporary decking shall be tapered at a 12:1 (horizontal to vertical) slope.  The material used to construct these tapers shall conform to the requirements in "Rapid Setting Concrete Patches" of these special provisions, and tapers shall cure at least 3 hours before traffic will be permitted on the temporary decking.

7C*:  Enter ramp names with corresponding structure numbers.  Delete if there are no ramp locations.

C.
At the Contractor's option, for the ramp locations ___________________, tapers may have a 12:1 (horizontal to vertical) slope up to and away from the temporary decking.  If the temporary decking does not extend the entire width of the roadway, the sides of the temporary decking shall be tapered at a 12:1 (horizontal to vertical) slope.  The material used to construct tapers at these ramp locations shall be adequately rigid to support vehicular traffic and shall be selected by the Contractor.

D.
Temporary decking shall have a uniform surface that provides a coefficient of friction of at least 0.35 as determined by California Test 342.

E.
Steel plate systems shall be mechanically connected to the existing structure and adjacent approaches.  When a steel plate spans a joint, the mechanical connection shall accommodate at least 50 percent of the movement rating shown on the plans for that joint.

F.
Temporary decking shall not overstress, induce permanent forces into, or produce cracking in the existing structure.

7G.  Use with paragraph 4.

G.
For falsework with asphalt concrete cover, asphalt concrete shall be at least 3 inches thick and compacted in place.

8

CONSTRUCTION

The first paragraph of Section 51‑1.06C, "Removing Falsework," of the Standard Specifications will not apply to temporary decking.

9

If unanticipated displacements, cracking, or other damage occurs to the existing structure or to any new components installed in or adjacent to the deck, work on the deck shall stop until corrective measures are complete and satisfactory to the Engineer.

10.  Replace "existing deck" with "existing deck and adjacent approach slab" when applicable.

The edges of steel plate systems shall be in full contact with the existing deck and shims may be required.  Shims must be securely attached to plate.

11

When temporary decking is no longer needed, materials and connections shall be removed from the existing structure as soon as possible.  Modifications to the existing structure shall be restored except where permanent alterations are shown on the plans.

12

PAYMENT

Full compensation for temporary decking shall be considered as included in the contract prices paid for various types of work involved, and no separate payment will be made therefor.
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USE WITH 2006 STANDARDS.

Use when work will be performed over, on, or adjacent to lanes carrying public traffic, including the contiguous or adjacent shoulders.

10-1.__  MAINTAINING TRAFFIC

Maintaining traffic shall conform to the provisions in Sections 7-1.08, "Public Convenience," Section 7-1.09, "Public Safety," and Section 12, "Construction Area Traffic Control Devices," of the Standard Specifications and these special provisions.

2.  As directed by Traffic Operations, edit to match project closure requirements.

Closure is defined as the closure of a traffic lane or lanes, including shoulder, ramp or connector lanes, within a single traffic control system.

3.  Use when closures are allowed or required.  Include SSP 12-260, 12-265, 12-270, or 12-275.

Closures shall conform to the provisions in "Traffic Control System for Lane Closure" of these special provisions.

4.  Use when no closures are allowed.  Edit as appropriate when multiple locations are involved.

No work that would require a closure shall be performed.
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USE WITH 2006 STANDARDS.

Use when falsework openings and falsework lighting are required.

See Memo to Designers 14‑19, Figure 1, for approximate length of pavement lighting between portals.

1.  Edit if no pedestrian openings.  Delete para and modify tables if falsework lighting is not required.

At locations where falsework pavement lighting or pedestrian openings through falsework are designated, falsework lighting shall be installed in conformance with the provisions in Section 86‑6.11, "Falsework Lighting," of the Standard Specifications.

2

Openings shall be provided through bridge falsework for the use of public traffic at each location where falsework is constructed over the streets or routes listed in the following table.  The type, minimum width, height, and number of openings at each location, and the location and maximum spacing of falsework lighting, if required for each opening, shall conform to the requirements in the table.  The width of vehicular openings shall be the clear width between temporary railings or other protective work.  The spacing shown for falsework pavement lighting is the maximum distance center to center in feet between fixtures.

3*.  Add location and spacing of falsework pavement lighting from table below.  Omit spacing of falsework pavement lighting where the pavement length between portals is expected to be 30 feet or less.

Width shown is for standard width openings.  For nonstandard widths, use location and spacing of pavement lighting for next wider opening.

R=Right side of traffic.  L=Left side of traffic.  C=Centered overhead.



(Freeway traffic opening)

(1 Lane)
25 ft
R 30

(2 Lanes)
37 ft
R and L 40 staggered 1/2 space

(3 Lanes)
49 ft
R and L 30

(4 Lanes)
61 ft
R and L 40 with C 40 staggered 1/2 space



(Non-freeway traffic opening)

(1 Lane)
20 ft
R 22.5

(2 Lanes)
32 ft
R and L 30 staggered 1/2 space

(2 Lanes)
40 ft
R and L 22.5 w/ 8 ft shoulders

(3 Lanes)
52 ft
R and L 22.5

(4 Lanes)
64 ft
R and L 22.5 with C 22.5 staggered 1/2 space.

	___________________________________________

(Structure Identification; i.e. Str. No.,

Street Name or Route No., etc)

	
	Number 
	Width 
	Height

	Vehicle Openings
	______
	______
	______

	Pedestrian Openings
	______
	______
	______

	

	
	Location
	Spacing

	Falsework Pavement Lighting
	____________
	___________

	(Width and Height in feet)

(R = Right side of traffic.  L = Left side of traffic)

(C = Centered overhead)


	___________________________________________

(Structure Identification; i.e. Str. No.,

Street Name or Route No., etc)

	
	Number 
	Width 
	Height

	Vehicle Openings
	______
	______
	______

	Pedestrian Openings
	______
	______
	______

	

	
	Location
	Spacing

	Falsework Pavement Lighting
	____________
	___________

	(Width and Height in feet)

(R = Right side of traffic.  L = Left side of traffic)

(C = Centered overhead)


4.  Use only for special roadways such as fire utility access or quasi-public roads with very light traffic.  Falsework lighting is required and no temporary railing is provided in falsework opening.

(1 Lane)
20 ft
R 22.5

(2 Lanes)
32 ft
R and L 22.5 staggered 1/2 space

At the following location, no temporary railing is required.  In addition to the falsework pavement lighting specified, each side of each vehicular passageway between portals shall be illuminated by a string of yellow 25‑W lamps spaced at 12‑foot intervals, mounted at a height of 8 feet to 8‑1/2 feet above the pavement:

	___________________________________________

(Structure Identification; i.e. Str. No.,

Street Name or Route No., etc)

	
	Number 
	Width 
	Height

	Vehicle Openings
	______
	______
	______

	Pedestrian Openings
	______
	______
	______

	

	
	Location
	Spacing

	Falsework Pavement Lighting
	____________
	___________

	(Width and Height in feet)

(R = Right side of traffic.  L = Left side of traffic)


5

The exact location of openings will be determined by the Engineer.
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USE WITH 2006 STANDARDS.

Use for miscellaneous usable waterways not provided for by agreement.

Check for other agreements or agency controlling navigation.  U.S. Coast Guard generally controls navigable waterways at bridges.  U.S. Dept of Army controls certain improved waterways, regarding dredging, buoys, and construction but does not control navigation.

Construction bridges, embankments, falsework, or other temporary work constructed by the Contractor within the limits of the usable channel of _________________________________ shall be provided with one opening for the passage of small boats.  The opening shall have a horizontal clearance of not less than 20 feet measured normal to the direction of flow and a vertical clearance of not less than 8 feet measured from the normal water elevation.  The opening and the approach channels shall be marked in conformance with the requirements of the California Administrative Code, Title 14, Division 4, Department of Navigation and Ocean Development, Waterway Marking System, Sacramento, California.
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USE WITH 2006 STANDARDS.

Use when the project includes bridges that require the erection of precast girders or falsework.  Add to SSP 12‑010.

1*.  Use for precast members.  Fill in correct route.

Precast concrete members shall not be cast within the right of way of Route ______.

2*.  Use for precast or steel bridge girders.  Edit for the type of girders and location.

Erection of    girders     over     Route _____     _________ Street shall be undertaken one span at a time.  During girder erection, public traffic in the lanes over which girders are being placed shall be detoured or stopped as specified in this section, "Maintaining Traffic."

3.  Use if falsework is needed for the bridge construction.

Erection and removal of falsework at locations where falsework openings are required shall be undertaken one location at a time.  During falsework erection and removal, public traffic in the lanes over which falsework is being erected or removed shall be detoured or stopped as specified in this section, "Maintaining Traffic."  Falsework erection shall include adjustments or removal of components that contribute to the horizontal stability of the falsework system.  Falsework removal shall include lowering falsework, blowing sand from sand jacks, turning screws on screw jacks, and removing wedges.

4*.  Edit for the type of operation.

The Contractor shall have necessary materials and equipment on the site to erect or remove the girders       falsework     in any one span      or over any one opening      before detouring     or stopping public traffic.

 XE "12-230_E_B05-01-06" 
Page 1 of 1
USE WITH 2006 STANDARDS.

Use only in bridge cleaning and painting projects when a "Traffic Control System" is not required.

Do not use SSP 12‑000 and this SSP on the same project.

10‑1.__  CONSTRUCTION AREA SIGNS

Construction area signs shall be furnished, installed, maintained, and removed when no longer required in conformance with the provisions in Section 12, "Construction Area Traffic Control Devices," of the Standard Specifications and these special provisions.

2.  If the approach speed is greater than 50 MPH, change the size of the sign to 48" x 48".

A 30" x 30" C23 (Road Work Ahead) sign shall be furnished and placed at locations where traffic approaches a bridge that has work underway.  The signs shall be portable signs conforming to the provisions in Section 12‑3.06, "Construction Area Signs," and Section 12‑3.06B, "Portable Signs," of the Standard Specifications, except that the sign panel base material shall not be plywood.  An orange or fluorescent red-orange flag not less than 16 inches square shall be attached to each sign.  The exact location of the signs will be determined by the Engineer.  The signs shall not be used until they are needed, shall be maintained in place when cleaning and painting operations are being performed, and shall be removed at the end of each day's work.

3

Separate individual signs, each approximately 4 feet square with the words "CLEANING AND PAINTING OPERATIONS" in black letters approximately 4 inches high and the Contractor's name, address and telephone number, on an orange background, shall be furnished and placed.  The signs shall be in place at times when cleaning and painting operations are under way and shall be placed near each of the C23 (Road Work Ahead) signs.

4

Full compensation for furnishing, placing, maintaining, and removing the construction area signs shall be considered as included in the prices paid for the various contract items of work and no separate payment will be made therefor.
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USE WITH 2006 STANDARDS.

Use in bridge painting and cleaning projects when a traffic control system is required.

In addition to the signs shown on the plans, the following described signs shall be furnished and placed:

1A*.  If the approach speed is greater than 50 MPH, change the size of the sign to 48" x 48".

A.
A portable 30" x 30" C23 (Road Work Ahead) sign shall be furnished and placed at locations where traffic approaches a bridge that has work underway.  The signs shall conform to the provisions in Section 12‑3.06, "Construction Area Signs," of the Standard Specifications.  An orange, fluorescent orange, or red flag, not less than 16 inches square, shall be attached to each sign.  The exact location of the signs will be determined by the Engineer.  The signs shall be maintained in place when cleaning and painting operations are being performed and shall be removed at the end of each day's work.

B.
Separate individual signs, each approximately 4 feet square with the words "CLEANING AND PAINTING OPERATIONS" in black letters approximately 4 inches high and the Contractor's name, address, and telephone number, on an orange background, shall be furnished and placed.  The signs shall be in place when cleaning and painting operations are under way and shall be placed near each of the C23 (Road Work Ahead) signs.

2

Full compensation for furnishing, placing, maintaining, and removing the signs as specified in the preceding paragraph shall be considered as included in the prices paid for the various contract items of work and no separate payment will be made therefor.
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USE WITH 2006 STANDARDS.

Use on bridge cleaning and painting contracts.

Add SSP 12‑260 (edited) when applicable and include a "Plan" if the allowable width is not a lane.

1.  Delete if no RR right of way is involved.

Attention is directed to "Railroad Relations and Insurance" of these special provisions regarding occupancy of the railroad right of way.

2*.  Paras 2 & 5:  Use when the Contractor can occupy a portion of the bridge.

The Contractor may occupy one ___‑foot width of the bridge roadway, adjacent to the curb, during the time cleaning and painting is being performed.  Occupancy of the roadway shall be limited to one side of the bridge at a time.

Para 3 or Para 4 to be added to Para 2.

3*.  Use Para 3 if occupation of a traffic lane is not permitted

The Contractor shall install a traffic control system in conformance with the provisions in "Traffic Control System" of these special provisions before occupying the portion of the bridge roadway.

4*.  Use Para 4 [and delete Para 6] if occupation of a traffic lane is permitted.

The Contractor shall close the lane in conformance with the provisions in "Traffic Control System" of these special provisions before occupying the portion of the bridge roadway.

5

At the close of each day's work when operations are not in progress, obstructions shall be removed and the roadway left clear and unobstructed for the free passage of public traffic.  Loose blasting material shall be removed from the traveled way before the area is opened to public traffic.

6

The Contractor shall not occupy any portion of the traveled way on the bridge.

7

Supply lines may be laid along the top of curbs adjacent to railing posts, provided the supply lines do not interfere with public traffic.  These lines shall be removed when work is not in progress.
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USE WITH 2006 STANDARDS.

Use for projects when work is to be performed in existing box girder cells or other confined areas.

Attention is directed to Section 7‑1.06, "Safety and Health Provisions," of the Standard Specifications.  Work practices and worker health and safety shall conform to the California Division of Occupational Safety and Health Construction Safety Orders Title 8, of the California Code of Regulations including Section 5158, "Other Confined Space Operations."
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USE WITH 2006 STANDARDS.

1.  Use for widening or retrofit work where new concrete will be placed against existing footing concrete.  

Existing footing concrete that is below ground and outside of the footing limits shown on the contract plans or original contract plans shall be removed as directed by the Engineer and will be paid in conformance with Section 4‑l.03D, "Extra Work," of the Standard Specifications.

2.  Use for additional exploratory work to be done on repair or retrofit projects where damage to the existing structure may be more extensive than anticipated, i.e. hinge restrainers, replacing bearings, cracks in girders, etc.

Additional exploratory work of bridge members for unforeseen damage shall be done when directed by the Engineer and will be paid in conformance with Section 4‑1.03D, "Extra Work," of the Standard Specifications.

3.  Use for restrainer replacements; edit to suit job.

When removing and replacing restrainers, not more than 50 percent of the existing restrainers shall be removed at any time nor at any joint and the replacement of an equal proportion of new restrainers shall complete in place before starting on the next 50 percent. All removal and replacement shall be done symmetrically about the centerline of the existing bridge.
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USE WITH 2006 STANDARDS.

Use when work on an existing structure will disturb the existing paint.  Use with SSP 15‑010.

District to furnish specifications for dealing with contaminated or hazardous soil.

Paras 1 thru 15, use for existing steel bridges or bridges containing painted materials.

1*.  List Bridge Nos. and insert name of hazardous material.

EXISTING PAINT SYSTEMS

The existing paint systems on Bridge Number _______ consist of _________________.  Any work that disturbs the existing paint system will expose workers to health hazards and will (1) produce debris containing heavy metal in amounts that exceed the thresholds established in Titles 8 and 22 of the California Code of Regulations or (2) produce toxic fumes when heated.  All debris produced when the existing paint system is disturbed shall be contained.

2

Debris Containment and Collection Program

Prior to starting work, the Contractor shall submit a debris containment and collection program to the Engineer in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, for debris produced when the existing paint system is disturbed.  The program shall identify materials, equipment, and methods to be used when the existing paint system is disturbed and shall include working drawings of containment systems, loads applied to the bridge by containment structures, and provisions for ventilation and air movement for visibility and worker safety.

3

If the measures being taken by the Contractor are inadequate to provide for the containment and collection of debris produced when the existing paint system is disturbed, the Engineer will direct the Contractor to revise the operations and the debris containment and collection program.  The directions will be in writing and will specify the items of work for which the Contractor's debris containment and collection program is inadequate.  No further work shall be performed on the items until the debris containment and collection program is adequate and, if required, a revised program has been approved for the containment and collection of debris produced when the existing paint system is disturbed.

4

The Engineer will notify the Contractor of the approval or rejection of the submitted or revised debris containment and collection program within 2 weeks of submittal of the Contractor's program or revised program.

5

The State will not be liable to the Contractor for failure to approve all or any portion of an originally submitted or revised debris containment and collection program, nor for delays to the work due to the Contractor's failure to submit an acceptable program.

6

Full compensation for the debris containment and collection program shall be considered as included in the contract price paid for the item of work causing the existing paint system to be disturbed, and no additional compensation will be allowed therefor.

7

Safety and Health Provisions

Attention is directed to Section 7‑1.06, "Safety and Health Provisions," of the Standard Specifications.  Work practices and worker health and safety shall conform to the California Code of Regulations, Title 8, Construction Safety Orders, including Section 1532.1, "Lead."

8

The Contractor shall furnish the Engineer a written Code of Safe Practices and shall implement an Injury and Illness Prevention Program and a Hazard Communication Program in conformance with the requirements of Construction Safety Orders, Sections 1509 and 1510.

9

Prior to starting work that disturbs the existing paint system, and when revisions to the program are required by Section 1532.1, "Lead," the Contractor shall submit the compliance programs required in subsection (e)(2), "Compliance Program," of Section 1532.1, "Lead," of the Construction Safety Orders to the Engineer in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  The compliance programs shall include the data specified in subsections (e)(2)(B) and (e)(2)(C) of Section 1532.1, "Lead."  Approval of the compliance programs by the Engineer will not be required.  The compliance programs shall be reviewed and signed by a Certified Industrial Hygienist (CIH) who is certified in comprehensive practice by the American Board of Industrial Hygiene (ABIH).  Copies of all air monitoring or jobsite inspection reports made by or under the direction of the CIH in conformance with Section 1532.1, "Lead," shall be furnished to the Engineer within 10 days after the date of monitoring or inspection.

10

Full compensation for furnishing the Engineer with the submittals and for implementing the programs required by this safety and health section shall be considered as included in the contract price paid for the item of work causing the existing paint system to be disturbed, and no additional compensation will be allowed therefor.

11

Debris Handling

Debris produced when the existing paint system is disturbed shall not be temporarily stored on the ground.  Debris accumulated inside the containment system shall be removed before the end of each work shift.  Debris shall be stored in approved, leakproof containers and shall be handled in such a manner that no spillage will occur.

12

Disposal of debris produced when the existing paint system is disturbed shall be performed in conformance with all applicable Federal, State, and local hazardous waste laws.  Laws that govern this work include:

A.
Health and Safety Code, Division 20, Chapter 6.5 (California Hazardous Waste Control Act).

B.
Title 22; California Code of Regulations, Division 4.5, (Environmental Health Standards for the Management of Hazardous Waste).

C.
Title 8, California Code of Regulations.

13

Except as otherwise provided herein, debris produced when the existing paint system is disturbed shall be disposed of by the Contractor at an approved Class 1 disposal facility in conformance with the requirements of the disposal facility operator.  The debris shall be hauled by a transporter currently registered with the California Department of Toxic Substances Control using correct manifesting procedures and vehicles displaying current certification of compliance.  The Contractor shall make all arrangements with the operator of the disposal facility and perform any testing of the debris required by the operator.

14

At the option of the Contractor, the debris produced when the existing paint system is disturbed may be disposed of by the Contractor at a facility equipped to recycle the debris, subject to the following requirements:

A.
Copper slag abrasive blended by the supplier with a calcium silicate compound shall be used for blast cleaning.

B.
The debris produced when the existing paint system is disturbed shall be tested by the Contractor to confirm that the solubility of the heavy metals is below regulatory limits and that the debris may be transported to the recycling facility as a nonhazardous waste.

C.
The Contractor shall make all arrangements with the operator of the recycling facility and perform any testing of the debris produced when the existing paint system is disturbed that is required by the operator.

15

Full compensation for debris handling and disposal shall be considered as included in the contract price paid for the item of work causing the existing paint system to be disturbed, and no additional compensation will be allowed therefor.

Paras 16 thru 46, use when disturbing the existing paint, except when an entire bridge is to be removed or when drilling holes or removing rivets and the extent of said work meets the following criteria:

1) The total surface area of all holes to be drilled in one area is 50 square inches or less.  If holes will be drilled in more than one area, said areas must be at least 10 feet apart from each other.

2) Fifty rivets or less are removed in one area.  If rivets are removed in more than one area, said areas must be at least 10 feet apart from each other.

16

Work Area Monitoring

The Contractor shall perform work area monitoring of the ambient air and soil in and around the work area at the bridge site to verify the effectiveness of the containment system.  The work area monitoring shall consist of collecting, analyzing, and reporting air and soil test results and recommending the required corrective action when specified exposure levels are exceeded.  The work area monitoring shall be carried out under the direction of a CIH.  The samples shall be collected at locations designated by the Engineer.

17

Air samples shall be collected and analyzed in conformance with National Institute for Occupational Safety and Health (NIOSH) methods.  Air samples for lead detection shall be collected and analyzed in conformance with NIOSH Method 7082, with a limit of detection of at least 0.5 µg/m3.  Air samples for detection of other metals shall be collected and analyzed in conformance with NIOSH Method 7300, with a limit of detection of at least one percent of the appropriate Permissible Exposure Limits (PELs) specified by the California/Occupational Safety and Health Administration (Cal/OSHA).  Alternative methods of sample collection and analysis, with equivalent limits of detection, may be used at the option of the Contractor.

18

The airborne metals exposure, outside either the containment system or work areas, shall not exceed the lower of either: (1) 10 percent of the Action Level specified for lead by Section 1532.1, "Lead," of the Construction Safety Orders; or (2) 10 percent of the appropriate PELs specified for other metals by Cal/OSHA.

19

The air samples shall be collected at least once per week during progress of work that disturbs the existing paint system.  All air samples shall be analyzed within 48 hours at a facility accredited by the Environmental Lead Laboratory Accreditation Program of the American Industrial Hygiene Association (AIHA).  When corrective action is recommended by the CIH, additional samples may be required by the Engineer to be taken, at the Contractor's expense.

20*.  Specify 4 to 20 soil samples per bridge.  Insert lead, chromium, or zinc depending on paint system in Para 1.

____ soil samples shall be collected prior to the start of work, and ____ soil samples shall be collected within 36 hours following completion of cleaning operations of existing steel.  Where the cleaning operations extend over large areas of soil or many separate areas of soil at each bridge site, the samples shall be collected at various times during the contract when determined by the Engineer.  A soil sample shall consist of 5 plugs, each 3/4 inch in diameter and 1/2 inch deep, taken at each corner and center of a 1.2 square yard area.  Soil samples shall be analyzed for total ____ in conformance with Method 3050B in "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW‑846 published by the United States Environmental Protection Agency.

21

There shall be no increase in the concentrations of heavy metal in the soil in the area affected when the existing paint system is disturbed.  When soil sampling, after completion of work that disturbs the existing paint system, shows an increase in the concentrations of heavy metal, the area affected shall be cleaned and resampled at the Contractor's expense until soil sampling and testing shows concentrations of heavy metal less than or equal to the concentrations collected prior to the start of work.

22

In areas where there is no exposed soil, there shall be no visible increase in the concentrations of heavy metal on the area affected when the existing paint system is disturbed.  Any visible increase in the concentrations of heavy metal, after completion of work that disturbs the existing paint system, shall be removed at the Contractor's expense.

23

Air and soil sample laboratory analysis results, including results of additional samples taken after corrective action as recommended by the CIH, shall be submitted to the Engineer.  The results shall be submitted both verbally within 48 hours after sampling and in writing with a copy to the Contractor, within 5 days after sampling.  Sample analysis reports shall be prepared by the CIH as follows:

A.
For both air and soil sample laboratory analysis results, the date and location of sample collection, sample number, contract number, bridge number, full name of the structure as shown on the contract plans, and District-County-Route-Post mile will be required.

B.
For air sample laboratory analysis results, the following will be required:

1.
List of emission control measures in place when air samples were taken.

2.
Air sample results shall be compared to the appropriate PELs.

3.
Chain of custody forms.

4.
Corrective action recommended by the CIH to ensure airborne metals exposure, outside either the containment system or work areas, is within specified limits.

C.
For soil sample laboratory analysis results, the concentrations of heavy metal expressed as parts per million will be required.

24

Work area monitoring will be paid for on the basis of a lump sum price.

25

The contract lump sum price paid for work area monitoring shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in collecting and analyzing samples of ambient air and soil for heavy metals, complete in place, including reporting the test results, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

26

Containment System

At the option of the Contractor, the containment system shall consist of either: (1) a ventilated containment structure; (2) vacuum shrouded surface preparation equipment and drapes, tarps, or other materials; or (3) an equivalent containment system.  The containment system shall contain all water, resulting debris, and visible dust produced when the existing paint system is disturbed.

27.  Use when requested by Division of Structure Construction (DSC), Division of Structure Maintenance & Investigation (DSM&I), or the District/Region.

For bridges over water, the containment system shall include a skimming boom consisting of a float with a skirt to collect floating debris.

28*.  Modify clearances to agree with approved available dimensions.

The containment system shall provide the clearances specified under "Maintaining Traffic" of these special provisions,      except that when no clearances are specified       a vertical clearance of 15 feet and a horizontal clearance of 32 feet shall be provided for the passage of public traffic.

29

Falsework or supports for the ventilated containment structure shall not extend below the vertical clearance level nor to the ground line at locations within the roadbed.

30.  Use when RR is involved.

The containment system shall provide the minimum clearances as required under "Relations with Railroad Company" of these special provisions for the passage of railroad traffic.

31

The ventilated containment structure shall conform to the provisions for falsework in Section 51‑1.06, "Falsework," of the Standard Specifications.

32

The minimum total design load of the ventilated containment structure shall consist of the sum of the dead and live vertical loads.  Dead load shall consist of the actual load of the ventilated containment structure.  Live loads shall consist of a uniform load of not less than 45 psf, which includes 20 psf of sand load, applied over the area supported, and in addition, a moving 1,000‑pound concentrated load shall be applied to produce maximum stress in the main supporting elements.  Assumed horizontal loads need not be included in the design of the ventilated containment structure.

33

The ventilated containment structure shall be supported with either rigid or flexible supports.  The rigid or flexible containment materials on the containment structure shall retain airborne particles but may allow airflow through the containment materials.  Flexible materials shall be supported and fastened to prevent escape of abrasive and blast materials due to whipping from traffic or wind and to maintain clearances.

34

All mating joints between the ventilated containment structure and the bridge shall be sealed.  Sealing may be by overlapping of seams when using flexible materials or by using tape, caulking, or other sealing measures.

35

Multiple flap overlapping door tarps shall be used at entry ways to the ventilated containment structure to prevent dust or debris from escaping.

36

Baffles, louvers, flapper seals, or ducts shall be used at make-up air entry points to the ventilated containment structure to prevent escape of abrasives and resulting surface preparation debris.

37

The ventilated containment structure shall be properly maintained while work is in progress and shall not be changed from the approved working drawings without prior approval of the Engineer.

38

The ventilation system in the ventilated containment structure shall be of the forced input airflow type with fans or blowers.

39

Negative air pressure shall be employed within the ventilated containment structure and will be verified by visual methods by observing the concave nature of the containment materials while taking into account wind effects or by using smoke or other visible means to observe airflow.  The input airflow shall be properly balanced with the exhaust capacity throughout the range of operations.

40

The exhaust airflow of the ventilation system in the ventilated containment structure shall be forced into dust collectors (wet or dry) or bag houses.

41

Full compensation for the containment system shall be considered as included in the contract price paid for the item of work causing the existing paint system to be disturbed, and no additional compensation will be allowed therefor.

42

Protective Work Clothing and Hygiene Facilities

Wherever there is exposure or possible exposure to heavy metals or silica dust at the bridge site, the Contractor shall, for State personnel: (1) furnish, clean, and replace protective work clothing and (2) provide access to hygiene facilities.  The furnishing, cleaning, and replacement of protective work clothing and providing access to hygiene facilities shall conform to the provisions of subsections (g), "Protective work clothing and equipment," and (i), "Hygiene facilities and practices," of Section 1532.1, "Lead," of the Construction Safety Orders, and will be required for no more than 3 people.

43

The protective work clothing and access to hygiene facilities shall be provided during exposure or possible exposure to heavy metals or silica dust at the bridge site and during the application of the undercoats of paint.

44

Protective work clothing and hygiene facilities shall be inspected and approved by the Engineer before being used by State personnel.

45

The protective work clothing shall remain the property of the Contractor at the completion of the contract.

46

Full compensation for protective work clothing and access to hygiene facilities for State personnel shall be considered as included in the contract price paid for the item of work causing the existing paint system to be disturbed, and no additional compensation will be allowed therefor.

 XE "15-150_E_B07-01-08" 
Page 1 of 2
USE WITH 2006 STANDARDS.

Use for abandoning PUC in place.  Use the contract item Abandon Pedestrian Undercrossing.

ABANDON PEDESTRIAN UNDERCROSSING

Existing pedestrian undercrossings shall be abandoned at the locations shown on the plans.  Abandoning pedestrian undercrossing includes disconnecting the utilities, filling the interior, and modifying the openings.

2

Utilities connected to the pedestrian undercrossing shall be disconnected at the service point, unless otherwise shown on the plans, and abandoned.  Disconnecting and abandoning utilities shall conform to the codes and regulations of the serving utilities.

3

Except as otherwise specified, fill shall consist of pneumatically placed fine aggregate with water added at the nozzle.

4.  Consult with Design when spans of PUC are more than 7 feet in length.  Coring the invert may be more appropriate than breaking the invert.

The invert slab shall be broken, the interior shall be completely filled, and the ends shall be sealed according to the details shown on the plans and the requirements in these special provisions.

5

Where removal of concrete is shown on the plans, the concrete may be disposed of within the pedestrian undercrossing or stairwells at a depth of not less than 3 feet below finished grade.  Voids and interstices in the concrete fill material shall be completely filled with aggregate.

6

Aggregate and water shall conform to the provisions in Section 90, "Portland Cement Concrete," of the Standard Specifications.  Fine aggregate shall not contain more than 6 percent moisture by weight.

7

A maximum of 30 percent pea gravel may be substituted for fine aggregate in the fill.  The size of pea gravel shall be such that 100 percent passes the 3/8 inch screen and not more than 5 percent passes the No. 30 screen.

8

The velocity of the aggregate and amount of water added at the nozzle that result in the maximum density of the aggregate in place shall be determined by the Contractor and approved by the Engineer.  The approved aggregate velocity and amount of water shall be maintained during filling operations.

9

A constant pressure of at least 45 psi shall be maintained in the placing machine where the hose length is 100 feet or less.  For hoses over 100 feet long, the pressure shall be increased 5 psi for each additional 50 foot of hose length or fraction thereof.

10

Water used at the nozzle shall be maintained at a uniform pressure, which shall be at least 15 psi more than the air pressure at the machine.

11

The Contractor may propose alternative methods for placing the fill.  Alternative methods shall be approved by the Engineer before use.  Approval of alternative methods will be determined in conformance with the provisions for approval of alternative equipment in Section 5‑1.11, "Alternative Equipment," of the Standard Specifications.

12.  Delete if included in other items.  Edit to suit job.

The ends of the undercrossing shall be securely closed by a tight fitting plug or wall of reinforced concrete not less than 6 inches thick, or by a tight fitting reinforced concrete block wall not less than 8 inches thick with cement mortar joints as shown on the plans.  The concrete plug shall be constructed in conformance with the provisions for minor structures in Section 51, "Concrete Structures," of the Standard Specifications.  The concrete shall conform to the provisions in Section 90‑10, "Minor Concrete," of the Standard Specifications.  Concrete block shall be commercially available 8" x 8" x 16" nominal size block.  Mortar for joints and grout for filling cells shall be commercially available prepackaged materials expressly made for mortaring joints and grouting cells of concrete block or brick walls.  The mortar shall not contain more than 0.05‑percent soluble chlorides in conformance with the requirements in California Test 422 or 0.25‑percent soluble sulfates, as SO4, in conformance with the requirements in California Test 417.

Paras 13 and 14.  Edit to suit job.

13

Abandon pedestrian undercrossing will be paid for at a contract lump sum price.

14*

The contract lump sum price paid for abandon pedestrian undercrossing shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for disconnecting and abandoning utility services, drilling or shattering the bottom slab, removing portions of existing structures,        constructing concrete plugs or walls,        furnishing and placing fill, and doing all the work involved in abandoning the pedestrian undercrossing, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Use with SSPs 15‑010, 15‑020, and 15‑805.

Use for all bridge removal work.

BRIDGE REMOVAL

Removing bridges or portions of bridges shall conform to the provisions in Section 15‑4, "Bridge Removal," of the Standard Specifications and these special provisions.

2*.  Add description of bridges or portions of bridges to be removed.  If more than one bridge is to be removed, identify bridges by locations.  Include removal of retaining walls, slope paving, etc. that are not covered by the Standard Specifications.  For steel bridges, add a statement identifying the paint system on the existing bridge.

______________________

3.  Use when there is no embankment on the project suitable for burying removed concrete.  Edit to suit project.

Removed materials that are not to be salvaged or used in the reconstruction shall become the property of the Contractor and shall be disposed of in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.
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USE WITH 2006 STANDARDS.

Use with SSP 15-800.

Paras 1 and 2, use for all bridge removal.

The Contractor shall submit a complete bridge removal plan to the Engineer for each bridge listed above, detailing procedures, sequences, and all features required to perform the removal in a safe and controlled manner.

2*.  Edit as required for the type of structure and work involved, except not to be used over waterways where permit requirements govern.

The bridge removal plan shall include, but not be limited to, the following:

A.
The removal sequence, including staging of removal operations.

B.
Equipment locations on the structure during removal operations.

C.
Temporary support shoring or temporary bracing.

D.
Locations where work is to be performed over traffic, utilities, or railroad property.

E.
Details, locations, and types of protective covers to be used.

F.
Measures to assure that people, property, utilities, and improvements will not be endangered.

G.
Details and measures for preventing material, equipment, and debris from falling onto public traffic, or railroad property.

Paras 3 thru 5, use for superstructure removal work on bridges, or when projects involve only railing or small portion removal for widening over traffic where protective covers are required.  Include SSP 51-350 in the project.

3*.  Delete the last sentence if projects involve only railing removal or small portion removal for widening over traffic.

When protective covers are required for removal of portions of a bridge or when superstructure removal work on bridges is involved, the Contractor shall submit working drawings with design calculations to the Engineer for the proposed bridge removal plan, and the bridge removal plan shall be prepared and signed by an engineer who is registered as a Civil Engineer in the State of California.  The design calculations shall be adequate to demonstrate the stability of the structure during all stages of the removal operations.  Calculations shall be provided for each stage of bridge removal and shall include dead and live load values assumed in the design of protective covers.  At a minimum, a stage will be considered to be removal of the deck, the soffit, or the girders, in any span; or walls, bent caps, or columns at support locations.

4

Temporary support shoring, temporary bracing, and protective covers, as required, shall be designed and constructed in conformance with the provisions in Section 51-1.06, "Falsework," of the Standard Specifications and these special provisions.

5.  The percentage of dead load to be used for lateral load may be increased by Structure Design.  Check with the designer.

The assumed horizontal load to be resisted by the temporary support shoring and temporary bracing, for removal operations only, shall be the sum of the actual horizontal loads due to equipment, construction sequence, or other causes and an allowance for wind, but in no case shall the assumed horizontal load to be resisted in any direction be less than 5 percent of the total dead load of the structure to be removed.

6*.  Delete "unless otherwise specified in the following table," if 3 weeks review time is adequate.

The bridge removal plan shall conform to the provisions in Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications.  The number of sets of drawings, design calculations, and unless otherwise specified in the following table, the time for reviewing bridge removal plans shall be the same as specified for falsework working drawings in Section 51-1.06A, "Falsework Design and Drawings," of the Standard Specifications.

7*.  Use when 3 weeks review time is not enough.  Review time should be 4 to 5 weeks when complicated [i.e., very high, large traffic openings or heavy skews] bridge removal plan is expected.  When bridge removal is over a RR, provide at least 6 weeks of time for RR review.  (Check the RR agreement; it may require more than 6 weeks for review.)

The time to be provided for the Engineer's review of the bridge removal plans for removing specific structures, or portions thereof, shall be as follows:

	Structure or Portion of Structure
	Review Time - Weeks

	
	

	
	

	
	

	
	


Paras 8 and 9, use when railroad property is involved.

8

For bridge removal over railroad property, approval by the Engineer of the bridge removal plans will be contingent upon the drawings being satisfactory to the railroad company involved.

9

Temporary support shoring, temporary bracing, and protective covers over railroad property shall conform to the latest guidelines of the railroad company involved and shall provide the minimum clearances required under "Relations with Railroad Company" of these special provisions for the passage of railroad traffic.

10.  Use when traffic will be detoured away from the removal area during specified hours, but at all other hours traffic will be routed under the spans to be removed.

The following additional requirements apply to the removal of bridges or portions of bridges that are over or adjacent to roadways that may be closed to public traffic for only brief periods of time:

10A*.  Edit as required.

A.
The closure of roadways to public traffic shall conform to the provisions in      "Order of Work"   and      "Maintaining Traffic"       of these special provisions.

B.
Prior to closing a roadway to traffic to accommodate bridge removal operations, the Contractor shall have all necessary workers, materials, and equipment at the site as needed to proceed with the removal work in an expeditious manner.  While the roadway is closed to public traffic, work shall be pursued promptly and without interruption until the roadway is reopened to public traffic.

C.
Bridge removal operations shall be performed during periods of time that the roadway is closed to public traffic except as specified herein for preliminary work.

D.
Preliminary work shall be limited to operations that will not reduce the structural strength or stability of the bridge, or any element thereof, to a level that in the judgment of the Engineer would constitute a hazard to the public.  This preliminary work shall also be limited to operations that cannot cause debris or any other material to fall onto the roadway.  Protective covers may be used to perform preliminary work such as chipping or cutting the superstructure into segments, provided the covers are of sufficient strength to support all loads and are sufficiently tight to prevent dust and fine material from sifting down onto the traveled way.  Protective covers shall extend at least 4 feet beyond the limit of the work underway.  Bottom slabs of box girders may be considered to be protective covers for preliminary work performed on the top slab inside the limits of the exterior girders.

E.
Temporary support shoring and temporary bracing shall be used in conjunction with preliminary work when necessary to ensure the stability of the bridge.

10F*.  Edit clearances to suit.

F.
Temporary support shoring, temporary bracing, and protective covers shall not encroach closer than      8 feet     horizontally from the edge or      15 feet      vertically above any traffic lane or shoulder that is open to public traffic.

G.
During periods when the roadway is closed to public traffic, debris from bridge removal operations may be allowed to fall directly onto the lower roadway provided adequate protection is furnished for all highway facilities.  The minimum protection for paved areas shall be a 2-foot-thick earthen pad or a 1-inch-thick steel plate placed over the area where debris can fall.  Prior to reopening the roadway to public traffic, all debris, protective pads, and devices shall be removed and the roadway swept clean with wet power sweepers or equivalent methods.

10H*.  Use when project involves superstructure removal.

H.
The removal operations shall be conducted in such a manner that the portion of the structure not yet removed remains in a stable condition at all times.  For girder bridges, each girder shall be completely removed within a span before the removal of the adjacent girder is begun.  For slab type bridges, removal operations within a span shall be performed along a front that roughly parallels the primary reinforcing steel.

11*.  Use when traffic will pass under structures during removal.  Edit as required for the type of facility involved.  Delete "or railroad property" if no railroad involved.

The following additional requirements apply to the removal of bridges or portions of bridges whenever the removal work is to be performed over public traffic or railroad property:

A.
A protective cover shall be constructed before beginning bridge removal work.  The protective cover shall be supported by shoring, falsework, or members of the existing structure.  The Contractor shall be responsible for designing and constructing safe and adequate protective covers, shoring, and falsework with sufficient strength and rigidity to support the entire load to be imposed.

11B*.  Edit as required.

B.
The construction and removal of the protective cover, and the installation and removal of temporary railings shall conform to the provisions in      "Order of Work,"     "Maintaining Traffic,"          "Temporary Railings"      of these special provisions.

C.
Bridge removal methods shall be described in the working drawings and shall be supported by calculations with sufficient details to substantiate live loads used in the protective cover design.  Dead and live load values assumed for designing the protective cover shall be shown on the working drawings.

11D*.  Delete "or railroad property" if no railroad involved.

D.
The protective cover shall prevent any materials, equipment, or debris from falling onto public traffic or railroad property.  The protective cover shall have a minimum strength equivalent to that provided by good, sound Douglas fir planking having a nominal thickness of 2 inches.  Additional layers of material shall be furnished as necessary to prevent fine materials or debris from sifting down upon the traveled way and shoulders.

E.
During the removal of bridge segments, and when portions of the bridge, such as deck slabs or box girder slabs, comply with the requirements for the protective cover, a separate protective cover need not be constructed.

11F.  Use for bridge railing removal only.

F.
At locations where only bridge railing is to be removed, the protective cover shall extend from the face of the exterior girder or at least 2 feet inside of the bridge railing to be removed, whichever is less, to at least 4 feet beyond the outside face of the bridge railing.

11G*.  Use for bridge removal involving entire girders.  Decrease 10 foot length in proportion to the magnitude of removal work.

G.
At locations where entire girders are to be removed, the protective cover shall extend at least       10 feet    beyond the outside face of the bridge railing.

11H*.  Use for projects involving both bridge removal and bridge railing removal--for example, a widening with falsework for protective cover on one side and rail replacement on the other side of the same bridge.  Decrease 10 feet length in proportion to the magnitude of removal work.

H.
The protective cover shall extend at least     10 feet     beyond the outside face of the bridge railing, except that, at locations where the bridge railing is to be removed and new girders are not constructed, the protective cover shall extend from the face of the exterior girder or at least 2 feet inside of the bridge railing to be removed, whichever is less, to at least 4 feet beyond the outside face of the bridge railing.

11I*.  Modify clearances to agree with approved available dimensions.

I.
The protective cover shall provide the openings specified under "Maintaining Traffic" of these special provisions, except that when no openings are specified for bridge removal, a vertical opening of      15 feet     and a horizontal opening of    32 feet     shall be provided for the passage of public traffic.

11J.  Use for bridge railing removal or when feasible to support protective cover from the superstructure, thus eliminating a traffic hazard.

J.
Falsework or supports for protective covers shall not extend below the vertical clearance level nor to the ground line at any location within the roadbed.

K.
The construction of the protective cover as specified herein shall not relieve the Contractor of responsibilities specified in Section 7-1.12, "Indemnification and Insurance," of the Standard Specifications.

L.
Before removal of the protective cover, the Contractor shall clean the protective cover of all debris and fine material.

12.  Use when Para 3 is used.

For bridge removal work that requires the Contractor's registered engineer to prepare and sign the bridge removal plan, the Contractor's registered engineer shall be present at all times when bridge removal operations are in progress.  The Contractor's registered engineer shall inspect the bridge removal operation and report in writing on a daily basis the progress of the operation and the status of the remaining structure.  A copy of the daily report shall be available at the site of the work at all times.  Should an unplanned event occur or the bridge operation deviate from the approved bridge removal plan, the Contractor's registered engineer shall submit immediately to the Engineer for approval the procedure of operation proposed to correct or remedy the occurrence.
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RECONSTRUCT METAL BRIDGE RAILING

Metal bridge railing of the type shown on the plans shall be removed, refabricated, and installed in conformance with the details shown on the plans and these special provisions.

2

Two sets of shop drawings showing details of the refabrication of removed material and the fabrication of new material, including a list of new material, giving the type of metal proposed for use and the specifications therefor, shall be furnished by the Contractor to the Engineer for use in administering the contract in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.

3.  Add specifications when not covered in Section 83 of Standard Specifications.

Refabrication of removed material, furnishing and fabrication of new material, and installation of the railing shall conform to the provisions corresponding to the type of railing to be reconstructed in Section 83‑1, "Railings," of the Standard Specifications.

4

Aluminum welding shall be performed by the inert gas shielded arc welding process.  All exposed aluminum welds shall be finished to a neat surface.

5

Abraded and damaged galvanized surfaces on the removed material shall be repaired in conformance with the provisions in Section 75‑1.05, "Galvanizing," of the Standard Specifications.

6

Reconstruct metal railing (bridge) will be measured by the linear foot from end to end or between the points of connection to the existing metal railing, along the face of the reconstructed railing, with no deductions allowed for gaps in the railing for lighting and sign supports.
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Use for access openings to be made through deck.

Include requirements of SSP 15‑860 if soffit openings are allowed as an option.

ACCESS OPENING, DECK

Access openings in bridge decks shall consist of removing portions of existing bridge decks at the locations and to the dimensions shown on the plans.

2.  Plans must show saw cut depths.

Saw cuts to the depths shown on the plans shall be made around the perimeter of deck areas to be removed.

3

Prior to removal of concrete, saw cuts shall be made.  The Contractor shall have all workers, materials and equipment on the site necessary to complete the removal of concrete or shall temporarily close the access opening.

4

Bar reinforcing steel shall be removed as shown on the plans.

5.  Edit the second sentence for openings adjacent to bent caps or abutments.

Within a cell where work is to be performed, existing formwork and miscellaneous concrete that will interfere with the work shall be removed.  In addition, when the work is to be done in a cell that adjoins a hinge, all existing forms and sharp projections in the cell between the hinge and 5 feet past the access opening shall be removed.

6

All materials removed shall become the property of the Contractor and shall be disposed of outside the highway right of way in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

7

Unless specified as an option, using soffit access openings in lieu of deck access openings will not be allowed.

8

Access openings through decks will be measured and paid for by the unit as access opening, deck.  Openings to be paid for will be determined from actual count of the completed units in place.

9

The contract unit price paid for access opening, deck shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in making the deck opening, complete in place, including removing forms and miscellaneous concrete, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for access openings to be made through box girder soffits.

Include requirements of SSP 15‑850 if deck openings are allowed as an option.

ACCESS OPENING, SOFFIT

Access openings in bridge soffits shall consist of removing portions of existing box girder bridge soffits at the locations and to the dimensions shown on the plans.

2

A 3/4 inch deep saw cut shall be made around the perimeter of the soffit areas to be removed.

3

Bar reinforcing steel shall be removed as shown on the plans.  The ends of the remaining bars shall be coated with 2 applications of a zinc-rich primer in the same manner specified for exposed ends of prestressing steel in Section 50‑1.05, "Prestressing Steel," of the Standard Specifications.

4.  Edit second sentence for openings adjacent to bent caps or abutments.

Within a cell where work is to be performed, existing formwork and miscellaneous concrete that will interfere with the work shall be removed.  In addition, when the work is to be done in a cell that adjoins a hinge, all existing forms and sharp projections in the cell between the hinge and 5 feet past the access opening shall be removed.

5

All material removed shall be disposed of in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

6

When no longer required, soffit access openings shall be closed as shown on the plans.  All materials, including galvanized sheet metal covers, steel hardware, hinges, and corrosion resistant concrete expansion anchorage devices, shall be commercial quality.

7

Thread locking system shall conform to the provisions in Section 75, "Miscellaneous Metal," of the Standard Specifications.

8

Unless specified as an option, using deck access openings in lieu of soffit access openings will not be allowed.

9

Access openings through soffits will be measured and paid for by the unit as access opening, soffit.  Openings to be paid for will be determined from actual count of the completed units in place.

10

The contract unit price paid for access opening, soffit shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the soffit access opening, complete in place, including closing the soffit access opening and removing forms and miscellaneous concrete, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for removing and replacing soffit concrete adjacent to new soffit access openings.

SOFFIT OPENING EXTENSION

Soffit opening extension shall consist of removing and replacing portions of box girder bridge soffit concrete adjacent to soffit openings at the locations and to the dimensions shown on the plans and in conformance with the provisions in these special provisions.

2

A 3/4‑inch deep saw cut shall be made around the perimeter of soffit areas to be removed.

3

Existing forms and miscellaneous concrete that interfere with the work to be done, within the cell, shall be removed and disposed of as specified in "Access Opening, Soffit" of these special provisions.

4

All material removed shall become the property of the Contractor and shall be disposed of away from the site in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

5

The limit of soffit concrete removal shown on the plans is the maximum allowable area of soffit concrete removal.  At the Contractor's option, the limits of soffit concrete removal may be reduced from the dimensions shown on the plans as approved by the Engineer.

6

When no longer required, soffit opening extensions shall be reconstructed with reinforced concrete.

7

Reinforcement shall conform to the provisions in Section 52, "Reinforcement," of the Standard Specifications.

8

Concrete for reconstructing soffit opening extensions shall conform to the provisions in Section 51, "Concrete Structures," of the Standard Specifications.

9

At the Contractor's option, concrete for reconstructing soffit opening extensions may be a high-strength material consisting of either magnesium phosphate concrete, modified high alumina based concrete, or portland cement based concrete conforming to the following requirements:

A.
Concrete for soffit access closure shall be a high-strength material consisting of either magnesium phosphate concrete, modified high alumina based concrete, or portland cement based concrete.  Magnesium phosphate concrete shall conform to the provisions for magnesium phosphate concrete in Section 83‑2.02D(1), "General," of the Standard Specifications and these special provisions.  Modified high alumina based concrete and portland cement based concrete shall be water activated and shall conform to the provisions for single component (water activated) magnesium phosphate concrete in Section 83‑2.02D(1), "General," of the Standard Specifications and these special provisions.
B.
A clean, uniform aggregate filler may be used to extend the concrete.  The moisture content of the aggregate shall not exceed 0.5‑percent.  Grading of the aggregate shall conform to the following:

	Sieve Size
	Percentage Passing

	1/2 inch
	100

	No. 16
	0-5


C.
The amount of aggregate filler shall conform to the manufacturer's recommendation, but in no case shall the concrete strengths be less than that specified for magnesium phosphate concrete in Section 83‑2.02D(1), "General," of the Standard Specifications.

D.
Mixing of components of dual component (with a prepackaged liquid activator) magnesium phosphate concrete shall be by complete units, supplied by the manufacturer.  Portions of units shall not be used.  Water shall not be added to dual component magnesium phosphate concrete.

E.
The areas to be filled with concrete shall be flushed with water to remove all dust and air blasted to remove all water before placing concrete.

F.
Magnesium phosphate concrete shall not be mixed in containers or worked with tools containing zinc, cadmium, aluminum, or copper.  Modified high alumina based concrete shall not be mixed in containers or worked with tools containing aluminum.

G.
Retempering concrete will not be permitted.  Finishing tools that are cleaned with water shall be thoroughly dried before working the concrete.

H.
When placing concrete on slopes exceeding 5 percent, the Engineer may require the Contractor to provide a flow controlled modified material.

I.
Modified high alumina based concrete and portland cement based concrete shall be cured in conformance with the provisions in Section 90‑7.01B, "Curing Compound Method," of the Standard Specifications.  Magnesium phosphate concrete shall not be cured.

10

Extending soffit openings and reconstructing soffit opening extensions will be measured and paid for by the unit as soffit opening extension.

11

The contract unit price paid for soffit opening extension shall include full compensation for furnishing all labor, materials (including concrete and reinforcement), tools, equipment, and incidentals, and for doing all the work involved in extending soffit openings and reconstructing soffit opening extensions, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Add to SSP 54-130 to prepare decks for a methacrylate overlay.  To prepare decks for other overlays, add to 15-880.

REMOVE ASPHALT CONCRETE SURFACING is a separate item.

When slurry or chip seal contrast treatment is known to exist on the bridge deck, include SSP 15-310 and edit to match type of treatment to be removed.

DISTRICT to add specifications to remove existing traffic stripes, pavement markings, pavement markers, and for temporary pavement delineation, new traffic stripes, pavement markings, and pavement markers.

CLEAN BRIDGE DECK

This work includes abrasive blast cleaning the portland cement concrete bridge deck.

General

2.  District to insert title.

Traffic stripes, pavement markings, and pavement markers must be removed under "____" of these special provisions before cleaning the deck surface.

Construction

3

Abrasive blast clean the deck surface.  Sweep the deck surface clean.  Blow loose material from cracks using high-pressure air.

4

The deck surface must be dry when abrasive blast cleaning is performed.  Laitance, surface contaminants, and foreign material must be removed from the bridge deck surface.

5.  Use only where high volume or high-speed traffic exists.

Remove dust and residue from abrasive blast cleaning using a vacuum attachment operating concurrently with blasting equipment when abrasive blast cleaning within 10 feet of public traffic.

6

If the deck surface becomes contaminated before placing methacrylate resin, abrasive blast clean the contaminated area and sweep the deck clean
7

Dispose of removed materials under Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

Measurement and Payment

8

Clean bridge deck will be measured and paid for by the square foot of deck surface cleaned.

9

The contract price paid per square foot for clean bridge deck includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all work involved in cleaning the bridge deck, including removing contrast treatment except slurry or chip seal contrast treatment, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

10.  Use when 15-310 is NOT included in the project.

Removal of slurry or chip seal contrast treatment will be paid for as extra work as specified in Section 4-l.03D, "Extra Work," of the Standard Specifications.
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Use when removing an AC overlay on an existing bridge deck.

Add to SSP 15-880 when a PCC overlay will be placed on the deck after AC removal.

REMOVE ASPHALT CONCRETE SURFACING

1.  Plans to show type of membrane seal, if any.  Edit if no membrane seal or expansion dams.

This work includes removing existing asphalt concrete surfacing, membrane seals, and reinforced concrete expansion dams by cold milling to the existing portland cement concrete slab at bridge decks and approaches.

Construction

2

Cold milling equipment must be able to:

1.
Remove concrete a minimum depth of 1/4 inch

2.
Provide a surface relief of at most 1/4 inch

3.
Provide a 5/32-inch grade tolerance

3

Cold milling equipment must have the following features:

1.
3 or 4 riding tracks

2.
An automatic grade control system with electronic averaging having 3 sensors on each side of the equipment

3.
A conveyer system that leaves no debris on the bridge

4.
A drum that operates in an up-milling direction

5.
Bullet tooth tools with tungsten carbide steel cutting tips

6.
A maximum tool spacing of 1/4 inch

7.
A maximum operating weight of 66,000 pounds

8.
A maximum track unit weight of 6,000 pounds per foot

9.
New tooth tools at the start of the job

4

Provide personnel on each side of the milling drum to monitor cold milling activities.  Maintain constant radio communication with the operator during milling activities.

5.  Delete "at the roadway crown" if the plans do not show a crown.

Verify the depth of asphalt concrete surfacing every 50 feet at 1 location on each shoulder, the roadway crown, and in the traveled way.

6.  Use when adjacent pavement is to remain in place.

Cut the outline of the asphalt concrete surfacing to be removed with a power saw to a depth of at least 2 inches before removing the surfacing.  Asphalt surfacing must be removed without damaging the existing asphalt surfacing to remain.

7.  Use when there is a membrane seal shown on the plans.  Edit to agree with Para 1 and delete Para 8.

Remove existing asphalt concrete surfacing, membrane seal, and reinforced concrete expansion dams by cold milling to the existing portland cement concrete slab.  At most 1/2 inch of the existing concrete slab may be removed during cold milling activities.

8.  Use when there is NO membrane seal shown on the plans.  Edit to agree with Para 1 and delete Para 7.

Remove existing asphalt concrete surfacing and reinforced concrete expansion dams by cold milling.  At least 1/2 inch of asphalt concrete surfacing must remain after cold milling activities.  Remove remaining 1/2 inch of asphalt surfacing using other means.  The existing concrete slab must not be damaged during removal operations.

9

Dispose of removed materials under Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

Measurement and Payment

10

Remove asphalt concrete surfacing will be measured and paid for by the square foot.

11.  Edit to agree with Para 1.

The contract price paid per square foot for remove asphalt concrete surfacing includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in removing asphalt concrete surfacing, membrane seal, and reinforced concrete expansion dams, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use this SSP when removing MORE than 1/4 inch of PCC deck surface before placing an overlay.

Add to SSP 15-880.  Add to SSP 15-940 when unsound concrete is involved.

REMOVE ASPHALT CONCRETE SURFACING is a separate item.

REMOVE CONCRETE DECK SURFACE

This work includes removing a portion of the portland cement concrete deck surface by high-pressure water jetting or cold milling.

Construction

2

High-pressure water jet equipment must:

1.
Have rotating jets

2.
Be rated at 30,000 psi minimum

3

Water jetting residue must be removed after water jetting.

4

Cold milling equipment must be able to:

1.
Remove concrete a minimum depth of 1/4 inch

2.
Provide a surface relief of at most 1/4 inch

3.
Provide a 5/32-inch grade tolerance

5

Cold milling equipment must have the following features:

1.
3 or 4 riding tracks

2.
Automatic grade control system with electronic averaging having 3 sensors on each side of the equipment

3.
Conveyer system that leaves no debris on the bridge

4.
Drum that operates in an up-milling direction

5.
Bullet tooth tools with tungsten carbide steel cutting tips

6.
Maximum tool spacing of 1/4 inch

7.
Maximum operating weight of 66,000 pounds

8.
Maximum track unit weight of 6,000 pounds per foot

9.
New tooth tools at the start of the job

6

Provide personnel on each side of the milling drum to monitor milling activities.  Maintain constant radio communication with the operator during milling activities.

7*.  Input removal depth.

Sweep the deck surface.  Blow the deck clean with high-pressure air.  Remove _ ___ inches of deck surface.

8

Coarse aggregate remaining above the removal depth must be firmly embedded.

9

Dispose of removed materials under Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

Measurement and Payment

10

Remove concrete deck surface will be measured by the square foot of concrete deck surface removed based on plan dimensions.

11.  Delete "except removing unsound concrete," if applicable.

The contract price paid per square foot for remove concrete deck surface includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in removing concrete deck surface, except removing unsound concrete, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

 XE "15-880_E_B06-05-09" 
Page 1 of 3
USE WITH 2006 STANDARDS.

Use to prepare deck before placing a PCC overlay on existing decks OR before placing a polyester concrete or multi-layer polymer overlay on new decks (i.e., use for rigid overlays when a structural bond between the overlay and the deck is desired).

When more than 1/4 inch of the deck is to be removed for a PCC overlay.

Add to SSP 15-885(15REMC).

REMOVE ASPHALT CONCRETE SURFACING is a separate item.

PREPARE CONCRETE BRIDGE DECK SURFACE

Paras 1 thru 3:  Use for polyester concrete or multi-layer polymer overlays, OR for portland cement concrete overlays when more than 1/4 inch of deck is to be removed under other items of work.  Delete Paras 4 thru 12.

1

This work includes abrasive blast cleaning the concrete deck surface with steel shot and blowing the deck surface clean.

Materials

2

Steel shot must comply with SSPC-AB3.  Recycled steel shot must comply with SSPC-AB2.

Construction

3

Abrasive blast clean the deck surface with steel shot.  Remove all laitance, contaminents, and foreign material.  Sweep the deck surface.  Blow the deck surface clean using high-pressure air.

Paras 4 thru 12:  Use for portland cement concrete overlays when 1/4 inch or less of deck is to be removed; edit depth to suit.  Delete Paras 1 thru 3.

4

This work includes removing 1/4 inch of the concrete deck surface by high-pressure water jetting, cold milling, or steel shot blasting, abrasive blast cleaning the deck with steel shot, and blowing the deck surface clean.

Materials

5

Steel shot must comply with SSPC-AB3.  Recycled steel shot must comply with SSPC-AB2.

Construction

6

High-pressure water jet equipment must:

1.
Have rotating jets

2.
Be rated at 30,000 psi minimum

7

Water jetting residue must be removed after water jetting.

8

Cold milling equipment must be able to:

1.
Remove concrete a minimum depth of 1/4 inch

2.
Provide a surface relief of at most 1/4 inch

3.
Provide a 5/32-inch grade tolerance

9

Cold milling equipment must have the following features:

1.
3 or 4 riding tracks

2.
Automatic grade control system with electronic averaging having 3 sensors on each side of the equipment

3.
Conveyer system that leaves no debris on the bridge

4.
Drum that operates in an up-milling direction

5.
Bullet tooth tools with tungsten carbide steel cutting tips

6.
Maximum tool spacing of 1/4 inch

7.
Maximum operating weight of 66,000 pounds

8.
Maximum track unit weight of 6,000 pounds per foot

9.
New tooth tools at the start of the job

10

Provide personnel on each side of the milling drum to monitor milling activities.  Maintain constant radio communication with the operator during milling activities.

11.  Edit removal depth to suit.

Remove 1/4 inch of deck surface.  Abrasive blast clean the concrete deck surface with steel shot.  Sweep the deck surface.  Blow the deck surface clean using high-pressure air.

12

Coarse aggregate remaining above the removal limit must be firmly embedded in the remaining concrete.

13

The deck must be dry when abrasive blast cleaning is performed.  Removal of unsound concrete under "Remove Unsound Concrete" of these special provisions must be performed before abrasive blast cleaning.

14.  Delete "chip or slurry seal contrast treatments," if there is an item of work for chip or slurry seal removal.

Laitance, surface contaminants, chip or slurry seal contrast treatments, and foreign material must be removed from the concrete deck surface.

15

If the deck surface becomes contaminated before placing the overlay, abrasive blast clean the contaminated area and sweep the deck clean.

16.  Use only where high volume or high-speed traffic exists.

Residue from abrasive blasting must be removed by a vacuum attachment operating concurrently with blasting equipment when abrasive blasting within 10 feet of public traffic.

17

Dispose of removed materials under Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

Measurement and Payment

18

Prepare concrete bridge deck surface will be measured and paid for by the square foot of deck surface prepared.
19.  Use "except removal ... treatment," only when Para 20 is used.

The contract price paid per square foot for prepare concrete bridge deck surface shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in preparing the concrete bridge deck surface, except removal of slurry or chip seal contrast treatment, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

20.  Use when there is NO item of work for chip or slurry seal removal.

Removal of slurry or chip seal contrast treatment will be paid for as extra work as specified in Section 4-l.03D, "Extra Work," of the Standard Specifications.
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Use with either SSP 15-305 or 14-001 if grinding residue will contain high lead concentration yellow paint.  Contact district hazardous waste specialist for assistance.
If existing cover is less than 1-1/2 inches, a new protective polymer overlay should be placed.
Plans must show chip seal to be removed.

REMOVE CHIP SEAL

General

1

This work includes removing existing bituminous chip seals, bituminous slurry seals, and polymer chip seals from bridge decks by grinding.

Construction

2

Remove the seal from the deck by grinding under Section 42-2, "Grinding," of the Standard Specifications.  Remove at most 1/4 inch of concrete deck surface.

3

Dispose of grinding residue under Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

Measurement and Payment

4

The contract price paid per square foot for remove chip seal shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in removing the seal and disposing of residue, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for projects involving the restoration of concrete structures.

Use with SSP 15‑010.  Use with SSP 51‑830 for rapid setting concrete patches.

Add insurance clauses if RR structure involved.

1.  Edit if other areas are to be repaired.

REMOVE UNSOUND CONCRETE

This work shall consist of the removal and disposal of unsound portland cement concrete, unsound epoxy concrete patches, and all asphalt concrete patches from the decks, curbs, and railings of bridges.  Unsound concrete shall be removed as shown on the plans and to the limits designated by the Engineer.

2

Unsound concrete is generally that concrete that emits a relatively dead or hollow sound when a chain is dragged over its surface or its surface is tapped with a metal tool.  Concrete encasing corroded reinforcing steel beyond the limits identified by the sound may be considered unsound concrete.  The Engineer will determine the concrete soundness.

3

Equipment and tools shall not be used to remove unsound concrete that, in the opinion of the Engineer, cause the removal of excess quantities of sound concrete along with the unsound concrete.  Equipment shall be fitted with suitable traps, filters, drip pans, or other devices to prevent oil or other deleterious matter from being deposited on the deck.

4.  Use only for RR structures.

Operations pertaining to removal of unsound concrete shall stop while trains are passing under the bridge.

5

After the removal of unsound concrete has been completed, any existing reinforcing steel that has been exposed shall be restored to position and blocked and tied in conformance with the provisions in Section 52, "Reinforcement," of the Standard Specifications.

6

Reinforcing steel that has been damaged and rendered useless by the Contractor's operations shall be repaired or replaced by the Contractor at the Contractor's expense.

Paras 7 thru 10.  Use when remove unsound concrete is a bid item.  Strike Para 11.

7

Removing unsound concrete will be paid for at the contract price per cubic foot for remove unsound concrete.

8

When the voids created by the removal of unsound concrete are filled with rapid setting concrete patches, the pay quantities for remove unsound concrete, in cubic feet, shall be the same as the pay quantities in cubic feet determined for rapid setting concrete (patch) as specified in "Rapid Setting Concrete Patches" of these special provisions.  No deduction in pay quantities for remove unsound concrete will be made for concrete used to fill spalls that existed prior to the start of the work.

9

Pay quantities determined by the methods of measurement specified in this section will not necessarily be equal to the quantities computed from the actual dimensions of the concrete actually removed.  No allowance will be made in the event that the pay quantities do not equal the volume of concrete actually removed.

10

The contract price paid per cubic foot for remove unsound concrete shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in removing unsound concrete in conformance with the details shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

11.  Use when remove unsound concrete is paid by supplemental funds.  Strike Paras 7 through 10.

Removing unsound concrete will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.
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Use if the Standard Specifications do not cover all earthwork specifications.

10‑1.__  EARTHWORK

Earthwork shall conform to the provisions in Section 19, "Earthwork," of the Standard Specifications and these special provisions.
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Use when settlement periods are required.

Add SSPs 05‑500 and 19‑590; edit 19‑590 to suit project.

Note: For areas outside the limits specified in the Standard Specifications and Standard Plans with settlement periods which affect the bridge work, add paragraph defining these areas.

Settlement periods are required for the bridge approach embankments at the bridges listed in the following table.

2

At the bridge bents listed in the following table, excavation for the footings, drilling holes for cast-in-place piles, or driving the foundation piles at each location shall not be done until the expiration of the settlement period for the embankment at the adjacent abutment of the same structure or an adjacent structure.

3*.  For embankments requiring a settlement period but NO surcharge; put "0.0 *" in the "Surcharge Height" column.  Notify the estimator and district of revised pay limits.  If no such embankments exist, delete the asterisked note at the bottom of the table.

Surcharge embankments shall be constructed at or above the grading plane where listed in the following table:

	Bridge Name or Number
	Abutment Number
	Bent Number
	Surcharge Height 

(feet)
	Settlement Period (days)

	
	
	
	
	

	____________________
	____________
	_________
	______
	______

	____________________
	____________
	_________
	______
	______

	* At this location, the surcharge embankment shall be constructed by extending the grading plane (GP) in the "Elevation" view of the "Bridge Embankment Surcharge" detail of Standard Plan A62B horizontally to the centerline of abutment.


4

Settlement periods are required for the roadway embankments at the earth retaining structures listed in the following table.

5*

Surcharge embankments shall be constructed at or above the grading plane where listed in the following table.

	Earth Retaining Structure Number
	Surcharge Height (feet)
	Settlement Period (days)

	
	
	

	________________________
	______
	______

	________________________
	______
	______


6

The duration of the required settlement period at each location will be determined by the Engineer.  The estimated duration of the settlement periods are listed in the tables of settlement data.  The Engineer may order an increase or decrease in any settlement period.  An ordered increase or decrease in any settlement period will result in an increase or decrease in the number of contract working days if the settlement period involved is considered to be the current controlling operation in conformance with the provisions in Section 8‑1.06, "Time of Completion," of the Standard Specifications.  Adjustments of contract time due to increases or decreases in settlement periods will be made by contract change order.

7*.  Edit as required to suit project.

The removal of surplus embankment material placed as a settlement or surcharge embankment, including material removed to conform to the finished slope lines shown on the plans, will be paid for at the contract price per cubic yard for roadway excavation.
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Use for bridge pier column excavation.

Excavation for pier columns shall be performed in such a manner that the concrete for the pier columns, when placed, shall be against firm, undisturbed material on the bottom and sides of the excavation, at or outside of the neat lines of the pier columns.

2

Shoring, lagging, casings, liners or other bracing shall be furnished and placed to adequately support the excavation.

3

Rock bolts and wire mesh may remain in place.

4.  Compare with requirements of OSD & OSF.

Steel shoring, steel and timber lagging, steel casings, steel liners, and other steel bracing may remain in place, subject to the following requirements:

A.
The amount of bracing remaining in place shall not exceed the practical minimum that is necessary to safely support the sides of the excavation.

B.
Bracing shall be placed in an open type arrangement with ample clearance between adjacent braces to permit the ready flow of concrete around the bracing and provide proper clearance to the reinforcement.

C.
Steel casings, liners, and lagging shall be outside of the neat lines of the pier columns.

D.
Steel casings and liners shall be perforated by holes of 6‑inch minimum dimension, or the liners shall be placed in an open type arrangement so that not less than 50 percent of the area of the casings and liners is open permitting the ready flow of concrete through and around the openings.

4E*.  Decrease permissible area of lagging when ordered by OSF.

E.
Steel and timber lagging remaining in place shall be in an open type arrangement such that the area of the lagging does not exceed 50 percent of the area of the sides of the excavation, permitting ready flow of concrete through and around the openings.

F.
Open areas in casings, liners, and lagging shall be uniformly distributed over the sides of the excavation for the full depth of pier column.

5

Timber shoring and other timber bracing extending across the pier columns, within the neat lines of the columns, shall be removed before or during the placing of concrete.

6

Structure excavation for pier column concrete will be paid for at the contract price per cubic yard for structure excavation (pier column).

7

The limits of payment for structure excavation (pier column) shall be as follows.  The bottom limit shall be the bottom of the foundation excavation in the completed work.  The upper and horizontal limits shall be as shown on the plans.

8

Full compensation for furnishing, placing, and removing or leaving the bracing for the excavation, and for removing material from outside the limits of payment for structure excavation (pier column) shall be considered as included in the contract price paid per cubic yard for structure excavation (pier column) and no additional compensation will be allowed therefor.
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Use for bridge and retaining wall earthwork where removal of unstable material below the bottom of the footing is required.

Paras 1 & 2, edit if Class 2 aggregate base is not in the roadwork.  Specify a stable, cohesive material such as aggregate base, preferably a material in the district item list, or write other specifications.

At the locations and to the limits shown on the plans, material below the bottom of bridge footings shall be removed and replaced with Class 2 aggregate base material in conformance with the placing and compacting requirements for structure backfill.  The relative compaction shall be not less than 95 percent.  Removal of the material will be measured and paid for by the cubic yard as structure excavation (bridge) and furnishing, placing, and compacting the replacement material will be measured and paid for by the cubic yard as structure backfill (bridge).

2.  Follow district plans and special provisions.

At the locations and to the limits shown on the plans, material below the bottom of retaining wall footings shall be removed and replaced with Class 2 aggregate base material in conformance with the placing and compacting requirements for structure backfill.  The relative compaction shall be not less than 95 percent.  Removal of the material will be measured and paid for by the cubic yard as structure excavation (retaining wall) and furnishing, placing, and compacting the replacement material will be measured and paid for by the cubic yard as structure backfill (retaining wall).

3.  Use when compaction of basement material is required.  List locations as needed.

At the footings where material is removed and replaced, as described herein, a relative compaction of not less than 95 percent shall be obtained for a minimum depth of 0.5 foot below the bottom of excavation.

4.  Use with SSP 51‑540 when a Type 6 retaining wall is on the project.

No backfill material shall be deposited against the back of Type 6 retaining walls until the grout has developed a strength of not less than 1,500 psi in compression or until the grout has been in place for 28 days, whichever occurs first.
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Use when Weep Hole and Geocomposite Drain alternative to Standard Plan B0-3 Pervious Backfill Detail 3-1 is shown on the plans.

DO NOT use this SSP as alternative to Standard Plan B0-3 Permeable Material Detail 3-5.

Edit para 1 if the geocomposite drain is not shown as an alternative.

If the Contractor elects to use the "Weep Hole and Geocomposite Drain" alternative where permitted on the plans, the geocomposite drain shall conform to the details shown on the plans and the following:

1A.  Use at all cantilever retaining walls except Type 4.  Use for tieback walls under 25 ft high and for soil nail walls under 30 ft high.  Delete the following item 1A when this item 1A is used.

A.
Geocomposite wall drain shall consist of a manufactured core not less than 0.25 inch thick nor more than 2 inches thick with one or both sides covered with a layer of filter fabric that will provide a drainage void.  The drain shall produce a flow rate through the drainage void of at least 2.0 gallons per minute per foot of width at a hydraulic gradient of 1.0 and a minimum externally applied pressure of 3,500 psf.

1A.  Use at Type 4 retaining walls.  Use for tieback walls equal to or greater than 25 ft high and for soil nail walls equal to or greater than 30 ft high.  Delete the preceding item 1A when this item 1A is used.

A.
Geocomposite wall drain shall consist of a manufactured core not less than 0.25 inch thick nor more than 2 inches thick with one or both sides covered with a layer of filter fabric that will provide a drainage void.  The drain shall produce a flow rate through the drainage void of at least 2.0 gallons per minute per foot of width at a hydraulic gradient of 1.0 and a minimum externally applied pressure of 5,000 psf.

B.
A Certificate of Compliance conforming to the provisions in Section 6-1.07, "Certificates of Compliance," of the Standard Specifications shall be furnished for the geocomposite drain certifying that the drain produces the required flow rate and complies with these special provisions.  The Certificate of Compliance shall be accompanied by a flow capability graph for the geocomposite drain showing flow rates for externally applied pressures and hydraulic gradients.  The flow capability graph shall be stamped with the verification of an independent testing laboratory.

C.
Filter fabric for geocomposite wall drain shall conform to the provisions in Section 88-1.02, "Filtration," of the Standard Specifications.  Filter fabric shall be Class A.

D.
The manufactured core shall be either a preformed grid of embossed plastic, a mat of random shapes of plastic fibers, a drainage net consisting of a uniform pattern of polymeric strands forming 2 sets of continuous flow channels, or a system of plastic pillars and interconnections forming a semirigid mat.

E.
The core material and filter fabric shall be capable of maintaining the drainage void for the entire height of geocomposite drain.  Filter fabric shall be integrally bonded to the side of the core material with the drainage void.  Core material manufactured from impermeable plastic sheeting having nonconnecting corrugations shall be placed with the corrugations approximately perpendicular to the drainage collection system.

F.
The geocomposite drain shall be installed with the drainage void and the filter fabric facing the embankment.  The fabric facing the embankment side shall overlap a minimum of 3 inches at all joints and wrap around the exterior edges a minimum of 3 inches beyond the exterior edge.  If additional fabric is needed to provide overlap at joints and wrap-around at edges, the added fabric shall overlap the fabric on the geocomposite drain at least 6 inches and be attached thereto.

G.
Should the fabric on the geocomposite drain be torn or punctured, the damaged section shall be replaced completely or repaired by placing a piece of fabric that is large enough to cover the damaged area and provide a minimum 6-inch overlap.

H.
Plastic pipe shall conform to the provisions for edge drain pipe and edge drain outlets in Section 68-3, "Edge Drains," of the Standard Specifications.

I.
Treated permeable base to be placed around the slotted plastic pipe at the bottom of the geocomposite drain shall be cement treated permeable base conforming to the provisions for cement treated permeable base in Section 29, "Treated Permeable Bases," of the Standard Specifications and these special provisions.

J.
The treated permeable base shall be enclosed with a high density polyethylene sheet or PVC geomembrane, not less than 10 mils thick, that is bonded with a suitable adhesive to the concrete and geocomposite drain.  Surfaces to receive the polyethylene sheet shall be cleaned before applying the adhesive.  The treated permeable base shall be compacted with a vibrating shoe type compactor.
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USE WITH 2006 STANDARDS.

Use for soldier pile retaining walls.  Also use the following specs as appropriate: 19‑590, 49‑200, 49‑310, 49PSOL, 49‑400, 49-450, 50TIEB, 51-500, 57-700, 59-600.

LIMITS OF EARTHWORK TO BE SHOWN ON THE PLANS.

1.  District to provide cross sections.  DESIGN TO CONFIRM WITH DISTRICT.  Delete if SSP S5‑280 is included in the project and list cross sections in S5‑280.

SOLDIER PILE WALL EARTHWORK

General

The Contractor shall submit to the Engineer working drawings, including design calculations, and a construction sequence for the proposed method of soldier pile wall construction for the site in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  The drawings and calculations shall be signed by an engineer who is registered as a Civil Engineer in the State of California.  One set of the drawings and construction sequence, and one copy of the design calculations, shall be furnished to the Engineer.  The working drawings and construction sequence shall include, but not be limited to, defining order of work, traffic control, method of installation of soldier piles, method of placing lagging, limits of structure excavation lifts, and type of drilling and excavation equipment to be used.  The Contractor shall allow 7 days after complete drawings and support data are submitted for the review and approval of the proposed method of soldier pile wall construction.

2.  Edit appropriately for walls not built totally from the top down.

Structure Excavation (Soldier Pile Wall)

Excavation and construction of the soldier pile wall shall proceed in lifts from the top down.

3

Care shall be taken in performing structure excavation (soldier pile wall) for placement of lagging such that a minimal void behind the lagging is required to be backfilled.

4.  Strikeout if no tiebacks.

Excavation in front of the soldier pile wall shall not extend more than 3 feet below any level of tiebacks that has not been stressed and grouted.

5.  Strikeout if no boulders or rocks are included in the Foundation Report or Log of Test Boring.

The Engineer will determine whether boulders or portions of boulders that interfere with the placement of the lagging shall be removed.  The additional earthwork involved in removing boulders or portions of boulders shall be performed by the Contractor as directed by the Engineer, and such additional work will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.

6

At the end of the work shift, lagging shall be in place the full height of the exposed excavation face.

7

Structure Backfill (Soldier Pile Wall)

Material for structure backfill behind lagging shall conform to the provisions in Section 19‑3, "Structure Excavation and Backfill," of the Standard Specifications.  Structure backfill behind lagging shall be compacted by hand tamping, mechanical compaction, or other means approved by the Engineer.

8

Structure backfill in fill areas behind the lagging shall be keyed into the existing or excavated back slope.

9*.  Use with tiebacks.  Check with Design to complete.  This is usually 3 to 6 feet above the level of tiebacks, and must be sufficient to permit testing of tiebacks.

Backfill behind the lagging shall be in place and compacted to at least __ ft above the level of the tiebacks prior to drilling for the tiebacks.  The remainder of the backfill behind the lagging shall be placed and compacted after tiebacks are drilled, stressed, and grouted.

Paras 10 thru 12, use for steel soldier pile walls only.

10

Lean Concrete Backfill

Lean concrete backfill shall conform to the provisions for slurry cement backfill in Section 19‑3.062, "Slurry Cement Backfill," of the Standard Specifications, except that aggregate shall be sand suitable for making commercial quality concrete.

11

Lean concrete backfill in the portions of the drilled holes occupied by lagging and in front of the soldier pile flanges shall be removed as necessary to install lagging.

12*.  Fill in the minimum cementitious material content of concrete backfill shown on the plans.  This is normally 505 pounds of cementitious material per cubic yard.

Concrete Backfill

Concrete backfill of the types listed in the engineer's estimate encasing the steel soldier piles below the lagging shall contain not less than __ pounds of cementitious material per cubic yard and shall conform to the provisions in Section 90, "Portland Cement Concrete," of the Standard Specifications and these special provisions.
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USE WITH 2006 STANDARDS.

Use with 19‑010 for bridge and retaining wall structure excavation payment.

Paras 1 & 2, use when quantity of pervious backfill material is small; about 50 cubic yards or less.

Pervious backfill material placed within the limits of payment for bridges will be measured and paid for as structure backfill (bridge).

2

Pervious backfill material placed within the limits of payment for retaining walls will be measured and paid for as structure backfill (retaining wall).

3

If structure excavation or structure backfill for bridges is not otherwise designated by type and payment for the structure excavation or structure backfill has not otherwise been provided for in the Standard Specifications or these special provisions, the structure excavation or structure backfill will be measured and paid for as structure excavation (bridge) or structure backfill (bridge), respectively.

4*.  Use when structure excavation (Type D) or (Type DH) is shown on the plans for sometimes wet, or wet excavation, and NO seal course is shown anywhere on the project.  Edit type as required (e.g., D, DH).

Structure excavation designated as Type __, for footings at the locations shown on the plans, will be measured and paid for as structure excavation (Type __).  Ground water or surface water is expected to be encountered at these locations, but seal course concrete is not shown or specified.  Structure excavation for footings at locations not designated on the plans as structure excavation (Type __), and where ground or surface water is encountered, will be measured and paid for as structure excavation (bridge).

5*.  Use when structure excavation (Type D) or (Type DH) is shown on the plans for sometimes wet, or wet excavation, and NO seal course is shown, but where seal course IS shown at other locations.  Edit type as required (e.g., D, DH).

Structure excavation designated as Type __, for footings at the locations shown on the plans, will be measured and paid for as structure excavation (Type __).  Ground water or surface water is expected to be encountered at these locations, but seal course concrete is not shown or specified.  Structure excavation for footings at locations not designated on the plans as structure excavation (Type __), and where ground or surface water is encountered, except locations where seal course concrete is shown or specified, will be measured and paid for as structure excavation (bridge).

Paras 6 thru 8, use for soldier pile wall earthwork at steel soldier pile retaining walls.

6

Lean concrete backfill will be measured and paid for by the cubic yard as lean concrete backfill in the same manner specified for structure backfill in Section 19‑3.07, "Measurement," and Section 19‑3.08, "Payment," of the Standard Specifications.

7

Concrete backfill encasing steel soldier piles below the lagging will be measured and paid for by the cubic yard as concrete backfill of the types listed in the Engineer's Estimate in the same manner specified for structure backfill in Section 19‑3.07, "Measurement," and Section 19‑3.08, "Payment," of the Standard Specifications.

8

Full compensation for removing lean concrete backfill shall be considered as included in the contract price paid per cubic yard for structure excavation (soldier pile wall) and no additional compensation will be allowed therefor.

Paras 9 & 10, use for soldier pile wall earthwork.  Delete Para 10 if no filter fabric is shown on the plans.

9

Full compensation for working drawings and construction sequence, and temporary supports and shoring, if required, for soldier pile wall construction shall be considered as included in the contract price paid per cubic yard for structure excavation (soldier pile wall) and no additional compensation will be allowed therefor.

10

Full compensation for filter fabric shall be considered as included in the contract price paid per cubic yard for structure backfill (soldier pile wall) and no additional compensation will be allowed therefor.
 XE "19-600_E_B06-05-09" 
Page 1 of 13
USE WITH 2006 STANDARDS.

Use when a mechanically stabilized embankment (MSE) system is shown on the plans or is specified or when Types 1–5 retaining walls are shown on the plans WITH optional types of proprietary earth retaining systems allowed.

Include estimate for bar reinforcing steel if wall has a barrier slab.

1*.  Insert names of the State's designs shown on the plans and/or in the Bid Item List.

10-1.__  EARTH RETAINING STRUCTURES

Earth retaining structures, consisting of        , shall conform to the details shown on the plans and these special provisions.

2.  Add SSP S8-C15.

Attention is directed to "Precast Concrete Quality Control" of these special provisions.

3*.  List the State's designs and proprietary systems separately.  For State's design, show "State of California" after the name of the system.  See 19-601 for list of proprietary systems with addresses.  When there are different options at more than one location within a project, list each location separately.

At the Contractor's option, one of the following acceptable alternative earth retaining systems may be constructed:

A.
________________________________________________________________

B.
________________________________________________________________

C.
________________________________________________________________

4

Only one type of earth retaining system shall be used at any one location.

5

The above list of acceptable alternative earth retaining systems has been selected from the Department's current list of prequalified earth retaining systems and is limited only to those systems determined to have characteristics suitable for this project.  Among the alternatives shown, some systems may be proprietary.

6

The list of prequalified earth retaining systems has been developed from data previously furnished by suppliers or manufacturers of each system.  Approval of additional earth retaining systems is contingent on the system meeting the full range of parameters for which prequalification is required.  The prequalification requirements are available at:

http://www.dot.ca.gov/hq/esc/Translab/NewProducts/index.htm

7

WORKING DRAWINGS

If the Contractor elects to use a proprietary earth retaining system from the list of acceptable alternative systems, the Contractor shall submit complete working drawings for each installation of the system in conformance with the provisions in Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications.  For initial review, 5 sets of drawings shall be submitted.  After review between 6 and 12 sets, as requested by the Engineer, shall be submitted for final approval and use during construction.  Working drawings shall be submitted to the Offices of Structure Design, Documents Unit.

8

Working drawings shall be 11" x 17" in size, and each drawing and calculation sheet shall include the State assigned designations for the contract number, bridge number, full name of the structure as shown on the contract plans, and District-County-Route-Post Mile.  The design firm's name, address, and phone number shall be shown on the working drawings.  Each sheet shall be numbered in the lower right hand corner and shall contain a blank space in the upper right hand corner for future contract sheet numbers.

9.  Delete " and shall be accompanied with calculations" when Para 3 includes a State design or a system in 19-601.  Change "30 days" to "60 days" when only one system is listed in Para 3 and it is not a State design or not included in 19-601 (1 "or equal").

The Contractor shall verify the existing ground elevations at the site before preparing the working drawings.  The working drawings shall contain all information required for the proper construction of the system at each location including existing ground line at face of wall as verified at the site and any required revisions or additions to drainage systems or other facilities.  The working drawings shall include "General Notes" that contain design parameters, material notes, and wall construction procedures and shall be accompanied with calculations.  The working drawings and calculations shall be stamped and signed by an engineer who is registered as a Civil Engineer in the State of California.  The Contractor shall allow the Engineer 30 days to review the drawings after a complete set has been received.

10

Unless otherwise specified, at the completion of each structure for which working drawings were submitted and if the work detailed in these working drawings is permanent, the Contractor shall submit to the Engineer one set of corrected as-built prints 11" x 17" in size and on 20-pound (minimum) bond paper, showing as built conditions.  As-built drawings that are common to more than one structure shall be submitted for each structure.

11

MATERIALS

Earthwork

Excavation and backfill shall conform to the details shown on the plans, the provisions in Section 19, "Earthwork," of the Standard Specifications, and these special provisions.

12.  Paras 12 thru 18 pertain to mechanically stabilized embankment (MSE) and similar proprietary systems, otherwise delete Paras 12 thru 18 and insert earthwork requirements where applicable.  Plans must show limits of earthwork for all alternatives allowed.

Structure backfill for earth retaining structures with soil reinforcement shall be free of organic material and substantially free of shale or other soft materials of poor durability.  Structure backfill shall not contain slag aggregate or recycled materials such as glass, shredded tires, portland cement concrete rubble, asphaltic concrete rubble, or other unsuitable material as determined by the Engineer.

13.  Delete if metallic soil reinforcement systems are not an option; requirements given are for Ø angle of 34 degrees.

Structure backfill for earth retaining structures with soil reinforcement shall conform to the following requirements:

	Gradation Requirements

	Sieve Size
	Percentage Passing
	California Test

	6"
	100
	202

	3"
	78-100
	202

	No. 4
	----
	202

	No. 30
	0-60
	202

	No. 200
	0-15
	202

	

	Property Requirements

	Test
	Requirement
	California Test

	Sand Equivalent
	12 minimum
	217

	Plasticity Index
	6 maximum
	204

	Minimum Resistivity
	2000 ohm-cm
	643

	Chlorides
	< 250 ppm
	422

	Sulfates
	< 500 ppm
	417

	pH
	5.5 to 10.0
	643

	If 12 percent or less passes the No. 200 sieve and 50 percent or less passes the No. 4, the Sand Equivalent and Plasticity Index requirements shall not apply.


14.  Delete if geosynthetic soil reinforcement systems are not an option; requirements given are for Ø angle of 34 degrees.

Structure backfill for earth retaining structures with geosynthetic soil reinforcement shall conform to the following requirements:

	Gradation Requirements

	Sieve Size
	Percentage Passing
	California Test

	2"
	100
	202

	No. 4
	50-80
	202

	No. 40
	0-30
	202

	No. 200
	0-15
	202

	

	Property Requirements

	Test
	Requirement
	California Test

	Sand Equivalent
	30 minimum
	217

	Plasticity Index
	6 maximum
	204

	Durability Index
	35 minimum
	229

	pH
	4.5 to 9.0
	643


15

Permeable material shall be used for the portion of the structure backfill for earth retaining structures with soil reinforcement within the limits shown on the plans.  Permeable material shall be Class 1, Type B, conforming to the provisions in Section 68-1.025, "Permeable Material," of the Standard Specifications.

16

Permeable material for earth retaining structures with metallic soil reinforcement shall conform to the following requirements:

	Property Requirements

	Test
	Requirement
	California Test

	Minimum Resistivity
	2000 ohm-cm
	643

	Chlorides
	< 250 ppm
	422

	Sulfates
	< 500 ppm
	417

	pH
	5.5 to 10.0
	643


17

Permeable material for earth retaining structures with geosynthetic soil reinforcement shall conform to the following requirements:

	Property Requirements

	Test
	Requirement
	California Test

	pH
	4.5 to 9.0
	643


18

Water used for earthwork or dust control within 500 feet of earth retaining structures with metallic soil reinforcement shall conform to the provisions for water in Section 90-2.03, "Water," of the Standard Specifications.

19

Concrete

Concrete used in precast and cast-in-place reinforced concrete members of earth retaining structures shall conform to the details shown on the plans, the provisions in Section 51, "Concrete Structures," of the Standard Specifications, and these special provisions.

20*.  Use only when there is the possibility in the contract of an MSE or similar proprietary system.  Edit if not MSE.

The concrete leveling pads for the    Mechanically Stabilized Embankment (MSE)    system shall conform to the provisions in Section 90-10, "Minor Concrete," of the Standard Specifications.

21.  Use for Climate Area III.  Delete for Climate Areas I and II.  See Section 8-2 of Memos to Designers for climate areas.

Concrete shall conform to the provisions in "Freezing Condition Requirements" of these special provisions and shall contain not less than 675 pounds of cementitious material per cubic yard.

22

Reinforcement

Reinforcement shall conform to the provisions in Section 52, "Reinforcement," of the Standard Specifications and these special provisions.

23

Galvanizing

Soil reinforcement, connecting elements, and other steel components that are in contact with the earth shall be galvanized in conformance with the provisions in Section 75-1.05, "Galvanizing," of the Standard Specifications.

24.  If a MSE system is not shown on the plans and proprietary MSE systems are listed as alternatives, the plans must provide details showing the number and location of inspection elements to be placed in these wall systems.  Delete if no MSE systems are listed as alternatives.

Inspection Elements

If a proprietary alternative system is selected, inspection elements representative of the particular soil reinforcement shall be furnished in the same number and approximate location as shown on the plans for the MSE system.

25

When metallic soil reinforcement is used, the threaded end of the inspection wire may be formed before or after galvanizing.  The end 4 inches of the wire shall be coated with two applications of an approved unthinned commercial quality zinc-rich primer (organic vehicle type).  The threaded end of the wire shall be encapsulated with corrosion inhibiting, mastic filled, round vinyl enclosure secured with a nylon tie as shown on the plans.  If the threaded end is galvanized after threading, the threads shall be cleaned before painting.  There shall be no damage to the unthreaded portion of the galvanized inspection wire.

26

Drainage System

The drainage system shall conform to the details shown on the plans and these special provisions.

27

Corrugated steel pipe shall conform to the provisions in Section 66, "Corrugated Metal Pipe," of the Standard Specifications.

28

Perforated steel pipe underdrains and underdrain outlets and risers shall conform to the provisions in Section 68-1, "Underdrains," of the Standard Specifications.

29

The class of rock used for rock slope protection at drain pipe outlets shall be No. 3 Backing and shall conform to the provisions in Section 72-2, "Rock Slope Protection," of the Standard Specifications.

30
Filter fabric shall conform to the provisions in Section 88-1.02, "Filtration," of the Standard Specifications and these special provisions.  Filter fabric shall be Class A.

31

Adhesive for bonding filter fabric to concrete panels shall be commercial grade.

Delete Paras 32 thru 43 if no MSE system is shown on the plans.

32

Soil Reinforcement

Soil reinforcement shall conform to the details shown on the contract plans, the approved working drawings, the preapproved proprietary system details, and these special provisions.

33

W11 and W20 steel wire shall conform to the requirements in ASTM Designation:  A 82/A 82M.  The welded wire mat shall conform to the requirements in ASTM Designation:  A 185/A 185M.  D11 and D20 deformed steel wire may be substituted for W11 and W20 steel wire, respectively.  The welded wire mat utilizing deformed steel wire shall conform to the requirements in ASTM Designation:  A 496/A 496M and ASTM Designation:  A 497/A 497M.

34

The button on button-head wires shall conform to the provisions in Section 50-1.05, "Prestressing Steel," of the Standard Specifications.

35

The coupler at the wire mat connection shall be a seamless steel sleeve.  The coupler shall be applied over the button-head wires and swaged by means of a hydraulic press.  The coupler shall develop the minimum tensile strength of the wire without exceeding a total slip of the wires of 3/16 inch.

36

Sample button-head wire and coupler connectors shall develop the minimum tensile requirements for W11 and W20 steel wire in ASTM Designation:  A 82/A 82M without exceeding a total slip of the wires of 3/16 inch when tested in conformance with the provisions for tension testing of round wire samples in ASTM Designation:  A 370.  When D11 and D20 deformed steel wire are substituted, samples shall develop the minimum tensile requirements contained in ASTM Designation:  A 496/A 496M.  An independent testing laboratory shall perform button-head wire and coupler connection testing.  Samples shall consist of 2 button-head wires each 24 inches long connected by a swaged coupler.

37

Prior to the start of wall construction, the Contractor shall furnish test results to the Engineer from tension and slip tests conducted on 6 proposed button-head wire and coupler connections.  Failure of any of the proposed button-head wire and coupler connector samples to meet the slip and tensile strength requirements herein shall require the connection be redesigned by the Contractor.

38

No installation of face panels shall be allowed until the Contractor has successfully completed tension and slip testing for proposed button-head wire and coupler connectors.

39

During wall construction, the Contractor shall furnish test results to the Engineer from tension and slip testing of 4 samples of production button-head wire and coupler connections for each lot of 500 individual mat wire connections incorporated into the work.  Production testing shall consist of testing each of the 4 sample connections for both slip and tensile requirements herein.  If 2 or more of the production samples fail to meet slip or tensile test requirements, the entire lot represented by these samples shall be rejected.  If one of the production samples fails to meet slip or tensile test requirements, an additional 4 samples shall be tested.  Should any of the additional samples fail to meet the slip or tensile requirements, the entire lot represented by these samples shall be rejected.

40

Splicing of the welded wire mat along its length shall be by mechanical coupler that shall develop the minimum tensile strength of the wire.  The mechanical coupler shall be approved by the Engineer.

41

Geogrid soil reinforcement roll identification, storage, and handling shall be in accordance with ASTM Designation:  D 4873, and as specified in the preapproved proprietary details.  The geogrid shall be shipped and stored such that the material is not placed directly on the ground.  The geogrid shall be covered and protected at all times during shipment and storage such that it is fully protected from UV radiation including sunlight, site construction damage, precipitation, chemicals, flames including welding sparks, temperatures less than 20 (F or greater than 140 (F, or other conditions that may damage the physical property values of the geogrid.  The Contractor shall prevent foreign materials from coming into contact with or affixing to the geogrid.

42

Miscellaneous

Resin bonded cork for horizontal joints shall conform to the requirements in ASTM Designation:  D 1752, Type II, with a compressive load of not less than 100 psi.

43

Pipe for the pipe pin shall conform to the requirements in ASTM Designation:  A 53/A 53M, Standard weight, except the amount of the zinc coating per square foot of actual surface shall average not less than 2.0 ounces and no individual specimen shall be less than 1.8 ounces.

44

CONSTRUCTION

Earth retaining structures shall be constructed to the lines, grades, and details shown on the plans, and shall conform to these special provisions.

45

Earthwork

The foundation for the structure shall be graded level for a width equal to the length of soil reinforcement elements plus 12 inches or as shown on the contract plans.  The foundation material shall be compacted to a relative compaction of not less than 95 percent.  The Engineer shall approve the compacted foundation area prior to commencement of wall construction.

46

The Contractor shall remove unsuitable material as determined and directed by the Engineer.  This work shall be paid for as extra work as provided in Section 4-l.03D, "Extra Work," of the Standard Specifications.

47

Structure backfill material shall be placed and compacted simultaneously with the erection of the facing panels.  Placement and compaction shall be accomplished without distortion of the soil reinforcement or displacement of facing panels.  Structure backfill at the front of the wall shall be completed prior to backfilling more than 15 feet above the bottom of the lowermost face element.

48

Vertical and horizontal alignment tolerances of panels shall not exceed 3/4 inch when measured along a 10-foot straightedge.  The maximum allowable offset in any panel joint shall not exceed 3/4 inch.

49

Structure backfill for earth retaining structures with soil reinforcement shall be compacted to a relative compaction of not less than 95 percent.

50.  Use only when there is the possibility in the contract of an MSE or similar proprietary system to be constructed on embankment.

A relative compaction of not less than 95 percent shall be obtained for embankment under earth retaining structures with soil reinforcement within the limits established by inclined planes sloping 1.5:1 (horizontal:vertical) out and down from lines one foot outside the bottom limits of the structure, including permeable material when required.

51

Soil reinforcement shall be tensioned in the direction perpendicular to the wall face with enough force to remove any slack in the connection or in the soil reinforcement itself.  Soil reinforcement shall be secured in place to prevent movement during placement of additional soil reinforcement and structure backfill until the initial lift of structure backfill is compacted.

52

Geogrid soil reinforcement shall be placed in full-length sections.

53

Soil reinforcement shall be covered with structure backfill during the same work shift that it is placed.

54

Placement and compaction of structure backfill shall begin one foot from the back face of wall panels and progress towards the free end of the soil reinforcement.  Compaction equipment shall be operated parallel to the wall facing.  The remaining width of backfill behind the wall panels shall be placed and compacted after soil reinforcement has been covered to a depth of 6 inches.

55

Sheepsfoot or grid-type rollers shall not be used for compacting material within the limits of the soil reinforcement.  Hand-held or hand-guided compacting equipment shall be used to compact structure backfill material within 3 feet of the facing panels.

56

Construction equipment shall not be operated directly on the soil reinforcement.  A layer of structure backfill material not less than 6 inches in thickness shall be maintained between the soil reinforcement and construction equipment of any type.

57

Structure backfill material for earth retaining structures with geogrid soil reinforcement shall be placed in lifts not to exceed 6 inches where hand-operated compacting equipment is used and 8 inches where heavy compaction equipment is used.

58

At each level of the soil reinforcement the structure backfill shall be constructed to a plane 2 inches above the elevation of the soil reinforcement connection and shall start 3 feet from the back of the face panel and extend for at least the remaining length of soil reinforcement.  This grading shall be complete before placing the next layer of soil reinforcement.

59

Permeable material and filter fabric shall be placed along with structure backfill as shown on the plans.  Permeable material shall be placed in layers not exceeding 2 feet in thickness.  Compaction of the permeable material for the drainage system outside the limits of the soil reinforcement is not required, and equipment shall not be operated directly on the permeable material or filter fabric.  If a sloped layer of permeable material is placed to facilitate the work or to satisfy safety considerations, the vertical limits of permeable material shall remain unchanged and the thickness of the layer of permeable material shall be measured normal to the slope.

60

The Contractor shall grade the reinforced backfill to rapidly drain away from the wall face at the end of each work shift.  Berms or ditches shall be provided to direct runoff away from the wall site.  The Contractor shall not allow surface runoff from adjacent areas to enter the wall construction site.

61

Filter Fabric

Filter fabric shall be placed at the locations and in conformance with the details shown on the plans and these special provisions.

62

Immediately prior to placing filter fabric, the subgrade to receive the filter fabric shall conform to the compaction and elevation tolerance specified for the material involved and shall be free of loose or extraneous material and sharp objects that may damage the filter fabric during installation.

63

Concrete panel surfaces to receive filter fabric shall be dry and thoroughly cleaned of dust and deleterious materials.

64

Filter fabric shall be handled and placed in conformance with the manufacturer's recommendations.

65

Filter fabric shall be stretched, aligned, and placed in a wrinkle-free manner.

66

Adjacent borders of filter fabric shall be stitched or overlapped from 12 inches to 18 inches.  The preceding roll shall overlap the following roll in the direction the material is being spread or shall be stitched.  When filter fabric is joined by stitching it shall be stitched with yarn of a contrasting color.  The size and composition of the yarn shall be as recommended by the filter fabric manufacturer.  The stitches shall number 5 to 7 per inch of seam.

67

If the filter fabric is damaged during installation, it shall be repaired by placing a piece of filter fabric that is large enough to cover the damaged area and that meets the overlap requirement.

68

During spreading of the permeable material, a minimum of 6 inches of the material shall be maintained between the filter fabric and the Contractor's equipment.  Where structure backfill material is to be placed on filter fabric, a minimum of 18 inches of structure backfill material shall be maintained between the filter fabric and the Contractor's equipment.  Equipment or vehicles shall not be operated or driven directly on filter fabric.

Concrete

69.  Use only when there is the possibility in the contract of an MSE or similar proprietary system.

Concrete for the leveling pads shall be placed at least 24 hours prior to erecting face panels.

70.  When architectural treatment is required, strike this para and add specifications for architectural treatment.

Exposed surfaces of precast and cast-in-place concrete members shall receive a surface finish conforming to the provisions in Section 51-1.18B, "Class 1 Surface Finish," of the Standard Specifications.

71

After placement of an inspection element and placement of backfill to a level at least 2 feet above the inspection element, the void in the face panel shall be dry packed with mortar as shown on the plans.  Dry pack shall conform to the provisions in Section 51-1.135, "Mortar," of the Standard Specifications, except that the proportion of cementitious material to sand shall be that required to achieve a 28-day mortar compressive strength of 1000 psi to 1500 psi.

72.  Edit, and when acceptable to Office of Structure Design, add minimum embedment requirements.  When proprietary systems require additional specifications, add these after Para 78.  Delete Paras 72 thru 78 when no optional types of proprietary earth retaining systems are listed in Para 3.

Proprietary Earth Retaining Systems

If the Contractor elects to construct one of the acceptable proprietary alternative earth retaining systems, the structure shall be constructed to the lines and grades shown on the plans.  Vertical and horizontal alignment shall be checked at every course throughout the erection process.  The construction shall include a drainage system where shown on the plans, and shall conform to the details shown on the approved working drawings, approved proprietary system details, and these special provisions.

73

The Contractor shall supply a Certificate of Compliance conforming to the provisions in Section 6-1.07, "Certificates of Compliance," of the Standard Specifications stating the supplied material meets the respective index criteria set forth when the proprietary alternative earth retaining system was prequalified by the Department, as measured in accordance with all test methods and standards specified in the Standard Specifications, these special provisions, and the approved working drawings.

74

A qualified representative of the proprietary earth retaining system manufacturer shall be present during erection and backfill of the first 10 feet of height of the entire length of the wall and shall be available during any remaining installations.  The manufacturer's representative shall not be an employee of the Contractor.

75.  Use when applicable and edit to suit.  Check with design engineer.

Alternative earth retaining structures shall be constructed to accommodate the wall-mounted lighting, the wall mounted drainpipe, and the panels for future drainage inlets, as shown on the plans.

76*.  Plans must show sufficient data to determine finish grades.  Edit second sentence to match the system shown on the plans.  Edit or delete the fourth sentence to conform to details shown on the plans.

The top of wall profile of alternative earth retaining systems shall conform to the profile shown on the plans.  The bottom of    wall elevations or   face panels    shall be at or below the elevations shown on the plans.  The height and length to be used for any system shall be the minimums for that system that will effectively retain the earth behind the structure for the loading conditions and the contours, profile, or slope lines shown on the plans.  The length of soil reinforcement for any system shall be not less than that shown on the plans.  In addition, if the plans or special provisions indicate limiting parameters for alternative systems, the system shall conform to those parameters.

77

The top of face panels, assuming no leveling pad settlement, shall be covered by the coping lip or concrete barrier slab lip at a minimum of 7 inches.

78.  Check to make sure the plans show the required dimensions and have included current details for CIP concrete coping or barrier slabs.

The top level of soil reinforcement shall be placed parallel to the top of the concrete panel at a distance below the top of the wall as shown on the plans.  The top level of soil reinforcement shall also be (1) placed a minimum of 3 inches below the bottom of the barrier slab lip or the bottom of the concrete gutter behind coping and (2) placed a minimum of 5 inches below the top edge of the concrete panel.

79*.  Edit the name of the State's design from Para 1 and edit lower limit.

MEASUREMENT AND PAYMENT

Earth retaining structures will be measured and paid for by the square foot.  Regardless of the type of earth retaining structure actually constructed, the square foot area for payment will be based on the length and vertical height of each section of       system shown on the plans that was or would have been constructed.  The vertical height of each section will be taken as the difference in elevation on the outer face from the bottom of the    lowermost face element   or   top of footing    to the top of wall profile.

80.  Use when any of Types 1 thru 5 retaining walls are listed in Para 1.  Delete Paragraphs 81 and 83.  Delete "piles," if none are shown on the plans.  Barrier or cable rail are separate items.

The contract price paid per square foot for earth retaining structure at each location shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the earth retaining structure and inspection elements, including earthwork, piles, footings, and drainage systems, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

81.  Use when MSE is listed in Para 1.  Delete Para 80.  Barrier or cable rail are separate items.

The contract price paid per square foot for earth retaining structure at each location shown on the plans shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the earth retaining structure and inspection elements, including earthwork, leveling pad, coping, bearing pads, and drainage systems, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

82.  Delete if no barrier slab.

The contract price paid per cubic yard for structural concrete, barrier slab shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the barrier slab, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

83

Full compensation for furnishing and testing sample mechanical connectors shall be considered as included in the contract price paid per square foot for earth retaining structure, and no separate payment will be made therefor.

84

Full compensation for revisions to the barrier support, drainage system, or other facilities made necessary by the use of an alternative earth retaining system shall be considered as included in the contract price paid per square foot for earth retaining structure, and no separate payment will be made therefor.
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USE WITH 2006 STANDARDS.

INDEX to Earth Retaining System Specifications:

SSP 19-600, Earth Retaining Structures.

SSP 55-010, Steel Crib Walls, for State designs.

Listed below are the earth retaining systems, with name, address, and phone number of the companies for which standard plans have been pre-approved.  Design to specify which system is applicable for each job based on criteria below and differential settlement requirements for each wall location in the project.  Design service life is 50 years.

Reinforced Earth (5 ft cruciform concrete face panel) is permitted as an alternative to an MSE when there is no architectural treatment or the architectural treatment is a texture.

Reinforced Earth (5 ft square concrete face panel) is permitted as an alternative to an MSE regardless of architectural treatment.

Retained Earth (5 ft square concrete face panel) is permitted as an alternative to an MSE regardless of architectural treatment.

Welded Wire Wall is permitted as an alternative to a wire faced MSE.

MSE Plus (5 ft square concrete face panel) is permitted as an alternative to an MSE regardless of architectural treatment.

MSE Plus (5 ft high by 6 ft wide concrete face panel) is permitted as an alternative to an MSE when there is no architectural treatment or the architectural treatment is a texture.

Criblock is permitted as an alternative to a Standard Plan Crib Retaining Wall.

Port-O-Wall is permitted as an alternative to a Standard Plan Type 1 Retaining Wall when there is no architectural treatment or the architectural treatment is a texture.

Tensar ARES system is permitted as an alternative to an MSE when there is no architectural treatment or the architectural treatment is a texture, the anticipated total settlement is less than 8", and the anticipated differential settlement at any location along the wall length is less than 0.5 percent.

Landmark (modular block faced) is permitted as an alternative to an MSE when there is no architectural treatment or the architectural treatment is a texture, and there is space to accommodate a 4 degree face batter.

KeySystem (modular block faced) is permitted as an alternative to an MSE wall when there is no architectural treatment or the architectural treatment is a texture.

Insert into 19-600.

	Proprietary Earth Retaining System
	Address and Phone Number
	Web Site

	Welded Wire Wall

(Steel mesh soil reinforcement with welded wire mesh facing)
	Hilfiker Retaining Walls

1902 Hilfiker Lane

Eureka, CA 95503-5711

(707) 443-5093 or

(800) 762-8962
	www.hilfiker.com

	Reinforced Earth – 5 ft cruciform

(Steel strap soil reinforcement with 5 ft cruciform concrete face panels)
	The Reinforced Earth Company

1660 Hotel Circle North, Suite 304

San Diego, CA 92108

(619) 688-2400
	www.reinforcedearth.com

	Reinforced Earth – 5 ft square

(Steel strap soil reinforcement with 5 ft square concrete face panels)
	The Reinforced Earth Company

1660 Hotel Circle North, Suite 304

San Diego, CA 92108

(619) 688-2400 
	www.reinforcedearth.com

	Retained Earth 

(Steel mesh soil reinforcement with 5 ft square concrete face panels)
	The Reinforced Earth Company

1660 Hotel Circle North, Suite 304

San Diego, CA 92108

(619) 688-2400
	www.reinforcedearth.com

	MSE Plus  - 5 ft square

(Steel mesh soil reinforcement with 5 ft square concrete face panels)
	SSL

4740 Scotts Valley Drive, 

Suite E 209

Scotts Valley, CA  95066

(831) 430-9300
	www.mseplus.com

	MSE Plus – 5 by 6 ft

(Steel mesh soil reinforcement with 5 ft high by 6 ft wide concrete face panels)
	SSL

4740 Scotts Valley Drive,

Suite E 209

Scotts Valley, CA  95066

(831) 430-9300
	www.mseplus.com

	Criblock

(Concrete cribs)
	Retaining Walls Company
1525 Grand Ave.
San Marcos, CA 92083
(760) 471-2500
	www.rwcn.net

	Port-O-Wall Precast Concrete Retaining Wall System

(Full height precast panels on footing)


	Port-O-Wall Systems, LLC

585 Fifth Street West PMB 182

Sonoma, CA  95476

(707) 938-4516
	www.port-o-wall.com

	ARES – 9 by 5 ft

(Geogrid soil reinforcement with 9 ft wide by 5 ft high concrete face panels)
	Tensar International Corporation

34892 Calle Fortuna

Capistrano Beach, CA  92624

(949) 488-7054
	www.tensarcorp.com

	Landmark Reinforced Soil Wall System

(Geogrid soil reinforcement with modular concrete block facing at 4 degree batter)
	Anchor Wall Systems, Inc.

5959 Baker Road, Suite 390

Minnetonka, MN  55345-5995

(877) 295-5415
	www.anchorwall.com

	KeySystem 1
	Keystone Retaining Wall Systems

4444 West 78th Street 

Minneapolis, MN  55435

(952) 897-1040
	http://www.keystonewalls.com
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USE WITH 2006 STANDARDS.

Use with 19NAIL and 53SHOT.

Use for all soil nail walls.  Structure excavation and backfill pay limit diagram must be shown on the plans.

Insert in the special provisions as 19-650.

10‑1.__  SOIL NAIL WALL EARTHWORK

This work shall consist of stability testing, excavating for soil nail wall construction, and backfilling around completed soil nail walls in conformance with the details shown on the plans, the provisions in Section 19‑3, "Structure Excavation and Backfill," of the Standard Specifications, and these special provisions.

2.  For emergency and/or delayed start projects, add the submittal of working drawings to "Delayed Start" and/or "Order of Work."

Working Drawings

The Contractor shall submit a complete working drawing submittal for earthwork for each soil nail wall to the Offices of Structure Design in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  Working drawings shall be 11" x 17" in size.  For initial review, 5 sets of drawings shall be submitted.  After review, between 6 and 12 sets, as requested by the Engineer, shall be submitted to Offices of Structure Design for final approval and use during construction.

3

Working drawing submittals for soil nail wall earthwork shall show the contract number, structure number, full name of the structure as shown on the project plans, and District-County-Route-Post Mile on each drawing and calculation sheet.  The Contractor's name, address, and telephone and fax numbers shall be shown on the working drawings.  Each sheet shall be numbered in the lower right hand corner.

4

The working drawing submittal for soil nail wall earthwork shall contain all information required for the construction and quality control of the earthwork, including the following:

A.
A proposed schedule and detailed construction sequence.  The construction sequence shall include measures to ensure wall and slope stability during all stages of wall construction, including provisions for installation of verification and proof test soil nails and discontinuous rows of soil nails.

B.
Methods of excavation to the staged lifts indicated and types of excavation equipment.

C.
Exposed vertical soil lift height and proposed maximum duration of exposure for each wall zone, including supporting calculations, and provisions for stabilization of the exposed soil face.

D.
Details for the monitoring system for wall deflection.

E.
Information on space requirements for installation equipment.

F.
A detailed construction dewatering plan addressing all elements necessary to divert, control, and dispose of surface water and ground water.

5

The working drawings shall be stamped and signed by an engineer who is registered as a Civil Engineer in the State of California.

6

The Contractor shall allow the Engineer 4 weeks to review the working drawings after a complete submittal has been received.

7

Should the Engineer fail to review the complete working drawing submittal within the time specified and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the soil nail wall earthwork working drawing submittal, an extension of time commensurate with the delay in completion of the work thus caused will be granted in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

Stability Testing

8
The Contractor shall perform stability testing to verify the Contractor's proposed excavation lift height and exposure duration for soil nail wall construction.  Stability testing shall be performed before roadway excavation.

9.  Input stations and elevations for respective wall zones as provided by Geotechnical Design.  NOTE: the entire wall surface must be covered by the chart.  Add or delete cells as necessary.

A minimum of one stability test shall be performed within the limits of each wall zone as defined in the following table:

	Wall

Zone
	Beginning Stationing
	End Stationing
	Upper Elevation (ft)
	Lower Elevation (ft)

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	


10

The stability tests shall be conducted by performing staged roadway excavation to produce a neat excavated face no more than 3 feet in front of the location of the final soil nail wall face.  The height of the excavated face shall be as specified in the approved working drawings.  The excavated face shall be 20 feet long and parallel to the soil nail wall alignment.  The excavated face shall have a constant height within the 20‑foot section.  Ramps may be excavated outside the 20‑foot section to provide construction access.  The excavated face shall be left open for the duration specified in the approved working drawings.

11

The excavated face shall maintain its integrity without raveling, sloughing, or measurable lateral movement at the completion of the stability test.  After written approval by the Engineer, the proposed excavation height may be used in that wall zone as the stand-up height of the excavated face for the duration observed in the stability test.

12

If at any time the exposed excavated face fails to maintain its integrity without raveling, sloughing, or measurable lateral movement for the duration of time observed in the approved stabilization test, the Contractor shall immediately stabilize the excavated face and perform additional stability testing as described herein.

13

If the Contractor uses a maximum excavation lift height of not greater than 5 feet, no stability testing will be required.

14

When stability testing is not performed, shotcrete shall be applied during the same work shift in which excavation has occurred.  Completion of the shotcrete facing may be delayed up to 24 hours if the Contractor demonstrates that the integrity of the excavated face is maintained.

Construction

15

No excavation or drilling for installation of production soil nails will be permitted in any wall zone until stability testing and verification soil nail testing have been completed in that wall zone, and the test results have been approved by the Engineer.

16

Excavation for soil nail installation shall proceed from the top down in a staged lift sequence as shown on the approved wall earthwork working drawings.

17

The complete excavated face shall be cleaned of all loose materials, mud, rebound, and other materials that could prevent or reduce shotcrete bond to the excavated face and soil nails.

18

The Contractor shall remove all cobbles, boulders or portions of boulders, rubble, or debris that are encountered at the final wall alignment during wall face excavation and that protrude from the excavated face more than 2 inches into the design shotcrete thickness as shown on the plans.  Such over excavation shall be backfilled with shotcrete.

19

The Contractor shall immediately notify the Engineer of the occurrence of raveling or local instability of the final wall face excavation or a horizontal movement of the wall face exceeding 0.4 percent of the total excavated wall height.

20

Unstable areas shall be temporarily stabilized by means of buttressing the exposed excavation face with an earth berm or other methods approved in writing by the Engineer.  Construction of the wall in unstable areas shall be suspended until remedial measures, submitted by the Contractor and approved by the Engineer, have been taken.

21

The Contractor shall protect installed soil nails during excavation and subsequent operations.  Damaged soil nails shall be replaced by the Contractor, at the Contractor's expense.

22

The Contractor shall complete soil nail construction and application of shotcrete wall facing in conformance with the construction sequence in the approved wall earthwork working drawings.
23

Where the Contractor's excavation and installation methods result in a discontinuous wall along any soil nail row, the ends of the structurally completed wall section shall extend beyond the ends of the next lower excavation lift by a distance equal to twice the lift height.  The Contractor shall maintain temporary slopes at the ends of each wall section to ensure slope stability.

24*.  Input minimum compressive strength of shotcrete for wall stability during construction as provided by Designer.

No excavation shall proceed to the next underlying excavation lift until the portion of wall in the current excavation lift is structurally complete.  A portion of soil nail wall shall be considered structurally complete when:

A.
Soil nail construction has been completed.

B.
Reinforced shotcrete facing has been constructed.

C.
Soil nail grout and shotcrete facing have been cured for at least 72 hours or have attained a minimum compressive strength of ______ psi.

D
The soil nail facing anchorage has been attached.

E
The representative soil nail tests have been completed for that portion of wall.

F
The soil nail test results have been approved in writing by the Engineer.
25.  Edit to suit job.

Measurement and Payment

Excavation and backfill for soil nail wall construction will be measured and paid for as structure excavation (soil nail wall) and structure backfill (soil nail wall).

26.  Edit to suit job.

Full compensation for stability testing and furnishing, constructing, and removing working and stabilizing berms for soil nail wall construction shall be considered as included in the contract price paid per cubic yard for structure excavation (soil nail wall), and no additional compensation will be allowed therefor.

27

Full compensation for shotcrete used to fill voids created by the removal of cobbles and boulders or other obstructions shall be considered as included in the contract price paid per cubic yard for shotcrete and no additional compensation will be allowed therefor.

 XE "19NAIL_E_R04-17-07" 
Page 1 of 12

USE WITH 2006 STANDARDS.

Use with 19WALL & 53SHOT.

Plans for soil nails should include the following:

- Elevations for use in computing excavation and backfill quantities.

- Locations of proof test soil nails.

- Minimum length of soil nails.  Soil nails should be at least 15 feet long; if not, contact Geotechnical Services.

Insert in the special provisions as 19‑660.

10‑1.__  SOIL NAIL ASSEMBLY

This work shall consist of drilling holes in existing foundation materials, installing and grouting steel bars in drilled holes, installing anchorage systems, and testing of installed soil nails in conformance with the details shown on the plans, the provisions of the Standard Specifications, and these special provisions.

Paras 2 thru 7, for emergency and/or delayed start projects, add the submittal of working drawings to "Delayed Start" and/or "Order of Work."

2

Working Drawings

The Contractor shall submit a complete working drawing submittal for soil nail assemblies to the Offices of Structure Design in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  Working drawings shall be 11" x 17" in size.  For initial review, 5 sets of drawings shall be submitted.  After review, between 6 and 12 sets, as requested by the Engineer, shall be submitted to the Offices of Structure Design for final approval and use during construction.

3

Working drawing submittals for soil nail assemblies shall show the contract number, structure number, full name of the structure as shown on the project plans, and District-County-Route-Post mile on each drawing and calculation sheet.  The Contractor's name, address, and telephone and fax numbers shall also be shown on the working drawings.  Each working drawing sheet shall be numbered in the lower right hand corner of the sheet.

4

The working drawing submittal for soil nail assemblies shall contain all information required for the construction and quality control of the soil nail wall, including the following:

A.
The proposed schedule and detailed construction sequence of the installation and grouting of soil nails, application of shotcrete, and construction of cast-in-place reinforced concrete.

B.
Complete details and specifications for the anchorage system, soil nails, and test soil nails, including encapsulation materials and grouting methods.

C.
Drilling methods and equipment, including proposed drilled hole diameter with assumed bond strength, supporting calculations, and equipment space requirements.

D.
Grout mix designs and testing procedures.

E.
Grout placement procedures and equipment, including minimum required cure time.

F.
Proposed soil nail testing equipment, including jacking frame and appurtenant bracing, and the method and equipment for determining soil nail displacement during testing.

G.
Details for providing bonded and unbonded lengths, including type of packers or other appropriate devices.

H.
Details for isolation of installed proof soil nails during shotcrete installation.

I.
Procedure for extraction of grouted soil nails.

5

The working drawings shall be stamped and signed by an engineer who is registered as a Civil Engineer in the State of California.

6

The Contractor shall allow the Engineer 4 weeks to review the working drawings after a complete submittal has been received.

7

Should the Engineer fail to review the complete working drawing submittal within the time specified, and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the soil nail working drawing submittal, an extension of time commensurate with the delay in completion of the work thus caused will be granted in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

8

Materials

The materials specified below shall be used for construction of soil nail assemblies and test soil nails.

Para 9 & 10:  A site is considered corrosive if 1) chloride concentration is 500 ppm or greater, OR 2) sulfate concentration is 2000 ppm or greater, OR 3) pH is 5.5 or less.

9.  Use for non-corrosive sites, delete Para 10.

Bar reinforcement for soil nails shall conform to the provisions for bar reinforcement in Section 52, "Reinforcement," of the Standard Specifications.  When Grade 60 soil nails are shown on the plans, the bar reinforcement shall also conform to the requirements in ASTM Designation:  A 615/A 615M or A706/A706M.  When Grade 75 soil nails are shown on the plans, the bar reinforcement shall also conform to the requirements in ASTM Designation:  A 615/A 615M.  The soil nail shall be either a reinforcing bar encapsulated full length in a grouted corrugated plastic sheathing or an epoxy-coated reinforcing bar partially encapsulated in a grouted corrugated plastic sheathing.  The bar shall be centered in the sheathing and the space between the sheathing and the bar shall be filled with grout.  The epoxy coating shall have a minimum thickness of 12 mils.

10.  Use for corrosive sites, check that appropriate details are shown on the plans.  Delete Para 9.

Bar reinforcement for soil nails shall conform to the provisions for bar reinforcement in Section 52, "Reinforcement," of the Standard Specifications. When Grade 60 soil nails are shown on the plans, the bar reinforcement shall also conform to the requirements in ASTM Designation:  A 615/A 615M or A 706/A 706M.  When Grade 75 soil nails are shown on the plans, the bar reinforcement shall also conform to the requirements in ASTM Designation:  A 615/A 615M.  The soil nail shall be a reinforcing bar encapsulated full length in a grouted corrugated plastic sheathing.  The bar shall be centered in the sheathing and the space between the sheathing and the bar shall be filled with grout.

11

Soil nails shall be lengthened or additional soil nails shall be installed if ordered by the Engineer.  The lengthening or addition of soil nails, if ordered by the Engineer, will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.

12

Bar reinforcement for soil nails shall have a minimum length of 6 inches of thread on the anchorage end.  Threading may be continuous spiral deformed ribbing provided by the bar deformations or may be cut into a reinforcing bar.  If threads are cut into a reinforcing bar, the bar size shall be the next larger bar designation number from that shown on the plans and coarse threads shall be used.  The epoxy coating at the anchorage end of epoxy-coated bars may be omitted for a maximum length of 6 inches.  Metal surfaces of assembled splices of epoxy-coated bars shall be epoxy coated.

13

Corrugated plastic sheathing shall be either polyvinyl chloride (PVC) or high-density polyethylene (HDPE).  The minimum sheathing wall thickness shall be 25 mils.

14

HDPE shall have a density between 0.940 and 0.960 grams per cubic centimeter when measured in conformance with the requirements in ASTM Designation:  D 792, Test Method A.

15

The sheathing shall have sufficient strength to prevent damage during construction operations and shall be watertight, chemically stable without embrittlement or softening, and nonreactive with concrete.

16

Splicing of soil nails shall be made only at the locations shown in the approved working drawings or at ends of soil nails that the Engineer has ordered to be lengthened.

17

Bar reinforcement for verification and proof test soil nails shall conform to the provisions for bar reinforcement in Section 52, "Reinforcement," of the Standard Specifications and shall be of a size and grade determined by the Contractor.  Test soil nail bars shall be not smaller than the production soil nails they represent.

18

Verification and proof test soil nails shall be lengthened if ordered by the Engineer.  The lengthening of test soil nails, if ordered by the Engineer, will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.

19

Bar reinforcement for verification and proof test soil nails need not be epoxy coated or encapsulated in grouted plastic sheathing.  Splicing of test soil nails shall be made only at locations outside of the bonded length.

20

Anchorages for soil nails shall conform to the details shown on the plans and the provisions in Section 75‑1.02, "Miscellaneous Iron and Steel," of the Standard Specifications, except that nuts, washers, wedges, and bearing plates to be fully encased in concrete, grout, or shotcrete need not be galvanized.  Concrete anchors on bearing plates shall conform to the provisions for stud connectors in Section 55‑2, "Materials," of the Standard Specifications.

21

Grout shall conform to the provisions in Section 50‑1.09, "Bonding and Grouting," of the Standard Specifications.  California Test 541 will not be required nor will the grout be required to pass through a screen with a 0.07‑inch maximum clear opening prior to being introduced into the grout pump.  Fine aggregate may be added to the grout mixture of cement and water in drilled holes 6 inches or greater in diameter, but only to the extent that the cement content of the grout is not less than 930 pounds per cubic yard of grout.  Fine aggregate, if used, shall conform to the provisions in Section 90‑2, "Materials," and Section 90‑3, "Aggregate Gradings," of the Standard Specifications.  Grout with fine aggregate shall have a nominal penetration equal to or greater than 90 mm when measured in conformance with California Test 533 and shall have an air content of equal to or less than 2 percent when measured in conformance with California Test 504.  Air-entraining admixtures shall not be used for grout with fine aggregate.

22

The consistency of grout with fine aggregate shall be verified prior to use by producing a batch to be tested.  The test batch shall be produced and delivered to the project under conditions and in time periods similar to those expected during the placement of grout in the soil nails.  Grout for the test batch shall be placed in an excavated hole or suitable container of adequate size to allow testing in conformance with California Test 533.  The test batch shall demonstrate that the proposed grout mix achieves the specified nominal penetration.  Upon completion of the testing, the grout shall be disposed of in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

23

Construction

No excavation or drilling for the installation of production or proof soil nails will be permitted in any wall zone until stability testing and verification soil nail testing have been completed in that wall zone and the test results have been approved by the Engineer.

24*.  Edit or delete to suit project.  Use ONLY items that apply to the project.  DO NOT leave this unedited.  This is for project specific conditions ONLY; consult Geotechnical Services, geotech reports, and LOTB.

Difficult soil nail assembly construction is anticipated due to    caving soils,    hazardous and contaminated materials,    serpentine materials,    tidal flow fluctuation,    high ground water, cobbles and boulders,    subsurface concrete debris,    low overhead clearance,    underground utilities,    overhead utilities,    the requirements of soil nail assembly embedment into existing foundation materials,    sound control,       and traffic control.

25

The Engineer shall be present during drilling, installation, grouting, and testing for verification soil nails.

26

The Contractor shall determine the required drilled hole diameter and installation method to achieve the soil nail pullout resistance values specified on the plans.

27

Drilling equipment shall be designed to drill straight and clean holes.  The drilling method and the size and capability of the drilling equipment shall be as approved in the working drawings.

28

At locations where caving conditions are anticipated, sufficient casing and auger lengths shall be available on site to maintain uninterrupted installation of anchors.

29

At locations where hard drilling conditions such as rock, cobbles, boulders, or obstructions are anticipated, a down hole pneumatic hammer drill rig and drill bit shall be available on site to drill holes for soil nails.

30.  Plans must show right-of-way or easements for drilled holes.

Drilled holes for walls shall not extend beyond the right-of-way or easement limits as shown on the plans or as specified in these special provisions.

31

Holes shall be drilled in the existing foundation materials.  Holes for verification and proof soil nails shall be of the same diameter as those for the production soil nails they represent.

32

Holes shall be cleaned to remove material resulting from drilling operations.  Water for cleaning holes shall not be used unless approved in writing by the Engineer.  Soil nails shall not be installed in the drilled holes until the holes have been inspected by the Engineer.

33

Soil nails shall be installed in drilled holes in an expeditious manner so that caving or deterioration of the drilled holes does not occur.

34

Centralizers shall be used during installation to support the soil nail in the center of the drilled hole.  Centralizers shall be spaced at a maximum of 7.5 feet on center along the length of the bar, and 18 inches from the end of the bar.

35

Where the soil nail cannot be completely inserted, the Contractor shall remove the bar and clean or redrill the hole to permit unobstructed installation.  Partially installed bars shall not be driven or forced into the drilled hole and will be rejected.  When open-hole drilling methods are being used, the Contractor shall have hole cleaning tools on site suitable for cleaning drilled holes along their full length just prior to bar insertion and grouting.

36

The Contractor may install verification soil nails through the existing slope face, drill platform work bench, stabilization berm, stability test exposed face, or into slot cuts made for the lift in which the verification soil nails are located.  Slot cuts shall only be large enough to accommodate the drill and test setup equipment.  The verification test nails shall be installed within the limits of each wall test zone or within the limits of the 20‑foot excavated stability test face, and shall be at least 10 feet apart.

37

The length of drilled hole shall be verified and recorded by the Contractor before grouting.

38

The Contractor shall grout the drilled hole after installation of the soil nail.  Grout shall be injected at the low end of the drilled hole and shall fill the drilled hole with a dense grout free of voids or inclusion of foreign material.  The Contractor shall completely grout the drilled hole in one continuous operation.  Cold joints shall not be used in grout placement.

39

Only the bonded length of test soil nails shall be grouted.

40

Soil nails shall be installed and grouted in the same work shift as the drilling operation.

41

Any remaining void at the exterior end of the drilled hole shall be filled with shotcrete, and the soil nail secured at the face of the shotcrete.  The steel bearing plate shall be seated with full bearing on the shotcrete surface, and the nut for the soil nail shall be hand tightened before the initial set of the shotcrete.  The nut shall be made wrench tight after the shotcrete has set for 24 hours unless a shorter time is approved by the Engineer.

42

After placing grout, soil nails shall remain undisturbed for the cure time stated in the approved soil nail working drawings.

43

The Contractor shall construct verification soil nails using the same equipment, methods, nail inclination, and drill hole diameter as to be used for production soil nails.

44

Testing

The Contractor shall perform load testing of verification and proof soil nails to verify the Contractor's soil nail installation methods and pullout resistance.  Load testing shall consist of incrementally loading the soil nail until either the maximum test load has been held for the specified duration or a pullout failure has occurred.
45

Production soil nails shall be represented by proof soil nails within a given wall zone.

46

The Contractor shall monitor and record total movement of the test soil nail relative to the grout during application of the test load.

47

Test loads shall be applied using a hydraulic jack supported by a reaction frame capable of supporting the test equipment without excessive deformation.  Test loads shall be maintained within 5 percent of the intended load throughout hold periods.  Applied test loads shall be determined by using either a calibrated pressure gage or a load cell.  Movements of the soil nail head shall be measured using a gage capable of measuring to 0.001 inch and recorded to the nearest 0.001 inch at each increment of load, including the ending alignment load, during the load tests.  The gage shall have sufficient capacity to allow the test to be completed without resetting the gage during testing.  Unloading and repositioning of test equipment during testing will not be allowed.

48

The pressure gage shall be graduated in 100 psi increments or less, and shall have an accurately reading dial at least 6 inches in diameter.  Each jack and its gage shall be calibrated as a unit with the cylinder extension in the approximate position that it will have at final jacking force, and shall be accompanied by a certified calibration chart.  Each jack and pressure gage assembly shall be calibrated in conformance with the provisions for jacks used to stress tendons permanently anchored at greater than 25 percent of ultimate tensile strength in Section 50‑1.08, "Prestressing," of the Standard Specifications.  The load cell shall be calibrated and shall be provided with an indicator capable of measuring the test load in the soil nail.  The range of the load cell shall be such that the lower 10 percent of the manufacturer's rated capacity will not be used in determining the jacking force.

49

The test load may be verified by State forces with State-furnished operated in conformance with the requirements of California Test 677.  The Contractor shall provide sufficient labor, equipment, and material to install and support such testing equipment at the soil nails and to remove the testing equipment after the testing is complete, as ordered by the Engineer.

50

The Contractor shall furnish to the Engineer complete results for each soil nail tested.  Data for each test shall list key personnel, test loading equipment, soil nail location, hole diameter and depth, bonded length, type of soil, method of drilling, and amount of ground water encountered within the bonded length.  Test data shall also include the dates and times of drilling, soil nail installation, grouting, and testing.  The test load and amount of displacement shall be included in the test data when any displacement of the soil nail relative to a fixed reference point occurs.

51

The test load T shall be determined by the following equation:

T= LB ( Qd 

Where:

LB
= soil nail bonded length (ft), not less than 10 feet

Qd
= design pullout resistance (pounds/linear foot), as shown on the plans.
52

The Contractor shall perform load testing on verification soil nails in the presence of the Engineer.  Two verification soil nails shall be installed and tested for each soil nail wall zone listed.  Installation and testing of verification soil nails may be performed during stability testing.

53

The verification test procedure shall conform to the following:

A.
The test shall be conducted by measuring and recording the test load applied to the verification soil nail and the movement of the soil nail head at each load listed in the following loading schedule.

	VERIFICATION TEST

	TEST LOAD
	HOLD TIME

	AL (0.10T)
	Until Stable

	0.20T
	2 minutes

	0.40T
	2 minutes

	0.60T
	2 minutes

	0.80T
	2 minutes

	1.00T (Creep Test)
	60 minutes

	1.25T
	2 minutes

	1.50T (Maximum Test Load)
	10 minutes

	AL 
	Until Stable

	
	

	T = Test load as determined by Contractor.

	AL = Alignment load = 0.10T


B.
Each increment of load shall be applied in less than one minute and held for at least one minute but not more than 2 minutes, except that the creep test load shall be held for 60 minutes.  During the creep test, the movement of the soil nail head shall be measured at 1, 2, 3, 4, 5, 6, 10, 20, 30, 40, 50, and 60 minutes.  The observation period for the 60‑minute load shall start when the pump begins to apply the increment of load from 0.80T to 1.00T.

C
If the movement measured between 6 minutes and 60 minutes at 1.00T is less than 0.08 inch, the load shall continue to be increased incrementally to 1.50T, then reduced to the ending alignment load.

D.
If the movement measured between 6 minutes and 60 minutes is 0.08 inch or greater, the load shall be reduced to the ending alignment load.

54*.  Insert two percent of total number of production soil nails.

The Contractor shall perform load testing on proof soil nails at locations shown on the plans in the presence of the Engineer.  In addition to proof soil nails designated on the plans, the Engineer will instruct the Contractor to install and test ____ additional proof soil nails at locations to be determined by the Engineer.

55

Proof soil nail testing shall be performed against a temporary bearing yoke that bears directly on the shotcrete facing.  Test loads transmitted through the temporary bearing yoke shall not fracture the shotcrete or cause displacement or sloughing of the soil surrounding the drilled hole.

56

The proof test procedure shall conform to the following:

A.
The proof test shall be conducted by measuring and recording the test load applied to the soil nail and the movement of the soil nail head at each load listed in the following loading schedule.

	PROOF TEST

	TEST LOAD
	HOLD TIME

	AL (0.10T)
	Until Stable

	0.20T
	2 minutes

	0.40T
	2 minutes

	0.60T
	2 minutes

	0.80T
	2 minutes

	1.00T (Creep Test)
	10 minutes

	1.25T*
	2 minutes

	1.50T*
	2 minutes

	AL
	Until stable

	
	

	T = Test load as determined by Contractor.

	AL = Alignment load = 0.10T

	* Loads for supplemental load testing only


B.
Each increment of load shall be applied in less than one minute and held for at least 2 minutes, except that the creep test load shall be held for 10 minutes.  During the creep test, the movement of the soil nail head shall be measured and recorded at 1, 2, 3, 4, 5, 6, and 10 minutes.  The observation period for the 10‑minute load hold shall start when the pump begins to apply the increment of load from 0.80T to 1.00T.

C.
If the load of 1.00T cannot be maintained with 0.08 inch or less of measured movement between one minute and 10 minutes, the 1.00T load shall be maintained for an additional 50 minutes.  Soil nail head movement shall be measured at 20, 30, 50, and 60 minutes.  A creep curve showing the movement between 6 minutes and 60 minutes shall be plotted as a function of the logarithm of time.

D.
The load shall be reduced to the ending alignment load after creep testing is completed.

57

Soil nails shall be unloaded only after completion of testing.

58

A soil nail test will be considered acceptable when:

A.
For verification tests, a total creep movement of less than 0.08 inch is measured between 6 minutes and 60 minutes of creep testing and the creep rate is linear or decreasing in time logarithmic scale between the one‑minute and 60‑minute readings.

B.
For proof tests, (1) a total creep movement of 0.08 inch or less is measured between one minute and 10 minutes of creep testing or (2) a creep movement of less than 0.08 inch is measured between 6 minutes and 60 minutes and the creep rate is linear or decreasing in time logarithmic scale between the 6‑minute and 60‑minute readings.

C.
The total measured movement at the maximum test load less the measured movement at the final alignment load exceeds 80 percent of the theoretical elastic elongation of the soil nail unbonded length.

D.
A pullout failure of the soil nail does not occur.  A pullout failure has occurred when attempts to increase the test load result in movement of the soil nail relative to a fixed reference point without an increase in load.  The pullout failure load shall be recorded as part of the test data.

59

The Engineer will select up to one‑half of proof test nails for supplemental load testing.  Only those proof nails exhibiting a creep movement of less than 0.08 inch in 10 minutes will be considered for supplemental testing.  Supplemental testing shall be performed immediately following creep testing.  Soil nails selected for supplemental testing shall be tested to the loads and for the durations specified in these special provisions.  The test load and movement of the soil nail head shall be recorded, and the results included in the soil nail test data.

60

Verification soil nails that fail to meet acceptance criteria will be rejected.  The Contractor shall submit revised working drawings for additional verification soil nails.

61

The Engineer will determine the cause of failure for each rejected verification test nail.  Installation methods, if determined to be the cause of failure, will be rejected and the Contractor shall include proposed alternative installation methods in the revised working drawings.  The Contractor, at the Contractor's expense, shall install additional verification soil nails at the direction of the Engineer until acceptance criteria are met.  If the Engineer revises soil nail lengths or nominal pullout resistance values, the replacement verification test nails will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.

62

The Contractor shall log horizontal borings for additional verification soil nails and submit a test boring report to the Engineer.  The soil and rock classification shall conform to the "Soil and Rock Logging Classification Manual: Field Manual" published by the Department.  The test boring report shall be signed by a geologist or engineer who is registered as a Geologist or Civil Engineer in the State of California.  The logging manual can be obtained by contacting the Transportation Laboratory and is available at:

http://www.dot.ca.gov/hq/esc/geotech/request.htm

63

The test boring report shall include the following:

A.
Summary of drilling methods, drilling equipment, drill platforms, and any drilling difficulties encountered.

B.
Location map of the surveyed position of the new test borings relative to existing and proposed facilities (in California Coordinate System and bridge stationing).

C.
Bore hole survey notes.

D.
Depth increments of borings.

E.
Soil and rock classifications and descriptions.

F.
Photographs of cuttings.

G.
Copies of original daily drilling notes, including dates and weather conditions.

64

Logging of horizontal test borings and submittal of the test boring report will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.

65

Production soil nails represented by proof soil nails that fail to meet acceptance criteria, except those represented by proof soil nails selected for supplemental load testing, will be rejected.  The Contractor shall propose alternative installation methods, revise production soil nails, or modify the soil nail plan to the satisfaction of the Engineer.  The Contractor shall submit revised working drawings for replacement soil nails.  Additional proof test soil nails, production soil nails, installation, and testing, including revised working drawings, shall be at the Contractor's expense.

66

Verification and proof soil nails shall be removed to 6 inches behind the front face of the shotcrete after testing has been completed, and the void filled with grout.

67

Verification and proof soil nails shall be extracted when requested by the Engineer, and the void filled with grout.

Paras 68 thru 73, use this section only when required by the Designer.  Notify Estimator of need for supplemental funds.  Edit as necessary to describe the scope of all of the State's research activities so the Contractor can estimate at bid time the impact on operations.

68

RESEARCH INVESTIGATION EQUIPMENT AND ACTIVITIES

The State will conduct research activities within the limits of the soil nailing.

69.  Verify that location of slope indicator casing is shown on the plans.

Research activities will consist of placing and monitoring survey markers and slope indicator casings at locations shown on the plans.  Survey markers will be installed on the face and on the crest of the wall.

70

Research devices will be furnished and installed by State forces.  Work by the Contractor that is ordered by the Engineer to assist in handling and setting up research devices will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.

71

Instrumentation and survey markers shall be protected by the Contractor and will be replaced or restored at the Contractor's expense if damaged by the Contractor's operations.

72

The installation of research devices will be scheduled in advance with the Contractor.  The Contractor shall coordinate operations so as not to interfere with the installation and monitoring of the research devices.

73

In the event that the research devices are not installed by the times scheduled, and if, in the opinion of the Engineer, the Contractor's operations are delayed or interfered with by reason of the research devices not being installed by those times, the State will compensate the Contractor for such delays to the extent provided in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

74

Measurement and Payment

Soil nail assembly will be measured and paid for by the linear foot.  The length to be paid for will be the length of soil nail assembly or test soil nail measured along the bar centerline from the back face of shotcrete to the tip end shown on the plans or ordered in writing by the Engineer.

75

The contract price paid per linear foot for soil nail assembly shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the soil nail assemblies, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

76

Verification and proof test soil nails will be paid for as soil nail assembly.

77

Full compensation for load testing and extracting verification and proof test soil nails shall be considered as included in the contract price paid per linear foot for soil nail assembly, and no separate payment will be made therefor.

78

Full compensation for furnishing, installing, and removing casing shall be considered as included in the contract price paid per linear foot for soil nail assembly, and no additional compensation will be allowed therefor.

79

The quantities of trial batch grout will not be included in any contract item of work, and full compensation for furnishing, producing, and disposing of trial batches shall be considered as included in the contract price paid per linear foot for soil nail assembly, and no additional compensation will be allowed therefor.

80

Payment for proof soil nails that fail supplemental testing will be reduced by $1.00 per linear foot of proof soil nail assembly.
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USE WITH 2006 STANDARDS.

Use for supply lines on bridges.  When supply lines NPS 4 diameter or greater are specified, details must be shown on the contract plans.  Pay limits of water supply lines (bridge) must be shown on the plans.  Add SSP 51‑300 and SSP 51‑490 when soffit access opening covers are shown on the plans.  Add SSP 75‑500 when manholes are shown on the plans.

10‑1.__  WATER SUPPLY LINE (BRIDGE)

Water supply lines identified on the plans as supply line (bridge) shall be of the size shown and shall conform to the details shown on the plans, the provisions in Section 20‑5, "Irrigation Systems," of the Standard Specifications, and these special provisions.

2

GENERAL

Unless otherwise shown on the plans, casings shall be installed at each abutment and shall be extended to the greater of: (1) 5 feet beyond the approach slab, (2) 5 feet beyond the end of the adjacent wingwall, or (3) 20 feet beyond the abutment.

3

Working Drawings

The Contractor shall submit complete working drawings for the temporary support of the casing at the abutments to the Offices of Structure Design (OSD) in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.

4.  Use for supply lines NPS 4 or greater.

The working drawings shall be supplemented by the manufacturer's descriptive data, performance data, and installation instructions for the following:

4A*.  Edit to agree with the type of expansion assemblies shown on the plans.

A.
Expansion assemblies.

B.
Seismic expansion assemblies.

4C.  Use only for bridges requiring pipe hangers; i.e., other than box girder bridges.

C.
Pipe hanger assemblies and lateral restraint assemblies.

5

Data for the expansion assemblies for supply lines NPS 4 or greater shall include the preset dimension for each expansion assembly installation.

6

For initial review, 5 sets of drawings shall be submitted.  After review, between 6 and 12 sets, as requested by the Engineer, shall be submitted to the OSD for final approval and use during construction.

Paras 7 thru 11, use for supply lines less than NPS 4 diameter.  If deleted, retain "MATERIALS" heading for use with Paras 12 thru 24.

7

MATERIALS

Pipe and Fittings for Supply Lines Less Than NPS 4

Pipe and fittings for supply lines less than NPS 4 shall conform to the provisions in Section 20‑2.15A, "Steel Pipe," of the Standard Specifications.

8

Air Release Valve Assemblies for Supply Lines Less Than NPS 4

Each air release valve assembly for supply lines less than NPS 4 shall consist of a threaded tee of the same diameter as the supply line or pipe saddle, an NPS 1 ball valve, an automatic air release valve, and a tank vent.  The air release valve shall have a cast iron body with stainless steel trim and float, an NPS 1 inlet pipe connection, and a 3/16 inch orifice.  The tank vent shall be the size of the air release valve outlet and shall have a double opening facing down with screen cover.

9

Casing Insulators for Supply Lines Less Than NPS 4

Casing insulators for supply lines less than NPS 4 shall be designed for the size of casing and the supply line shown on the plans.  Casing insulators for supply lines shall be high density, injection molded polyethylene, 2‑piece construction with cadmium plated nuts and bolts and shall have a nonconductive inner liner.  Casing insulators shall be factory constructed to ensure the supply line is centered in the casing to avoid any pipe to pipe contact and shall have at least 2 runners seated on the bottom of the casing.

10

Pipe End Seals for Supply Lines Less Than NPS 4

Pipe end seals for supply lines less than NPS 4 shall cover the space between the supply line and the end of the casing.  Pipe end seals shall be made with 2‑inch thick construction grade redwood and cut to fit the supply line.

11

Expansion Assemblies for Supply Lines Less Than NPS 4

Expansion assemblies for supply lines less than NPS 4 shall be the hose type.  Hose shall be medium or heavy weight, oil resistant, flexible, reinforced with a minimum of 2‑ply synthetic yarn or steel wire, equipped with steel flanges, and shall have rubber or synthetic rubber cover and tube.  The hose and flange assembly shall have the same nominal inside diameter as the supply line and shall be rated for a minimum working pressure of 200 psi.  Hoses carrying potable water shall meet Food and Drug Administration standards.

Paras 12 thru 24, use for supply lines NPS 4 or greater.

12

Pipe and Fittings for Supply Lines NPS 4 or Greater

Pipes and fittings for supply lines of NPS 4 or greater shall be ductile iron.  Ductile iron pipe shall be restrained push‑on joint pipe conforming to the requirements in ANSI/AWWA C151/A21.51.  At expansion joint connections, ductile iron pipe shall have a factory installed flange on one end compatible with the expansion joint connection, and the other end shall be compatible with the restrained push‑on joint pipe or flange for a continuous connection.  Ductile iron pipe shall be furnished in full 18‑foot lengths.

13

Restrained push‑on joints for ductile iron pipe shall conform to the requirements in ANSI/AWWA C111/A21.11.  The joints shall be boltless, noncompression, nonthreaded with synthetic rubber gasket seals, and shall have a positive locking device to keep the connection from separating.  The joints shall be designed for a working pressure of 350 psi and shall be capable of deflecting after assembly.

14

Fittings and flanges for ductile iron pipe shall conform to the requirements in ANSI/AWWA C110/A21.10, except the Contractor may use the manufacturer's proprietary design dimensions for restrained push‑on joint pipe.

15

Ductile iron pipe and fittings shall have a mortar lining and a seal coating conforming to the requirements in ANSI/AWWA C104/A21.4.  Pipe shall have a bituminous outside coating conforming to the requirements in ANSI/AWWA C151/A21.51, and fittings shall have a bituminous outside coating conforming to the requirements in ANSI/AWWA C110/A21.10.

16

Air Release Valve Assemblies for Supply Lines NPS 4 or Greater

Each air release valve assembly for supply lines of NPS 4 or greater shall consist of a double-strap pipe saddle, pressure rated for a minimum of 150 psi, an NPS 1 ball valve, an automatic air release valve, and a tank vent.  The air release valve shall have a cast iron body with stainless steel trim and float, an NPS 1 inlet pipe connection, and a 3/16 inch orifice.  The tank vent shall be the size of the air release valve outlet and shall have a double opening facing down with screen cover.

17

Casing Insulators for Supply Lines NPS 4 or Greater

Casing insulators for supply lines of NPS 4 or greater shall be designed for the size of casing and supply line shown on the plans.  Each casing insulator shall be an 8‑inch wide unit consisting of a 14‑gage, painted or galvanized steel band, and a minimum of four 2‑inch wide glass reinforced runners.  The casing insulators shall have a nonconductive inner liner.  Insulators 6 inches or larger shall have a 10‑mil thick coating of heat fused polyvinyl chloride.  Casing insulators shall be factory constructed to ensure the supply line is centered in the casing to avoid pipe to pipe contact and shall have at least 2 runners seated on the bottom of the casing.

18

Dirt Stops for Supply Lines NPS 4 or Greater

Dirt stops for supply lines NPS 4 or greater shall consist of a redwood cover and foam that fills the end void between the supply line and the end of the casing.  The redwood cover shall be 2‑inch thick construction grade redwood and cut to fit the supply line.  The foam shall be commercially available polyurethane foam spray.

Paras 19 thru 21, use when seismic expansion assemblies are shown on the plans.  Consult with Structures Mechanical Section if the movement rating of the bridge joint is greater than 8 inches.

19*. Insert Bridge No. and axial movement.

Seismic Expansion Assemblies for Supply Lines NPS 4 or Greater

Each seismic expansion assembly for supply lines NPS 4 or greater at Bridge No.________ shall consist of a sleeve type expansion joint and an integral ball joint at each end with insulated flange connections to the supply line.  Seismic expansion joints shall be manufactured of ductile iron and shall conform to the requirements in ANSI/AWWA C153/A21.53.  Seismic expansion assemblies for pipe sizes NPS 24 and smaller shall be rated for a minimum pressure of 350 psi, and seismic expansion assemblies for pipe sizes greater than NPS 24 shall be rated for a minimum pressure of 250 psi.  Seismic expansion assemblies shall be capable of deflecting and expanding simultaneously to an amount of not less than a 15‑degree angular deflection at each end of the unit and a total of ______‑inches axial movement.

20

Seal gaskets for sleeve expansion shall be retained in the grooved outer casing and shall have a leak proof design capable of withstanding a working pressure of 350 psi.  The expansion sleeve shall have a limiting stop collar to keep the sleeve from separating.  The ball joints for the seismic expansion assembly shall be contained in flanged retainers with seal gaskets that shall conform to the specifications.

21

Expansion joint shall be lined with a minimum of 15 mils of fusion bonded epoxy conforming to the requirements in ANSI/AWWA C213 and shall be holiday tested with a 1500 V spark test conforming to the requirements in ANSI/AWWA C213.

Paras 22 thru 24.  Use only when expansion assemblies are shown on the plans.  Expansion assemblies are different from seismic expansion assemblies in that no ball joints are required.  Consult with the Structures Mechanical Section if the movement rating of the bridge joint is greater than 8 inches.

22*.  Insert Bridge No. and axial movement.

Expansion Assemblies for Supply Lines NPS 4 or Greater

Each expansion assembly for supply lines of NPS 4 or greater at Bridge No.________ shall consist of a sleeve type expansion joint with insulated flange connections to the supply line.  The expansion joint shall be manufactured of ductile iron and shall conform to the requirements in ANSI/AWWA C153/A21.53.  Expansion assemblies for pipe sizes NPS 24 and smaller shall be rated for a minimum pressure of 350 psi , and expansion assemblies for pipe sizes greater than NPS 24 shall be rated for a minimum pressure of 250 psi.  Expansion joints shall be capable of expanding a total of ______‑inches axial movement.

23

Seal gaskets for sleeve expansion shall be retained in the grooved outer casing and shall have a leak proof design capable of withstanding a working pressure of 350 psi.  The expansion sleeve shall have a limiting stop collar to keep it from separating.

24

Expansion joint shall be lined with a minimum of 15 mil thick fusion bonded epoxy conforming to the requirements in ANSI/AWWA C213 and shall be holiday tested with a 1500 V spark test conforming to the requirements in ANSI/AWWA C213.

25

Insulated Flange Connections

Each insulated flange connection shall consist of a dielectric flange gasket, insulating washers, and sleeves held in place with steel bolts and nuts.  The gasket shall have a minimum dielectric rating of 500 V/mil.

26

Casings

Casings shall be welded steel pipe and shall conform to the provisions in Section 70‑1.02B, "Welded Steel Pipe," of the Standard Specifications and these special provisions.  Prior to shipping, exterior surfaces of welded steel pipe shall be cleaned and coated in conformance with the requirements in ANSI/AWWA C213, or at the option of the Contractor, cleaned, primed, and coated in conformance with the requirements in ANSI/AWWA C214.

27

Pipe Wrapping Tape

Wrapping tape for pipe in contact with the earth shall be a pressure sensitive polyvinyl chloride or polyethylene tape with a minimum thickness of 50 mils.

Paras 28 thru 31, use only for bridges requiring pipe hangers; i.e., other than box girder bridges.

28

Pipe Hanger Assemblies

Each pipe hanger assembly shall consist of a concrete clevis plate or embedded steel welded linked eye rods, an adjustable steel yoke, a cast iron pipe roller, a steel roller rod, and hex nuts.  Parts shall be galvanized.  The pipe hanger assembly shall be suitable for the type and size of pipe installed and shall be as shown on the plans.

29

Steel hangers, anchor bolts, pipe clamps, nuts and bolts, and other fittings shall be suitable for the type and size of the supply lines or casings and shall conform to the provisions in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

30.  Use for supply lines less than NPS 4.  Edit to use concrete expansion anchor bolts for existing bridges and L anchor bolts for new bridges.

Pipe Anchorages for Supply Lines Less Than NPS 4

Each pipe anchorage located halfway between the hose assembly shall consist of a fabricated steel I beam, U bolts, concrete expansion anchors or L anchor bolts, and double nuts suitable for the type and size of pipe installed and shall conform to the details shown on the plans and the provisions in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

31.  Use for supply lines NPS 4 or greater.

Lateral Restraint Assemblies for Supply Lines NPS 4 or Greater

Lateral restraint assemblies for supply lines of NPS 4 or greater shall be adjustable and capable of resisting a horizontal force of 10 percent of the contributory dead load to the lateral restraint assembly.  Lateral restraint assemblies shall conform to the provisions in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications and shall be as shown on the plans.

Paras 32 thru 35, use only for bridges requiring concrete pipe supports, usually only for box girder bridges.

32

Concrete Pipe Supports

Each concrete pipe support shall consist of either a precast or cast-in-place concrete pipe cradle, a galvanized steel pipe clamp, anchor bolts, and where shown on the plans, a stainless steel pipe protection shield.

33

Concrete pipe supports and pipe stops shall conform to the dimensions shown on the plans and shall be constructed of minor concrete and commercial quality wire mesh.  Minor concrete shall conform to the provisions in Section 90‑10, "Minor Concrete," of the Standard Specifications, except that it shall contain not less than 590 pounds of cementitious material per cubic yard.  The concrete for pipe supports and pipe stops shall be moist cured for not less than 3 days.

34

Steel anchor bolts, nuts, pipe clamps, pipe protection shields, and other fittings shall be suitable for the type and size of the supply line or casing and shall conform to the provisions in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

35.  Use for supply lines NPS 4 or greater when mortar is shown under pipe at hinges.

The supply line shall be supported at hinges by mortar placed around the lower half of the pipe.  The mortar shall conform to the provisions in Section 51‑1.135, "Mortar," of the Standard Specifications.

36

Epoxy Adhesive

Epoxy adhesive shall conform to the provisions in Section 95, "Epoxy," of the Standard Specifications and one of the following:

A. Section 95‑2.01, "Binder (Adhesive), Epoxy Resin Base," for load bearing applications.

B. Section 95‑2.04, "Rapid Set Epoxy Adhesive for Pavement Markers."

C.
Section 95‑2.05, "Standard Set Epoxy Adhesive for Pavement Markers."

37

INSTALLATION

Water supply lines in bridge structures shall be supported as shown on the plans and in conformance with these special provisions.

38

If a blockout is provided in the bridge abutment wall for casing, the space between the casing and bridge abutment wall shall be filled with mortar conforming to the provisions in Section 51‑1.135, "Mortar," of the Standard Specifications.

39

When the bridge superstructure is to be prestressed, the space around supply lines through abutments shall not be filled until the prestressing has been completed.

40

Openings for supply lines through bridge superstructure concrete shall either be formed or shall consist of pipe sleeves.

Paras 41 & 42, use for supply lines NPS 4 or greater.

41

Ductile iron pipe for supply lines NPS 4 or greater shall be connected and fully extended (pulled out) at the joint before the next connection is made.

42

Expansion joints for supply lines NPS 4 or greater shall be factory adjusted and set at half the expansion capacity and shall be approved by the Engineer prior to installation.  Expansion joints shall be connected to the supply line with insulated flange connections.

43

Cleaning and Closing of Pipe

The interior of the pipe shall be cleaned before installation.  Openings shall be capped or plugged as soon as the pipe is installed to prevent the entrance of foreign material.  The caps or plugs shall remain in place until the adjacent pipe sections are to be installed.

44

Wrapping and Coating Pipe

Damaged coating on supply line pipe in contact with the earth shall be wrapped with tape as follows:

A.
Pipe to be wrapped shall be thoroughly cleaned and primed as recommended by the tape manufacturer.

B.
Tape shall be tightly applied with one-half uniform lap, free from wrinkles and voids to provide not less than a 100‑mil thickness.

C.
Field joints and fittings for wrapped pipe shall be covered by double wrapping 50‑mil thick tape.  Wrapping at joints shall extend a minimum of 6 inches over adjacent pipe coverings.  Width of tape for wrapping fittings shall not exceed 2 inches.  Adequate tension shall be applied so that the tape will conform closely to the contours of the joint.

45.  Use for supply lines less than NPS 4.  Retain heading if Para is deleted.

TESTING

Water supply lines less than NPS 4 shall be tested in conformance with the provisions in Section 20‑5.03H(1), "Method A," of the Standard Specifications, except that the testing period shall be 4 hours minimum with no leakage or pressure drop.

46.  Use for supply lines NPS 4 or greater.

Water supply lines of NPS 4 or greater shall be tested in conformance with the provisions in Section 20‑5.03H(1), "Method A," of the Standard Specifications, except that the testing pressure shall be 175 psi of water pressure, and the testing period shall be 4 hours minimum with no leakage or pressure drop.  The air relief valve shall not be subjected to water pressure due to testing.

47

The Contractor shall furnish pipe anchorages to resist thrust forces occurring during testing.  Leaks shall be repaired and defective materials shall be replaced by the Contractor at the Contractor's expense.

48

Pressure testing and necessary repairing of water lines shall be completed prior to backfilling, placing deck slabs over supply lines in box girder cells, or otherwise covering the supply lines.

49

Each end of the supply line shall be capped prior to and after the testing.

50

The supply line shall be tested as one unit.  The limits of the unit shall be 5 feet beyond the casing at each end of the bridge.

Paras 51 thru 53, edit pay item description as required, or when only one pay item is involved.  Pay limits of water supply line (bridge) are to be shown on the plans.

51

MEASUREMENT AND PAYMENT

Measurement and payment for supply line (bridge) for each size listed in the Engineer's Estimate shall be made in the same manner as galvanized steel pipe and plastic pipe supply lines in Section 20‑5.04, "Measurement," and Section 20‑5.05, "Payment," of the Standard Specifications.

52*.  Use for supply lines less than NPS 4.  Edit to agree with the details shown on the plans.

##SOE DEVELOPMENT

Full compensation for furnishing and installing air release valve assemblies, steel hangers, steel brackets and other fittings, casings and casing insulators, pipe end seals, concrete supports, pipe anchorages, concrete pipe stops, pipe wrapping tape, pull boxes, epoxy adhesives, and expansion assemblies; for cleaning, closing, wrapping, and coating pipe; and for pressure testing shall be considered as included in the contract prices paid per linear foot for the sizes of water supply line (bridge) involved, and no additional compensation will be allowed therefor.

53*.  Use for supply lines NPS 4 or greater.  Edit to agree with the details shown on the plans.

##SOE DEVELOPMENT

Full compensation for furnishing and installing air release valve assemblies, steel hanger assemblies, lateral restraint assemblies, steel brackets and other fittings, casings and casing insulators, dirt stops, concrete pipe supports, concrete thrust blocks, pipe wrapping tape, pull boxes, epoxy adhesives, and seismic expansion assemblies; for cleaning, closing, wrapping, and coating pipe; and for pressure testing, shall be considered as included in the contract prices paid per linear foot for the sizes of water supply line (bridge) involved, and no additional compensation will be allowed therefor.
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USE WITH AMENDED SECTION 39, "HOT MIX ASPHALT."

USE WITH 2006 STANDARDS.

Use in Climate Area III [refer to table 6‑3 in the RTL Guide for climate areas] when surfacing is to be placed on highway bridge decks, and over deck seal on highway bridge decks, and in Climate Areas I and II when surfacing is placed on restored bridge decks.

See SSP 54‑120 "Deck Seal."  Edit if hot mix asphalt is also to be used for roadway surfacing or in miscellaneous areas.

10‑1.__  HOT MIX ASPHALT
Hot mix asphalt (HMA) shall be Type B and shall conform to the provisions in Section 39, "Hot Mix Asphalt," of the Standard Specifications and these special provisions.

2

The aggregate for use in HMA shall conform to the provisions in Section 39‑1.02E, "Aggregate," of the Standard Specifications and the following:

A.
The grading of the aggregate shall be 1/2‑inch for Type B HMA.

B.
The grading of the aggregate in sections or tapers at bridge ends, less than one inch in total depth, may be No. 4 for Type B HMA, subject to the approval of the Engineer.  The No. 8 sieve shall contain no crushed material.

3*.  Insert the PG number.  Use the PG Policy Handout and Caltrans Climate Regions map found at: www.dot.ca.gov/hq/esc/Translab/OPD/DivisionofDesign-Pavement-Program.htm.  Use conventional asphalt, dense graded, typical.

Asphalt binder shall be Grade PG _______ as specified in Section 92, "Asphalts," of the Standard Specifications.

4

The amount of asphalt binder to be mixed with the aggregate shall be between 5 percent and 8 percent by weight of the dry aggregate as determined by the Engineer.

5

Tack coat shall be RS1 or CRS1 grade asphaltic emulsion.

6

Tack coat shall be applied, in one application, to the modified bitumen and rubberized asphalt preformed sheets and to all other areas to be surfaced or patched at a rate of from 0.05‑gallon per square yard to 0.10‑gallon per square yard of surface covered.  The exact rate of application will be determined by the Engineer.

7

HMA on deck seals shall be placed in not less than 2 approximately equal layers.  The first layer shall be not less than one inch thick after compaction.  The deck seals shall be protected throughout all operations.

8

The HMA for the first layer shall be spread at a temperature so that all initial or breakdown rolling is performed when the temperature of the mixture is between 230° F and 284° F.

9

HMA shall be placed only when the deck surface temperature is above 50° F.

10

Placing the first layer of HMA on the deck seal shall conform to the following:

A.
All equipment used to deliver and place HMA on the deck seal shall be equipped with pneumatic tires or rubber faced wheels.  No other vehicles or equipment shall be operated on the bare deck seal.

B.
The HMA shall be deposited upon the deck seal in such a manner that the deck seal will not be damaged.  HMA material shall not be windrowed on bridge deck seals.

C.
Placing of HMA for the first layer on bridge decks with grades over 2 percent shall be done in a downhill direction.

D.
Spreading equipment need not be self-propelled.

11

At no time shall the difference in grade between adjacent lanes that are open to public traffic exceed 0.13‑foot.
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USE WITH AMENDED SECTION 39, "HOT MIX ASPHALT."

USE WITH 2006 STANDARDS.

Use in Climate Areas I and II [refer to table 6‑3 in the RTL Guide for climate areas] when HMA is to be placed on highway bridge decks.  When HMA is used over a seal on highway bridge decks or is used on restored bridge decks, refer to SSP 39–950 and the District Transmittal and modify either SSP 39‑950 or SSP 39‑960 as appropriate.  Edit if HMA is also to be used for roadway surfacing or in miscellaneous areas.

10‑1.__  HOT MIX ASPHALT
Hot mix asphalt (HMA) shall be Type B and shall conform to the provisions in Section 39, "Hot Mix Asphalt," of the Standard Specifications and these special provisions.

2

The aggregate for use in HMA shall conform to the provisions in Section 39‑1.02E, "Aggregate," of the Standard Specifications, and the following:

A.
The grading of the aggregate shall be 1/2‑inch for Type B HMA.

B.
The grading of the aggregate in sections or tapers at bridge ends, less than one inch in total depth, may be No. 4 for Type B HMA subject to the approval of the Engineer.

3*.  Insert the PG number.  Use the PG Policy Handout and the Caltrans Climate Regions map found at: www.dot.ca.gov/hq/esc/Translab/OPD/DivisionofDesign-Pavement-Program.htm.  Use conventional asphalt, dense graded, typical.

Asphalt binder shall be Grade PG _______ as specified in Section 92, "Asphalts," of the Standard Specifications.  The amount of asphalt binder to be mixed with the aggregate shall be between 4 percent and 7 percent by weight of the dry aggregate as determined by the Engineer.

4

Tack coat shall be SS1 type asphaltic emulsion.

5

Tack coat shall be applied at a rate of from 0.04‑gallon per square yard to 0.07‑gallon per square yard of surface covered.  The exact rate of application will be determined by the Engineer.

6

Whenever concrete expansion dams are to be placed at bridge deck expansion joints, oil resistant construction paper shall be taped to the deck over the area to be covered by the dams prior to placing the tack coat and HMA across the joint.

7

At no time shall the difference in grade between adjacent lanes that are open to public traffic exceed 0.13‑foot.
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USE WITH 2006 STANDARDS.

This reference specification was developed for toll bridge retrofit contracts.  Use when steel pipe is to be embedded into rock and top of rock elevations are ambiguous.  The following requirements are to be used to verify top of rock elevation.  It is not the intent of this specification to gather any other geotechnical data.  Include test borings as a first order of work.

Test borings are a non-standard 49xxxx item.  It is a specialty item, approximate pay quantity, and measured by the linear foot.

10‑1.__  TEST BORINGS

Test borings shall consist of drilling test borings, taking samples, logging borings, and furnishing test boring submittals to the Engineer.

2

Attention is directed to the "Order of Work" elsewhere in these special provisions.

3.  Edit to suit job.  Geotechnical Services may recommend drilling each pier or bent.

The Contractor shall drill test borings at the center of each pile location as shown on the plans.

4

The Contractor shall notify the Engineer in writing not less than 15 days in advance of drilling test borings.

5

Test borings shall be made under the site supervision of, the log of test borings stamped by, and the test boring submittal signed by a Geologist or Civil Engineer who is registered in the State of California and has at least 5 years of geotechnical engineering experience of deep foundations in both soil and rock.

6

Test borings shall be made by rotary drill methods and shall be at least 3 inches in diameter.

7.  Edit depth of drilling to suit job.

Test borings shall be drilled to a depth at least 20 feet below the specified tip elevation for a given pile location.

8

Standard Penetration Tests (SPT) shall be made in all soil types and performed in conformance with the requirements in ASTM Designation:  D 1586 in each test boring at 5-foot maximum intervals and terminated when bedrock is encountered.  Soil classification and descriptions shall conform to the requirements for visual-manual procedures in ASTM Designation:  D 2488.

9

Bedrock shall be continuously cored with at least 90 percent core recovery.  Rock shall not be logged from drill cuttings.  Rock quality designation (RQD) shall be made at 5-foot maximum intervals.  Rock shall be cored using an outer and inner core barrel drilling system.  The outer core barrel shall be fitted with either a diamond impregnated or polycrystalline drill bit and have an outside diameter of at least 3 inches.  The split inner tube core barrel shall have an inside diameter of at least 2 inches.

10

Prior to removal from the split inner tube barrels and placement into core boxes, rock cores shall be photographed.  After core boxes are filled, and prior to removal from the drilling platform, rock cores shall be photographed.  Rock core photographs shall be color, 5" x 7" in size, and labeled with the borehole number, sample elevation, scale, and date and time photographed.

11.  Edit last sentence for contaminated materials.

The rock cores shall be retained in rock core boxes that are labeled with the job contract number, the pile location, and the sample elevation.  Rock core boxes shall be stored on or near the job site at a location approved by the Engineer.  The Contractor shall preserve and secure the rock core samples in a weather protected facility until notified by the Engineer.  The Engineer will instruct the Contractor to dispose of the rock core samples in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications, or the Engineer will instruct the Contractor to transport the rock core samples to the Transportation Laboratory.
12

The log of test borings including the soil and rock classification shall conform to the "Soil and Rock Logging, Classification, and Presentation Manual" published by the Department.  The manual is available at:

http://www.dot.ca.gov/hq/esc/geotech/request.htm

13

After completion of all test borings, the Contractor shall furnish to the Offices of Structure Design (OSD), in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, a test boring submittal that includes rock cores, photographs of rock cores, a test boring report and the log of test borings.

14

Log of test borings shall be 11" x 17."  For initial review, 4 sets of drawings shall be submitted.  Within 20 days after final approval of the test boring submittal, the Contractor shall furnish to OSD one set of corrected prints on 11" x 17" 20‑pound (minimum) paper.

15

Log of test borings shall show the State assigned designations for the contract number, bridge number, full name of the structure as shown on the contract plans, and District-County-Route- Post Mile on each sheet.  The test boring/geotechnical subcontractor name, address, and phone number shall be shown on the working drawings.  Each sheet shall be numbered in the lower right hand corner and shall contain a blank space in the upper right hand corner for future contract sheet numbers.  The following shall be shown on the log of test borings:

A.
Stationing and offset of boring.

B.
Northing and easting coordinates.

C.
Reference elevation and datum.

D.
Boring start and completion date.

E.
Geotechnical notes and miscellaneous explanations.

F.
Drill bit and sampler types and diameters.

G.
Percent of core recovery and RQD.

H.
Sample numbers.

I.
SPT data.

J.
Depth increments of borings.

K.
Graphic log.

L.
Soil classifications and descriptions.

M.
Rock classifications and descriptions.

N.
Log symbol legend.

O.
Signature and seal of the Geologist or Civil Engineer.

16

The test boring report shall include the following:

A.
Summary of drilling methods, drilling equipment, drill platforms, and drilling difficulties encountered.

B.
Location map of the surveyed position of the test borings relative to the existing pier and to the new pile locations (in California Coordinate System and bridge stationing).

C.
Bore hole surveying notes.

D.
Photographs of rock cores.

E.
Copies of original daily drilling notes.

17

The Engineer will notify the Contractor in writing when a test boring submittal is complete and approved.

18.  Edit to be consistent with pile types shown on the plans.

Within 20 days of approving in writing the complete test boring submittal, the Engineer will supply the Contractor with written confirmation of, or revisions to, specified pile tip elevations shown on the plans.  Steel pipe piling, permanent steel casing, micropiling, and filled and unfilled steel casing shall not be fabricated or manufactured to length until written confirmation of, or revisions to, the specified pile tip elevations have been supplied by the Engineer.  Should the Engineer fail to supply confirmation of or revision to specified pile tip elevations within the time specified and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of this delay, an extension of time commensurate with the delay in completion of the work thus caused will be granted in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.
19.  Edit for contaminated materials.

Materials utilized in making test boring shall be disposed of in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

20

The contract price paid per linear foot for test borings shall include full compensation for furnishing all labor, tools, equipment, and incidentals, and for doing all the work involved in drilling, sampling, logging and furnishing test boring submittals, and disposal of materials from test boring operations as specified in these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Use for all piles.  Add SSP 49‑400, SSP S8‑W04, and other 49‑XXX specs as needed.

10‑1.__  PILING
GENERAL

Piling shall conform to the provisions in Section 49, "Piling," of the Standard Specifications, and these special provisions.

2

Unless otherwise specified, welding of any work performed in conformance with the provisions in Section 49, "Piling," of the Standard Specifications, shall be in conformance with the requirements in AWS D1.1.

3.  For projects with precast piles, use with SSP S8‑C15; otherwise delete "Precast Concrete Quality Control."

Attention is directed to "Project Information," "Precast Concrete Quality Control," and "Welding" of these special provisions.

4*.  Use only for locations with low overhead clearance, generally < 20 feet.

At the option of the Contractor, internal drop hammers that strike the tip of closed ended piles, or impact hammers that do not meet the minimum energy requirements, will be allowed to advance the piles to within 3 feet of the specified tip elevation at the locations listed in the following table.  The piles shall be driven the remaining 3 feet to the specified tip elevation using impact hammers that conform to the provisions in Section 49‑1.05, "Driving Equipment," of the Standard Specifications.

	Bridge Name or Number
	Abutment Number
	Bent Number

	
	
	

	
	
	

	
	
	


5*.  Use only for sheet piles or for CISS shells and CIDH permanent casings that have NO geotechnical capacity along the length of the pile or casing.  Delete "at ... table:" when the table is not used.  Delete "or oscillators" when this paragraph is used for sheet piles only.

At the option of the Contractor, vibratory hammers, rotators, or oscillators may be used to install piles or permanent casings at the locations listed in the following table:

	Bridge Name or Number
	Abutment Number
	Bent Number

	
	
	

	
	
	

	
	
	


6*.  Edit or delete to suit project.  Use ONLY items that apply to the project.  DO NOT leave this unedited.  This para is for project specific conditions ONLY.  Use multiple structure specific paragraphs when foundation reports show differing conditions for different structures.

Difficult pile installation is anticipated due to the presence of soft bay mud overlying dense soils,    caving soils,    hazardous and contaminated materials,    serpentine materials,    tidal flow fluctuation,    high ground water,    cobbles and boulders,    subsurface concrete debris,    low overhead clearance,    underground utilities,    overhead utilities,    the requirements of pile embedment into rock,    sound control,    vibration monitoring    and traffic control.

7.  Use when driven piles are shown for sound walls.  Delete for special designs where bearing is required and nominal resistance is shown on the plans; verify with designer.

Driven piles for sound walls shall be driven to obtain the specified penetration; nominal resistance will not be determined in conformance with the provisions in Section 49‑1.08, "Pile Driving Acceptance Criteria," of the Standard Specifications, nor by the provisions specified in these special provisions.

8*.  Use for Alt. X piles for strutted abutments, cantilever abutments, Type 1 retaining walls, counterfort retaining walls, or when instructed by the Offices of Structure Design and insert locations.

Alternative "X" type piles shall have a dimension, T, not less than 14 inches at ____.

9*.  Use for nonstandard unfilled pipe piles.  Verify locations and diameters with designer.  Create a table format for multiple locations and sizes.  Strike when piles are already shown to be placed at the minimum allowed spacing per BDS Article 4.3.6.1.1.

At the Contractor's option, the Contractor may substitute larger diameter unfilled pipe piles for the unfilled pipe piles shown on the plans at ________.  The maximum allowable diameter of the substituted pile shall be _____ inches, and the wall thickness shall be at least that shown on the plans.

10*.  Use for nonstandard cast-in-steel-shell concrete piles.  Verify locations and diameters with designer.  Create a table format for multiple locations and sizes.  Strike when piles are already shown to be placed at the minimum allowed spacing per BDS Article 4.3.6.1.1.

At the Contractor's option, larger diameter filled steel shells may be substituted for the filled steel shells shown on the plans at ________.  The maximum allowable diameter of the substituted pile shall be ____ inches, and the wall thickness for the steel shells shall be at least that shown on the plans.  The reinforcement and depth of concrete filling shall be that shown on the plans.

11*.  Use when the pile data table on the plans shows a nominal driving resistance for driven piling.  If the foundations recommendations show a calculated nominal driving resistance greater than the nominal resistance shown on the plans, this value should be shown on the pile data table on the plans instead of the nominal resistance.  Delete ",the plans,"  when there are no standard plan piles on the project.

When a calculated nominal driving resistance is shown on the plans for piling, that value shall be utilized in lieu of nominal resistance in Section 49, "Piling," of the Standard Specifications,      the plans,     and these special provisions.
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USE WITH 2006 STANDARDS.

Use when requested by Geotechnical Services.  Edit to suit job.

Insert in the special provisions as 49-208.

1 and 1a.  Verify control locations with Designer.  If only one location, edit para 1 and strike table.

Driving System Submittal

Before installing driven piling, the Contractor shall provide a driving system submittal, including driveability analysis, in conformance with Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  A submittal shall be made for each control location shown in the following table.  All proposed driving systems (i.e., each hammer that may be brought onto the site) shall be included in the submittal.

1a*  Specify abutment number and bent number for locations.

	Bridge Number
	Control Location

	
	

	
	

	
	

	
	


2

The driving system submittal shall include an analysis showing that the proposed driving systems will install piling to the specified tip elevation and specified bearing.   Driving systems shall generate sufficient energy to drive the piles with stresses not more than 95 percent of the specified yield strength of the steel pile or unfilled steel shell.  Submittals shall include the following:

A.
Complete description of soil parameters used, including soil quake and damping coefficients, skin friction distribution, ratio of shaft resistance to nominal compression resistance, assumptions made regarding the formation of soil plugs, and assumptions made regarding drilling through the center of open ended steel shells.

B.
List of all hammer operation parameters assumed in the analysis including fuel settings, stroke limitations, and hammer efficiency.

C.
Driveability studies that are based on a wave equation analysis using a computer program that has been approved by the Engineer.  Driveability studies shall model the Contractor's proposed driving systems, including the hammers, capblocks, and pile cushions, as well as determine driving resistance and pile stresses for assumed site conditions.  Separate analyses shall be completed at elevations above the specified tip elevations where difficult driving is anticipated.  Studies shall include plots for a range of pile compression capacities above and below the nominal compression resistance shown on the plans.  Plots shall include the following:

1.
Pile compressive stress versus blows per foot.

2.
Pile tensile stress versus blows per foot.

3.
Nominal compression resistance versus blows per foot.

Include for open ended pipe piles and shells.

When the driveability analysis hammers indicate that open ended pipe pile and steel shell penetration rates are less than one foot per 200 blows and the driving stresses will exceed 80 percent of the specified yield strength of the pipe and steel shell, the study shall include assumptions for drilling through the center of open ended pipe piles and steel shells.

D.
Copies of all test results from any previous pile load tests, dynamic monitoring, and all driving records used in the analyses.

E.
Completed "Pile and Driving Data Form" included in these special provisions.

3

The driving system submittal shall be stamped and signed by an engineer who is registered as a Civil Engineer in the State of California. Before installing piling, the Contractor shall allow the Engineer 3 weeks to review a driving system submittal after a complete set, as determined by the Engineer, has been received.  Should the Engineer fail to complete the review within the time allowance, and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in the driving system submittal review, the delay will be considered a right of way delay in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

4

The Contractor shall use the driving system and installation methods described in the approved driving system submittal for a given control location.  Any change in hammers from those submitted and approved by the Engineer shall also meet the requirements for driving system submittals.  Revised and new driving system submittals shall be approved by the Engineer before using corresponding driving systems on production piling.  The Contractor shall allow the Engineer 3 weeks to review each revised and each new driving system submittal after a complete set, as determined by the Engineer, has been received.

5

Approval of pile driving equipment will not relieve the Contractor of his responsibility to drive piling, free of damage, to the specified penetration.
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USE WITH 2006 STANDARDS.

Use for driven piles or casings when jetting and/or drilled holes are required and/or restricted by the design engineer, or when predrilling is required.

1.  Use when jetting or drilling is NOT allowed, and delete Para 2.  Edit to suit project.

Jetting and Drilling

Jetting or drilling to obtain the specified penetration in conformance with the provisions in Section 49‑1.05, "Driving Equipment," of the Standard Specifications shall not be used for driven type piles.

2*.  Use when jetting or drilling is restricted.  Delete Para 1.  Edit table to suit project.

Jetting and Drilling

Jetting or drilling to obtain the specified penetration in conformance with the provisions in Section 49‑1.05, "Driving Equipment," of the Standard Specifications shall only be used for driven type piles at the locations and to the bottom of jet or hole elevations listed in the following table.  Materials resulting from jetting or drilling holes shall be disposed of in conformance with the provisions in Section 19‑2.06, "Surplus Material," of the Standard Specifications.

	Bridge Name or Number
	Abutment Number
	Bent Number
	Elevation of Bottom of Jet or Hole

	
	
	
	

	
	
	
	

	
	
	
	


3*.  Use for all piles in fills in excess of 5 feet.

Predrilled Holes

Piles shall be driven in oversized drilled holes in conformance with the provisions in Section 49‑1.06, "Predrilled Holes," of the Standard Specifications at the locations and to the corresponding bottom of hole elevations listed in the following table:

	Bridge Name or Number
	Abutment Number
	Bent Number
	Elevation of Bottom of Hole

	
	
	
	

	
	
	
	

	
	
	
	


4*.  Use for piles near an obstruction.

In addition, piles which are designated on the plans to be predrilled due to close proximity to an obstruction shall be treated as piles driven in predrilled holes through embankments in conformance with the provisions in Section 49‑1.06, "Predrilled Holes," and Section 49‑6.02, "Payment," of the Standard Specifications.  These locations and corresponding bottom of hole elevations are listed in the following table:

	Bridge Name or Number
	Abutment Number
	Bent Number
	Elevation of Bottom of Hole
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Use where piles must be driven through concrete footings that are to remain structurally functional.

Holes shall be predrilled through existing concrete footings for driving of steel piles at the locations shown on the plans.

2

Drilling through the existing reinforced concrete bridge footings shall be done in a manner that preserves as much as possible of the bottom area of the existing footings in a structurally sound, load supporting condition.  Drilling methods and equipment shall be approved by the Engineer before starting the predrilling.

3.  Add para 3 to SSP 49-400.  Strike para 3 here.

Full compensation for drilling holes and disposing of material resulting from drilling shall be considered as included in the contract price paid per unit for drive steel pile of the size shown on the plans, and no additional compensation will be allowed therefor.
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Use for boulders, clay lenses, and other natural obstructions to pile driving, including abandoned culverts, slabs, footings, etc.  Also use SSP 49-224 to drill through concrete to remain structurally functional.  Depth of excavation at uplift piles should be limited.

In addition to conforming to the provisions in Section 49‑1.05, "Driving Equipment," of the Standard Specifications, should obstructions to driving be encountered, the Contractor shall provide special driving tips or heavier pile sections, or shall subexcavate below the bottom of footing, or take other measures to prevent damage to the pile during driving.  Full compensation for providing special tips, heavier sections, or for subexcavating or employing other measures to prevent damage to the piles shall be considered as included in the contract price paid per unit for drive steel pile of the size shown on the plans, and no additional compensation will be allowed therefor.
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Use when pile "set period" is recommended by the Translab in lieu of longer piling.

Insert in the special provisions as 49-228.

1*.  Edit to suit.

Redriving

Piles at _____________ that  do not attain the required bearing value when the pile tip has reached the specified tip elevation shall be allowed to stand for a "set period" without driving.  The "set period" shall be at least 12 hours unless bearing has been obtained sooner.  After the required "set period" has elapsed, 2 piles or 10 percent of such piles in a footing, whichever is greater, shall be redriven.  The Engineer will designate which piles are to be redriven.  Redriving shall consist of operating the driving hammer at full rated energy on the pile and then measuring the bearing value of the pile.

2

If the required bearing value has been attained for each pile designated to be redriven, then the remaining piles in that footing shall be considered satisfactory and further driving will not be required.  If redriving said designated piles demonstrates that the required bearing value has not been attained, all piles in that footing shall be redriven until the required bearing value has been reached.

3

Full compensation for redriving and for conforming to the requirements for "set period" and any delays in connection therewith shall be considered as included in the contract unit price paid for driving the piles involved and no separate payment will be made therefor.
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Use for driven piling with a diameter greater than 18", or when load test piles are in the project for CIDH piles.  Use with REF SPEC 49HAMR.

Paras 1 thru 6, use when driven piles with a diameter of greater than 36" are in the project, or when load tests are requested for CIDH piles by the Office of Geotechnical Design in the Foundation Recommendations or Review.

Load Test Piles

The Contractor shall notify the Engineer, in writing, not less than 10 days in advance of drilling or driving the piles to be load tested.

2.  Control locations to be determined by the Transportation Laboratory and shown on the plans.  Edit when test piles are to cover all piles for a single bridge project.

Before the remaining piles at the control locations shown on the plans are drilled, cast, cut to length or driven, and before the reinforcing steel cages are fabricated, load testing of each load test pile shown on the plans for the corresponding control location shall be completed.

3

The bottom of footing excavation shall be dewatered and made level before pile load testing.  The excavation shall be kept dewatered during load testing.

4.  Use when load test and anchor piles are NOT to be used as part of the completed structure.

The Contractor may use Type III cement in the concrete for the load test and anchor piles.

5.  When plans call for 50 ksi steel, change Grade to 50 [345].

Unless otherwise specified or shown on the plans, steel plates welded to the load test and anchor piling shall conform to the requirements in ASTM Designation:  A 709/A 709M, Grade 36 [250], and shall be welded to the piling in conformance with the requirements in AWS D1.1.

6

Pipe, couplings and fittings shall be commercially available materials of the types and ratings shown on the plans.

Paras 7 thru 15, use when driven piles with a diameter greater than 18" are in the project.

7.  Delete the first sentence when paras 1 thru 6 are not used.

Dynamic Monitoring

Driven test piles and anchor piles will be monitored during the final 25 feet of driving for dynamic response to the driving equipment.  Monitoring will be done by State forces using State‑furnished dynamic pile analyzer monitoring instruments.  These provisions do not apply to the dynamic monitoring of falsework piles by the Contractor.

8

The Engineer will determine which piles will receive dynamic monitoring from each control location.  Piles to be dynamically monitored shall be made available to State forces 2 business days prior to driving.  The piles shall be safely supported a minimum of 6 inches off the ground in a horizontal position on at least 2 support blocks.  The pile shall be positioned so that State forces have safe access to the entire pile length and circumference for the installation of anchorages and control marks for monitoring.  The Contractor shall rotate the piles on the blocks as directed by the Engineer.

9

Piles to be dynamically monitored shall be prepared and driven in the following sequence:

A.
Prior to driving, the Contractor shall rotate and align the pile in the driving leads as directed by the Engineer.

B.
The Contractor shall temporarily suspend driving operations for approximately 15 minutes when the pile tip is 25 feet above the elevation to which the tip is required to be finally driven.

C.
During the 15 minute suspension, the Contractor shall bolt the one pound instrument package securely to plugs or expansion anchors previously installed in the pile by the State.  The Contractor shall connect electrical cables to the instrument package as directed by the Engineer.

D.
Driving operations shall resume as directed by the Engineer.  Driving operations shall be suspended approximately one foot above the required tip elevation, as directed by the Engineer.

E.
The Contractor shall remove the cables and instrument package from the pile and deliver them to the Engineer.

F.
The following business day, the Contractor shall install the instrument package on the pile and attach the cables and resume driving the pile to the required tip elevation, as directed by the Engineer.

G.
The Contractor shall remove the cables and instruments from the monitored pile and deliver them to the Engineer.

10

The Contractor shall be responsible for damage to the State's cables and instruments caused by the Contractor's operations and shall replace damaged cables or instruments in kind.

11.  Delete "pile load testing and" when paras 1 thru 6 are not used.

Wave Equation

The second paragraph of Section 49‑1.03, "Determination of Length," and the third paragraph of Section 49‑1.08, "Pile Driving Acceptance Criteria," of the Standard Specifications shall not apply to the pile types at the control locations shown on the plans.  The Engineer will conduct a penetration and bearing analysis in conjunction with pile load testing and dynamic monitoring of the piles at these locations and develop bearing acceptance criteria curves for these piles.  Penetration and bearing analyses will be based on a wave equation analysis.

12*.  Use when paras 1 thru 6 are used.  Number of days should include 7 for the pile load test + the pile set period + 15 days to provide the bearing acceptance curves.  Verify set period and total with the Office of Geotechnical Support, (OGS).  The same number should be inserted in both blanks.

The Engineer shall be allowed _____ days to perform the load test, complete dynamic monitoring, revise specified tip elevations, and to provide the bearing acceptance criteria curves for a given control location.  Day one of ____ shall be the first day after the load test and anchor piles have been installed at that same control location.

13*.  Use when paras 1 thru 6 are not used.  Number of days should include the pile set period + 15 days to provide the bearing acceptance curves.  Verify set period and total with the Office of Geotechnical Support, (OGS).

The Engineer shall be allowed _____ days to complete dynamic monitoring, revise specified tip elevations, and to provide the bearing acceptance criteria curves for a given control location.

14

Should the Engineer fail to provide the bearing acceptance criteria curves for production piles within the time specified and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in providing the bearing acceptance criteria curves, the delay will be considered a right of way delay in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

15.  Delete ", other than load test and anchor piles," when paras 1 thru 6 are not used.

Production piles, other than load test and anchor piles, shall not be installed until the bearing acceptance criteria curves for piles within the corresponding control location have been provided by the Engineer.

16.  Use when Paras 7 thru 15 are NOT required.  For complex test programs increase working days.  Verify with OGS, Foundation Testing Branch.

The Engineer will require not more than 10 days to perform pile load tests at each test location.
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Use for treated 90‑kip bearing piles.

Verify that the use of timber treatment is in accordance with Fish and Game requirements.  Check project permits prior to final editing; some treatments may not be allowed.

1*.  Delete for untreated piles.  Use "UC5B (dual treatment), Commodity G" for marine environment in San Francisco Bay and southward.  Use "UC5A Commodity G" for marine environment north of San Francisco Bay.  Use "UC4C, Commodity E" for nonmarine environment.

TIMBER PILING

Timber piles shall be treated in conformance with AWPA Use Category System: UC5B (dual treatment), Commodity Specification G     UC5A, Commodity Specification G UC4C, Commodity Specification E.

2.  Use only when 'UC5B' is specified and any or all of the pile heads will be embedded in concrete.  If all pile heads are embedded in concrete, delete item B.

After the piles have been driven and cut off to the proper elevation, the heads of treated piles shall be treated as follows:

A.
Heads that will be embedded in concrete shall be field treated by heavy applications of creosote which shall be applied until visible evidence of further penetration has ceased, followed by sealing the end surface of the piles with a heavy application of coal-tar pitch or other sealer.

B.
Heads that will not be embedded in concrete shall be treated in conformance with the provisions in Section 49‑2.04, "Treatment of Pile Heads," of the Standard Specifications.
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Use for piles in fenders, dolphins, etc.

Verify that the use of timber treatment is in accordance with Fish and Game requirements.  Check project permits prior to final editing; some treatments may not be allowed.

1*.  Describe fender or dolphin pile location when project includes timber foundation piles as covered in SSP 49‑250.

TIMBER PILING

Timber piles _________________________ shall conform to the requirements in ASTM Designation:  D 25 for piles with tip diameters as specified in the following table:

	Pile Length

(feet)
	Minimum Tip Diameter

(inches)

	30 and less
	8

	31 to 70
	7

	Over 70
	6


2.  Revise to eliminate fourth thru eighth Paras of Section 49‑2.03 of the Standard Specifications only for fender or dolphin piles if project also includes timber foundation piles.

The provisions in the fourth through the eighth paragraphs of Section 49‑2.03, "Requirements," of the Standard Specifications shall not apply.

3*.  Delete for untreated piles.  Use "UC5B (dual treatment), Commodity G" for marine environment in San Francisco Bay and southward.  Use "UC5A Commodity G" for marine environment north of San Francisco Bay.  Use "UC4C, Commodity E" for nonmarine environment.

Timber piles shall be treated in conformance with AWPA Use Category System: UC5B (dual treatment), Commodity Specification G     UC5A, Commodity Specification G UC4C, Commodity Specification E.
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Use for Class 90, Class 140, and Class 200 piles from the Standard Plans when approved by the design engineer.

1*.  Edit to suit project.

PRECAST PRESTRESSED CONCRETE PILES

Substitutions

At the option of the Contractor and subject to the following requirements, steel piling conforming to the provisions in Section 49, "Piling," of the Standard Specifications may be substituted for     Class 90    Class 140    Class 200     piling:

A.
Structural shape steel piling of HP 10 x 42 or HPS 10 x 42 sections may be substituted for Class 90 piling.

B.
Structural shape steel piling of HP 10 x 57 or HPS 10 x 57 sections may be substituted for Class 140 piling.

C.
Structural shape steel piling of HP 14 x 89 or HPS 14 x 89 sections may be substituted for Class 200 piling.

D.
The flange width of HPS sections shall be not less than 8 inches.

E.
Steel pile anchors shall conform to the details shown on the plans.

F.
Steel piling shall not be substituted for concrete piling where pile extensions are required on the plans or when any portion of the pile will extend above ground line.

G.
The concrete footing thickness need not be increased.  The footing reinforcement shall not be raised.

H.
When steel piling is substituted for Class 90, Class 140, or Class 200 piling, and a load test or test pile is shown on the plans, the test shall be performed on the steel piling used.
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Use for splicing precast prestressed (P/C-P/S) concrete piling when piles exceed 80 feet in length.  Standard sheet is in the plans.

1.  Delete first title if SSP 49-270 is in the project.

PRECAST PRESTRESSED CONCRETE PILES

Splicing

Splicing of precast prestressed concrete piling shall be done in conformance with the details shown on the plans and these special provisions.

2

At the option of the Contractor, piles in excess of 80 feet in length may be spliced to attain the length necessary to comply with contract requirements.

3

Splices shall be located at least one half the distance from the bottom of footing to the specified pile tip.

4.  Edit to exclude sleeve splices in corrosive environment and delete Paras 8 and 9.

Splicing may be done by either the dowel or sleeve splice method.

5

Epoxy mortar for use with dowel splice shall consist of a mixture of epoxy binder and aggregate.  The epoxy mortar shall conform to the provisions in Section 95-1, "General," and Section 95-2.01, "Binder (Adhesive), Epoxy Resin Base," of the Standard Specifications.  The mix proportions of epoxy mortar shall be 1 part binder to 1 part aggregate by volume.  Aggregate shall consist of a combination of 1 part material passing the No. 30 sieve and 3 parts material passing the No. 20 sieve.

6

Epoxy conforming to the provisions in Section 95-1 and Section 95-2.01, "Binder (Adhesive), Epoxy Resin Base," of the Standard Specifications may be substituted for the epoxy mortar specified for the dowel splice.

7

Forms for retention of epoxy mortar or epoxy for the dowel splice shall be of a material which will prevent the escape of the mortar or epoxy from the joint.

8

Epoxy for use with sleeve splices shall conform to the provisions in Section 95-1, "General," and Section 95-2.11, "Epoxy Resin Adhesive for Injection Grouting of Portland Cement Concrete Pavements," of the Standard Specifications.

9

Sleeve splice material shall conform to the provisions in Section 75-1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.  Galvanizing will not be required.

10

After insertion into the bottom portion of the pile, the top portion shall be held rigid until the epoxy has cured.
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Use with SSP 49-200 for CIDH concrete piling.

CAST-IN-DRILLED-HOLE CONCRETE PILES

GENERAL

Summary

Cast-in-drilled-hole (CIDH) concrete piling shall conform to the provisions in Section 49-4, "Cast-In-Place Concrete Piles," of the Standard Specifications and these special provisions.

2

The provisions of "Welding" of these special provisions shall not apply to temporary steel casings.

SUBMITTALS

Pile Installation Plan

3

The Contractor shall submit a pile installation plan to the Engineer for approval for all CIDH concrete piling.  The pile installation plan shall be submitted at least 15 days before constructing CIDH concrete piling and shall include complete descriptions, details, and supporting calculations for the following:

A.
Concrete mix design, certified test data, and trial batch reports.

B.
Drilling or coring methods and equipment.

C.
Proposed method for casing installation and removal when necessary.

D.
Plan view drawing of pile showing reinforcement.  Include inspection pipes on the drawing if inspection pipes are required.

E.
Methods for placing, positioning, and supporting bar reinforcement.

F.
Methods and equipment for determining the depth of concrete and actual and theoretical volume placed, including effects on volume of concrete when any casings are withdrawn.

G.
Methods and equipment for verifying that the bottom of the drilled hole is clean before placing concrete.

H.
Methods and equipment for preventing upward movement of reinforcement, including the Contractor's means of detecting and measuring upward movement during concrete placement operations.

Paras 4 thru 7, use when CIDH concrete piling is greater than or equal to 24 inches in diameter AND greater than 5 feet in length.

4

For concrete placed under slurry, the pile installation plan shall also include complete descriptions, details, and supporting calculations for the following:

A.
Concrete batching, delivery, and placing systems, including time schedules and capacities.  Time schedules shall include the time required for each concrete placing operation at each pile.

B.
Concrete placing rate calculations.  When requested by the Engineer, calculations shall be based on the initial pump pressures or static head on the concrete and losses throughout the placing system, including anticipated head of slurry and concrete to be displaced.

C.
Suppliers’ test reports on the physical and chemical properties of the slurry and any proposed slurry chemical additives, including Material Safety Data Sheet.

D.
Slurry testing equipment and procedures.

E.
Methods of removal and disposal of excavation, slurry, and contaminated concrete, including removal rates.

F.
Methods and equipment for slurry agitating, recirculating, and cleaning.

QUALITY ASSURANCE

Concrete Test Batch

5

Before concrete is deposited under slurry, a concrete test batch shall be produced and delivered to the project under conditions and in time periods similar to those expected during placement of concrete in the piles.  Concrete shall be placed in an excavated hole or suitable container of adequate size to allow for testing as specified herein.  Depositing of concrete under slurry will not be required.  In addition to meeting the specified nominal slump, the concrete test batch shall meet the following requirements:

A.
For piles where the time required for each concrete placing operation, as submitted in the placing plan, will be 2 hours or less, the concrete test batch shall demonstrate that the proposed concrete mix design achieves  a slump of at least 7 inches after twice that time has elapsed.

B.
For piles where the time required for each concrete placing operation, as submitted in the placing plan, will be more than 2 hours, the concrete test batch shall demonstrate that the proposed concrete mix design achieves  a slump of at least 7 inches after that time plus 2 hours has elapsed.

6

The time period shall begin at the start of placement.  Concrete shall not be vibrated or agitated during the test period.  Slump tests will be performed in conformance with the requirements in California Test 556.

7

Upon completion of testing, concrete shall be disposed of in conformance with the provisions in Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

MATERIALS

Concrete

8.  Use when CIDH concrete piling is greater than or equal to 24 inches in diameter AND greater than 5 feet in length.

Concrete deposited under slurry shall have a nominal slump equal to or greater than 7 inches, contain not less than 675 pounds of cementitious material per cubic yard, and be proportioned to prevent excessive bleed water and segregation.  The nominal and maximum slump and penetration requirements in Section 90-6.06, "Amount of Water and Penetration," of the Standard Specifications shall not apply.

9.  Use where CIDH concrete piling is in a corrosive environment or shown in slag embankments (District 07, 08, 11, and 12 projects).  Add SSP S8-C04.  For CIDH concrete piling in slag embankments, edit SSP S8-C04 assuming the slag embankments contain sulfates in excess of 2000 ppm.

Concrete shall conform to the requirements in "Corrosion Control for Portland Cement Concrete" of these special provisions.

10.  Use in Climate Area III.  Also use SSP 51-321 for projects in District 02.

Concrete for portions of CIDH concrete piling to be formed shall contain not less than 675 pounds of cementitious material per cubic yard and shall contain 6.0±1.5 percent air entrainment in the freshly mixed concrete.

11.  Use where CIDH concrete piling has a diameter of greater than 8 feet.  Add SSP 49-340.  For CIDH piles with a diameter greater than 14 feet, delete "for Cast-in-Place Concrete Piles" and add SSP 51-331.

Concrete shall conform to the requirements in "Mass Concrete for Cast-in-Place Concrete Piles" of these special provisions.

Aggregate Grading

12

The combined aggregate grading shall be either the 1-inch maximum grading, the 1/2-inch maximum grading, or the 3/8-inch maximum grading and shall conform to the requirements in Section 90-3, "Aggregate Gradings," of the Standard Specifications.

13.  Use when CIDH concrete piling is greater than or equal to 24 inches in diameter AND greater than 5 feet in length.

When concrete is placed under slurry, the combined aggregate grading shall be either the 1/2-inch maximum grading or the 3/8-inch maximum grading and shall conform to the requirements in Section 90-3, "Aggregate Gradings," of the Standard Specifications.

14.  Use when permanent steel casings are shown on the plans.  Add SSP 49-350.

Permanent Steel Casings

Permanent steel casings shall conform to the provisions of "Steel Pipe Piling" of these special provisions.
15.  Use when permanent steel casings are shown on the plans or an optional construction joint is shown on the plans for Type II CIDH piles.

Grout

Grout used to backfill casings shall conform to the provisions in Section 50-1.09, "Bonding and Grouting," of the Standard Specifications.  Aggregate shall be used to extend the grout, but only to the extent that the cement content of the grout is not less than 845 pounds per cubic yard of grout.  California Test 541 will not be required nor will the grout be required to pass through a sieve with a 0.07-inch maximum clear opening before being introduced into the grout pump.  Aggregate shall consist of at least 70 percent fine aggregate and approximately 30 percent pea gravel, by weight.  Fine aggregate shall conform to the provisions of Section 90-2, "Materials," of the Standard Specifications.  The size of pea gravel shall be such that 100 percent passes the 1/2-inch sieve, a minimum 90 percent passes the 3/8-inch sieve, and not more than 5 percent passes the No. 8 sieve.

16.  Use ONLY when recommended by Geotechnical Services for backfilling the annular space between the soil and the casing for Type II CIDH piles.

Slurry Cement Backfill

Slurry cement backfill shall conform to Section 19-3.062, "Slurry Cement Backfill," of the Standard Specifications except that the slurry cement backfill shall contain not less than 282 pounds of cementitious material per cubic yard.

Slurry

17*

INSERT SSP 49-311 when CIDH concrete piling is greater than or equal to 24 inches in diameter AND greater than 5 feet in length.  Delete "Slurry" heading if SSP 49-311 is not inserted.
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Use for Slurry.  Insert into SSP 49-310.

Mineral Slurry

Mineral slurry shall be mixed and thoroughly hydrated in slurry tanks, and slurry shall be sampled from the slurry tanks and tested before placement in the drilled hole.

2

Slurry shall be recirculated or continuously agitated in the drilled hole to maintain the specified properties.

3

Recirculation shall include removal of drill cuttings from the slurry before discharging the slurry back into the drilled hole.  When recirculation is used, the slurry shall be sampled and tested at least every 2 hours after beginning its use until tests show that the samples taken from the slurry tank and from near the bottom of the hole have consistent specified properties.  Subsequently, slurry shall be sampled at least twice per shift as long as the specified properties remain consistent.

4

Slurry that is not recirculated in the drilled hole shall be sampled and tested at least every 2 hours after beginning its use.  The slurry shall be sampled mid-height and near the bottom of the hole.  Slurry shall be recirculated when tests show that the samples taken from mid-height and near the bottom of the hole do not have consistent specified properties.

5

Slurry shall also be sampled and tested before final cleaning of the bottom of the hole and again just before placing concrete.  Samples shall be taken from mid-height and near the bottom of the hole.  Cleaning of the bottom of the hole and placement of the concrete shall not start until tests show that the samples taken from mid-height and near the bottom of the hole have consistent specified properties.

6

Mineral slurry shall be tested for conformance to the requirements shown in the following table:

	MINERAL SLURRY

	PROPERTY
	REQUIREMENT
	TEST

	Density (pcf )

- before placement in the drilled hole

- during drilling

- before final cleaning 

 - immediately before placing concrete
	64.3* to 69.1*

64.3* to 75.0*
	Mud Weight (Density)

API 13B-1

Section 1

	Viscosity (seconds/quart)

bentonite

attapulgite 


	28 to 50

28 to 40
	Marsh Funnel and Cup

API 13B-1

Section 2.2

	pH
	8 to 10.5
	Glass Electrode pH Meter or pH Paper

	Sand Content

(percent)

- before final cleaning

- immediately before placing concrete
	less than or equal to 4.0
	Sand

API 13B-1

Section 5

	*When approved by the Engineer, slurry may be used in salt water, and the allowable densities may be increased up to 2 pcf.

Slurry temperature shall be at least 40°F when tested.


7

Any caked slurry on the sides or bottom of hole shall be removed before placing reinforcement.  If concrete is not placed immediately after placing reinforcement, the reinforcement shall be removed and cleaned of slurry, the sides of the drilled hole cleaned of caked slurry, and the reinforcement again placed in the hole for concrete placement.

8

Synthetic Slurry

Synthetic slurries shall be used in conformance with the manufacturer's recommendations and these special provisions.  The following synthetic slurries may be used:

	PRODUCT
	MANUFACTURER

	SlurryPro CDP
	KB Technologies Ltd.

3648 FM 1960 West

Suite 107

Houston, TX  77068

(800) 525-5237

	Super Mud
	PDS Company

c/o Champion Equipment Company

8140 East Rosecrans Ave.

Paramount, CA  90723

(562) 634-8180

	Shore Pac GCV
	CETCO Drilling Products Group

1350 West Shure Drive

Arlington Heights, IL 60004

(847) 392-5800

	Novagel Polymer
	Geo-Tech Drilling Fluids

220 N. Zapata Hwy, Suite 11A

Laredo, TX 78043

(210) 587-4758


9

Inclusion of a synthetic slurry on the above list may be obtained by meeting the Department's requirements for synthetic slurries.  The requirements can be obtained from the Offices of Structures Design, P.O. Box 168041, MS# 9-4/11G, Sacramento, CA 95816-8041.
10

Synthetic slurries listed may not be appropriate for a given site.

11

Synthetic slurries shall not be used in holes drilled in primarily soft or very soft cohesive soils as determined by the Engineer.

12

A manufacturer's representative, as approved by the Engineer, shall provide technical assistance for the use of their product, shall be at the site before introduction of the synthetic slurry into a drilled hole, and shall remain at the site until released by the Engineer.

13

Synthetic slurries shall be sampled and tested at both mid-height and near the bottom of the drilled hole.  Samples shall be taken and tested during drilling as necessary to verify the control of the properties of the slurry.  Samples shall be taken and tested when drilling is complete, but before final cleaning of the bottom of the hole.  When samples are in conformance with the requirements shown in the following tables for each slurry product, the bottom of the hole shall be cleaned and any loose or settled material removed.  Samples shall be obtained and tested after final cleaning and immediately before placing concrete.

14

SlurryPro CDP synthetic slurries shall be tested for conformance to the requirements shown in the following table:

	SLURRYPRO CDP

KB Technologies Ltd.

	PROPERTY
	REQUIREMENT
	TEST

	Density (pcf )

- during drilling

- before final cleaning

- just before placing concrete
	less than or equal to 

67.0*

less than or equal to 

64.0*
	Mud Weight (Density)

API 13B-1

Section 1

	Viscosity  (seconds/quart)

- during drilling

-before final cleaning

- just before placing concrete
	50 to 120

less than or equal to 

70
	Marsh Funnel and Cup 

API 13B-1

Section 2.2

	pH
	6 to 11.5
	Glass Electrode pH Meter or pH Paper

	Sand Content (percent)

- before final cleaning 

- just before placing concrete
	less than or equal to 0.5
	Sand

API 13B-1

Section 5

	*When approved by the Engineer, slurry may be used in salt water, and the allowable densities may be increased up to 2 pcf.

Slurry temperature shall be at least 40°F when tested.
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Super Mud synthetic slurries shall be tested for conformance to the requirements shown in the following table:

	SUPER MUD 

PDS Company

	PROPERTY
	REQUIREMENT
	TEST

	Density (pcf)

- before final cleaning 

- just before placing concrete
	less than or equal to 

64.0*
	Mud Weight (Density)

API 13B-1

Section 1

	Viscosity  (seconds/quart)

- during drilling

- before final cleaning 

- just before placing concrete
	32 to 60

less than or equal to 

60
	Marsh Funnel and Cup 

API 13B-1

Section 2.2

	pH
	8 to 10.0
	Glass Electrode pH Meter or pH Paper

	Sand Content (percent)

- before final cleaning 

-just before placing concrete
	less than or equal to 0.5
	Sand

API 13B-1

Section 5

	*When approved by the Engineer, slurry may be used in salt water, and the allowable densities may be increased up to 2 pcf.

Slurry temperature shall be at least 40°F when tested.
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Shore Pac GCV synthetic slurries shall be tested for conformance to the requirements shown in the following table:

	Shore Pac GCV 

CETCO Drilling Products Group

	PROPERTY
	REQUIREMENT
	TEST

	Density (pcf)

- before final cleaning 

- just before placing concrete
	less than or equal to 

64.0*
	Mud Weight (Density)

API 13B-1

Section 1

	Viscosity  (seconds/quart)

- during drilling

- before final cleaning 

- just before placing concrete
	33 to 74

less than or equal to 

57
	Marsh Funnel and Cup 

API 13B-1

Section 2.2

	pH
	8.0 to 11.0
	Glass Electrode pH Meter or pH Paper

	Sand Content (percent)

- before final cleaning 

-just before placing concrete
	less than or equal to 0.5
	Sand

API 13B-1

Section 5

	*When approved by the Engineer, slurry may be used in salt water, and the allowable densities may be increased up to 2 pcf.

Slurry temperature shall be at least 40°F when tested.
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Novagel Polymer synthetic slurries shall be tested for conformance to the requirements shown in the following table:

	NOVAGEL POLYMER 

Geo-Tech Drilling Fluids

	PROPERTY
	REQUIREMENT
	TEST

	Density (pcf)

- during drilling

- before final cleaning 

- just before placing concrete
	less than or equal to 

67.0*

less than or equal to 

64.0*
	Mud Weight (Density)

API 13B-1

Section 1

	Viscosity  (seconds/quart)

- during drilling

- before final cleaning 

- just before placing concrete
	45 to 104

less than or equal to 

104
	Marsh Funnel and Cup 

API 13B-1

Section 2.2

	pH
	6.0 to 11.5
	Glass Electrode pH Meter or pH Paper

	Sand Content (percent)

- before final cleaning

-just before placing concrete
	less than or equal to 0.5
	Sand

API 13B-1

Section 5

	*When approved by the Engineer, slurry may be used in salt water, and the allowable densities may be increased up to 2 pcf.

Slurry temperature shall be at least 40°F when tested.
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Water Slurry

At the option of the Contractor, water may be used as slurry when casing is used for the entire length of the drilled hole.

19

Water slurry shall be tested for conformance to the requirements shown in the following table:

	WATER SLURRY

	PROPERTY
	REQUIREMENT
	TEST

	Density (pcf)

- before final cleaning 

- just before placing concrete
	63.5*
	Mud Weight (Density)

API 13B-1

Section 1

	Sand Content

(percent)

- before final cleaning 

-just before placing concrete
	less than or equal to 0.5
	Sand

API 13B-1

Section 5

	*When approved by the Engineer, salt water slurry may be used and the allowable densities may be increased up to 2 pcf.


CONSTRUCTION

General

18.  Use when CIDH concrete piling is greater than or equal to 24 inches in diameter AND greater than 5 feet in length

CIDH concrete piling 24 inches in diameter or larger may be constructed by excavation and depositing concrete under slurry.

19.  Use when the plans show CIDH rock sockets.

CIDH concrete piling (rock socket) shall consist of drilling or coring sockets in rock to the depths or lengths specified and filling the sockets with reinforced concrete.  Cored holes shall conform to the provisions of Section 49-4.03, "Drilled Holes," of the Standard Specifications.

20*.  Use when hazardous materials are present and refer to District hazardous earthwork specifications.

Disposal of drill cuttings shall conform to the provisions in          of these special provisions.

21

Portions of CIDH concrete piling shown on the plans to be formed shall be formed and finished in conformance with the provisions for concrete structures in Section 51, "Concrete Structures," of the Standard Specifications.

22.  Use for piles that are end bearing.  Edit "3 inches" if different from the clearance shown on the plans.  If there are both end bearing and non–end bearing piles on the project, add "Except for CIDH concrete piling at         ,".  (Sign foundation and sound wall piles are typically not end bearing.)

Reinforcement shall extend to 3 inches clear of the bottom of the drilled hole when the hole is drilled below the specified tip elevation.

Paras 23 and 24, use when permanent steel casings or optional construction joints for Type II CIDH piles are shown on the plans.

Permanent Steel Casing Installation

23.  Delete methods of installation not allowed per the Foundation Report.

Permanent steel casings shall be installed by impact or vibratory hammers, oscillators, rotators, or by placing in a drilled hole.  The provisions of Section 49-1.08, "Pile Driving Acceptance Criteria," of the Standard Specifications shall not apply to permanent steel casings.

24

Permanent steel casings placed in a drilled hole shall conform to the following requirements:

A.
Casings shall be positioned with spacers to center the casing inside the drilled hole.  Spacers may be welded to the outside of the casing.  

B.
Voids in the annular space between the casing and the soil shall be filled with grout.

C.
Grout shall be placed from the bottom of the casing using grout tubes.  Placement of grout shall continue until all voids have been filled and the grout reaches the top of the casing.  Free fall of the grout from the top to the bottom of the casing will not be allowed.

D.
Grout shall be pumped into the annular space such that the grout head is maintained uniformly around the casing and no visible evidence of water or air is ejected at the top of the grout.  

E.
One grout tube shall be placed every 4 feet along the circumference of the casing with a minimum of 4 grout tubes per casing.

F.
Grout tubes shall extend down to no less than 1 foot from the bottom of the casing.

25.  Use when the plans show permanent steel casings for CIDH concrete piling above CIDH rock sockets.

If a permanent steel casing tip elevation above a CIDH concrete piling (rock socket) is lowered:

A.
The CIDH concrete piling, including bar reinforcing steel, shall extend to that same elevation.

B.
The specified tip elevation of the CIDH concrete piling (rock socket) shall extend to maintain the length of the rock socket into rock as shown on the plans.

26.  Use when Type II CIDH piles with an OPTIONAL construction joint is shown on the plans below the column cage reinforcement.  RETAIN paras 23 and 24.

If the Contractor elects to construct the optional construction joint shown on the plans for CIDH concrete piling and a permanent steel casing is not shown on the plans, the Contractor shall furnish and install a casing that:

A.
Remains permanently in place.

B.
Is watertight and of sufficient strength to prevent damage and to withstand the loads from installation procedures, drilling and tooling equipment, lateral concrete pressures, and earth pressures.

26C.  Revise "5 feet" to "2 feet" when placing in rock.

C.
Extends to an elevation at least 5 feet below the construction joint.

D.
Does not extend above the top of the drilled hole or final grade which ever is lower.

E.
Conforms to the requirements in Section 5-1.02A, "Excavation Safety Plans," of the Standard Specifications.

F.
Does not increase the diameter of the CIDH concrete piling more than 2 feet.

26G.  Add "except that slurry cement backfill may be used instead of grout" after "casings" when recommended by Geotechnical Services.

G.
Is installed in conformance with the installation requirements for permanent steel casings.

Paras 27 thru 35, use when CIDH concrete piling is greater than or equal to 24 inches in diameter AND greater than 5 feet in length.

Placing Concrete

27

Concrete deposited under slurry shall be carefully placed in a compact, monolithic mass and by a method that will prevent washing of the concrete.  Concrete deposited under slurry need not be vibrated.  Placing concrete shall be a continuous operation lasting not more than the time required for each concrete placing operation at each pile, as submitted in the placing plan, unless otherwise approved in writing by the Engineer.  Concrete shall be placed with concrete pumps and delivery tube system of adequate number and size to complete the placing of concrete in the time specified.  The delivery tube system shall consist of one of the following:

A.
A tremie tube or tubes, each of which are at least 10 inches in diameter, fed by one or more concrete pumps.

B.
One or more concrete pump tubes, each fed by a single concrete pump.

28

The delivery tube system shall consist of watertight tubes with sufficient rigidity to keep the ends always in the mass of concrete placed.  If only one delivery tube is utilized to place the concrete, the tube shall be placed near the center of the drilled hole.  Multiple tubes shall be uniformly spaced in the hole.  Internal bracing for the steel reinforcing cage shall accommodate the delivery tube system.  Tremies shall not be used for piles without space for a 10-inch tube.

29

Spillage of concrete into the slurry during concrete placing operations shall not be allowed.  Delivery tubes shall be capped with a watertight cap, or plugged above the slurry level with a good quality, tight fitting, moving plug that will expel the slurry from the tube as the tube is charged with concrete.  The cap or plug shall be designed to be released as the tube is charged.  The pump discharge or tremie tube shall extend to the bottom of the hole before charging the tube with concrete.  After charging the delivery tube system with concrete, the flow of concrete through a tube shall be induced by slightly raising the discharge end.  During concrete placement, the tip of the delivery tube shall be maintained as follows to prevent reentry of the slurry into the tube.  Until at least 10 feet of concrete has been placed, the tip of the delivery tube shall be within 6 inches of the bottom of the drilled hole, and then the embedment of the tip shall be maintained at least 10 feet below the top surface of the concrete.  Rapid raising or lowering of the delivery tube shall not be permitted.  If the seal is lost or the delivery tube becomes plugged and must be removed, the tube shall be withdrawn, the tube cleaned, the tip of the tube capped to prevent entrance of the slurry, and the operation restarted by pushing the capped tube 10 feet into the concrete and then reinitiating the flow of concrete.

30

When slurry is used, a fully operational standby concrete pump, adequate to complete the work in the time specified, shall be provided at the site during concrete placement.  The slurry level shall be maintained 10 feet above the piezometric head or within 12 inches of the top of the drilled hole, whichever is higher.

31

A log of concrete placement for each drilled hole shall be maintained by the Contractor when concrete is deposited under slurry.  The log shall show the pile location, tip elevation, dates of excavation and concrete placement, total quantity of concrete deposited, length and tip elevation of any casing, and details of any hole stabilization method and materials used.  The log shall include a 8-1/2" x 11" sized graph of the concrete placed versus depth of hole filled.  The graph shall be plotted continuously throughout placing of concrete.  The depth of drilled hole filled shall be plotted vertically with the pile tip oriented at the bottom and the quantity of concrete shall be plotted horizontally.  Readings shall be made at least at each 5 feet of pile depth, and the time of the reading shall be indicated.  The graph shall be labeled with the pile location, tip elevation, cutoff elevation, and the dates of excavation and concrete placement.  The log shall be delivered to the Engineer within 1 working day of completion of placing concrete in the pile.

32

After placing reinforcement and before placing concrete in the drilled hole, if drill cuttings settle out of the slurry, the bottom of the drilled hole shall be cleaned.  The Contractor shall verify that the bottom of the drilled hole is clean.

33

If a temporary casing is used, concrete placed under slurry shall be maintained at a level at least 5 feet above the bottom of the casing.  The withdrawal of the casing shall not cause contamination of the concrete with slurry.  If slurry is not used, the temporary casing shall not be withdrawn until the concrete head in the casing is greater than the groundwater outside of the casing.  This positive concrete head shall be maintained during the withdrawal of the casing.

34

Material resulting from using slurry shall be disposed of in conformance with the provisions in Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

35*.  Use when hazardous materials are present and refer to District hazardous earthwork specifications.  Delete para 34.

Disposal of material resulting from using slurry shall conform to the provisions in          of these special provisions.

Paras 36 thru 56, use when CIDH concrete piling is greater than or equal to 24 inches in diameter AND greater than 5 feet in length.

36

Acceptance Testing and Mitigation

Vertical inspection pipes for acceptance testing shall be provided in all CIDH concrete piling 24 inches in diameter or larger, except when the holes are dry or when the holes are dewatered without the use of temporary casing in a manner that controls ground water.

37

The furnishing and placing of inspection pipes shall conform to the following:

A.
Inspection pipes shall be Schedule 40 PVC pipe with a nominal inside diameter of 2 inches.  Watertight PVC couplers are permitted to facilitate pipe lengths in excess of those which are commercially available. The Contractor shall log the location of the inspection pipe couplers with respect to the plane of pile cut off, and these logs shall be delivered to the Engineer upon completion of the placement of concrete in the drilled hole.

B.
Each inspection pipe shall be capped at the bottom and shall extend from 3 feet above the pile cutoff down to the bottom of the reinforcing cage.  A temporary top cap or similar means shall be provided to keep the pipes clean before testing.  If pile cutoff is below the ground surface or working platform, inspection pipes shall be extended to 3 feet above the ground surface or working platform.  Approved covers or railings shall be provided and inspection pipes shall be located as necessary to minimize exposure of testing personnel to potential falling hazards.

C.
Inspection pipes shall be completely clean, dry, and unobstructed at the time of testing providing a 2-inch diameter clear opening.

D.
The inspection pipes shall be installed in straight alignment, parallel to the main reinforcement, and securely fastened in place to prevent misalignment during installation of the reinforcement and placing of concrete in the hole.  The CIDH concrete piling shall be constructed so that the relative distance of inspection pipes to vertical steel reinforcement shall remain constant.

E.
When any changes are made to the tip of CIDH concrete piling, the Contractor shall also extend the inspection pipes to the bottom of the reinforcing cage.

38

The following additional requirements apply if inspection pipes are not shown on the plans:

A.
Inspection pipes shall be placed radially around the pile, inside the outermost spiral or hoop reinforcement and no more than 1 inch clear of the outermost spiral or hoop reinforcement.

B.
Inspection pipes shall be placed around the pile at a uniform spacing not exceeding 33 inches measured along the circle passing through the centers of inspection pipes.  A minimum of 2 inspection pipes per pile shall be used. Inspection pipes shall be placed to provide the maximum diameter circle that passes through the centers of the inspection pipes while maintaining the spacing required herein.

C.
Inspection pipes shall be placed a minimum of 3 inches clear of the vertical reinforcement.  When the vertical reinforcement configuration does not permit this clearance while achieving radial location requirements, distance to vertical rebar shall be maximized while still maintaining the requirement for radial location.

D.
Where the dimensions of the pile reinforcement do not permit inspection pipes to be placed per these requirements, a plan for tube placement shall be submitted to the Engineer for approval in the Pile Placement Plan with a request for deviation before fabricating pile reinforcement.

39

After placing concrete and before requesting acceptance tests, each inspection pipe shall be tested by the Contractor in the presence of the Engineer by passing a 1-1/4-inch-diameter rigid cylinder 4.5 feet long through the length of pipe.  If an inspection pipe fails to pass the 1-1/4-inch-diameter cylinder, the Contractor shall immediately fill all inspection pipes in the pile with water.

40

For each inspection pipe that does not pass the 1-1/4-inch-diameter cylinder, the Contractor shall core a nominal 2-inch diameter hole through the concrete for the entire length of the pile.  Cored holes shall be located as close as possible to the inspection pipes they are replacing and shall be no more than 5 inches clear from the reinforcement.

41

Coring shall not damage the pile reinforcement.  Cored holes shall be made with a double wall core barrel system utilizing a split tube type inner barrel.  Coring with a solid type inner barrel will not be allowed.  Coring methods and equipment shall provide intact cores for the entire length of the pile.  The coring operation shall be logged by an Engineering Geologist or Civil Engineer licensed in the State of California and experienced in core logging.  Coring logs shall be in conformance with the Department's "Soil and Rock Logging, Classification, and Presentation Manual."  Coring logs shall include Core Recovery (REC), Rock Quality Designation (RQD), locations of breaks, and complete descriptions of inclusions and voids encountered during coring, and shall be delivered to the Engineer upon completion.  Concrete cores shall be preserved, identified with the exact location the core was recovered from within the pile, and delivered to the Engineer upon completion.  The Engineer will evaluate the portion of the pile represented by the cored hole based on the submitted core logs.

42

Acceptance tests of the concrete will be made by the Engineer, without cost to the Contractor.  Acceptance tests will evaluate the homogeneity of the placed concrete.  Tests will include gamma-gamma logging conducted in conformance with California Test 233.  The Contractor shall not conduct operations within 25 feet of the gamma-gamma logging operations.  The Contractor shall separate reinforcing steel as necessary to allow the Engineer access to the inspection pipes to perform gamma-gamma logging or other acceptance testing.  After requesting acceptance tests and providing access to the piles, the Contractor shall allow 20 days for the Engineer to conduct these tests and make determination of acceptance.  Should the Engineer fail to complete these tests within the time allowance, and if in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in inspection, the delay will be considered a right of way delay as specified in Section 8-1.09, "Right of Way Delays," of the Standard Specifications.

43

The Engineer may elect to perform additional tests to further evaluate a pile.  These tests may include crosshole sonic logging and other means of inspection selected by the Engineer.  When the Engineer elects to perform additional tests to further evaluate anomalies for a rejected pile, no time requirement exists for performing these tests. The Contractor may progress with the mitigation plan process without waiting for these supplemental results.

44

Inspection pipes and cored holes shall be dewatered and filled with grout after notification by the Engineer that the pile is acceptable.  Grout shall conform to the provisions in Section 50-1.09, "Bonding and Grouting," of the Standard Specifications.  Inspection pipes and holes shall be filled using grout tubes that extend to the bottom of the pipe or hole or into the grout already placed.

45

If acceptance testing performed by the Engineer determines that a pile does not meet the requirements of the specifications and California Test 233, Part 5C, then that pile will be rejected and all depositing of concrete under slurry or concrete placed using temporary casing for the purpose of controlling groundwater shall be suspended until written changes to the methods of pile construction are approved in writing by the Engineer.

46

The Engineer will determine whether the rejected pile requires mitigation due to structural, geotechnical, or corrosion concerns.  The Engineer will consider the estimated size and location of the anomaly and potential effects upon the design.  The Engineer will provide the conclusions of this analysis to the Contractor for development of a mitigation plan, if required.  The Contractor shall allow 35 days for the Engineer to determine whether the pile requires mitigation and provide information to the Contractor.  Day 1 of the 35 days shall be the 1st day after access has been provided to the Engineer to perform acceptance testing.  If additional information is submitted to the Engineer that modifies the size, shape, or nature of the anomaly, the Contractor shall allow 15 additional days for the subsequent analysis.

47

If the Engineer determines that a rejected pile does not require mitigation, the Contractor may elect to (1) repair the pile per the approved mitigation plan or (2) not repair anomalies found during acceptance testing of that pile.  For such unrepaired piles, the Contractor shall pay to the State, $300 per cubic yard for the portion of the pile affected by the anomalies.  The volume, in cubic yards, of the portion of the pile affected by the anomalies, shall be calculated as the area of the cross section of the pile affected by each anomaly, in square yards, as determined by the Engineer, multiplied by the distance, in yards, from the top of each anomaly to the specified tip of the pile.  If the volume calculated for one anomaly overlaps the volume calculated for additional anomalies within the pile, the calculated volume for the overlap shall only be counted once.  In no case shall the amount of the payment to the State for any such pile be less than $300.  The Department may deduct the amount from any moneys due, or that may become due the Contractor under the contract.

48

If the Engineer determines that a rejected pile requires mitigation, the Contractor shall submit to the Engineer for approval a mitigation plan for repair, supplementation, or replacement for each rejected CIDH concrete pile conforming to the provisions in Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications.  If the Engineer determines that it is not feasible to repair the rejected pile, the Contractor shall not include repair as a means of mitigation and shall proceed with the submittal of a mitigation plan for replacement or supplementation of the rejected pile.

49

Pile mitigation plans shall include the following:

A.
The designation and location of the pile addressed by the mitigation plan.

B.
A review of the structural, geotechnical, and corrosion design requirements of the rejected pile.

C.
A step by step description of the mitigation work to be performed, including drawings if necessary.

D.
An assessment of how the proposed mitigation work will address the structural, geotechnical, and corrosion design requirements of the rejected pile.

E.
Methods for preservation or restoration of existing earthen materials.

F.
A list of affected facilities, if any, with methods and equipment for protection of these facilities during mitigation.

G.
The State assigned contract number, bridge number, full name of the structure as shown on the contract plans, District-County-Route-Post Mile, and the Contractor's (and Subcontractor's if applicable) name on each sheet.

H.
A list of materials, with quantity estimates, and personnel, with qualifications, to be used to perform the mitigation work.

I.
The seal and signature of an engineer who is licensed as a Civil Engineer by the State of California.  This requirement is waived for approved mitigation plans when either of the following conditions are present:

1.
The proposed mitigation will be performed in conformance with the most recent Department approved version of "ADSC Standard Mitigation Plan 'A' - Basic Repair" without exception or modification.

2.
The Engineer has determined that the rejected pile does not require mitigation due to structural, geotechnical, or corrosion concerns, and the Contractor elects to repair the pile using most recent Department approved version of "ADSC Standard Mitigation Plan 'B' - Grouting Repair" without exception or modification.

50

The most recent Department approved version of the "ADSC Standard Mitigation Plan" is available at:

http://www.dot.ca.gov/hq/esc/geotech/ft/adscmitplan.htm

51

For rejected piles to be repaired, the Contractor shall submit a pile mitigation plan that contains the following additional information:

A.
An assessment of the nature and size of the anomalies in the rejected pile.

B.
Provisions for access for additional pile testing if required by the Engineer.

52

For rejected piles to be replaced or supplemented, the Contractor shall submit a pile mitigation plan that contains the following additional information:

A.
The proposed location and size of additional piles.

B.
Structural details and calculations for any modification to the structure to accommodate the replacement or supplemental piles.

53

All provisions for CIDH concrete piling shall apply to replacement piles.

54.  Check the review time with Geotechnical Services.

The Contractor shall allow the Engineer 20 days to review the mitigation plan after a complete submittal has been received.

55

Should the Engineer fail to review the complete pile mitigation submittal within the time specified, and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the pile mitigation plan, an extension of time commensurate with the delay in completion of the work thus caused will be granted in conformance with the provisions in Section 8-1.09, "Right of Way Delays," of the Standard Specifications.

56

When repairs are performed, the Contractor shall submit a mitigation report to the Engineer within 10 days of completion of the repair.  This report shall state exactly what repair work was performed and quantify the success of the repairs relative to the submitted mitigation plan.  The mitigation report shall be stamped and signed by an engineer that is licensed as a Civil Engineer by the State of California.  The mitigation report shall show the State assigned contract number, bridge number, full name of the structure as shown on the contract plans, District-County-Route-Post Mile, and the Contractor (and subcontractor if applicable) name on each sheet.  The Engineer will be the sole judge as to whether a mitigation proposal is acceptable, the mitigation efforts are successful, and to whether additional repairs, removal and replacement, or construction of a supplemental foundation is required.
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USE WITH 2006 STANDARDS.

Use for closed ended CISS concrete piling.  Plane of pile cut off, diameter, and wall thickness must be shown on the plans.  Add 49PIPE.

CLOSED ENDED CAST-IN-STEEL-SHELL CONCRETE PILING

Cast-in-steel-shell concrete piling shall consist of driven closed ended steel shells filled with reinforced cast-in-place concrete and shall conform to the provisions in Section 49‑4, "Cast-in-Place Concrete Piles," of the Standard Specifications and these special provisions.

2

Reinforcement shall be placed and secured symmetrically about the axis of the pile and shall be securely blocked to clear the sides of the steel shell.

3

Water that  has infiltrated the steel shell shall be removed before placing concrete therein.  Surface water shall not be permitted to enter the steel shell.
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USE WITH 2006 STANDARDS.

Use for open ended CISS concrete piling.  Plane of pile cut off must be shown on the plans.  Add 49PIPE.

OPEN ENDED CAST-IN-STEEL-SHELL CONCRETE PILING

Cast-in-steel-shell concrete piling shall consist of driven open ended steel shells filled with reinforced cast-in-place concrete and shall conform to the provisions in Section 49‑4, "Cast-in-Place Concrete Piles," of the Standard Specifications and these special provisions.

2.  Edit to suit the job.  Delete if SSP 49-210 is used.  Eight feet within tip is a minimum; generally use at least 2 times the pipe diameter; check plans and Foundation Report.  Drilling is typically not deeper than the clean out depth shown in Para 4.

In addition to driving, it is anticipated that drilling through the center of open ended steel shells to obtain the specified penetration may be necessary.  The diameter of the drilled hole shall be less than the inside diameter of the piling.  Equipment or methods used for drilling holes shall not cause quick soil conditions or cause scouring or caving of the hole.  Drilling shall not be used within 8 feet of the specified tip elevation.

3

The piles shall be installed open ended and no internal plates shall be used.

4.

The Contractor shall submit to the Engineer for approval, a cleanout method for open ended cast-in-steel-shell concrete piling.  Care shall be taken during cleaning out of open ended steel shells to prevent disturbing the foundation material surrounding the pile.  The bottom 8 feet of the pile shall not be cleaned out.  Equipment or methods used for cleaning out steel shells shall not cause quick soil conditions or cause scouring or caving around or below the piles.  Open ended steel shells shall be free of any soil, rock, or other material deleterious to the bond between concrete and steel before placing reinforcement and concrete.

5

After the steel shells have been cleaned out, the pile shall be constructed expeditiously in order to prevent deterioration of the surrounding foundation material from the presence of water.  Deteriorated foundation materials, including materials that have softened, swollen, or degraded, shall be removed from the bottom of the steel shells and shall be disposed of.

6.  Edit for contaminated materials.

Material resulting from cleaning out the steel shells shall be disposed of in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications, unless otherwise specified or permitted by the Engineer.

7

Reinforcement shall be placed and secured symmetrically about the axis of the pile and shall be securely blocked to clear the sides of the steel shell.

8

If conditions render it impossible or inadvisable in the opinion of the Engineer to dewater the open ended cast-in-steel-shell concrete piling before placing reinforcement and concrete, the bottom of the shell shall be sealed in conformance with the provisions in Section 51‑1.10, "Concrete Deposited Under Water," of the Standard Specifications.  The sealed shell shall then be dewatered and cleaned out as specified herein.
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Use for CIDH or CISS piles with diameter exceeding 8 feet.  For piles with diameter greater than 14 feet, use SSP 51-331 instead. 

MASS CONCRETE FOR CAST-IN-PLACE CONCRETE PILES

General

Cast-in-place concrete piles shown on the plans that have a diameter exceeding 8 feet shall be constructed as mass concrete and shall conform to the details shown on the plans and these special provisions.

2

Materials

Materials used for mass concrete shall conform to the provisions in Section 90, "Portland Cement Concrete," of the Standard Specifications and these special provisions.

3.  Use for CIP piles that have a diameter of greater than 8 feet up to 10 feet.

Mass concrete shall contain a maximum of 750 pounds of cementitious material per cubic yard of concrete.

4.  Use for CIP piles that have a diameter of greater than 10 feet up to 14 feet.

Mass concrete shall contain a maximum of 720 pounds of cementitious material per cubic yard of concrete.

5

Supplementary cementitious material in mass concrete for cast-in-place concrete piles shall be flyash or natural pozzolan.  The minimum amount of flyash or natural pozzolan shall be 25 percent by weight of the total amount of cementitious material.
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USE WITH 2006 STANDARDS.

Use with SSP 49-200.

Use when the project includes CISS piles, unfilled steel pipe piles (including when the option to use steel pipe piling is allowed per the plans or standard plans), or permanent steel casings for CIDH piles.  Add SSPs S8-W04, S8-W06, and S8-W09.  Add SSP 49-360 for Class N steel pipe piling.

STEEL PIPE PILING

GENERAL

Summary

Steel pipe piling shall consist of unfilled steel pipe piling, steel shells for open and closed ended cast-in-steel-shell concrete piling, and permanent steel casing for cast-in-drilled-hole concrete piling.  Steel pipe piling shall conform to the provisions in Section 49‑5, "Steel Piles," of the Standard Specifications and these special provisions.

Use paras 2 and 3 when Class N steel pipe piles or casings are on the project.  Examples of Class N piles are:

1.
Unfilled pipe piles or CISS piles installed in pile groups of less than 5 piles and designed to develop plastic hinges at displacement demand.  A pile group is defined as all piles supporting a single column.

2.
Permanent steel casings shown on the plans that are critical to the strength of Type I shafts.

3.
Permanent steel casings used in Type II shafts supporting single column bents, only if casing contribution to strength of the shaft has been considered in design.

2*.  Add locations of Class N steel pipe piling.  Delete if no Class N steel pipe piling is in the project.

Steel pipe piling listed in the following table shall be designated as Class N steel pipe piling:

	Bridge Name or Number
	Abutment Number
	Bent Number

	
	
	

	
	
	

	
	
	


3.  Delete if no Class N steel pipe piling is in the project.

Steel pipe piling not listed above as Class N steel pipe piling shall be designated as Class R steel pipe piling.

4.  Use when there is no Class N steel pipe piling on the project.  Delete paras 2 and 3.

All steel pipe piling for this project shall be designated as Class R steel pipe piling.

Submittals

5

Steel pipe piling qualification audits shall be submitted in conformance with the provisions in "Steel Pipe Piling Qualification Audit" of these special provisions.

6

A Certificate of Compliance demonstrating material traceability shall be furnished in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications, and shall be signed by the facility's authorized Quality Control Representative.  The Quality Control Representative shall be on record with the Department's Office of Structural Materials.  The Certificate of Compliance shall include:

1.
A statement that all materials and workmanship incorporated in the work and all required tests and inspections of this work have been performed in conformance with the details shown on the plans and these special provisions.  

2.
An attached certified mill test report (MTR) for each heat number of steel pipe piles being furnished.

3.
The carbon equivalency (CE) calculated as CE=C + (Mn+Si)/6 + (Cr+Mo+V)/5 + (Ni+Cu)/15.  The CE shall be 0.45% maximum and may be shown on the MTR.

7

The Contractor shall submit a TL-38 Inspection Request form at least:

1.
48 hours before performing any field welding of steel pipe piling.

Use when Class N steel pipe piling is listed in para 2.

2.
10 days before performing any welding of Class N steel pipe piling.

8

The TL-38 Inspection Request form is available at:

http://www.dot.ca.gov/hq/esc/Translab/OSM/smbforms.htm

9

Working drawings shall be submitted to the Engineer before attaching handling devices to steel pipe piling. Working drawings shall include locations, handling and fitting device details, and connection details.  Attachments shall not be made to steel pipe piling until the working drawings are approved in writing by the Engineer.  The Contractor shall allow the Engineer 7 days for review.

MATERIALS

General

10

The provisions of "Welding Quality Control" of these special provisions shall not apply to longitudinal, skelp end, or spiral seam welds in steel pipe piling.

11

Circumferential welds shall conform to "Welding Quality Control" of these special provisions and the following:

1.
Circumferential welds shall be complete joint penetration welds conforming to AWS D1.1.

2.
Welds shall be located at least 12 inches away from a skelp end weld.

3.
Backing rings shall conform to the following:

3.1.
The minimum thickness shall be 1/4 inch and the backing ring shall be continuous.

3.2.
Splices in the backing ring shall be made by complete joint penetration welds. These welds shall be completed and inspected, including any required nondestructive testing, before final insertion into a pipe end.

3.3.
The attachment of backing rings to pipe ends shall be done using the minimum size and spacing of tack welds that will securely hold the backing ring in place.  Tack welding shall be done in the root area of the weld splice.  Cracked tack welds shall be removed and replaced before subsequent weld passes.

3.4.
The gap between the backing ring and the steel pipe piling wall shall not be greater than 5/64 inch.  One localized portion of the backing ring fit-up, that is equal to or less than a length that is 20 percent of the outside circumference of the pipe, as determined by the Engineer, may be offset by a gap equal to or less than 1/4 inch, provided that this localized portion is first seal welded using shielded metal arc E7016 or E7018 electrodes.  This localized portion shall be marked so that it can be referenced during any required NDT.

3.5.
Backing rings shall have sufficient width so that the backing ring will not interfere with the interpretation of the NDT.

4.
For steel pipe with an outside diameter greater than 42 inches and with a wall thickness greater than 1 inch, the root opening tolerances may be increased to a maximum of 3/16 inch.

##SOE DEVELOPMENT

5.
For welding limited to fit-up and attaching backing rings and handling devices, the preheat and interpass temperature shall be in conformance with the requirements in AWS D1.1, SectionClause 3.5, "Minimum Preheat and Interpass Temperature Requirements," and with Table 3.2, Category C.

12

##SOE DEVELOPMENT

All steel pipe piling shall be capable of meeting the fit-up requirements of AWS D1.1, SectionClause 5.22.3.1, "Girth Weld Alignment (Tubular)," when the material is spliced utilizing a girth weld.

13

For the purposes of welding and prequalification of base metal, steel pipe piling designated as ASTM A 252 shall be treated as ASTM A 572, Grade 50, or ASTM A 709, Grade 50, in conformance with the requirements in AWS D1.1, Table 3.1.

14
Butt welded seams subsequently formed, including skelp end welds, shall be 100 percent ultrasonically tested in the final formed and welded condition.  The acceptance criteria for UT shall conform to API 5L for API-licensed facilities or AWS D1.1 for cyclically loaded nontubular connections for welds subject to tensile stress.

15

Except for tack welding, gas metal arc welding (GMAW) shall not be used for the welding of steel pipe piling.  When GMAW is used for tack welding, the filler metal shall not be deposited by short circuiting transfer.

16

The dimensional tolerances of steel pipe piling shall conform to the following: 

1.
Outside diameter:  ± 0.75% of the specified outside diameter

2.
Wall thickness:  -5%, +10% of the specified nominal wall thickness

3.
Straightness:  ± 1.0% over the length of the pipe

17

Except for steel pipe piling marked with the API monogram, each length of steel pipe piling shall be marked as follows:

1.
Name and location of the piling manufacturer

2.
State Contract number

3.
Heat number

4.
Welding process

5.
Outer diameter, nominal wall thickness, minimum wall thickness, and length

6.
Year piling was produced

7.
Marked as specified below for each class of steel pipe piling.  Only Caltrans audited facilities are approved to mark piling for use on this project.

18.  Use when Class N steel pipe piling is designated in para 2.

Class N Steel Pipe Piling

Class N steel pipe piling shall conform to one of the following:

1.
Manufactured, welded, tested, and inspected in conformance with the requirements in API 5L, minimum Grade X52, PSL1, and the following:

1.1.
Manufactured by a facility licensed to apply the API monogram.

1.2.
Each length of steel pipe piling shall be marked with the API monogram in conformance with API 5L.

##SOE DEVELOPMENT

2.
Manufactured in conformance with ASTM A 252, Grade 3, and welded in conformance with AWS D1.1, and the following:

2.1.
Groove welds using submerged arc welding from both sides without backgouging will require a procedure qualification record witnessed by the Engineer.

2.2.
At the beginning of fabrication, 3 macroetch cross-section test specimens, prepared in conformance with AWS D1.1, SectionClause 4.8.4, shall be furnished for each thickness of piling.  Specimens shall be removed at locations selected by the Engineer and in the presence of the Engineer.  Test specimens shall indicate that the weld is free of cracks and has thorough fusion between adjacent layers of weld metal and between weld metal and base metal.  Undercut shall not exceed 1/32-inch.

2.3.
Material properties shall conform to ASTM A 252, Grade 3 unless otherwise shown in the plans or specified in these special provisions.

2.4.
The weighing of individual pipe will not be required as specified in ASTM A 252.

2.5.
Each length shall be marked "Caltrans Class N - A252."

19.  Use when Class R piling is on the project.

Class R Steel Pipe Piling

Class R steel pipe piling shall conform to one of the following:

1.
Manufactured, welded, tested, and inspected in conformance with API 5L, minimum Grade X52, PSL1, and the following:

1.1.
Steel pipe piling shall be manufactured by a facility licensed to apply the API monogram.

1.2.
Hydrostatic testing, flattening tests, and the API monogram will not be required.

1.3.
Each length shall be marked "Caltrans Class R - API."

2.
Manufactured in conformance with ASTM A 252, Grade 3, and the following:

2.1.
Arc welding processes shall conform to AWS D1.1.

2.2.
Groove welds using submerged arc welding from both sides without backgouging will require a procedure qualification record witnessed by the Engineer.

2.3.
Underfill will not be allowed.

2.4.
For electric resistance welded pipe, the outer diameter flash shall be removed to a maximum of 1/32 inch. 

2.5.
The weld reinforcement shall not exceed 1/8 inch.

2.6.
The weighing of individual pipe will not be required as specified in ASTM A 252.

2.7.
Each length shall be marked "Caltrans Class R - A 252."

CONSTRUCTION

General

20

Steel pipe piling may be re-tapped to prevent pile set-up provided the field welded splice remains at least 3 feet above the work platform until that splice is approved in writing by the Engineer.

21

Welds used to attach handling devices to steel pipe piling shall be aligned parallel to the axis of the pile and shall conform to the requirements for field welding specified herein.  Permanent bolted connections shall be corrosion resistant.

Field Welding

22

Field welding of steel pipe piling is defined as welding performed after the material has been transported from an audited facility.

23

Field welding shall conform to the requirements for circumferential welds as specified in "Materials" of this section and the following:

1.
Welds made in the horizontal position where the longitudinal pipe axis is vertical shall be single-bevel groove welds.

2.
The minimum preheat and interpass temperature for splice welding and for making repairs shall be 150 (F, regardless of the pipe pile wall thickness or steel grade. In the event welding is disrupted, preheating to 150 (F shall occur before welding is resumed.

3.
Welds shall not be water quenched.  Welds shall be allowed to cool unassisted to ambient temperature.
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Use with SSP 49-350 when there is Class N steel pipe piling on the project.

NONDESTRUCTIVE TESTING OF CLASS N STEEL PIPE PILING

Nondestructive testing (NDT) shall be performed on Class N steel pipe piling in conformance with these special provisions.

2

Backing ring welds shall be inspected by either RT or UT for a material thickness equal to or greater than 5/16 inch or by RT for a material thickness less than 5/16 inch.  The acceptance criteria for RT or UT shall conform to AWS D1.1 for cyclically loaded nontubular connections for welds subject to tensile stress.

3

Nondestructive Testing of Welds made at a Permanent Fabrication Facility

For welding performed in conformance with API 5L:

1.
The manufacturer shall submit to the Engineer a DVD or VHS videocassette recording of the actual product testing when radiological testing is utilized or the actual radiographic film when film radiography is utilized.  This recording or film submittal shall be provided to the Engineer for review before shipment of the product from the manufacturing facility.

2.
When film radiography is utilized to inspect pipe ends or repairs, the transmitted film density shall be 2.0 to 4.0 in the area of interest (weld, base metal, and IQI).

3.
Repaired defects shall be re-inspected utilizing the NDT method that originally detected the defect, except that film radiography may be utilized for inspection of repairs when the defect was originally detected utilizing radiological testing.

4

For welding performed in conformance with AWS D1.1:

1.
NDT shall be performed on 25 percent of each longitudinal, circumferential, or spiral weld by either radiographic testing (RT) or ultrasonic testing (UT).

2.
The acceptance criteria for RT or UT shall conform to AWS D1.1 for cyclically loaded nontubular connections for welds subject to tensile stress.

3.
If repairs are required in a portion of the tested weld:

1.1.
NDT shall be performed on the repaired portion.

1.2.
Additional NDT shall be performed on untested areas on each side of the repaired portion.  The length of additional NDT on each side of the repaired portion shall equal 10 percent of the length of the pipe's outside circumference.

1.3.
After this additional 20 percent of NDT is performed, and if additional repairs are required, the total cumulative repair lengths from all NDT shall be determined and documented.  If the cumulative weld repair length is determined to be equal to or more than 10 percent of the length of the pipe's outside circumference, then the entire weld shall receive NDT.

5

Nondestructive Testing of Field Welds

For field welding, including welds made on a portion of the steel pipe piling that has already been installed:

1.
NDT shall be performed on 25 percent of the field weld by either RT or UT.  Testing shall be done at locations selected by the Engineer.  The Engineer may select several locations on a given splice for NDT.  The cover pass shall be ground smooth at the locations to be tested.

2.
Personnel performing UT for field welds will be required to verify their qualifications before performing NDT, by both written and practical exams.  Information regarding the Department's Ultrasonic Testing (UT) Qualification Program is available at:

http://www.dot.ca.gov/hq/esc/Translab/OSM/smbresources.htm

3.
The acceptance criteria for RT or UT shall conform to AWS D1.1 for cyclically loaded nontubular connections for welds subject to tensile stress.

4.
If repairs are required in a portion of the tested weld:

4.1.
NDT shall be performed on the repaired portion.

4.2.
Additional NDT shall be performed on untested areas on each side of the repaired portion.  The length of additional NDT on each side of the repaired portion shall equal 10 percent of the length of the pipe's outside circumference.

4.3.
After this additional 20 percent of NDT is performed, and if additional repairs are required, the total cumulative repair lengths from all NDT shall be determined and documented.  If the cumulative weld repair length is determined to be equal to or more than 10 percent of the length of the pipe's outside circumference, then the entire weld shall receive NDT.
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Use for soldier pile retaining walls.  Also use the following Specs as appropriate:  19SOLP, 19‑590, 49‑200, 49‑400, 49HOLE, 50TIEB, 51CLAG, 57TLAG.  Add clauses to "Order of Work" when lead time to order and furnish steel soldier piles or treated timber lagging is required.

Insert in the special provisions as 49-370.

1*. Edit according to what is shown on the plans.  Add location.  Delete "at     " if soldier piles are the only piles on the project.

STEEL SOLDIER PILING

This work at _________ shall consist of furnishing and installing steel piling; cleaning and preparing portions of the pile for splicing; splicing steel piles; securing the piling prior to and during concrete encasement; shaping the tops of the piles; cleaning and preparing portions of the pile for welding concrete anchors; and furnishing, cleaning and welding concrete anchors to piling in accordance with the details shown on the plans, and these special provisions.

2

Materials

Concrete anchors shall conform to the provisions for stud connectors in Section 55, "Steel Structures," of the Standard Specifications and these special provisions.

3

##SOE DEVELOPMENT

Stud connectors shall be Type B as defined in AWS D1.5, SectionClause 7.

4.  Edit for type of backfill shown on the plans.

Construction

Steel soldier piles shall be placed in a drilled hole and shall be plumbed and aligned before placing concrete backfill and lean concrete backfill.  Alignment shall be maintained while placing backfill material in the drilled holes.

5

Cleaning and preparing the pile shall be performed in heat affected areas before splicing steel piles or welding stud type shear connectors.
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Use for steel sheet piling that is to remain in place.  Check for available sizes and section moduli.  There are only two sources in the United States that furnish steel sheet piling that conforms to the "Buy America" requirements.

STEEL SHEET PILING

Steel sheet piling shown on the plans shall remain in place at the completion of all contract work, shall become the property of the State, and shall conform to these special provisions.

2

Piling shall be interlocking steel sheet piling conforming to the requirements in ASTM Designation:  A 328/A 328M.  The minimum section modulus per linear foot of wall shall be the section modulus shown on the plans.  Used sheet piling may be installed provided the piling is in good condition and no alterations have been made to reduce the section modulus.  Interlocks shall be straight, true, have no gouges, and have no kinks.

3.  Use for marine grade sheet piling; i.e., when sheet piling is in direct contact with a marine or brackish water "splash zone".  Strike para 2.

Steel sheet piling shall be interlocking marine grade steel sheet piling conforming to the requirements in ASTM Designation:  A 690/A 690M, manufactured by the hot rolling method. The minimum section modulus per linear foot of wall shall be the section modulus shown on the plans.  Used sheet piling may be installed provided the piling is in good condition and no alterations have been made to reduce the section modulus.  Interlocks shall be straight and true, and have no gouges or kinks.

4

Piling shall be furnished in lengths that are measured from the specified tip elevation to the cut off elevation as shown on the plans or as permitted in writing by the Engineer.  Splices in steel sheet piling shall be full penetration welds conforming to the requirements in AWS D1.1.

5

Damaged sheet piling shall be replaced at the Contractor's expense.

6

Steel sheet piling shall be driven to the tip elevation as shown on the plans, unless otherwise permitted in writing by the Engineer.  Piling shall be driven to the position and line indicated on the plans.  Piling materially out of line will be rejected and shall be removed and redriven or replaced.

7

The area of sheet piling to be paid for shall be measured as the projected area on a vertical surface along the layout line and measured from the tip elevation to the cut off elevation.

8

The contract price paid per square foot for steel sheet piling shall include full compensation for furnishing all labor, materials, tools, equipment and incidentals, and for doing all work involved in furnishing and driving the steel sheet piling, complete in place, to the tip elevation as shown on the plans, and as specified herein.

 XE "49MICR_E_R05-01-06" 
Page 1 of 5
USE WITH 2006 STANDARDS.

Plans must show at least the following:

-pipe pile diameter (and range if applicable)

-maximum micropile diameter

-pile data table with specified tip elevations

-no splice zone if applicable and type of allowable splice

-pile anchorage details

-complete footing details including pile embedment and pile layout

-load test details

-minimum yield strength of steel pipe used for design.

Foundation report must discuss:

-corrosion requirements

-information for grouting

-minimum distance from bottom of footing for unbonded zone

-pile testing.

Add SSP 49‑230 and edit to include control locations for micropiles.  Add SSP 52‑600.

Insert in the special provisions as 49-390.

MICROPILING

Micropiling consisting of small diameter steel casing that is grouted in place shall conform to the details shown on the plans and these special provisions.

2*.  Designer to provide or confirm requirements for micropiling.  Edit to suit job.

Materials

Steel casing for micropiles shall be at least the diameter and wall thickness of the piles shown on the plans.  The outside diameter shall not exceed       inches.

3.  Edit to suit job.

The micropile anchorage shall consist of studs, welded bar stock, and bearing plate with nut.  The bearing plate and bar stock shall conform to the provisions in Section 75, "Miscellaneous Metal," of the Standard Specifications, except that galvanizing will not be required.  Stud connectors  shall conform to the provisions in Section 55, "Steel Structures," of the Standard Specifications and these special provisions.

4

##SOE DEVELOPMENT

Stud connectors shall be Type B as defined in AWS D1.5, SectionClause 7.

5*.  Grout cement requirement and minimum grout pressure should be provided in Foundation Report.  Edit to suit job.

Grout shall conform to the provisions in Section 50‑1.09, "Bonding and Grouting,” of the Standard Specifications.  California Test 541 will not be required, nor will the grout be required to pass through a screen with a No. 16 sieve before being introduced into the grout pump.  Grout shall contain at least         pounds of cement per cubic yard.  Grout shall be non-shrink type.  Grout in micropiles shall be installed under at least 145 psi pressure.

6.  Plans to show the type of splice allowed.

Reinforcement shall conform to the provisions in Section 52, "Reinforcement," of the Standard Specifications and these special provisions.

7

Working Drawings

The Contractor shall submit complete project specific working drawings for the micropile system to the Offices of Structure Design (OSD) in conformance with Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  Working drawings for micropiling shall be 11" x 17".  For initial review, 10 sets of drawings shall be submitted.  After review, between 6 and 12 sets, as requested by the Engineer, shall be submitted to OSD for final approval and use during construction.  Within 3 weeks after final approval of the submittal, the Contractor shall furnish to OSD one set of final working drawings on 11" x 17" sized 20‑pound (minimum) bond paper.

8

Working drawings for micropiling shall show the State assigned designations for the contract number, bridge number, full name of the structure as shown on the contract plans, and District-County-Route-Post Mile on each drawing and calculation sheet.  The pile vendor company name, address, and phone number shall be shown on the working drawings.  Each sheet shall be numbered in the lower right corner and shall contain a blank space in the upper right corner for future contract sheet numbers.

9.  Edit A thru I to suit job.

Working drawings for micropiles shall contain all information required for the construction and quality control of the piling, including the following:

A.
Information on headroom and space requirements for installation equipment that verify that the proposed equipment can perform at the site.

B.
Step-by-step procedure describing all aspects of pile installation including personnel, testing, and equipment to assure quality control.  This step-by-step procedure shall be shown on the working drawings in sufficient detail so that the Engineer can monitor the construction and quality of the micropiles.

C.
Details for drilling a plumb hole.

D.
Details of centralizers.

E.
Grout mix designs.

F.
Details and procedures involved in testing components, including grout.

G.
Pipe and reinforcement splice type and locations.

H.
Details of equipment and operation for grouting.  Details shall be included for monitoring grout quality, volume installed, and pressure during installation.

I.
Information on the minimum cure time and strength requirements of the pile system for test piles.

10

A supplement to the working drawings shall include construction details, structural details, and load test results from at least 3 previous successful installations by the proposed micropile vendor.  The installations shall be from 3 separate test sites.  The installations shall be similar to those proposed for this contract

11

The working drawings and supplement shall be stamped and signed by an engineer who is licensed as a Civil Engineer in the State of California.  The Engineer will notify the Contractor in writing when the submitted working drawings and supplement have been determined to be complete.  The Contractor shall allow the Engineer 6 weeks to review the working drawing submittal after a complete set has been received.

12

No micropile shall be installed until the Engineer has approved, in writing, the working drawing submittal for micropiling.

13

Should the Engineer fail to review the complete working drawing submittal within the time specified, and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the working drawing submittal, an extension of time commensurate with the delay in completion of the work thus caused will be granted in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

14.  Edit for contaminated materials.

Construction

Drill cuttings resulting from installing micropiling shall be disposed of in conformance with the provisions in Section 19‑2.06, "Surplus Material," of the Standard Specifications.  Material resulting from grouting micropiles shall be disposed of in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications, unless otherwise permitted in writing by the Engineer.

15

Drilling mud or chemical stabilizers shall not be used.

16

Foreign material dislodged or drawn into the hole during construction of the micropiles shall be removed.  Loose material existing at the bottom of the hole after drilling operations are complete shall be removed before placing grout.

17

Steel casing and bar reinforcement shall be installed using centralizers.

18

The pipe shall be placed vertically and grouted in place.  Grout shall be injected at the bottom of the pile and may be placed before or after placing the steel pipe.

19

A positive means of support shall be provided for maintaining the position of the casing and reinforcement until the grout has set.

20

Performance and Proof Testing

Performance and proof load testing of micropiles shall conform to the requirements of "Load Test Piles" of these special provisions except for the following:

20A.  Plans to show details for layout, anchorage, frame, and excavation.

A.
The Engineer will conduct performance micropile tests consisting of compression and tension load testing and proof micropile tests consisting of tension load testing.  Performance tests will be used to evaluate the micropile design including specified lengths.  Proof tests will be used to ensure that the Contractor installs production micropiling with at least the same quality and methods that were used to install the performance test micropiles.

B.
The Contractor shall install non-production test pile groups for performance testing, each group consisting of a test pile and anchor piles, outside of a proposed or existing footing in conformance with the micropile load test pile details shown on the plans.  The Contractor shall notify the Engineer one week before installing test micropile groups that are to be performance tested.

C.
The Contractor shall allow the Engineer 3 weeks to complete performance micropile load tests at each control location.  The Engineer may revise specified tip elevations based on performance test results.  Performance test results shall be approved by the Engineer prior to installing production piling or performing proof testing.

20D.  Edit to suit job.

D.
The Engineer will conduct proof tests after all the micropiles have been installed in a given footing.  Ten percent of the piles in a given footing and not less than 2 per footing will be proof tested.

E.
The acceptance criterion for proof tension load testing of micropiles is: the pile shall sustain the first tension test load applied that is equal to the nominal tension resistance, with no more than 1/2 inch total vertical movement at the top of the pile measured relative to the top of the pile before the start of tension load testing.

F.
If a production micropile that is proof tested fails to meet the above acceptance criterion for testing, then that pile will be rejected, and all the other micropiles in that same footing will be tested.  Rejected micropiling shall be replaced at a location approved by the Engineer.  The Contractor shall submit to the Engineer for approval a plan for replacing piling or for installing additional micropiling that includes details for micropiling and footing modifications as required to provide the total micropiling support as shown on the plans.  No extension of time or compensation will be made for the review of a plan for replacing or installing additional micropiling.

21

Measurement and Payment

Micropiles will be measured and paid for by the unit.

22

Performance test micropiling, including anchor piles, will be paid for as micropiles.

23

The contract unit price paid for micropile shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing micropiles, including casings, grout, reinforcement, cutting tips, drill bits, pile anchorage, and disposing of materials resulting from pile installation, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

24

The Contractor shall furnish labor, materials, tools, equipment, and incidentals as required to assist the Engineer in the installation, operation, and removal of State-furnished jacks, bearing plates, drills, and other test equipment.  Full compensation for said work and materials shall be considered as included in the contract price paid for the micropiling shown on the plans and in the Engineer's Estimate, and no additional compensation will be allowed therefor.

25

Full compensation for excavation of pile load test sites, for maintaining a level and dewatered test site, and for backfilling and completely restoring the test sites shall be considered as included in the contract unit price paid for micropiles, and no additional compensation will be allowed therefor.

26

No payment will be made for micropiles that are damaged either during installation or after the micropiles are complete in place.  No payment will be made for additional excavation, backfill, concrete, reinforcement, nor other costs incurred from footing enlargement resulting from replacing rejected micropiles.
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Add to any SSP 49-XXX series.

MEASUREMENT AND PAYMENT (PILING)

Measurement and payment for the various types and classes of piles shall conform to the provisions in Sections 49-6.01, "Measurement," and 49-6.02, "Payment," of the Standard Specifications and these special provisions.

2.  Use if 24-inch or larger size cast-in-place concrete piles are in the contract.  Edit to exclude sign foundation piles (Item 56xxxx) if they are included in the project.

Payment for cast-in-place concrete piling shall conform to the provisions in Section 49-6.02, "Payment," of the Standard Specifications and these special provisions except that when the diameter of cast-in-place concrete piling is shown on the plans as 24 inches or larger, reinforcement in the piling will be paid for by the pound as bar reinforcing steel (bridge).

3.  Use when substitution of steel piling (pipe, H, or shell) is allowed.

Driven piling that is substituted, at the Contractor's option, for the piling shown on the plans, will be measured and paid for by the linear foot as furnish piling and by the unit as drive pile of the type or class shown in the Engineer's Estimate.  No additional compensation for any additional length needed to develop the required bearing will be made.  Full compensation for furnishing and placing the pile anchors, splicing piles, additional removal of materials inside cast-in-steel-shell piling, additional concrete inside cast-in-steel-shell piling, or other expenses resulting from said substitution shall be considered as included in the contract price paid per linear foot for furnish piling and the contract unit price paid for drive pile of the type or class shown in the Engineer's Estimate, and no additional compensation will be allowed therefor.

4.  Use only when OSD approves splicing precast prestressed concrete piles; see SSP 49-300.

Full compensation for the cost of splicing precast prestressed concrete piling, including furnishing of dowels, epoxy or epoxy mortar, and miscellaneous metal, shall be considered as included in the contract price paid per linear foot for furnish concrete piling, and no additional compensation will be allowed therefor.

5.  Use when SSP 49-310 is used.  Edit if CIDH piling is not paid for by the linear foot.

Full compensation for slurry, depositing concrete under slurry, test batches, inspection pipes, filling inspection holes and pipes with grout, drilling oversized cast-in-drilled-hole concrete piling, filling cave-ins and oversized piles with concrete, and redrilling through concrete shall be considered as included in the contract prices paid per linear foot for cast-in-drilled-hole concrete piling of the types and sizes listed in the Engineer's Estimate, and no additional compensation will be allowed therefor.

6.  Use when CIDH (rock socket) is shown on the plans.  When the diameter of the rock socket is less than 24 inches, add "and reinforcement" after "concrete."  Use with SSP 49-310.

The contract price paid per linear foot for cast-in-drilled-hole concrete piling (rock socket) of the sizes listed in the Engineer's Estimate shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in drilling or coring holes, disposing of the material resulting from drilling or coring holes, and furnishing and placing concrete, complete in place, to the required penetration, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

7.  Use when CIDH with permanent casings are shown on the plans.  Edit to suit project.

The contract price paid per linear foot for permanent steel casing of the sizes listed in the Engineer's Estimate shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing and installing permanent steel casing, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

8.  Use when CIDH (rock socket) or CIDH with permanent casings are shown on the plans.  EDIT TO SUIT PROJECT.

Additional permanent steel casing and cast-in-drilled-hole concrete piling, including inspection pipes, and bar reinforcing steel, required when the Engineer lowers permanent steel casing tip elevations to maintain the length of cast-in-drilled-hole concrete piling (rock socket) into rock, as shown on the plans, will be paid for as extra work as provided in Section 4-1.03D, "Extra Work," of the Standard Specifications.

9*.  Use for Type II shafts when an optional construction joint is shown on the plans just below the column cage reinforcement.  Add specific locations as necessary.

Full compensation for furnishing and installing permanent steel casing     at     due to the Contractor's choice to utilize the optional construction joint shown on the plans shall be considered as included in the contract prices paid per linear foot for cast-in-drilled-hole concrete piling of the types and sizes listed in the Engineer's Estimate, and no separate payment will be made therefor.

10.  Use when 49-330 is used.

Full compensation for cleaning out the open ended steel shells prior to installing reinforcement and filling with concrete, for disposing of materials removed from the inside of the pile, and for placing seal course concrete and dewatering the open ended steel shells, as shown on the plans, as specified in these special provisions, and as directed by the Engineer shall be considered as included in the contract unit price paid for drive pile, and no additional compensation will be allowed therefor.

11*.  Use this paragraph with 49-350 and 49-360.  Edit or delete titles to suit project.

Full compensation for conforming to the provisions in "Steel Pipe Piling"     and      "Nondestructive Testing of Class N Steel Pipe Piling" of these special provisions shall be considered as included in the contract prices paid for the various items of work involved, and no additional compensation will be allowed therefor.

12.  Use when "Dynamic Monitoring" from SSP 49-230 is used.

Full compensation for redriving monitored piles, for dewatering during monitoring, and for installing and removing the instruments from the pile shall be considered as included in the contract unit price paid for drive pile, and no separate payment will be made therefor.  The length of piling to be paid for as furnish piling of the classes listed in the Engineer's Estimate shall include the lengths that monitored piles are redriven.

13.  Use when REF SPEC 49PSOL is used and edit according to what is shown on the plans.  

The contract price paid per linear foot for steel soldier pile of the types shown in the Engineer's Estimate shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing and installing the steel soldier piles at the site to the required depth, including securing the piling to maintain accurate alignment prior to and during encasing the pile with concrete, shaping pile tops, cutting holes for pile anchors, cleaning and preparing heat affected areas of piles for splicing and welding concrete anchors to the piles, splicing steel soldier piles, furnishing pile anchors, and furnishing, cleaning, and welding concrete anchors to the piles as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

14.  Use when REF SPEC 49HAMR is used.

Full compensation for driving system submittals shall be considered as included in the contract unit price paid for drive pile, and no additional compensation will be allowed therefor.
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USE WITH 2006 STANDARDS.

Use for steel soldier pile retaining walls.  Also use the following specs as appropriate:  19-580, 19‑590, 49‑200, 49PSOL, 49‑400, 50TIEB, 51-500, 57-700, 59-600.  Use with SSP S5-280.

10‑1.__  DRILLED HOLES

Holes for steel soldier piles shall be drilled into natural foundation materials at the location shown on the plans and shall conform to Section 49, "Piling," of the Standard Specifications and these special provisions.

2
Drilled holes shall be accurately located and shall be straight and true.  When the piles are plumbed and aligned, the steel piles shall be at least one inch clear of the sides of the hole for the full length of the hole to be filled with concrete backfill and lean concrete backfill.  Holes that do not provide the clearance around steel piles shall be reamed or enlarged at the Contractor's expense.

3.  Edit to suit job.

Temporary casings or tremie seals shall be furnished and placed where necessary to control water or to prevent caving of the hole.

4*.  Edit or strike to suit job.

Difficult drilling is anticipated due to the presence of soft bay mud overlying dense soils,    caving soils,    hazardous and contaminated materials,    serpentine materials,    tidal flow fluctuation,    high ground water,    cobbles and boulders,    subsurface concrete debris,    low overhead clearance,    underground utilities,    overhead utilities,    the requirements of pile embedment into rock,    sound control,    vibration monitoring    and traffic control.

5.  Use when extensive rock foundation material or huge rocks with soil matrix foundation material is shown on the Log of Test Borings.

Attention is directed to rock subsurface foundation material at the soldier pile retaining wall site.  Conventional drilling equipment for drilling in soils may not be suitable for drilling piling for the soldier pile retaining wall.

6
Loose materials existing at the bottom of the hole after drilling operations have been completed shall be removed before placing the pile.

7.  Edit for contaminated materials.
Materials resulting from drilling holes shall be disposed of in conformance with the provisions in Section 19‑2.06, "Surplus Material," of the Standard Specifications.

8
Drilling mud or chemical stabilizers shall not be used.  Surface water shall not be permitted to enter the hole and all water in the hole shall be removed before placing concrete therein.

9
Casing, if used in drilling operations, shall be removed from the hole as concrete is placed therein.  The bottom of the casing shall be maintained not more than 5 feet nor less than one foot below the top of the concrete during casing withdrawal and concrete placing operations.  Separation of the concrete during withdrawal operations shall be avoided by hammering or otherwise vibrating the casing.  The methods used to withdraw temporary casings shall preclude contamination of the concrete and commingling of the soil and concrete or of any ground water and concrete.

10.  Use when pile substitutions are allowed.

If piles with larger diagonal dimensions are substituted for the piles shown on the plans, the Contractor shall, at the Contractor's expense, ream or enlarge the drilled hole to provide a hole diameter at least 4 inches larger than the diagonal dimension of the pile.

11
The contract price paid per linear foot for drilled hole of the diameter shown on the plans shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in drilling holes for soldier piles, including disposing of the material resulting from drilled holes, dewatering, casing holes and removing casing, and providing tremie seals, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Verify with Designer that alternative piles are suitable for the job.  Must also be covered by Foundation Report or Review.

Insert in the special provisions as 49-470.

10‑1.__  ALTERNATIVE PILING

At the Contractor's option, the Contractor may propose to substitute alternative piling for the State designed piling shown on the plans and as specified in these special provisions.

2

Use of alternative piling is contingent on approval of working drawing submittal and successful performance of the alternative piling under load testing.  Development and approval of working drawings and testing will be at the Contractor's expense.  There will be no compensation and no extension of contract time allowed for the approval process to permit use of any proposed alternative pile.
3.  Verify working days.  The approval process takes approximately 2 years.

It is anticipated that only those vendors with approved generalized working drawings will be able to perform within the working days given for this contract.

4

Some of the alternative piles listed may not be suitable for this contract, and some may be proprietary or have proprietary components.

5

Materials.

Alternative piling shall conform to the provisions of Sections 19, "Earthwork," 49, "Piling," 50, "Prestressing Concrete," 51, "Concrete Structures," 52, "Reinforcement," and 75, "Miscellaneous Metal," of the Standard Specifications, these special provisions, and the pile layout shown on the plans.

6.  Designer to confirm these requirements for pipe piling.  Edit or strike to suit job.

Alternative piling shall incorporate steel pipe piling with at least the nominal diameter, wall thickness, and length as shown on the plans and shall conform to the material properties for the steel pipe piling specified in these special provisions.

7.  Designer to confirm requirements to limit pile size.  Edit or strike to suit job.

Alternative piling shall incorporate a pile system with a diameter, including grout encasement, that is no more than the maximum dimensions shown on the plans.

8*.  Designer to provide sacrificial steel thickness.  Edit or strike to suit job.

Alternative piling shall incorporate at least a    1/4 inch    thickness of sacrificial steel for corrosion protection.

9*.  Designer to provide elevations when applicable.  Edit or strike to suit job.

Soils above elevation           shall not be utilized for geotechnical capacity, and this portion of the alternative pile shall be isolated with oversized casing for pile load testing.

10

Approved Generalized Working Drawings

The vendors listed below have on file generalized working drawings for the given alternative piling that has been successfully system tested and approved by the Engineer.

11

Required project specific working drawings as specified below in "Working Drawings" shall reference the approved generalized working drawings, and duplicate information shall not be included.

	ALTERNATIVE PILE
	ADDRESS AND PHONE NUMBER

	DBM Micropile System
	DBM Contractors Inc.

P.O. Box 6139

Federal Way, WA 98063-6139

(800) 851-9629

	Malcolm Micropile
	Malcolm Drilling Co., Inc.

4926 North Azusa Canyon Rd.

Irwindale, CA 91706

(626) 338-0035

	Nicholson Pin Pile
	Nicholson Construction Company

12 Mc Clane Street

Cuddy, PA 15031

(800) 388-2340

	Tubex Grout Injection Pile
	Fundex Companies

c/o American Piledriving

440 Boulder Ct.

Pleasanton, CA 94566

(925) 426-8269


12

Working Drawings

If the Contractor elects to use alternative piling, including any of those listed above, the Contractor shall submit complete project specific working drawings for the alternative pile system to the Offices of Structure Design (OSD) in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  Working drawings for alternative piling shall be 11" x 17".  For initial review, 10 sets of drawings shall be submitted.  After review, between 6 and 12 sets, as requested by the Engineer, shall be submitted for final approval and use during construction.  Within 3 weeks after final approval of the submittal, the Contractor shall furnish to OSD one set of approved working drawings on 11" x 17" sized 20‑pound (minimum) bond paper.

13

Working drawings for alternative piling shall show the State assigned designations for the contract number, bridge number, full name of the structure as shown on the contract plans, and District-County-Route-Post Mile on each drawing and calculation sheet.  The pile vendor company name, address, and phone number shall be shown on the working drawings.  Each sheet shall be numbered in the lower right hand corner and shall contain a blank space in the upper right hand corner for future contract sheet numbers.

14

Working drawings for alternative piling shall contain all information required for the construction and quality control of the piling, including the following:

A.
Information on headroom and space requirements for installation equipment.

B.
Step-by-step procedure describing all aspects of pile installation including materials, personnel, testing, and equipment to assure quality control.  This step-by-step procedure shall be shown on the working drawings in sufficient detail so that the Engineer can monitor the construction and quality of the alternative piles.  Installation procedure and materials specified for use in the pile system shall conform to the provisions in the Standard Specifications and these special provisions.  When the Standard Specifications are not fully applicable, the section(s) shall be cited and the exceptions noted on the working drawings.  If no applicable Standard Specification is available, ASTM or other industry standard specifications shall be referenced.

C.
Details of the anchorage of the pile to the pile cap.

D.
Details of pile splices.

E.
Details of bar reinforcement, centralizers, and bar reinforcement splices.

F.
Grout mix designs.

G.
Details of the pile load test frame, connections, and anchor piling.

H.
Details of the testing procedures involved in testing the piles.

I.
Details and procedures involved in testing components including grout.

J.
Information on the minimum cure time and strength requirements of the pile system for performance test piles and proof test piles.

K.
Minimum pile tip elevations.

15

A supplement to the working drawings shall include the following:

A.
Independently checked calculations for pile design including:

1. 
Analysis of pile structural capacity based on the nominal strength as defined in Caltrans Bridge Design Specifications (Article 8.1.3) or the nominal resistance as defined in the LRFD Bridge Design Specifications (Article 1.3.2.1).

2. 
Complete structural details and calculations related to the pile system such as member element size, material specifications, connections to the pile cap, and connections for load testing that satisfy the nominal strength requirement.

3. 
Geotechnical assessment of information provided by the State for this site.  At the Contractor’s option, the Contractor may conduct additional geotechnical investigation for the purpose of designing alternative piles.

4. 
Analysis of the ductility of the alternative pile system for lateral footing deflections of up to 6 inches for compatibility with the State designed pile footing shown on the plans.

5.
 Analysis of geotechnical capacity of pile system based on the given loads and the minimum pile tip elevations shown on the working drawings.

B.
Calculations for design capacity of the load frame.

C.
Information on provisions for proximity to underground facilities and for isolating piles from settling embankments.

D.
Construction details, structural details, and load test results from at least 3 previous successful installations by the proposed alternative pile vendor.  The installations shall be from 3 separate test sites.  The installations shall be similar to those proposed for this contract.

16

The working drawings and supplement shall be stamped and signed by an engineer who is licensed as a Civil Engineer in the State of California.  The Engineer will notify the Contractor in writing when the submitted working drawings and supplement have been determined to be complete.

17.  Paras 17 thru 19, verify number of review weeks with OSD.

For alternative piles listed above with approved generalized working drawings on file, the Contractor shall allow the Engineer 6 weeks to review the working drawing submittal after a complete set has been received.

18

For alternative piles listed below with only approved pile system load testing on file, the Contractor shall allow the Engineer 12 weeks to review the working drawing submittal after a complete set has been received.

19

For alternative piles not listed, the Contractor shall allow the Engineer 36 weeks to review the working drawing submittal after a complete set has been received.

20

No alternative pile shall be installed until the Engineer has determined that no aspect of the design will be compromised by the use of that alternative piling and has approved in writing the working drawing submittal for alternative piling.

21

Should the Engineer fail to review the complete working drawing submittal within the time specified and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the working drawing submittal, an extension of time commensurate with the delay in completion of the work thus caused will be granted in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

22.  Edit for contaminated materials.

Construction

Drill cuttings resulting from installing alternative piling shall be disposed of in conformance with the provisions in Section 19‑2.06, "Surplus Materials," of the Standard Specifications.  Material resulting from grouting or placing concrete in alternative piles, including slurry, shall be disposed of in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications unless otherwise permitted in writing by the Engineer.

23

System Testing

Alternative piles shall be system tested, by the Contractor.  System testing includes demonstration and documentation of installation and load testing to geotechnical failure, both in tension and compression.  System pile load testing shall be in conformance with "Performance Testing" as specified below except that the maximum load required to achieve geotechnical failure may exceed the maximum load specified for performance load testing.  Geotechnical failure occurs when the total vertical movement at the top of the pile measured relative to the top of the pile before the start of load testing, exceeds a value of at least 10 percent of the pile system diameter, or 2 inches, whichever is greater.  Higher capacity load frames than those used for performance testing may be required.  The same pile shall not be used for both tension and compression system load tests.

24

Approved Pile System Load Testing

The alternative pile vendors listed below have on file pile system load test results that have been approved by the Engineer, and additional system testing is not required.  Generalized working drawings have not been approved for the venders listed below.

	ALTERNATIVE PILE
	ADDRESS AND PHONE NUMBER

	GeoJet Foundation System
	Condon Johnson.& Associates, Inc.

480 Roland Way, Suite 200

Oakland, CA 94621

(510) 556-8569


25

Performance and Proof Testing

The Contractor shall conduct performance and proof pile tests consisting of both compression and tension load testing.  Submitted performance test results shall be approved by the Engineer before installing production piling at locations shown on the plans.
26*.  Edit to suit job.  Verify with Designer the number of required alternative pile test groups.  Include control locations if more than one performance test is required.

The Contractor shall install at least     one     non-production alternative test pile group, each group consisting of a test pile and anchor piles, that   is   constructed outside of a proposed or existing footing at a location approved by the Engineer.  The Contractor shall notify the Engineer one week before installing an alternative test pile group that is to be performance tested.

27*.  Edit to suit job.  Verify with Designer the number of piles to be proof tested per footing.  Typically, 2 would be the minimum, and about 10 percent being the maximum for a large footing.

The Contractor shall proof test at least    2    alternative piles per footing after all the piles have been installed at a given footing.  The piles to be tested will be selected by the Engineer.

28

Alternative piles shall be tested under compression loads before testing under tension loads.

29

The apparatus for applying test loads shall have a capacity of at least 120 percent of the compression and tension resistance of the test pile structural section, but need not exceed 150 percent of the maximum nominal resistance shown on the plans.

30

If an alternative pile that is performance tested fails to meet any of the acceptance criteria for testing as determined by the Engineer, that pile will be rejected and the Contractor shall modify the design or construction procedures and submit revised working drawings including these modifications.  The Contractor shall install and performance test another alternative pile, or abandon the alternative pile option and install the State designed piling shown on the plans.  Pile installation operations shall not continue until the Engineer has approved the revised working drawings in writing.  No extension of time or compensation will be made for modifying working drawings nor for installing and testing additional alternative piling.

31

If an alternative pile that is proof tested fails to meet any of the acceptance criteria for testing as determined by the Engineer, that pile will be rejected, and all the remaining alternative piles in that same footing shall be proof tested.  The Contractor shall submit to the Engineer for approval a plan for replacing piling or for installing additional alternative piling that includes details for piling and footing modifications as required to provide the total piling support as shown on the plans.  No extension of time or compensation will be made for the review of the plan nor for replacing or installing additional alternative piling.

32

Compression Load Testing

Compression testing shall conform to ASTM Designation:  D 1143‑81 and these special provisions.

33

For performance compression load tests, the loads applied and the corresponding durations shall be as shown in the following table:

	PERFORMANCE COMPRESSION LOAD TEST SCHEDULE



	LOAD
	DURATION

	0
	1 minutes

	0.1C
	5 minutes

	0.2C
	5 minutes

	0.3C
	5 minutes

	0.4C
	5 minutes

	0.5C
	5 minutes

	0.6C
	5 minutes

	0.7C
	5 minutes

	0.8C
	5 minutes

	0.9C
	5 minutes

	1.0C
	5 minutes

	0.75C
	1 minute

	0.5C
	1 minute

	0.25C
	1 minute

	0
	1 minute

	0.1C
	1 minute

	0.2C
	1 minute

	0.3C
	1 minute

	0.4C
	1 minute

	0.5C
	1 minute

	0.6C
	1 minute

	0.7C
	1 minute

	0.8C
	1 minute

	0.9C
	1 minute

	1.0C
	1 minute

	1.1C
	5 minutes

	1.2C*
	5 minutes

	C = Nominal compression resistance of an alternative pile.

* After a 5 minute interval, remove the full load from the pile in four approximately equal decrements with 5 minute intervals between each decrement.


34

For proof compression load tests, the loads applied and the corresponding durations shall be as shown in the following table:

	PROOF COMPRESSION LOAD TEST SCHEDULE



	LOAD
	DURATION

	0
	1 minutes

	0.25C
	5 minutes

	0.5C
	5 minutes

	0.75C
	5 minutes

	1.0C*
	5 minutes

	C = Nominal compression resistance of an alternative pile.

*After a 5 minute interval, remove the full load from the pile in four approximately equal decrements with 5 minute intervals between each decrement.


35

The acceptance criterion for compression load testing of alternative piles is as follows:

A.
The pile shall achieve and sustain for 5 minutes the first compression test load applied which is equal to the nominal compression resistance with no more than 1/2 inch total vertical movement at the top of the pile measured relative to the top of the pile before the start of compression load testing.

36

Tension Load Testing

Tension load testing shall conform to ASTM Designation:  D 3689‑90 and these special provisions.  The loading apparatus described as "Load Applied to Pile by Hydraulic Jack(s) Acting at One End of Test Beam(s) Anchored to the Pile" will not be used.

37

For performance tension load tests, the loads applied and the corresponding durations shall be as shown in the following table:

	PERFORMANCE TENSION  LOAD TEST SCHEDULE



	LOAD
	DURATION

	0
	1 minute

	0.1T
	5 minutes

	0.2T
	5 minutes

	0.3T
	5 minutes

	0.4T
	5 minutes

	0.5T
	5 minutes

	0.6T
	5 minutes

	0.7T
	5 minutes

	0.8T
	5 minutes

	0.9T
	5 minutes

	1.0T
	5 minutes

	0.75T
	1 minute

	0.5T
	1 minute

	0.25T
	1 minute

	0
	1 minute

	0.1T
	1 minute

	0.2T
	1 minute

	0.3T
	1 minute

	0.4T
	1 minute

	0.5T
	1 minute

	0.6T
	1 minute

	0.7T
	1 minute

	0.8T
	1 minute

	0.9T
	1 minute

	1.0T
	1 minute

	1.1T
	5 minutes

	1.2T*
	5 minutes

	T = Nominal tension resistance of an alternative pile.

*After a 5 minute interval, remove the full load from the pile in four approximately equal decrements with 5 minute intervals between each decrement.


38

For proof tension load tests, the loads applied and the corresponding durations shall be as shown in the following table:

	PROOF TENSION  LOAD TEST  SCHEDULE



	LOAD
	DURATION

	0
	1 minutes

	0.25T
	5 minutes

	0.5T
	5 minutes

	0.75T
	5 minutes

	1.0T*
	5 minutes

	T = Nominal tension resistance of an alternative pile.

*After a 5 minute interval, remove the full load from the pile in four approximately equal decrements with 5 minute intervals between each decrement.


39

The acceptance criterion for tension load testing of alternative piles is as follows:

A.
The pile shall achieve and sustain for 5 minutes the first tension test load applied which is equal to nominal tension resistance with no more than 1/2 inch total vertical movement at the top of the pile that is measured relative to the top of the pile before the start of tension load testing.

40

Test Submittals

At the completion of a performance or proof test, the Contractor shall submit to the Engineer four copies of the complete test results for the alternative pile tested.  Data for each test shall list key personnel, load testing equipment, alternative pile location, pile tip elevation, and length of reinforcement.  Test data shall also list quantity of grout and grout pressure used or amount of concrete placed; location grout or concrete is placed; amount of ground water encountered; and the time and dates of reinforcement installation, grouting or concrete placement, and pile testing.  The alternative pile movements at each load and corresponding duration, as shown in the load test schedule, shall be included in the test data.

41

Measurement and Payment.

The quantities for alternative piles will be computed on the basis of the dimensions and details for the type of State designed piling shown on the plans, and payment will be made based on the quantities shown in the Engineer's Estimate for said piling.  No change in the quantities to be paid for will be made because of the use by the Contractor of alternative piling.

42

Full compensation for furnishing and installing casings, shells, prestressing system, grout, concrete, reinforcement, cutting tips, drill bits, and any other material used in furnishing and installing the alternative piles shall be considered as included in the contract price paid for the State designed piling of the type shown on the plans and in the Engineer's Estimate, and no additional compensation will be allowed therefor.

43

Full compensation for driving, jetting, drilling, vibrating, prestressing, removal of casings, and for disposal of material resulting from alternative pile installation, including performance and proof testing alternative piling shall be considered as included in the contract price paid for the State designed piling of the type shown on the plans and in the Engineer's Estimate, and no additional compensation will be allowed therefor.

44

Full compensation for revisions to other facilities made necessary by the use of an alternative pile shall be considered as included in the contract price paid for the State designed piling of the type shown on the plans and in the Engineer's Estimate, and no separate payment will be made therefor.

45

Full compensation for system, performance, and proof testing alternative piling, including placing additional reinforcement, load test anchorage, and for cutting off piles as specified, shall be considered as included in the contract price paid for the State designed piling of the type shown on the plans and in the Engineer's Estimate, and no additional compensation will be allowed therefor.

46

No payment will be made for alternative piles that fail to meet any of the acceptance criteria.

47

No compensation will be made for additional excavation, backfill, concrete, reinforcement, nor any other costs incurred from footing enlargement resulting from replacing rejected alternative piles or for placing additional alternative piling in footings with piles that failed to meet the specified testing requirements.

48

The quantities of earthwork, concrete, and reinforcement will be computed on the basis of the dimensions and details for the State designed pile footing shown on the plans, and payment will be made based on the quantities shown in the Engineer's Estimate.  No change in the quantities of earthwork, concrete, and reinforcement to be paid for will be made because of the use by the Contractor of alternative pile footings.

49

Sections 4‑1.03B, "Increased or Decreased Quantities," 4‑1.03B(1), "Increases of more than 25 Percent, "4‑1.03B(2), "Decreases of more than 25 Percent, " and 4‑1.03C, "Changes in Character of Work," of the Standard Specifications shall not apply to piles listed under "Alternative Piling" of these special provisions.

 XE "50-500_E_B05-01-06" 
Page 1 of 1
USE WITH 2006 STANDARDS.

Use with SSP 51‑480 & SSP 51‑520 as required.

10‑1.__  PRESTRESSING CONCRETE

Prestressing concrete shall conform to the provisions in Section 50, "Prestressing Concrete," of the Standard Specifications and these special provisions.

2.  Use for projects involving BNSF Railway underpasses only.

The number of working drawings to be submitted for initial review shall be 8 sets for railroad bridges and 4 sets for other structures.

3.  Use for local agency projects only.

The number of working drawings to be submitted for initial review shall be 8 sets for railroad bridges and 6 sets for other structures.

4.  Use for BNSF Railway underpasses which are part of local agency projects.

The number of working drawings to be submitted for initial review shall be 10 sets for railroad bridges and 6 sets for other structures.

 XE "50-510_E_B05-01-06" 
Page 1 of 1
USE WITH 2006 STANDARDS.

Use for CIP P/S box girder structures.

Use with SSP 51‑355.

1.  Use when only bonded full length draped tendons are shown on plans.  Delete Para 2.  (KEEP PARAS 2A THRU 2F.)

The details shown on the plans for cast-in-place prestressed box girder bridges are based on a bonded full length draped tendon prestressing system.  For these bridges the Contractor may, in conformance with the provisions in Section 5‑1.14, "Cost Reduction Incentive," of the Standard Specifications, propose an alternative prestressing system utilizing bonded partial length tendons provided the proposed system and associated details meet the following requirements:

2.  Use when a combination of bonded partial length tendons and bonded full length draped tendons are shown on plans.  Delete Para 1.

The details shown on the plans for cast-in-place prestressed box girder bridges are based on a combination of bonded partial length tendon and bonded full length draped tendon prestressing systems.  For these bridges the Contractor may, in conformance with the provisions in Section 5‑1.14, "Cost Reduction Incentive," of the Standard Specifications, propose an alternative prestressing system which varies the percentage of each system providing the proposed system and associated details meet the following requirements:

A.
The proposed system and details shall provide moment and shear resistances at least equal to those used for the design of the structure shown on the plans.

B.
The concrete strength shall not be less than that shown on the plans.

2C*.  Design to specify revised percentage for combination of partial and full length tendons.

C.
Not less than 35 percent of the total prestressing force at any section shall be provided by full length draped tendons.

D.
Anchorage blocks for partial length tendons shall be located so that the blocks will not interfere with the placement of the utility facilities shown on the plans or of any future utilities to be placed through openings shown on the plans.

E.
Temporary prestressing tendons, if used, shall be detensioned, and the temporary ducts shall be filled with grout before completion of the work.  Temporary tendons shall be either removed or fully encased in grout before completion of the work.

F.
All details of the proposed system, including supporting checked calculations, shall be included in the drawings submitted in conformance with the provisions in Section 50‑1.02, "Drawings," of the Standard Specifications.

3

Moments and shears for loads used in the design shown on the plans will be made available to the Contractor upon written request to the Engineer.

 XE "50-550_E_B07-01-08" 
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USE WITH 2006 STANDARDS.

Use for prestressing existing steel girders.

Refer to Memo To Designers 9-7.

Use with SSP 50‑500 and either SSP 55-501 or 75-502.

10-1.__  PRESTRESSING STEEL GIRDERS

Prestressing steel girders shall conform to the provisions in Section 50, "Prestressing Concrete," of the Standard Specifications and these special provisions.

2

Working drawings for the prestressing shall include details for grout caps, connections, procedures, and details for sealing the junction of the ducts with the anchor brackets during grouting operations.

Use either Para 3 or 4.

3.  When the following items are to be painted, use with SSP 55-501 .  Edit to agree with plans and to be consistent with para 1 of SSP 55-501 .

Ducts, brackets, straps, posts, fasteners, and grout caps for prestressing steel girders shall conform to the provisions in "Steel Structures" of these special provisions.

4.  When the following items are to be galvanized, use with SSP 75-502.  Edit to agree with plans and to be consistent with para 1 of SSP75-502.

Ducts, brackets, straps, posts, fasteners, and grout caps for prestressing steel girders shall conform to the provisions in "Miscellaneous Metal (Bridge)" of these special provisions.

5

Grout caps shall be provided at the end anchorages.

6

If existing stiffeners are trimmed to provide work room for prestressing equipment, the stiffeners shall be repaired after stressing to original size and condition.

Use either Para 7 or 8.

7.  Use when plans show holes in cross frames or girder stiffeners, and when paint removal or welding at connections to existing steel IS required.

Holes through cross frames for prestressing conduits shall be either flame cut, drilled, or reamed.  Holes that are flame cut shall be ground smooth.

8.  Use when plans show holes in cross frames or girder stiffeners, and when paint removal or welding at connections to existing steel is NOT required.

Holes through cross frames for prestressing conduits shall be either drilled or reamed.

9

Stressing shall proceed simultaneously on both sides of a girder.  The elongation of the prestressing steel on one side of a girder shall not exceed the elongation on the other side by more than 1/4 inch at any time.

10

Prestressing steel girders will be paid for on a lump sum basis.

Use either Para 11 or 12.

11.  Use with Para 3.

The contract lump sum price paid for prestressing shall include full compensation for furnishing all labor, materials, except those listed under "Steel Structures" of these special provisions, tools, equipment, and incidentals, and for doing all the work involved in furnishing and installing the prestressing system including grouting, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

12.  Use with Para 4.

The contract lump sum price paid for prestressing shall include full compensation for furnishing all labor, materials, except those listed under "Miscellaneous Metal (Bridge)" of these special provisions, tools, equipment, and incidentals, and for doing all the work involved in furnishing and installing the prestressing system including grouting, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for tieback retaining walls.  Also use the following specs as appropriate:  19SOLP, 19‑590, 49‑200, 49‑310, 49PSOL, 49‑400, 49HOLE, 51CLAG, 57TLAG, 59PTPL.  Add any applicable amendments from 50-500.

List foundation recommendations in S5-280.

Use Item:  500050  S     TIEBACK ANCHOR     EA.

Insert in the special provisions as 50-560.

Para 1*, revise location of tiebacks if other types of retaining wall are on the project.  Edit if only bars or only strands are allowed.

10-1.__  TIEBACK ANCHORS

Anchors at the      retaining wall         , consisting of holes drilled in foundation material, grouted steel bars or strands, and anchorage assemblies, and testing of installed anchors shall conform to the details shown on the plans, the provisions in Section 50, "Prestressing Concrete," of the Standard Specifications, and these special provisions.

2*.  Edit or strike to suit job; DO NOT LEAVE THIS UNEDITED!
Difficult tieback installation is anticipated due to the presence of caving soils,    hazardous and contaminated materials,    serpentine materials,    high ground water, cobbles and boulders, subsurface concrete debris,    low overhead clearance,    underground utilities,    overhead utilities,    the requirements of tieback embedment into rock,    sound control,    vibration monitoring,    and traffic control.

3.  Plans to dimension minimum unbonded length.  Plans shall NOT show a dimension for bonded length.

The Contractor shall determine the bond length necessary to meet acceptance criteria specified herein.

4

The submittal of reduced prints of corrected original tracings will not be required for tieback anchor installations.

5

In fabricating, handling, shipping, and placing tieback anchors, adequate care shall be taken to avoid damage to the sheathing.  Damage to the sheathing caused by handling and fabrication prior to tieback anchor installation shall be repaired or replaced as determined by the Engineer.  Repair procedure for the sheathing shall be included in the working drawings.

6.  Confirm with designer that alternatives are allowed.

The Contractor may submit, for approval by the Engineer and in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, calculations and details for furnishing an alternative number of tiebacks that provide the same horizontal component and distribution of the design force as provided by the planned tiebacks.  Alternative wall details shall be furnished, for approval by the Engineer, if the number of tiebacks is reduced.  Alternative design calculations and details shall be signed by an engineer who is licensed as a Civil Engineer in the State of California.

7

MATERIALS

Whenever "member" is referred to in Section 50, "Prestressing Concrete," of the Standard Specifications, it shall be considered to mean tieback anchor.

8.  Plans shall indicate limits of galvanization.  Edit if anchorage enclosure is not shown on plans.

Structural steel for the tieback retaining wall shall conform to the provisions in Section 55, "Steel Structures," of the Standard Specifications and these special provisions.  Structural steel shall consist of the anchorage assembly and the anchorage enclosure.  The anchorage assembly and the anchorage enclosure shall be galvanized as indicated on the plans.  The provisions of "Welding Quality Control" of these special provisions shall not apply to the anchorage enclosure or to the weld between the steel tube and the bearing plate of the anchorage assembly for tiebacks.  Those provisions shall apply to all other welds of structural steel for tieback retaining walls.

9.  Use only when soldier piles are to be painted.  Edit and insert SSP 59-530 here in special provisions when galvanized surfaces are to be painted.  Coordinate with painting for steel piles.

Cleaning and painting structural steel for tieback retaining walls shall conform to the provisions in "Clean and Paint Steel Soldier Piling" of these special provisions.

10.  Edit if bearing plate does not bear against concrete.

The permanent bearing plate of the tieback anchor shall effectively distribute the design force (T) to the concrete, such that the concrete bearing stress does not exceed 1600 pounds per square inch and the bending stress does not exceed 0.55 fy for steel nor 0.36 fy for cast steel or cast iron.

11

Grout shall conform to the provisions in Section 50‑1.09, "Bonding and Grouting," of the Standard Specifications.  Fine aggregate may be added to the grout mixture of cement and water used outside of the grouted sheathing in drilled holes which are 8 inches or greater in diameter, but only to the extent that the cement content of the grout is not less than 845 pounds per cubic yard of grout.  Fine aggregate, if used, shall conform to the provisions in Section 90‑2, "Materials," and Section 90‑3, "Aggregate Gradings," of the Standard Specifications.

12

The plastic sheathing for tieback anchors shall conform to one of the following: polyvinyl chloride (PVC) sheathing, high density polyethylene (HDPE) sheathing, or polypropylene sheathing.

13

Corrugated plastic sheathing shall be PVC or HDPE.  The width of corrugations, the distance between corrugations, and the height of corrugations of corrugated plastic sheathing shall be approximately the same.

14.  Use for both bar type and strand type tendons.  Edit tendon types to match project.  Note there is not a nominal thickness for smooth sheathing for bar tendons.

PVC sheathing may be used for smooth sheathing for bar tendons, and may be used for corrugated sheathing for either strand or bar tendons.  PVC sheathing shall conform to ASTM Designation:  D 1784, Class 13464‑B.  Corrugated PVC sheathing shall have a nominal wall thickness of 40 mils.  HDPE sheathing may be used for smooth sheathing for bar tendons, and may be used for corrugated sheathing for either strand or bar tendons.  HDPE sheathing shall have a density between 940 kg/m3 and 960 kg/m3 as measured in accordance with ASTM Designation:  D 792, A‑2.  Corrugated HDPE sheathing shall have a nominal wall thickness of 60 mils for sheathing with an outside diameter of 3 inches or greater, and a nominal thickness of 40 mils for sheathing with an outside diameter less than 3 inches, with a tolerance of minus 10 mils.

15.  Use for strand type tendons.

HDPE sheathing may be used for the smooth sheathing encapsulating individual strands of strand type tendons.  Smooth HDPE sheathing for encapsulating strands shall have a minimum wall thickness of 40 mils.  Polypropylene sheathing may be used for the smooth plastic sheathing encapsulating individual strands of strand type tendons.  Polypropylene sheathing shall have a density between 900 kg/m3 and 910 kg/m3.  Smooth polypropylene sheathing shall have a minimum wall thickness of 40 mils.

16

The smooth sheathing for the unbonded length of the individual strands, including joints, shall have sufficient strength to prevent damage during construction operations and shall be watertight, chemically stable without embrittlement or softening, and nonreactive with concrete, steel, or corrosion inhibiting grease.

17

The corrugated sheathing, including joints, shall have sufficient strength to prevent damage during construction operations and shall be grout-tight and watertight, chemically stable without embrittlement or softening, and nonreactive with concrete, steel, or corrosion inhibiting grease.

18

The transition between the corrugated plastic sheathing and the anchorage assembly shall be an approved detail that allows stressing to the design force without evidence of distress in the corrugated plastic sheathing.

19.  Paras 19 thru 19 E, use for strand type tendons.

Additional requirements for tiebacks with strand type tendons are as follows:

A.
The individual strands of a tendon, except for the bonded length, shall be fully coated with corrosion inhibiting grease and then encapsulated by a smooth HDPE or polypropylene sheath.  The corrosion inhibiting grease shall fill all space between strand wires and shall encapsulate the strand giving an encasement diameter at least 5 mils greater than the diameter of the bare strand.  The sheath shall be hot melt extruded onto the strand or shall be shop applied by an approved method that assures that all spaces between the sheath and the strand and between the strand wires are filled with corrosion inhibiting grease.

B.
The corrosion inhibiting grease shall provide a continuous nonbrittle film of corrosion protection to the prestressing steel and lubrication between the strand and the sheathing, shall resist flow from the sheathing, shall be chemically stable and nonreactive with the prestressing steel, sheathing material, and concrete, and shall be organic with appropriate polar, moisture displacing, and corrosion inhibiting additives.

C.
The corrosion inhibiting grease shall have the physical properties listed in Table 3.2.1 of the Post Tensioning Manual, Fifth Edition, by the Post Tensioning Institute with the following revisions:

a. Test 5., Corrosion Test.  The environment shall always be considered as corrosive for the purposes of determining the proper test criterion.

b. Test 6.b., Water Soluble Ions, Nitrates, ppm maximum.  The test method shall be ASTM D 3867.

c. Test 8.a., C[o]mpatibility with Sheathing, Hardness and volume change of polymer exposure to grease, 40 days @ 150°F.  The test method shall be ASTM D 4289, except that ASTM D 792 shall be used to determine density.

D.
At least 40 days before use, a sample from the lot to be used and test results shall be provided for the corrosion inhibiting grease.

Para 19 E, use for short time limit contracts.

E.
A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications, shall be furnished to the Engineer certifying that the corrosion inhibiting grease complies with the requirements herein if sample and test results are not provided for the lot used.

20

CONSTRUCTION

Tieback anchors shall be installed in accordance with the manufacturer's recommendations.  In case of a conflict between the manufacturer's recommendations and these special provisions, these special provisions shall prevail.

21
Water and grout from tieback anchor construction operations shall not fall on public traffic, flow across shoulders or lanes occupied by public traffic, or flow into landscaping, gutters, or other drainage facilities.  Excessive amounts of water shall not be used in any of the drilling and the tieback anchor installation procedures.
22

Tieback anchor steel shall be protected prior to completion of all grouting against rust, corrosion, and physical damage in conformance with the provisions in Section 50, "Prestressing Concrete," of the Standard Specifications.  In addition, there shall be no evidence of distress in the plastic sheathing or crushing of the grout within the pregrouted sheathing.

23

The tieback anchorage assembly shall be protected against rust, corrosion, and physical damage prior to completion of all grouting of enclosure or encasement in concrete.

24

The tieback anchor installation method selected by the Contractor shall be sufficient to achieve the loadings specified herein.  Holes for tieback anchors shall be drilled in the foundation to a depth sufficient to provide the necessary bond length beyond the minimum unbonded length shown on the plans.

25

Tieback anchorage holes shall be drilled by either the rotary or rotary percussion drilling method.

26.  Add when tiebacks are installed under a spread footing for a structure or when caving of the drilled hole could be detrimental to an existing structure.

The top level of tiebacks shall be installed in drilled holes advanced with drill casing.  Drill casing shall be removed while filled with grout as the initial grout is being placed.

27.  Edit to suit job.  Designer may want to allow a minimum grout cover of 1/2 inch when certain soils are present and pressure grouting is used.
The diameter of the drilled hole shall be large enough to provide a minimum of one inch grout cover within the bonded length of the tendon.  Centralizers shall be used within the bonded length of the tendon.

28

Pregrouting shall occur at least 48 hours before placing the tendon in the drilled hole.

29

Prior to installing each anchor assembly into the drilled hole, the anchor assembly shall be clean and free of oil, grease, or other extraneous substances, and any damage to the sheathing shall be repaired or replaced.
30

Grout for all stages of tieback construction shall be injected at the low end of the void being filled and shall be expelled at the high end until there is no evidence of entrapped air, water, or diluted grout.  The grout shall be placed using grout tubes, unless another method is approved by the Engineer.  The quantity of the grout and the grout pressures shall be recorded.

31.  Use when tiebacks will pass thru slide planes or foundation material with significant voids.  Check with OSD and OSF.

Voids in the foundation material may be encountered along the length of the drilled hole which may affect drilling and grouting.  Measures such as the use of a "grout sock" may be necessary to avoid the excessive loss of grout into the voids encountered.

32

After placing initial grout, the anchor shall remain undisturbed until the grout has reached a strength sufficient to provide anchorage during testing operations.

33.  Paras 33 thru 33 E, use for bar type tendons.

Additional requirements for tiebacks with bar type tendons are as follows:

A.
The bar tendons in the unbonded area shall be sheathed with smooth sheathing that extends into the steel tube of the permanent tieback anchorage assembly, as shown on the plans.  For this portion of smooth sheathing there is no minimum wall thickness and the sheathing shall be either PVC or HDPE.

B.
In addition, bar tendons shall be sheathed full-length with corrugated sheathing.  The annular space between the bar and the corrugated sheathing shall be pregrouted prior to placing the tendons in the drilled hole.  The bar shall be centered in the sheathing.

C.
There shall be a seal between the smooth sheathing and the corrugated sheathing at the top and bottom of the length of smooth sheathing.

D.
For bar tendons, the initial grout in the drilled hole may be placed before or after insertion of the bar tendon.

Para 33 E, if the steel tube does not extend beyond the limits of the structure, edit "to within...assembly." to show the limits of initial grout 6 inches from the back of the structural element thru which the tieback passes.

E.
For drilled holes 6 inches in diameter or less, the initial grout outside of the corrugated sheathing shall extend to within 6 inches of the end of the steel tube of the anchorage assembly.  Grout in the unbonded length shall not be placed under pressure.  For drilled holes greater than 6 inches in diameter, the initial grout outside of the corrugated sheathing shall be within the limits of the bonded length.  After placing the initial grout, the anchor shall remain undisturbed until the grout has reached a strength sufficient to provide anchorage during testing operations.

34.  Paras 34 thru 34 F, strike if strand type tendons are not shown on the plans.

Additional requirements for tiebacks with strand type tendons are as follows:

A.
The Contractor shall have the option of using Alternative A or Alternative B as shown on the plans for tieback tendons.

B.
For Alternative A and Alternative B, strand tendons shall be sheathed with corrugated sheathing.  The individual strands within the bonded length shall be separated by spaces so that the entire surface of each strand is bonded in the grout.  The maximum spacing of strand spacers shall be 5 feet.  The strand spacers shall be plastic and of a construction and strength that will provide support for the individual strands during construction operations.

C.
For Alternative A, the bonded length of the tendon shall be sheathed with corrugated sheathing and pregrouted full length of the corrugated sheathing before placing the tendon in the hole.  The corrugated sheathing shall lap the smooth sheathing on the strands 2 feet.  For this alternative, the initial grout in the drilled hole may be placed before or after insertion of the strand tendon.

D.
For Alternative B, the tendon shall be sheathed full length with corrugated sheathing and pregrouted a minimum length of 2 feet before placing the tendon in the hole.  After placing the tendon into the drilled hole and before placing initial grout in the drilled hole, the grout shall be injected at the low end of the corrugated sheathing and the grout shall be expelled at the high end until there is no evidence of entrapped air, water, or diluted grout.

E.
For Alternative A and Alternative B, anchors in holes of 6 inches in diameter and smaller shall be initially grouted to within 6 inches of the end of the steel tube.  Grout in the unbonded length shall not be placed under pressure.  After placing the initial grout, the anchor shall remain undisturbed until the grout has reached a strength sufficient to provide anchorage during testing operations.

F.
For Alternative A and Alternative B, anchors in holes of greater than 6 inches in diameter shall be initially grouted within the bond length.  After placing the initial grout, the anchor shall remain undisturbed until the grout has reached a strength sufficient to provide anchorage during testing operations.

35*.  Determine from the plans if temporary walers could be or should be used or if they should not be used.  Edit to suit the actual structural configuration and construction sequence of the job.  Modify compressive strength based on about 80% of 28-day strength.
Testing

All tiebacks shall be load tested by either a performance test or a proof test.  Load testing shall be performed against a temporary waler            that bears against existing soil or    walers soldier piles     or against the permanent concrete waler.  The permanent waler shall either attain a compressive strength of 3200 pounds per square inch or cure for 7 days before loading.  Bearing pads shall be kept a minimum of one foot away from the edges of the drilled hole.  Temporary yokes    walers     shall remain the property of the Contractor.  The magnitude of applied test loads shall be determined with a calibrated pressure gauge or a load cell.  Movements of the end of the tieback, relative to an independent fixed reference point, shall be measured and recorded to the nearest 0.001—inch at each load increment during the load tests.  The Contractor shall perform the measuring and recording and shall furnish the Engineer copies of the recorded movements.

36*.  Generally a minimum of 3 tiebacks but not less than 5% of tiebacks should be performance tested.  Delete para if test locations are shown on plans.

A minimum of ____ tiebacks shall be performance tested.  The Engineer shall determine the location of the tiebacks to be performance tested.

37.  Test Load in Loading Schedule to be specified by designer and consistent with As required on the plans.  Plans must show "T".

The performance test or proof test shall be conducted by measuring the test load applied to the tieback and the tieback end movement during incremental loading and unloading of the anchor in accordance with the loading schedule.  The test load shall be held constant for 10 minutes.  During the test load hold, the movement of the end of the tendon shall be measured at 1, 2, 3, 4, 5, 6, and 10 minutes.  If the total movement between one minute and 10 minutes exceeds 0.04—inch, the test load shall be held for an additional 50 minutes.  Total movement shall be measured at 15, 20, 25, 30, 45, and 60 minutes.  If the test load is held for 60 minutes, a creep curve showing the creep movement between one minute and 60 minutes shall be plotted as a function of the logarithm of time.

Use 1.5T for permanent structures, 1.3T for temporary structures and slope stressing.

	LOADING SCHEDULES

	PERFORMANCE TEST
	PROOF TEST

	
	(CONT'D)
	

	AL
	AL
	AL

	0.25T
	0.25T
	0.25T

	AL
	0.50T
	0.50T

	0.25T
	0.75T
	0.75T

	0.50T
	1.00T
	1.00T

	AL
	1.25T
	1.25T

	0.25T
	AL
	1.50T (TEST LOAD)

	0.50T
	0.25T
	AL

	0.75T
	0.50T
	

	AL 
	0.75T
	

	0.25T
	1.00T
	

	0.50T
	1.25T
	

	0.75T
	1.50T (TEST LOAD)
	

	1.00T
(CONT'D)
	AL
	

	T = Design force for the anchor shown on the plans

	AL = Alignment load


38

For performance and proof tests, each increment of load shall be applied in less than one minute and held for at least one minute but not more than 2 minutes or as specified above.  The observation period for the load hold shall start when the pump begins to apply the last increment of load.

39

The jacking equipment, including the tendon movement measuring system, shall be stable during all phases of the tieback loading operations.

40.  Design force factor must agree with Load Schedule.

All tiebacks not performance tested shall be proof tested.  If 1.5 times the design force cannot be obtained, the tieback shall be redesigned and replaced.  Tieback anchors shall not be retested, unless the tieback bond length is post-grouted after the unacceptable test.
41

A performance tested tieback is acceptable if:

A.
The measured elastic movement exceeds 0.80 of the theoretical elongation of the unbonded length plus the jacking length at the maximum test load; and

B.
The creep movement between one and 10 minutes is less than 0.04—inch.

42

A proof tested tieback is acceptable if:

A.
The pattern of movements is similar to that of adjacent performance tested tiebacks; and

B.
The creep movement between one and 10 minutes is less than 0.04—inch.

43

Performance tested or proof tested tiebacks which fail to meet acceptance criterion B will be acceptable if the maximum load is held for 60 minutes and the creep curve plotted from the movement data indicates a creep rate of less than 0.08—inch for the last log cycle of time.

44*.  Check with designer for level of lock-off force.  Strikeout "or anchor nuts on the tieback are" if not applicable and add "is".  Usually 0.75 T for normal loading, 1.00 T if wall supports a displacement sensitive structure.

Lock-off

After successful testing of the tiebacks, the tiebacks shall be tensioned against the structure and locked off at a load equal to         T.  The lock-off force is the load on the jacks that is maintained while the anchor head or anchor nuts on the tieback are permanently set.  Immediately after lock-off, a lift-off test shall be performed to demonstrate that the specified lock-off force was obtained.  Adjustments in the shim thickness shall be made if required to maintain the specified lock-off force.
45*.  Strike if strand tendons are not shown on the plans.  Make consistent with Loading Schedule.

For strand tendons, the permanent wedges shall be fully set in the anchor head while the tendon is stressed to the test load of        1.50 T    , and then locked off at the lock-off force by removal of the shims or other appropriate means.

46

Grouting to the level of secondary grouting to the dimensions shown on the plans shall be completed only after successful testing and lock-off has been completed.  At least 24 hours after the secondary grout has set, the remaining void in the steel tube and bearing plate shall be filled with grout.  Grout shall be injected at the low end and expelled at the high end until there is no evidence of entrapped air or water.  A minimum grout head of 2 feet shall be maintained until the grout has set.

47.  Strike if grouted anchorage enclosure is not shown on plans or modify paragraph to match anchorage shown on the plans.
The tieback anchor head or anchor nuts shall be enclosed with a grouted anchorage enclosure device.  After grouting the steel tube, the bearing plate surface shall be cleaned, sealant placed, and the anchorage enclosure bolted in place.  After bolting the anchorage enclosure in place the void in the anchorage enclosure shall be filled with grout by injecting grout at the low end of the void and venting at the high end.  Any holes in the top of the anchorage enclosure used for grout placement shall be cleaned and sealed with sealant.  Sealant shall be a non‑sag polysulfide or polyurethane sealing compound conforming requirements in ASTM Designation:  C 920.

48

MEASUREMENT AND PAYMENT

No payment will be made for tiebacks which do not pass the specified testing requirements.

49.  Strike second sentence when alternative number of tiebacks is not allowed.

Tieback anchors will be measured and paid for by the unit, and the number for payment will be determined by the requirements of the details shown on the plans.  No change in the number of tieback anchors to be paid for will be made because of the use by the Contractor of an alternative number of tiebacks.

50

The contract unit price paid for tieback anchor shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the tieback anchors, including special measures taken to contain grout in the drilled hole, testing, and furnishing and installing anchorage assemblies, complete in place, including repair or replacement of sheathing as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for tiedown anchors.

List foundation recommendations in SSP S5-280.

Para 1, edit to suit job.  Make consistent with the type(s) of tendons shown on the plans.

10-1.__  TIEDOWN ANCHORS

Tiedown anchors in bridge footings; consisting of steel bar or strand tendons with anchorage assemblies that are grouted in cored, formed, and drilled holes; shall conform to the provisions in Section 50, "Prestressing Concrete," of the Standard Specifications, these special provisions, and the details shown on the plans.

2

Whenever "member" is referred to in Section 50, "Prestressing Concrete," of the Standard Specifications, it shall be considered to mean tiedown anchor.
3.  Delete if tiedowns are not included in Order of Work.

Attention is directed to "Order of Work" of these special provisions regarding the sequence of tiedown installation and footing construction.

4*.  Edit or strike to suit job.  DO NOT LEAVE THIS UNEDITED!

Difficult tiedown installation is anticipated due to the presence of soft bay mud overlying dense soils,    caving soils,    hazardous and contaminated materials,    serpentine materials,    tidal flow fluctuation,    high ground water,    cobbles and boulders,    subsurface concrete debris,    low overhead clearance,    underground utilities,    overhead utilities,    the requirements of tiedown embedment into rock,    sound control,    vibration monitoring,    and traffic control.

5.  Plans to dimension minimum unbonded length.  Plans shall NOT show dimension for bonded length.

The Contractor shall determine the bond length necessary to meet acceptance criteria specified herein.

6

The submittal of reduced prints of corrected original tracings will not be required for tiedown anchor installations.

7.  Confirm with Designer that alternatives are allowed.

The Contractor may submit, in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, working drawings and calculations for furnishing an alternative number of tiedown anchors that provides the same vertical component and distribution of design force as provided by the planned tiedown anchors.  Alternative footing details shall be furnished, for approval by the Engineer, if the number of tiedown anchors is changed.  The working drawings and calculations shall be signed by an engineer who is registered as a Civil Engineer in the State of California.

8

Alternative details for the anchorage enclosure device may be submitted to the Engineer for approval if necessary to accommodate the anchorage assembly being used.

9.  Satisfies requirement that strand and bar systems have equal elongation.  Confirm with Designer; delete if sentence doesn't agree with plans.

MATERIALS

When calculating the minimum cross sectional area of steel bars or strands, the ultimate strength, fpu, of 150 kips per square inch for prestressing steel shall be used.

10.  Edit to suit job.  Use anchorage enclosure assembly only when shown on the plans.

The steel tube and bearing plate of the anchorage assembly and the anchorage enclosure assembly shall conform to the provisions of Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.  The steel tube and bearing plate and the anchorage enclosure shall be galvanized after fabrication.

11.  Delete if minimum bearing plate size is on plans.

The permanent bearing plate of the tiedown anchor shall effectively distribute the design force (T) uniformly to the top of the footing.  The size and thickness of the bearing plate shall be such that the footing concrete bearing stress does not exceed 2400 pounds per square inch and the bending stress does not exceed 0.9 fy for steel.

12
Grout shall conform to the provisions in Section 50‑1.09, "Bonding and Grouting," of the Standard Specifications.  The grout will not be required to pass through a screen with a 0.07—inch maximum clear opening prior to being introduced into the grout pump.  Fine aggregate may be added to the grout mixture of cement and water outside of the grouted sheathing in drilled holes that are 8 inches or greater in diameter, but only to the extent that the cement content of the grout is not less than 645 pounds per cubic yard of grout.  Fine aggregate, if used, shall conform to the provisions in Section 90‑2, "Materials," and Section 90‑3, "Aggregate Gradings," of the Standard Specifications.

13

When a bond breaker is shown on the plans near the bearing plate, the bond breaker shall be a 1/4—inch premolded joint filler conforming to the provisions in Section 51‑1.12C, "Premolded Expansion Joint Fillers," of the Standard Specifications.

14

Smooth and corrugated plastic sheathing, including joints, shall be watertight.  Polyvinyl chloride (PVC) sheathing shall conform to ASTM Designation:  D 1784, Class 13464‑B.  High density polyethylene (HDPE) sheathing shall have a density between 940 kg/m3  and 960 kg/m3 as measured in accordance with ASTM Designation:  D 792, A‑2.  Corrugated plastic sheathing shall be PVC or HDPE.

15

The transition between the corrugated plastic sheathing and the anchorage assembly shall be an approved detail that allows stressing to the design force without evidence of distress in the corrugated plastic sheathing.

16.  Para 16 and 16A, if strand tendons are not shown on the plans, strike para 16 and reformat para 16A to “Normal” style.

Additional requirements for tiedowns with bar type tendons are as follows:

A.
Corrugated sheathing for bar tendons shall have a nominal wall thickness of 40 mils.

17.  Strike if strand tendons are shown on the plans.

Strand type tendons shall not be used.

18.  Para 18 thru 18 F, strike if strand tendons are not shown on the plans.

Additional requirements for tiedowns with strand type tendons are as follows:

A.
Corrugated HDPE sheathing for strands shall have a nominal wall thickness of 60 mils.  Corrugated PVC sheathing for strands shall have a nominal wall thickness of 40 mils.

Para 18C, plans shall no longer show bare strands.

B.
The individual strands of a tendon, except for the bonded length, shall be fully coated with corrosion inhibiting grease and then encapsulated by a smooth polypropylene or HDPE sheath.  Polypropylene sheathing shall have a density between 900 kg/m3 and 910 kg/m3.  The minimum sheath wall thickness shall be 40 mils.  The corrosion inhibiting grease shall fill all space between strand wires and shall encapsulate the strand giving an encasement diameter at least 5 mils greater than the diameter of the bare strand.  The sheath shall be hot melt extruded onto the strand or shall be shop applied by an approved method that assures that all spaces between the sheath and the strand and between the strand wires are filled with corrosion inhibiting grease.

C.
The corrosion inhibiting grease shall provide a continuous nonbrittle film of corrosion protection to the prestressing steel and lubrication between the strand and the sheathing, shall resist flow from the sheathing, shall be chemically stable and nonreactive with the prestressing steel, sheathing material, and concrete, and shall be organic with appropriate polar, moisture displacing, and corrosion inhibiting additives.

D.
The corrosion inhibiting grease shall have the physical properties listed in Table 3.2.1 of the Post Tensioning Manual, Fifth Edition, by the Post Tensioning Institute with the following revisions:

d. Test 5., Corrosion Test.  The environment shall always be considered as corrosive for the purposes of determining the proper test criterium.

e. Test 6.b., Water Soluble Ions, Nitrates, ppm maximum.  The test method shall be ASTM D-3867.

f. Test 8.a., C[o]mpatibility with Sheathing, Hardness and volume change of polymer exposure to grease, 40 days @ 150°F.  The test method shall be ASTM D-4289, except that ASTM D-792 shall be used to determine density.

E.
At least 40 days before use, a sample from the lot to be used and test results shall be provided for the corrosion inhibiting grease.

Para 18F, use for short time limit contracts.

F.
A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications, shall be furnished to the Engineer certifying that the corrosion inhibiting grease complies with the requirements herein if sample and test results are not provided for the lot used.

19
CONSTRUCTION

Tiedown anchors shall be installed in accordance with the manufacturer's recommendations.  In case of a conflict between the manufacturer's recommendations and these special provisions, these special provisions shall prevail.

20
Water and grout from tiedown anchor construction operations shall not be permitted to fall on public traffic, to flow across shoulders or lanes occupied by public traffic, or to flow into landscaping, gutters, or other drainage facilities.  Excessive amounts of water shall not be used in any of the drilling and the tiedown anchor installation procedures.
21
The holes through footings shall be cored by methods that will not shatter or damage the concrete adjacent to the holes.

22
The holes drilled in the foundation materials shall be drilled to a depth sufficient to provide the necessary bond length beyond the minimum unbonded length shown on the plans.  The diameter of the hole shall be large enough to provide a minimum of one inch grout cover over the corrugated plastic sheathing for the full-length of the tendon.  Centralizers shall be used full-length of the tendon.

23.  Para 23 and 23A, strike if driven pipe is not shown on the plans.  Include supplemental funds for pile load testing.

For tiedown anchors installed inside structural elements such as driven pipe, driven casing, driven shells, and driven pipe piles, construction of the drilled hole in the foundation material shall conform to the following:

A.
The Contractor is responsible for providing construction methods that do not reduce the compression and tension capacity of the driven elements including pipe, casing, shell, or pile.  After driven elements are complete in place, anchor holes shall be advanced with a drill casing by rotary methods to at least 10 feet below the tip of the driven element.  Percussion drilling shall not be used until that casing is in place.  The casing shall not be extracted until the tendons are complete in place and that portion of the initial grout that is outside the corrugated sheathing and in the bond zone has been placed.  Random load testing of the driven element complete with tiedown element installed may be conducted by the Engineer.

24.  Para 24 and 24A, if driven pipe is not shown on the plans, strike para 24 and reformat para 24A to “Normal” style.

For tiedown anchors installed without driven structural elements, construction of the drilled hole in the foundation material shall conform to the following:

A.
Tiedown anchor holes in foundation material shall be drilled by either the rotary or percussion drilling method.

25

Prior to installing each tiedown anchor into the anchor hole, the anchor shall be clean and free of oil, grease, dirt, or other extraneous substance.

26

The transition between the corrugated plastic sheathing and the anchorage assembly shall be an approved detail that allows stressing to the design force without evidence of distress in the corrugated plastic sheathing.

27
Tiedown anchor steel shall be protected prior to completion of all grouting against rust, corrosion, and physical damage in conformance with the provisions in Section 50, "Prestressing Concrete," of the Standard Specifications.  In addition, there shall be no evidence of distress in the plastic sheathing or crushing of the grout within the sheathing.

28

Pregrouting shall occur at least 48 hours before placing the tendon in the drilled hole.
29
Tiedown anchor grout placed in the drilled hole shall be placed using grout tubes.

30
Grout for all stages shall be injected at the low end of the void being filled and shall be expelled at the high end until there is no evidence of entrapped air, water, or diluted grout.

31
After initial grouting, the tiedown anchor shall remain undisturbed until the grout has reached a strength sufficient to provide anchorage during load testing.

32
Secondary grouting shall be completed after the tiedown anchor has been locked off at the required load.

33
Bars for multiple bar tendons shall be stressed simultaneously.

34.  Para 34 thru 34E, if strand type tendons are not shown on the plans, strike para 34 and reformat para 34A thru 34E to “Normal” style.

Additional requirements for tiedowns with bar type tendons are as follows:

A.
The bar tendons in the unbonded area shall be sheathed with smooth plastic that extends into the steel tube of the permanent tiedown anchorage assembly, as shown on the plans.  For this portion of smooth sheathing there is no minimum wall thickness and the sheathing shall be either PVC or HDPE.

B.
In addition, bar tendons shall be sheathed full-length with corrugated plastic.  The annular space between the bar and the corrugated sheathing shall be pregrouted prior to placing the tendons in the drilled hole.

C.
There shall be a seal between the smooth sheathing and the corrugated sheathing at the top and bottom of the length of smooth sheathing.

D.
For bar tendons, the initial grout in the drilled hole may be placed before or after insertion of the bar tendons.

E.
For drilled holes 6 inches in diameter or less, the initial grouting outside of the corrugated plastic sheathing shall extend to 2 feet below the end of the steel tube of the anchorage assembly.  For drilled holes greater than 6 inches in diameter the initial grouting outside of the corrugated plastic sheathing shall be within the limits of the bonded length.

35.  Para 35 thru 35C, strike if strand type tendons are not shown on the plans.

Additional requirements for tiedowns with strand type tendons are as follows:

A.
Strand tendons shall be sheathed with corrugated plastic.  The individual strands within the bonded length shall be separated by spaces so that the entire surface of each strand is bonded in the grout. 

B.
At the Contractor's option, the strands may be pregrouted in the corrugated plastic sheathing within the bond length.  If the corrugated sheathing is pregrouted before placing the tendon in the drilled hole, the corrugated sheathing shall lap the smooth sheathing on the strands by 2 feet and be completely filled with grout at the time of pregrouting.  If the corrugated sheathing is not pregrouted within the full length of the bonded length before placing the tendon in the drilled hole, the corrugated sheathing shall extend the full length of the tendon and shall be grouted after placing the tendon in the drilled hole except for a minimum length of 2 feet at the bottom of the tendon that shall be pregrouted before placing the tendon in the drilled hole.  The annulus between the strands and the corrugated sheathing shall be grouted prior to placing the initial grout in the drilled hole.

C.
Grout shall not be placed in the drilled hole until the strand tendons are installed complete in place in the drilled hole.

36
Testing

All tiedowns shall be load tested by either a performance test or a proof test.  The magnitude of applied test loads shall be determined with a calibrated pressure gauge or a load cell.  Movements of the end of the tiedown anchor, relative to an independent fixed reference point, shall be measured and recorded to the nearest 0.001—inch at each load increment during the load tests.  The Contractor shall perform the measuring and recording.

37

At the completion of testing tiedown anchors, or when requested by the Engineer, the Contractor shall furnish to the Engineer complete test results for each tiedown anchor tested.  Data for each test shall list key personnel, test loading equipment, tiedown anchor location, hole diameter, method of drilling, and bonded and unbonded length of tiedown anchor.  Test data shall also list quantity of grout and grout pressure used within the bonded length of the tiedown anchor, amount of ground water encountered, and the time and dates of drilling, tiedown anchor installation, grouting, and testing.  The tiedown anchor end movements at each increment of load or at each increment of time during the load hold period of the loading schedule shall be included in the test data.

38

Load testing shall be performed against temporary bearing yokes that bear directly against the permanent bearing plate.  Tiedown anchors shall not be stressed against new footing concrete until the concrete has attained a compressive strength of 2600 pounds per square inch.  Temporary yokes shall remain the property of the Contractor.

39*.  Designer to specify either a minimum of 2 tiedowns but not less than 10 percent of tiedowns per footing to be performance tested.  Delete para if test locations are shown on the plans.

A minimum of ____ tiedown anchors shall be performance tested at each footing.  The Engineer shall determine the location of the tiedown anchors to be performance tested.

40.  The Test Load in the Loading Schedule is to be by the designer and should be consistent with 'As' shown on the plans.  Plans must show "T".

The performance test or proof test shall be conducted by measuring the test load applied to the tiedown anchor and recording the tiedown anchor end movement (measured at the end of the tiedown anchor) during incremental loading and unloading the tiedown anchor in accordance with the loading schedule.  The test load shall be held constant for 10 minutes.  During the load hold, the movement of the end of the tiedown anchor shall be measured at 1, 2, 3, 4, 5, 6, and 10 minutes.  If the total recorded movement between one minute and 10 minutes exceeds 0.04—inch, the test load shall be held for an additional 50 minutes.  Total movement shall be measured at 15, 20, 25, 30, 45, and 60 minutes.  If the load is held for 60 minutes, a creep curve showing the creep movement between one minute and 60 minutes shall be plotted as a function of the logarithm of time.

	 LOADING SCHEDULES
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	(CONT'D)
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	AL
	AL
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	AL 
	
	

	0.20T
	
	

	0.40T
	
	

	0.60T
	
	

	0.80T
(CONT'D)
	
	

	T = Design force for the tiedown anchor shown on the plans.

AL = Alignment load = 0.10T


41
For performance and proof tests, each increment of load shall be applied in less than one minute and held for at least one minute but not more than 2 minutes or as specified above.  The observation period for the load hold shall start when the pump begins to apply the last increment of load.

42
The jacking equipment, including the tiedown anchor movement measuring system, shall be stable during all phases of the tiedown anchor loading operations.

43.  Design force factor must agree with Load Schedule.

All tiedown anchors not performance tested shall be proof tested.  If 1.0 times the design force cannot be obtained, the tiedown anchor shall be replaced.  Tiedown anchors shall not be retested unless the tiedown bond length is postgrouted after the unacceptable test.

44
A performance tested or proof tested tiedown anchor shall conform to the following acceptance criteria:

A.
The measured elastic movement of the end of the tiedown tendon exceeds 0.80 of the theoretical elongation of the unbonded length plus the jacking length at the maximum test load; and

B.
The creep movement of the end of the tiedown anchor, between one and 10 minutes, is less than 0.04—inch.

45.  Use only when tiedown is locked off at a force less than 0.25T.

Performance tested or proof tested tiedowns that fail to meet the acceptance criterion B will be acceptable if the maximum load is held for 60 minutes and the creep curve plotted from the movement data indicates a creep rate of less than 0.08—inch for the last log cycle of time between 6 and 60 minutes.

46*.  Check with the designer for the level of lock-off force.  Use the alignment load as a minimum.  Make consistent with the Loading Schedule.

Lock-off

After successful testing of the tiedown anchors, the tiedown anchors shall be locked off at a force equal to ________.  The lock-off force is the load on the jacks that is maintained while the tiedown anchor head or anchor nuts on the tiedown anchor are permanently set.  Immediately after lock-off, a lift-off test shall be performed to demonstrate that the specified lock-off force was obtained.  Adjustments in the shim thickness shall be made if required to achieve the specified lock-off force.

47*.  Strike if strand tendons are not shown on the plans.

For strand tendons, the permanent wedges shall be fully set in the tiedown anchor head while the tendon is stressed to the test load of   1.0T   , and then locked off at the lock-off force by removal of the shims or other appropriate means.

48
After lock-off, the grout shall be extended to the secondary grout level shown on the plans.  At least 24 hours after the secondary grout has set, the remaining void in the steel tube and bearing plate shall be filled with grout.  Grout shall be injected at the low end and expelled at the high end until there is no evidence of entrapped air or water.  A minimum grout head of 2 feet shall be maintained until the grout has set.

49.  Strike if grouted anchorage enclosure is not shown on plans.
The tiedown anchor head or anchor nuts shall be enclosed with a grouted anchorage enclosure device.  After grouting the steel tube, the bearing plate surface shall be cleaned, sealant placed, and the anchorage enclosure bolted in place.  After bolting the anchorage enclosure in place, the void in the anchorage enclosure shall be filled with grout by injecting grout at the low end of the void and venting at the high end.  Any holes in the top of the anchorage enclosure used for grout placement shall be cleaned and sealed with sealant.  Sealant shall be a non‑sag polysulfide or polyurethane sealing compound conforming to requirements in ASTM Designation:  C 920.

50
MEASUREMENT AND PAYMENT

No payment will be made for tiedown anchors that do not pass the specified testing requirements.

51
Tiedown anchors will be measured and paid for by the unit, and the number for payment will be determined by the requirements of the details shown on the plans.  No change in the number of tiedown anchors to be paid for will be made because of the use by the Contractor of an alternative number of tiedown anchors.

52
The contract unit price paid for tiedown anchor shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the tiedown anchors (including testing), complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

53
Full compensation for coring concrete shall be considered as included in the contract unit price paid for tiedown anchors, and no separate payment will be made therefor.
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USE WITH 2006 STANDARDS.

Add SSP 51‑490 and other 51‑3xx and 51‑4xx SSPs as necessary.

10‑1.__  CONCRETE STRUCTURES

Portland cement concrete structures shall conform to the provisions in Section 51, "Concrete Structures," of the Standard Specifications and these special provisions.

2*.  Add district and miscellaneous bridge specifications.  When Type III portland cement is required in one concrete item only, so specify.

GENERAL

______________________________________________________________________

_______________________________________________________________________

3.  Use when the project has precast members including girders, deck units, and MSE wall units.  Use also for other miscellaneous precast members that are structural in nature, and have been designed specifically for a project.  Add SSP S8‑C15.

Attention is directed to "Precast Concrete Quality Control" of these special provisions.

4

Shotcrete shall not be used as an alternative construction method for reinforced concrete members unless otherwise specified.

5.  Use when plans require existing concrete to have "roughened surface."

When a roughened concrete surface is shown on the plans, the existing concrete surface shall be roughened to a full amplitude of approximately 1/4 inch by abrasive blasting, water blasting, or mechanical equipment.

Paras 6 & 7, use when neoprene strip detail is shown on the plans for shear key and abutment backwall joint protection.  Insert location.

6*

Neoprene strip shall be furnished and installed at abutment shear keys _______ and abutment backwall joint protection _______ in conformance with the details shown on the plans, the provisions in the Standard Specifications, and these special provisions.

7

Furnishing and installing neoprene strip shall conform to the requirements for strip waterstops as provided in Section 51‑1.145, "Strip Waterstops," of the Standard Specifications, except that the protective board will not be required.

8*.  Use for bridges with CIP box girders or precast members with interior voids having structure depth of less than 4‑1/2 feet.

Forms used to support the deck of cast-in-place box girders or to form the voids of precast members for the following structures may remain in place, provided the portions of the forms that obstruct access openings or conflict with utility facilities are removed, the forming system employed leaves no sharp projections into the cells or voids, and forms between hinges and 5 feet beyond access openings adjacent to hinges are removed:

_______________________________________________________________________

_______________________________________________________________________

9.  Use when access opening covers in soffits of new box girder bridges are shown on the plans.

Materials for access opening covers in soffits of new cast‑in‑place concrete box girder bridges shall conform to the provisions for materials in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

10.  Use when plastic pipe is shown for retaining wall vertical drains as shown on Standard Plan B3‑9.

Plastic pipe located at vertical drains used behind retaining walls, including horizontal or sloping drains down slopes and across sidewalk areas, shall be polyvinyl chloride (PVC) plastic pipe, Schedule 80, conforming to the provisions for pipe for edge drains and edge drain outlets in Section 68‑3.02, "Materials," of the Standard Specifications.  The vertical drain pipe shall be rigidly supported in place during backfilling operations.

11.  Use only with superelevated concrete-box-girder structures that have sloping exterior girders, straight cross slope between edges of deck, and a single profile grade line.

Vertical, horizontal, radial, or normal dimensions shown on the Typical Section in the plans are for zero percent cross slope.  At the Contractor's option, the Typical Section of superelevated concrete box girder structures with (1) sloping exterior girders, (2) a straight uninterrupted cross slope between edges of deck, and (3) a single profile grade line, may be rotated around the profile grade line in superelevation areas.  The horizontal distances between the profile grade line and the edges of deck shall remain unchanged.  The planned girder widths and slab thicknesses shall remain unchanged and the interior girder stems shall remain vertical at the planned locations.

12*.  Use on short-time limit projects where compressive strength testing requirements of Section 90 are waived due to time constraints.  Edit compressive strength as required, either 3,600 psi or 4,000 psi.  Use only for projects without CIDH piling or when air entrainment is not required and when the quantity is not more than 1,500 cubic yards.

CONCRETE

Concrete shown on the plans that has a 28‑day compressive strength of greater than 3,600 psi shall contain not less than 675 pounds of cementitious material per cubic yard.  The concrete shall be considered to be designated by cementitious material content rather than by 28‑day compressive strength.

13*.  Use for Union Pacific Railroad Company (UPRR) structures only.  Add name of structures.  If f'c exceeds 4,500 psi, check with Transportation Laboratory and Division of Structure Design.  Edit out subsection title if Para 12 is used.

CONCRETE

Concrete used in the superstructure of ________ shall be air entrained as provided in Section 90‑4, "Admixtures," of the Standard Specifications.  The air content after mixing and prior to placing shall be 6.0 ± 1.5 percent.

14*.  Use for joint seal assembly replacements, minor deck repairs, deck joint reconstruction, and other minor concrete work where the concrete is not in flexure.  Confirm use with Designer.  Edit out subsection title if either Para 12 or 13 is used.

CONCRETE

Concrete for ____________ shall either:

1.
Cure for not less than 5 days before opening to public traffic, or

2.
Conform to "Rapid Strength Concrete for Structures" of these special provisions.

15.  Use in Climate Area III.

Concrete shall conform to the requirements in "Freezing Condition Requirements" of these special provisions, except that concrete in bridge decks shall contain not less than 675 pounds of cementitious material per cubic yard.

16*.  Fill in the components of the concrete work and the appropriate aggregate grading where the one inch, 1/2‑inch, or 3/8‑inch maximum combined aggregate grading is required.  Get concurrence from the Division of Structure Design and Division of Structure Construction when steel spacing in columns is minimum.

AGGREGATE GRADINGS

The aggregate grading of concrete for ________ shall be the ________‑inch maximum combined aggregate grading and shall conform to the requirements in Section 90‑3, "Aggregate Gradings," of the Standard Specifications.
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USE WITH 2006 STANDARDS.

Use with SSP S8‑C05 in Climate Area III in Table 6-3 of the RTL Guide.

Also add Ref Spec 51CONC, for projects in Modoc, Lassen, Plumas, eastern Siskiyou, eastern Shasta Counties or other locations where local aggregate is volcanic or other absorbent types.

1*.  Use for normal 6.0 ± 1.5 percent air-entrained concrete.  Edit subsection title if used with SSP 51-300.

CONCRETE

Concrete used in the portions of structures listed in the following table shall contain not less than 675 pounds of cementitious material per cubic yard.

Insert bridge name or number or retaining wall name or number.  Edit portion to suit.  Generally, use extra cementitious material in all portions of structures except underground portions.

	Structure
	Portion of Bridge

	
	

	
	


2*.  Use if regular strength concrete air content other than 6.0 ± 1.5 percent is recommended by the Transportation Laboratory.  Edit out subsection title if used in SSP 51-300.

CONCRETE

Concrete used in the portions of structures listed in the following table shall contain not less than 675 pounds of cementitious material per cubic yard and shall be air entrained as provided under "Materials" of these special provisions, except that the air entrainment for such concrete shall be __ ± 1.5 percent in the freshly mixed concrete.

Insert bridge name or number or retaining wall name.  Edit portion to suit.  Generally, use extra cementitious material and air entrainment in all portions of structures except underground portions.

	Structure
	Portion of Bridge

	
	All except footings and piles

	
	All except footings and piles


3*.  Use when high-strength concrete is shown on the plans.  Check with the Office of Pavement at the Transportation Laboratory for their recommended air content for the strength and geographical location involved.

At those locations where the plans show a concrete with a compressive strength of more than 4,500 psi the air entrainment for this concrete shall be __ ± 1.5 percent in the freshly mixed concrete.

4*.  Use with Ref. Spec. 51CONC, and when water-reducing admixture only is recommended by the Transportation Laboratory.

A water-reducing chemical admixture shall be used with air-entrained concrete in conformance with the provisions in Section 90-4, "Admixtures," of the Standard Specifications.  The amount of chemical admixture shall produce a workable concrete suitable for the intended use without causing an increase in drying shrinkage that exceeds the limits specified in ASTM Designation:  C 494.  The nominal penetration of concrete requiring chemical admixtures shall be between ____ inches and ____ inches.

 XE "51-321_E_B07-01-08" 
Page 1 of 1
USE WITH 2006 STANDARDS.

Add to SSP  51-320 when job is in Modoc, Lassen, Plumas, eastern Siskiyou, eastern Shasta Counties, or other locations where local aggregate is volcanic or other absorbent types.

Also use SSP S8-C05.  Verify use with Translab.

Alert Estimator to provide adequate contract time for prequalifying concrete.

In addition to other requirements, concrete in superstructures and concrete barriers at the above bridges shall conform to the following requirements:

A.
The concrete shall contain not more than 360 pounds of total water per cubic yard.  Total water is defined as the combined total of free water and the water absorbed by the aggregates in reaching a saturated surface-dry condition.

B.
Before concrete placement, the concrete shall be prequalified in conformance with the requirements for compressive strength concrete in Section 90‑9, "Compressive Strength," of the Standard Specifications.  The water absorbed by the aggregates and the free water shall be included in certified test data and trial batch test reports for prequalifying concrete.  A Certificate of Compliance certifying concrete workability shall accompany the data and reports for prequalifying concrete or the Contractor shall demonstrate the workability of the trial batches in the presence of the Engineer. 
C.
When approved by the Engineer, concrete from trial batches may be used in the structures at locations where concrete without the total water requirement is permitted, and such concrete will be paid for as the type or class of concrete required at that location.  Concrete from trial batches that is used in structures at locations where air entrainment is not required shall have air entrainment as specified for the trial batch in lieu of the requirements in Section 90‑4.07, "Optional Use of Air-entraining Admixtures," of the Standard Specifications.
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USE WITH 2006 STANDARDS.

Add SSP S8‑C05 in Climate Area III requiring that entrained air shall not be less than 6.0 ± 1.5 percent.  Refer to Table 6‑3 of the RTL Guide for area description.

LIGHTWEIGHT CONCRETE

Lightweight concrete shall be composed of cementitious material, lightweight coarse and fine aggregates, admixtures if used, and water, proportioned and mixed as specified in these special provisions.

2*.  Add description of locations where lightweight concrete is required.

Concrete for _____________________ shall be lightweight concrete.

3.  Use for precast members.

The mix proportions of the lightweight concrete shall be determined by the Contractor.  Trial batches and prequalification of the materials, mix proportions, mixing equipment, and procedures will be required.

4

The fine aggregate portion of the lightweight concrete mix shall consist of lightweight fine aggregate, natural sand or manufactured sand fine aggregate, or a combination thereof, as required to comply with the air-dry unit weight requirements of these special provisions.

5

Lightweight concrete shall have not less than the 28‑day compressive strength shown on the plans.  Compressive strength shall be determined from test cylinders sampled, molded, cured, and tested in conformance with the provisions in Section 90‑9, "Compressive Strength," of the Standard Specifications.

6

Prequalification by the submission of certified test data or trial batch test reports in conformance with the provisions in Section 90‑9, "Compressive Strength," of the Standard Specifications will be required for lightweight concrete.

7

The prequalification data or reports required herein and the proposed mix design, based on the recommendations of the lightweight aggregate manufacturer, shall be furnished to the Engineer, in writing, not less than 45 days in advance of placing lightweight concrete.  The mix design shall list the type, brand, weight, and absolute volume of each ingredient for each type and strength of concrete proposed for use.  The weight for each aggregate shall be reported in a surface-dry condition, including moisture absorbed in the aggregate, or oven-dry condition, or for the condition proposed for use, and shall be adjusted at the time of batching to compensate for surface moisture and for absorbed moisture.  The batching equipment shall be subject to approval by the Engineer.  The mix design shall be accompanied by written verification that arrangements have been made for the Engineer to obtain samples as required for testing purposes.  Samples of lightweight aggregates will not exceed 500 pounds for each separate grading.

8

The absolute volume of coarse aggregate shall be limited to that volume that permits the mixing, transporting, placing, consolidating, and finishing of the concrete without segregation.  For site-cast concrete, the absolute volume of coarse aggregate shall not exceed 10 cubic feet per cubic yard of concrete.

9.  Weights listed are for general applications and may be reduced to approximately 100 lbs/cu. ft. when required by the Offices of Structure Design.  See Memo to Designers 21‑47.

The air-dry unit weight of lightweight concrete furnished for each mix design used shall be a single weight, selected by the Contractor, within the limits of 109 pounds to 115 pounds per cubic foot for concrete that is to be prestressed, and within the limits of 104 pounds to 110 pounds per cubic foot for nonprestressed concrete.  The Contractor shall furnish certified copies of the manufacturer's test reports showing the fresh concrete unit weight that is anticipated to result in the air-dry unit weight selected by the Contractor.  The unit weight of fresh concrete produced for use in the work shall not vary from the weight shown in the test report by more than 4 pounds per cubic foot.  The unit weight of fresh concrete shall be determined in conformance with the requirements in California Test 518.  The air‑dry unit weight shall be determined in conformance with the following requirements:

A. Determine the air-dry unit weight on three 6 by 12 inch cylinders.

B. Test specimens shall be made and cured in conformance with the provisions in ASTM Designation:  C 192/C 192M or C 31/C 31M, whichever is applicable.

C. The specimens shall be cured for a 6 day period.  On the sixth day, remove the specimens from their molds or curing media and immerse them in water at 73.4 ± 3°F for 24 hours.  Determine the saturated surface-dry weights.

D. Dry the cylinders for 90 days at a temperature of 73.4 ± 3°F in a relative humidity of 50 ± 5%.  Weigh the dried cylinders and calculate the air-dry weight per cubic foot of the concrete from the following equation:

Weight (lb/cubic foot) = (A * 62.3)/(B – C)

Where:

A = 90-day weight of the cylinder, as dried. (lb)

B = saturated, surface-dry weight of cylinder. (lb)

C = suspended-immersed weight of cylinder. (lb)

10

Lightweight aggregates shall conform to the requirements in ASTM Designation:  C 330 and the following requirements:

A.
Lightweight aggregates shall be rotary kiln expanded shale or clay having a surface sealed by firing.  The coarse aggregate shall not be crushed after firing except that aggregate that is 3/4 inch in size and smaller may be crushed to the extent necessary to produce the required coarse aggregate grading.  The final coarse aggregate size shall not exceed 3/4 inch.

B.
The splitting tensile strength and the drying shrinkage requirements of ASTM Designation:  C 330 shall not apply.

C.
The shrinkage characteristics of lightweight aggregates shall be such that the drying shrinkage of lightweight concrete produced therefrom, when tested in conformance with the requirements in California Test 537, shall be not more than 0.040 percent after 14 days of drying.

D.
Lightweight aggregates shall have not more than 5 percent loss when tested for soundness in conformance with the requirements in California Test 214.

E. Natural sand and manufactured sand fine aggregates, cementitious material, water, and admixtures shall conform to the provisions in Section 90, "Portland Cement Concrete," of the Standard Specifications.

11

Proportioning of lightweight concrete shall conform to the provisions in Section 90‑5, "Proportioning," of the Standard Specifications and to these special provisions.

12

Lightweight concrete shall have good workability and other properties such that proper placement, consolidation, and finishing are obtained.

13

The aggregates shall be uniformly prewetted or presaturated in such a manner that uniform penetration of the concrete will be maintained.  Presaturation by thermal, vacuum, or equivalent methods will be required for lightweight aggregate in concrete that is to be pumped.

14

Cementitious material, aggregates, water, and admixtures shall be proportioned to produce lightweight concrete containing not less than 590 pounds nor more than 845 pounds of cementitious material per cubic yard, except that concrete used in roadway deck slabs and slab spans for highway bridges shall contain not less than 675 pounds of cementitious material per cubic yard.  Penetration of lightweight concrete produced for use in the work shall conform to the provisions in Section 90‑6.06, "Amount of Water and Penetration," of the Standard Specifications.  The use of admixtures shall conform to the provisions in Section 90‑4, "Admixtures," of the Standard Specifications, except that the Contractor may provide for a total air content of freshly mixed concrete of not more than 6 percent.  The proportions shall be such that the concrete will conform to the strength shown on the plans or specified in these special provisions.

15

Penetration measurements will be made by a lightweight ball penetrator in conformance with the requirements in California Test 533.

16

The air content of the freshly mixed lightweight concrete will be determined in conformance with the requirements in ASTM Designation:  C 173/173 M.

17

Lightweight fine aggregate and natural sand shall be batched by weight.  Lightweight coarse aggregate shall be batched either by weight or by volumetric methods.  If volumetric methods are used, the batching equipment shall include provisions whereby the Engineer may check the weight of each size of aggregate in the batch.

18

When lightweight concrete is to be finished in conformance with the provisions in Section 51‑1.17, "Finishing Bridge Decks," of the Standard Specifications, the mix shall be designed to result in the required deck finish.

19

After acceptance by the Engineer, materials and batch proportions shall not be altered during the work, except as necessary to maintain the approved cementitious material factor and unit weight.  The cementitious material content of individual batches for use in the work shall be not more than 15 pounds per cubic yard less than nor more than 25 pounds per cubic yard greater than the approved cementitious material factor.

20

Mixing and transporting lightweight concrete shall conform to the provisions in Section 90‑6, "Mixing and Transporting," of the Standard Specifications.

21

Lightweight concrete shall be placed, finished, cured, and protected in conformance with the provisions in Section 51, "Concrete Structures," and Section 90, "Portland Cement Concrete," of the Standard Specifications.

22

Each trial batch shall be disposed of outside the highway right of way in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.  The quantities of trial batch lightweight concrete will not be included in any contract item of work, and full compensation for furnishing, producing, and disposing of trial batches shall be considered as included in the contract price paid for the item of lightweight concrete involved, and no additional compensation will be allowed therefor.

23

Lightweight concrete will be measured and paid for in conformance with the provisions in Section 90‑11, "Measurement and Payment," of the Standard Specifications.
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Use for structural concrete elements with least dimensions exceeding 7 feet or structural concrete elements where the volume of concrete with dimensions large enough to require that measures be taken to cope with generation of heat from hydration of the cement and attendant volume change, to minimize cracking.  Consult with the Translab when in doubt.  Do not use for CIDH or CISS piles unless they have a diameter greater than 14 feet.  For mass concrete CIDH or CISS piles with a diameter greater than 8 feet and equal to or less than 14 feet, use SSP 49-340.

Use with SSP 51-300 and other SSPs as necessary.

1.  Add ", except for cast-in-place concrete piling," after "7 feet" for all mass concrete CIDH or CISS piles on the project with a diameter less than or equal to 14 feet.

MASS CONCRETE

Structural concrete elements shown on the plans that have a minimum dimension exceeding 7 feet shall be constructed as mass concrete and shall conform to the details shown on the plans and these special provisions.

2

Thermal Control Plan

Prior to mass concrete construction, the Contractor shall submit to the Engineer for approval, a Thermal Control Plan with design calculations in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications for each mass concrete element.  The number of sets of the Thermal Control Plan and design calculations and review time shall be the same as those specified for falsework working drawings in Section 51‑1.06A, "Falsework Design and Drawings," of the Standard Specifications.

3

The Thermal Control Plan shall show complete details and determine the maximum allowable temperature differentials between the hottest point of the concrete and the exterior faces based on the design assumption that cracking as a result of heat of hydration shall not occur.  As a minimum, the Thermal Control Plan shall include the following:

A.
Mix design.

B.
Duration and method of curing.

C.
Procedures to control concrete temperature at time of placement.

D.
Methods of controlling temperature differentials.

E.
Temperature sensor types and locations.

F.
Temperature monitoring and recording system.

G.
Field measures to ensure conformance with the maximum concrete temperature and temperature differential requirements.

4

Materials

Materials used for mass concrete shall conform to the provisions in Section 90, "Portland Cement Concrete," of the Standard Specifications and these special provisions.

5

Mass concrete shall contain a minimum of 505 pounds of cementitious material per cubic yard of concrete.  When the supplementary cementitious material (SCM) is GGBFS, the amount of SCM shall be at least 50 percent by weight of the total cementitious material used in the mix.  When the SCM is not GGBFS, the SCM content shall be at least 25 percent by weight of the total cementitious material used in the mix.

6

Construction

Prior to mass concrete placement, an engineer for the Contractor who is registered as a Civil Engineer in the State of California shall inspect and test the temperature monitoring and recording system.  The Contractor's registered engineer shall be present at the jobsite when the mass concrete operation is in progress and shall report to the Engineer in writing on a daily basis the progress of the operation.  A copy of the daily report shall be available at the jobsite.

7

Mechanical cooling systems may be used to control the internal temperature of mass concrete during curing.

8

If the Contractor elects to use a mechanical cooling system, the mechanical cooling system shall be designed in conformance with the Thermal Control Plan and the following requirements:

A.
The mechanical cooling system shall be embedded within mass concrete elements and surface connections to cooling pipes shall be removable to a depth of 4 inches from the surface.

B.
Forms shall be designed so that removal of the forms shall not disrupt the cooling or temperature monitoring.

C.
Cooling pipes shall not break and deform during mass concrete placement and shall be secured to prevent movement.  Damaged cooling pipes shall be removed and replaced immediately.

D.
The mechanical cooling system shall be pressure tested at 30 psi for 30 minutes for leaking prior to mass concrete placement.  Coolant circulation shall be in progress at the time that concrete placement begins.

E.
After cooling is completed, cooling pipes shall be fully grouted under pressure with a nonshrink grout mixture in conformance with ASTM Designation:  C 1107 and ASTM Designation:  C 827 for 0.0 percent shrinkage, and 0.0 percent minimum and 4.0 percent maximum expansion.  The placement of nonshrink grout shall be in conformance with the manufacturer’s recommendations.

F.
After surface connections to the cooling pipes are removed, the holes shall be reamed and filled with mortar conforming to Section 51‑1.135, "Mortar," of the Standard Specifications.

9.  Delete "2 corners, " when used for cast-in-place concrete piling.

The temperature monitoring and recording system for mass concrete shall consist of temperature sensors connected to a data acquisition system capable of printing, storing, and downloading data to a computer.  Temperature sensors shall be located such that the maximum temperature difference within a mass concrete element can be monitored.  As a minimum, concrete temperatures shall be monitored at the calculated hottest location, on at least 2 outer faces, 2 corners, and top surfaces.

10

Temperature readings shall be automatically recorded on an hourly or more frequent basis.  A redundant set of sensors shall be installed near the primary set.  Provisions shall be made for recording the redundant set, but records of the redundant sensors need not be made if the primary set is operational.  The hourly temperature recording may be discontinued when the maximum internal temperature is falling, the difference between the interior concrete temperature and the average daily air temperature is less than the allowable temperature difference for three consecutive days, and there are no mass concrete elements to be cast adjacent.  Data shall be printed and submitted to the Engineer daily.

11

Methods of concrete consolidation shall prevent damage to the temperature monitoring and recording system.  Wiring from temperature sensors cast into the concrete shall be protected to prevent movement.  Wire runs shall be kept as short as possible.  The ends of the temperature sensors shall not come into contact with either a support or concrete form, or bar reinforcing steel.

12

When any equipment used in the temperature control and monitoring and recording system fails during the mass concrete construction operation, the Contractor shall take immediate measures to correct the situation as specified in the Thermal Control Plan. Failure to conform to the temperature requirements will be cause for rejection of the concrete.

13

Acceptance

Mass concrete shall conform to the concrete acceptance criteria and the following temperature requirements:

A.
The maximum allowable temperature of mass concrete shall not exceed 160°F.

B.
The maximum temperature differential of mass concrete shall not exceed the requirement as determined in the Thermal Control Plan.

14
If the Contractor fails to conform to any of the temperature requirements above, the mass concrete elements will be rejected.  The rejected mass concrete shall be removed at the Contractor’s expense.  The contractor shall modify the Thermal Control Plan and design calculations to correct the problem and resubmit the revised Thermal Control Plan.

15
The Contractor shall allow the Engineer 15 days for review and approval of the revised Thermal Control Plan.  Mass concrete placement shall not begin until the Engineer has approved the revised Thermal Control Plan.  No extension of time or compensation will be made for any rejected mass concrete element or revisions of the Thermal Control Plan.

16

Mass concrete will be measured and paid for in conformance with the provisions in Section 90‑11, "Measurement and Payment," of the Standard Specifications.

17

Full compensation for conforming to the above requirements shall be considered as included in the contract prices paid for the various contract items of work involved and no additional compensation will be allowed therefor.
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Use for new bridge construction when required.

See Memo 8‑2 to Bridge Designers.

DECK BLEEDER DRAINS

Deck bleeder drains, consisting of plastic pipes installed in deck slabs and covered with wire cloth, shall conform to the details shown on the plans and the requirements in these special provisions.

2

The exact location of each bleeder shall be as ordered by the Engineer.

3

Plastic pipe shall be polyvinyl chloride (PVC) plastic pipe conforming to the requirements of ASTM Designation:  D 1785, Schedule 40.

4

The pipe shall be installed so that the top of the pipe is approximately 1/4 inch below the concrete deck surface.  Bleeders that are significantly out of position shall be replaced by the Contractor and at the Contractor's expense.

5

The galvanized wire cloth shall be 1/4 inch mesh, 0.047 inch diameter wire.  The wire cloth shall be centered above the pipe and secured, by methods that will not damage the seal, to prevent displacement during placing of the asphalt concrete.  The mesh shall be placed after placing the deck seal and before placing the asphalt concrete.
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Use when falsework is needed.  Use with Standard Plans T1A, T1B, T2, and T3 and SSPs 12‑410 and 12‑990 when temporary railing (Type K) and temporary crash cushions are required.

FALSEWORK

Falsework shall conform to the provisions in Section 51, "Concrete Structures," of the Standard Specifications and these special provisions.

2.  Use when RR is involved.

Attention is directed to "Railroad Relations and Insurance" of these special provisions for additional requirements for falsework over railroads.

3*.  Use when the 3 weeks allowed in the Standard Specifications is not enough time.  Review time should be 4 to 5 weeks when complicated [i.e., very high, large traffic openings or heavy skews] falsework is expected.  When falsework is over a RR, provide at least 6 weeks of additional time for the RR review process. (i.e. Total Review Time = 9 weeks) Check the RR agreement; it may require more than 6 additional weeks for review.

In addition to the provisions in Section 51‑1.06A, "Falsework Design and Drawings," of the Standard Specifications, the time to be provided for the Engineer's review of the working drawings for specific structures, or portions thereof, shall be as follows:

	Structure or Portion of Structure
	Total Review Time - Weeks

	
	

	
	

	
	

	
	

	
	


4.  Use when temporary crash cushions are required.

Temporary crash cushion modules, as shown on the plans and conforming to the provisions in "Temporary Crash Cushion Module" of these special provisions, shall be installed at the approach end of temporary railings which are located less than 15 feet from the edge of a traffic lane.  For 2-way traffic openings, temporary crash cushion modules shall be installed at the departing end of temporary railings which are located less than 6 feet from the edge of a traffic lane.

5

The Contractor's engineer who signs the falsework drawings shall also certify in writing that the falsework is constructed in conformance with the approved drawings and the contract specifications prior to placing concrete.  This certification shall include performing any testing necessary to verify the ability of the falsework members to sustain the stresses required by the falsework design.  The engineer who signs the drawings may designate a representative to perform this certification.  Where falsework contains openings for railroads, vehicular traffic, or pedestrians, the designated representative shall be qualified to perform this work, shall have at least 3 years of combined experience in falsework design or supervising falsework construction, and shall be registered as a Civil Engineer in the State of California.  For other falsework, the designated representative shall be qualified to perform this work and shall have at least 3 years of combined experience in falsework design or supervising falsework construction.  The Contractor shall certify the experience of the designated representative in writing and provide supporting documentation demonstrating the required experience if requested by the Engineer.

6

Welding and Nondestructive Testing 

Welding of steel members, except for previously welded splices and except for when fillet welds are used where load demands are less than or equal to 1,000 pounds per inch for each 1/8 inch of fillet weld, shall conform to AWS D1.1 or other recognized welding standard.  The welding standard to be utilized shall be specified by the Contractor on the working drawings.  Previously welded splices for falsework members are defined as splices made prior to the member being shipped to the project site.

7

##SOE DEVELOPMENT

Splices made by field welding of steel beams at the project site shall undergo nondestructive testing (NDT).  At the option of the Contractor, either ultrasonic testing (UT) or radiographic testing (RT) shall be used as the method of NDT for each field weld and any repair made to a previously welded splice in a steel beam.  Testing shall be performed at locations selected by the Contractor.  The length of a splice weld where NDT is to be performed, shall be a cumulative weld length equal to 25 percent of the original splice weld length.  The cover pass shall be ground smooth at the locations to be tested.  The acceptance criteria shall conform to the requirements of AWS D1.1, SectionClause 6, for cyclically loaded nontubular connections subject to tensile stress.  If repairs are required in a portion of the weld, additional NDT shall be performed on the repaired sections.  The NDT method chosen shall be used for an entire splice evaluation including any required repairs.

8

For all field welded splices, the Contractor shall furnish to the Engineer a letter of certification which certifies that all welding and NDT, including visual inspection, are in conformance with the specifications and the welding standard shown on the approved working drawings.  This letter of certification shall be signed by an engineer who is registered as a Civil Engineer in the State of California and shall be provided prior to placing any concrete for which the falsework is being erected to support.

9

For previously welded splices, the Contractor shall determine and perform all necessary testing and inspection required to certify the ability of the falsework members to sustain the stresses required by the falsework design.  This welding certification shall (1) itemize the testing and inspection methods used, (2) include the tracking and identifying documents for previously welded members, (3) be signed by an engineer who is registered as a Civil Engineer in the State of California, (4) and shall be provided prior to erecting the members.
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Use for multi-level bridges.

Insert into Para 2 of SSP 51-350.

Where falsework is supported on the deck of a structure, falsework construction shall conform to the following:

Para 1A, edit when supporting structure is non-girder type.

A.
Falsework shall bear directly on the girder stems or bent caps of the supporting structure or shall bear on falsework sills that are structurally adequate to transmit the load to the stems or cap without stress to the deck slab.

B. Additional falsework shall be in place beneath the supporting structure whenever construction loads are imposed upon the supporting structure.  Such additional falsework shall be designed and constructed to support all construction loads imposed upon the supporting structure from the upper structure.
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Use where hinge tiedowns are required to be installed.

Use with SSP 50-500.

TEMPORARY HINGE TIEDOWNS

Temporary hinge tiedowns, complete with anchorages, shall be installed and tensioned as shown on the plans within 10 days after completion of longitudinal post-tensioning and before releasing bridge falsework in the hinge span and adjoining span.

2*.  Use when part or all of the tiedowns are to be removed on a subsequent contract.

The hinge tiedowns listed in the following table shall be left in place and shall become the property of the State.  Hinge tiedowns to be left in place shall be maintained fully tensioned during the contract and the Contractor shall check the tension in the hinge tiedowns and shall adjust the hinge tiedowns to provide the tension force shown on the plans immediately before acceptance of the contract.

	BRIDGE NAME OR NUMBER
	HINGE IN SPAN NO.

	
	

	
	


3

Working drawings and calculations for temporary hinge tiedowns shall be submitted in conformance with the provisions for working drawings for prestressing systems in Section 50‑1.02, "Drawings," of the Standard Specifications.  The working drawings and calculations shall be signed by a civil engineer registered in the State of California.  Working drawings shall include details of the procedures and methods for the gradual tensioning and detensioning of the hinge tiedowns.  The Contractor shall allow 20 days after complete drawings and all support data are submitted for the review of working drawings.

4

Hinge tiedowns and anchorages shall be made from materials that do not yield during an extended period of time under sustained loading.  The hinge tiedowns shall provide for checking and simple adjustment of the force during their service life using commonly available equipment and tools.  The hinge tiedowns shall provide for easy and gradual detensioning, simple removal and a minimal amount of repair to the bridge surfaces after removal.  The tiedowns shall be cased for a height of 10 feet above the ground surface with plastic pipe or steel pipe held in place with vandal resistant retaining devices.  Anchorages shall be covered and protected from vandalism.

5.  Change protection if system to be in place more than about 3 years or is in an extremely harsh environment.

Metal exposed to the atmosphere shall be protected from corrosion at least equivalent to the protection afforded by cleaning and priming with inorganic zinc primer.

6.  Use when minimum clearances or obstructions are shown on the plans.  Edit to suit.

Hinge tiedowns shall provide the minimum clearances shown on the plans for public traffic and obstructions such as underground and overhead utilities, structures, and signs.

7

The hinge tiedowns shall not impair the structural integrity of the bridge or its foundation.  The design of hinge tiedown anchorages shall include any strengthening of bridge components and foundation material necessary to support the hinge tiedown anchorages, including providing for the moments and loads induced into the substructure and foundations.  Additional concrete, reinforcement and other materials necessary to accommodate the hinge tiedowns shall be provided.  Such additions shall conform to the provisions for similar work in these special provisions and the Standard Specifications.  Rearrangement of reinforcing steel, prestressing steel, and other bridge materials necessary to accommodate the hinge tiedowns shall be shown on the working drawings.

8

Hinge tiedowns shall not be attached to the bridge columns unless otherwise shown on the plans.

9

Stressing of high-tensile wire, strand, or bars shall conform to the provisions in Section 50‑1.08, "Prestressing," of the Standard Specifications.

10

Hinge tiedowns shall be tensioned after prestressing the concrete and before releasing the falsework in the supporting hinge span and adjoining span.  The tension force shall be as shown on the plans.

11

Unless otherwise shown on the plans, the tension force for the entire hinge shall be distributed to a minimum of 2 tiedowns with an approximately equal amount in each tiedown and shall be placed symmetrically about the centerline of the structure.  No more than one‑half of the tension force at a tiedown shall be applied before an equal force is applied at the adjacent tiedowns.  At no time during the tensioning operations shall more than one‑sixth of the tension force for the entire hinge be applied eccentrically about the centerline of the structure.

Para 12 & 13, use when tiedowns are to be removed on this contract.

12

The hinge tiedowns shall remain fully tensioned while constructing the supported span in the adjoining frame.

13

All the concrete at the hinge, except concrete above the bridge deck, shall be in place for a period of at least 10 days before detensioning tiedowns that are to be removed on this project.  The hinge tiedowns that are to be removed shall be gradually detensioned and removed before releasing superstructure falsework in the supported span.

14

Detensioning of each tiedown shall be in increments such that not more than one‑half of the total tension force at the tiedown is released before releasing an equal force at the adjacent tiedowns.  At no time during detensioning operations shall more than one‑sixth of the tension force for the entire hinge be applied eccentrically about the centerline of the structure.  Wires, strands, or bars shall be detensioned before cutting or removing them or their anchorages.

15

Blockouts and recesses remaining in the structure after removal of the tiedowns shall be filled with concrete and finished to match the surrounding surfaces.  Embedded fasteners and metal parts shall be removed in conformance with the provisions for form bolts in Section 51‑1.18A, "Ordinary Surface Finish," of the Standard Specifications.  Buried portions of tiedowns and anchorages shall be removed to a depth of 3 feet below finished grade except that the limits for removal shall be as specified for embedded fasteners and metal parts when the tiedowns or anchorages are attached to bridge footings or other buried structures shown on the plans.

16.  Edit to suit.

Full compensation for temporary hinge tiedowns, including furnishing, installing, maintaining, and removing the tiedowns, and including additional concrete, reinforcement, earthwork, and any materials to be left in place, shall be considered as included in the contract price paid per cubic yard for structural concrete, bridge and no separate payment will be made therefor.
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Use where existing hinge tiedowns are to be removed.

Plans must show the tension force in the existing hinge tiedown.

EXISTING HINGE TIEDOWNS

Existing hinge tiedowns at bridges shall be removed in conformance with the provisions in Section 15‑4, "Bridge Removal," of the Standard Specifications and these special provisions.

2*

The existing hinge tiedowns are located at:

	BRIDGE NAME OR NUMBER
	HINGE IN SPAN NO.

	
	

	
	


3

Existing hinge tiedowns at bridges shall remain fully tensioned while constructing the supported span in the adjoining frame.  All the concrete at the hinge, except concrete above the bridge deck, shall be in place for a period of at least 10 days before detensioning tiedowns.

4

The hinge tiedowns shall be gradually detensioned and removed before releasing superstructure falsework in the supported span.

5

Detensioning of each tiedown shall be in increments such that not more than one‑half of the total tension force at the tiedown is released before releasing an equal force at the adjacent tiedowns.  At no time during detensioning operations shall more than one‑sixth of the tension force for the entire hinge be applied eccentrically about the centerline of the structure.  Wires, strands, or bars shall be detensioned before cutting them or their anchorages.

6

Blockouts and recesses for the tiedowns in the existing bridge shall be filled with concrete and finished to match the surrounding surfaces.  Embedded fasteners and metal parts shall be removed in conformance with the provisions for form bolts in Section 51‑1.18A, "Ordinary Surface Finish," of the Standard Specifications.  Buried portions of tiedowns and anchorages shall be removed to a depth of 3 feet below finished grade, except that the limits for removal shall be as specified for embedded fasteners and metal parts when the tiedowns or anchorages are attached to bridge footings or other buried structures shown on the plans.

7

Full compensation for removing hinge tiedowns and anchorages and for repairing concrete surfaces shall be considered as included in the contract price paid per cubic yard for structural concrete, bridge and no separate payment will be made therefor.
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Use for cast-in-place prestressed [CIP P/S] box girder structures.

Include SSP 50‑510 when this SSP is used.

COST REDUCTION INCENTIVE PROPOSALS FOR CAST‑IN‑PLACE PRESTRESSED BOX GIRDER BRIDGES

Except as provided herein, cast‑in‑place prestressed box girder bridges shall be constructed in conformance with the details shown on the plans and the provisions in Section 50, "Prestressing Concrete," and Section 51, "Concrete Structures," of the Standard Specifications.

2

If the Contractor submits cost reduction incentive proposals for cast-in-place prestressed box girder bridges, the proposals shall be in conformance with the provisions in Section 5‑1.14, "Cost Reduction Incentive," of the Standard Specifications and these special provisions.

3

The Engineer may reject any proposal which, in the Engineer's judgment, may not produce a structure which is at least equivalent to the planned structure.

4

At the time the cost reduction incentive proposal (CRIP) is submitted to the Engineer, the Contractor shall also submit 4 sets of the proposed revisions to the contract plans, design calculations, and calculations from an independent checker for all changes involved in the proposal, including revisions in camber, predicted deck profile at each construction stage, and falsework requirements to the Offices of Structure Design, Documents Unit, P.O. Box 942874, Sacramento, CA 94274‑0001 (1801 30th Street, Sacramento, CA 95816), telephone (916) 227‑8230.  When notified in writing by the Engineer, the Contractor shall submit 12 sets of the CRIP plan revisions and calculations to the Offices of Structure Design for final approval and use during construction.  The calculations shall verify that all requirements are satisfied.  The CRIP plans and calculations shall be signed by an engineer who is registered as a Civil Engineer in the State of California.
5

The CRIP plans shall be either 11" x 17", or 22" x 34" in size.  Each CRIP plan sheet and calculation sheet shall include the State assigned designations for the contract number, bridge number, full name of the structure as shown on the contract plans, and District-County-Route-Post Mile.  Each CRIP plan sheet shall be numbered in the lower right hand corner and shall contain a blank space in the upper right hand corner for future contract sheet numbers.
6

Within 3 weeks after final approval of the CRIP plan sheets, one set of the corrected good quality prints on 20‑pound (minimum) bond paper, 22" x 34" in size, of all CRIP plan sheets prepared by the Contractor for each CRIP shall be furnished to the Offices of Structure Design, Documents Unit.
7*.  Enter estimated review time from Offices of Structure Design [OSD].

Each CRIP shall be submitted prior to completion of 25 percent of the contract working days and sufficiently in advance of the start of the work that is proposed to be revised by the CRIP to allow time for review by the Engineer and correction by the Contractor of the CRIP plans and calculations without delaying the work.  The Contractor shall allow a minimum of ____ weeks for the review of a CRIP.  In the event that several CRIPs are submitted simultaneously, or an additional CRIP is submitted for review before the review of a previously submitted CRIP has been completed, the Contractor shall designate the sequence in which the CRIPs are to be reviewed.  In this event, the time to be provided for the review of any proposal in the sequence shall be not less than the review time specified herein for that proposal, plus 2 weeks for each CRIP of higher priority which is still under review.

8

Should the review not be complete by the date specified in the Contractor's CRIP, or such other date as the Engineer and Contractor may subsequently have agreed to in writing and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in review of CRIP plans and calculations, an extension of time commensurate with the delay in completion of the work thus caused will be granted as provided in Section 8‑1.07, "Liquidated Damages," of the Standard Specifications except that the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications shall not apply.

9

Permits and approvals required of the State have been obtained for the structures shown on the plans.  Proposals which result in a deviation in configuration may require new permits or approvals.  The Contractor shall be responsible for obtaining the new permits and approvals before the Engineer will reach a decision on the proposal.  Delays in obtaining permits and approvals will not be reason for granting an extension of contract time.

10

All proposed modifications shall be designed in conformance with the bridge design specifications and procedures currently employed by the Department.  The proposal shall include all related, dependent or incidental changes to the structure and other work affected by the proposal.  The proposal will be considered only when all aspects of the design changes are included for the entire structure.  Changes, such as but not limited to, additional reinforcement and changes in location of reinforcement, necessary to implement the CRIP after approval by the Engineer, shall be made at the Contractor's expense.

11

Modifications may be proposed in (1) the thickness of girder stems and deck slabs, (2) the number of girders, (3) the deck overhang dimensions as specified herein, (4) the amount and location of reinforcing steel, (5) the amount and location of prestressing force in the superstructure, and (6) the number of hinges, except that the number of hinges shall not be increased.  The strength of the concrete used may be increased but the strength employed for design or analysis shall not exceed 6,000 psi.

12

Modifications proposed to the minimum amount of prestressing force which must be provided by full length draped tendons are subject to the provisions in "Prestressing Concrete" of these special provisions.

13

No modifications will be permitted in (1) the foundation type, (2) the span lengths or (3) the exterior dimensions of columns or bridge superstructure, except that the overhang dimension from face of exterior girder to the outside edge of roadway deck may be uniformly increased or decreased by 25 percent on each side of the box girder section.  Fixed connections at the tops and bottoms of columns shown on the plans shall not be eliminated.

14

The Contractor shall be responsible for determining construction camber and obtaining the final profile grade as shown on the plans.

15

The Contractor shall reimburse the State for the actual cost of investigating CRIPs for cast-in-place prestressed box girder bridges submitted by the Contractor.  The Department will deduct this cost from any moneys due, or that may become due the Contractor under the contract, regardless of whether or not the proposal is approved or rejected.
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Use for precast or steel girder superstructures designed with allowance for additional deck load in conformance with Memo to Designers 8-7.

Use only in Climate Areas I and II, per Table 6‑3 in the RTL Guide.

1.  Use when plans show that permanent steel deck forms are required for a structure or portion of a structure [Case A; Memo to Designers 8‑7].

PERMANENT STEEL DECK FORMS

Forms for the deck slabs between girders shall be constructed and left in place at those locations shown on the plans in conformance with these special provisions.

2*.  Use when plans include structures with precast or steel superstructures designed with allowance for additional deck load that do not require permanent steel deck forms.  List such structures or portions of structures [Case B; Memo to Designers 8-7].

Forms for the deck slabs between girders of the _____________________, at the option of the Contractor, shall either be constructed and removed as provided in Section 51‑1.05, "Forms," of the Standard Specifications or shall be constructed and left in place in conformance with these special provisions.

3

Permanent steel deck forms and supports shall be steel conforming to the requirements in ASTM Designation:  A 653/A 653M (Designation SS, Grades 33 through 80) having a coating designation G165.  The forms shall be mortar-tight, true to line and grade, and of sufficient strength to support the loads applied.

4

Detailed working drawings for forms shall be submitted to the Engineer for approval in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  Three sets of drawings shall be submitted.  These drawings shall show the grade of steel, the physical and section properties for all deck members, the method of support and grade adjustment, accommodation for skew, and methods of sealing against grout leaks.

5

Working drawings shall be submitted sufficiently in advance of the start of the affected work to allow time for review by the Engineer and correction by the Contractor of the drawings without delaying the work.  Such time shall be proportional to the complexity of the work but in no case shall such time be less than 3 weeks after complete drawings and all support data are submitted.

6

The design of permanent steel deck forms shall be based on the combined dead load of the forms, reinforcement, and plastic concrete plus an allowance for all anticipated construction loads.  The allowance for construction loads shall be not less than 50 psf.  The combined dead load shall be assumed to be not less than 160 pcf for normal concrete and not less than 130 pcf for lightweight concrete.

7

Physical design properties shall be computed in conformance with the requirements of the AISI specification for the "Design of Cold Formed Steel Structural Members."

8

The maximum allowable stresses and deflections used in the design of steel forms shall be as follows:

A.
Tensile stress shall not exceed 0.725 of the specified yield strength of the material furnished or 36,000 psi.

B.
Deflection due to dead load shall not exceed 0.0056 of form span or 1/2 inch, whichever is less.  In no case shall the dead load for deflection calculations be less than 120 psf total.

C.
Form camber, used at the option of the Contractor, shall be based on the actual dead load condition.  Camber shall not be used to compensate for deflection in excess of the allowable limits.

D.
The design span of the form sheets shall be the clear span of the form plus 2 inches measured parallel to the form flutes.

9

Permanent steel deck forms shall not be used for those sections of deck slabs that contain a longitudinal expansion joint unless additional supports are placed under the joint.

10.  Use with steel girder superstructure bridges.

Permanent steel deck forms shall not be welded to the flanges of girders.

11

Permanent steel deck forms shall not interfere with the movement at deck expansion joints.

12.  The one inch minimum clearance to bar reinforcing shall agree with the plans.

The clearance between the surface of permanent forms and any bar reinforcement shall be not less than one inch.  The configuration of the forms shall be such that the weight of deck slab is not more than 110 percent of the weight of the total deck slab as dimensioned on the plans.

13

Permanent steel deck forms shall be installed in conformance with the approved working drawings.

14

Form sheets shall not rest directly on the top of the girder flanges.  Sheets shall be securely fastened to form supports and shall have a minimum bearing length of one inch at each end.  Form supports shall be placed in direct contact with the flange of the girder.  Attachment of supports shall be made by bolts, clips or other approved means.

15

Transverse deck construction joints shall be located at the bottom of a flute and 1/4‑inch weep holes shall be field drilled at not less than 12 inches on center along the line of the joint.

16

Permanently exposed galvanized form surfaces that are abraded or damaged prior to installation shall be repaired by thoroughly wire brushing the damaged areas and removing all loose and cracked coating, after which the cleaned areas shall be painted with 2 applications of unthinned zinc-rich primer (organic vehicle type) conforming to the provisions in Section 91, "Paint," of the Standard Specifications.  Aerosol cans shall not be used.  Minor heat discoloration in area of welds need not be repaired.
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Use with OPTIONAL USE of precast deck panels for CIP prestressed box girders, Std. Drwg. XS-12‑73.

Use with SSP 50‑500 and add SSP 51‑450 to SSP 51–300.

PRESTRESSED CONCRETE DECK PANELS

Top deck slabs of prestressed box girders, at the option of the Contractor, may be constructed by using conventional forming methods or by a combination of conventional forming methods and precast prestressed concrete deck panels for prestressed box girders as shown on the plans.

2

Prestressed concrete deck panels shall conform to the provisions in "Prestressing Concrete" and these special provisions.

3

At the option of the Contractor, the aggregate grading of concrete for prestressed concrete deck panels may conform to the requirements for the 1/2‑inch maximum combined aggregate grading and the 1/2 inch x No. 4 primary aggregate size specified in the section, "Aggregate Gradings," in "Concrete Structures" of these special provisions.

4

Alternative panel widths may be used at the Contractor's option.  The number of strands required shall equal the minimum number shown on the plans for the next greater panel width.

5

Detailed working drawings for prestressed concrete deck panels shall be submitted to the Engineer for approval as provided in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  Three sets of drawings shall be submitted.  These drawings shall show: panel materials, handling procedures, prestressing method, strand arrangements and working stresses, including any addition or rearrangement of reinforcing steel from that shown on the plans, the method of support and grade adjustment, accommodation for skew, methods of sealing against grout leaks, and such detail as necessary to supplement the contract plans.  The last paragraph of Section 50‑1.05, "Prestressing Steel," of the Standard Specifications shall not apply.

6

Prestressed concrete deck panels shall not be used in bays where longitudinal construction joints are located between girders.

7

Prestressed concrete deck panels shall not interfere with the movement at deck expansion joints.

8

The top surface of prestressed concrete deck panels shall be given a coarse broom finish with a full amplitude of approximately 1/4 inch or other suitable finish that will result in uniform scoring, in advance of curing operations.  The textured surface and sides of panels that will be in contact with cast-in-place concrete shall be cleaned of curing compound or other foreign material.  Exposure of clean aggregate will not be required.

9

The 4‑inch minimum fillets shown on the Standard Plans, at the joint between the girders and the top slab, are not required under prestressed concrete deck panels.

10

The use of ties consisting of twisted wire loops will be permitted to hold forms for concrete at closures between prestressed concrete deck panel joints.

11.  Use only if there are deck access openings with manholes.

Where deck access openings are shown on the plans, the thickened deck section at the access opening shall be constructed by using conventional forming methods.

12

Payments to the Contractor will be reduced for inspection expenses in conformance with the provisions in Section 51‑1.23, "Payment," of the Standard Specifications.
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PIER COLUMNS

Attention is directed to the provisions in "Earthwork" of these special provisions regarding excavation for pier columns.

2

Concrete for pier columns shall be Class 1 concrete.

3

Concrete for pier columns shall be placed against firm, undisturbed foundation material on the bottom and sides of the pier column excavations, except that the concrete shall be placed against forms where shown on the plans.  Immediately before placing concrete, all excavated surfaces against which the concrete is to be placed shall be free from standing water, mud, debris, and loose material.

4.  Edit to agree with SSP 19‑510.

Shoring, lagging, casings, liners, or other bracing shall be removed before or during placement of concrete to the extent specified under "Earthwork" of these special provisions.

5

The horizontal limit of payment for structural concrete, pier column shall be vertical planes at the neat lines of the pier columns as shown on the plans.  The bottom limit shall be the bottom of the foundation excavation in the completed work.  The upper limit shall be the top of the pier column concrete as shown on the plans.
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Falsework Release decal is to be shown on the plans for structures requiring falsework.

DECK CLOSURE POURS

Where a deck closure pour is shown on the plans, reinforcement protruding into the closure space and forms for the closure pour shall conform to the following:

A.
During the time of placement of concrete in the deck, other than for the closure pour itself, reinforcing steel which protrudes into the closure space shall be completely free from any connection to the reinforcing steel, concrete, or other attachments of the adjacent structure, including forms.  The reinforcing steel shall remain free of any connection for a period of not less than 24 hours following completion of the pour.

B.
Forms for the closure pour shall be supported from the superstructure on both sides of the closure space.
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Use for greased neoprene-metal sliding joints.

SLIDING JOINTS

Sliding joints consisting of a neoprene strip lubricated with grease and covered with sheet metal shall conform to the following requirements:

A.
Neoprene strip shall conform to the requirements for neoprene in Section 51‑1.14, "Waterstops," of the Standard Specifications.

B.
Grease shall conform to the requirements of Society of Automotive Engineers AS 8660.  A uniform film of grease shall be applied to the upper surface of the neoprene strip prior to placing the sheet metal.

C.
Sheet metal shall be commercial quality galvanized sheet steel.  The sheet metal shall be smooth and free of kinks, bends, or burrs.  Joints in the sheet metal shall be butt joints sealed with plastic duct sealing tape.

D.
Construction methods and procedures shall prevent grout or concrete seepage into the sliding joint assembly.

E.
The concrete surfaces on which the neoprene strips will be placed shall be floated to a level plane and finished with a steel trowel.
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Use for greased elastomeric bearing pad-metal sliding bearings, as described in Memo to Designers 7‑1.

SLIDING BEARINGS

Sliding bearings consisting of elastomeric bearing pads lubricated with grease and covered with sheet metal shall conform to the following requirements:

A.
Grease shall conform to the requirements of Society of Automotive Engineers AS 8660.  A uniform film of grease shall be applied to the upper surface of the pads prior to placing the sheet metal.

B.
Sheet metal shall be commercial quality galvanized sheet steel.  The sheet metal shall be smooth and free of kinks, bends, or burrs.

C.
Construction methods and procedures shall prevent grout or concrete seepage into the sliding bearing assembly.
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Fabric reinforced bearings are not permitted by AREMA.

1.  Use when elastomeric bearing pads are needed only for highway structures.

ELASTOMERIC BEARING PADS

Elastomeric bearing pads shall conform to the provisions in Section 51‑1.12H, "Elastomeric Bearing Pads," of the Standard Specifications.

2*.  Use when elastomeric bearing pads are needed for BOTH highway structures and railroad underpasses.

ELASTOMERIC BEARING PADS

Elastomeric bearing pads shall conform to the provisions in Section 51‑1.12H, "Elastomeric Bearing Pads," of the Standard Specifications, except that elastomeric bearing pads for the ___________________________________ railroad underpass shall conform to the details shown on the plans and to the requirements of Chapter 15, Part 10 and Part 11, of the AREMA Manual for Railway Engineering.

3*.  Use when elastomeric bearing pads are needed only for railroad underpasses.

ELASTOMERIC BEARING PADS

Elastomeric bearing pads for the _____________ ____________________________________ railroad underpass shall conform to the details shown on the plans and to the requirements of Chapter 15, Part 10 and Part 11, of the AREMA Manual for Railway Engineering.
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Use for special curing requirements.

Use for protective sealing of concrete surfaces.

1*.  Use where:

(1)  The runoff water from a water cure would present a hazard or nuisance to the public on traveled ways, public streets, sidewalks, or similar public facilities.  Consult with the Office of Structure Construction on final selection of location of piers or abutments.

(2)  Uniformity of concrete color and texture is wanted, and staining the concrete surface by runoff water from the water method is unacceptable.

(3)  Investigate high strength concrete requiring more than 675 pounds of cementitious material per cubic yard that may require supplemental water cure to guarantee strength.

(4)  Water is scarce as determined by the district (ref. SSP S5‑320).  Inform Structures Estimating so that working days may be adjusted if necessary.

CURING

The formed surfaces which will be exposed in the completed work, of the columns, caps, piers, bents, or abutments listed in the following table shall be cured by the forms‑in‑place method.  Other surfaces of said units shall be cured in conformance with the provisions in Section 90‑7.03, "Curing Structures," of the Standard Specifications.

	Bridge Name & Number
	Abutment Number
	Pier or Bent Number

	
	
	

	
	
	


2.  Use only when butyl rubber seals are shown on the plans.  Use for protective sealing of concrete surfaces.

Bridge decks which are to be sealed with butyl rubber membrane shall be cured by the water method only.
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Use when approach slabs are to be constructed on a subsequent contract and joint seal assemblies are to be installed later.  Include concrete header and steel plate details shown in Memo to Designers 5‑3 in project plans.

Add SSP 51‑490.

REINFORCED CONCRETE HEADERS AND STEEL PLATES AT SEAT TYPE ABUTMENTS

Reinforced concrete headers and steel plates to be constructed and installed at seat type abutments for future installation of joint seal assemblies shall conform to the details shown on the plans and these special provisions.

2

Concrete for concrete headers shall be minor concrete, except that the concrete shall contain not less than 505 pounds of cementitious material per cubic yard.

3

Steel plates and attachment hardware shall conform to the provisions in Section 75, "Miscellaneous Metal," of the Standard Specifications, except that galvanizing will not be required.
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For transverse connections refer to SSP 51‑480.

This SSP was previously SSP 51‑500.

PRECAST CONCRETE GIRDERS

Precast reinforced concrete girders shall conform to the provisions in Section 51, "Concrete Structures," of the Standard Specifications.
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Use if PC/PS concrete members are in the project.  Do not use for PC/PS concrete slabs.

1.  Use in Area III when stirrups of precast prestressed concrete units extend to bottom mat of deck reinforcement.  Refer to table 6-3 of the RTL Guide for area description.

PRECAST PRESTRESSED CONCRETE BRIDGE MEMBERS

Attention is directed to "Epoxy-coated Reinforcing Steel" of these special provisions.

2.  Use when "coarse broom finish" is shown on the plans.  Use last sentence when box girders are being used.  Delete title if para 1 is used.

PRECAST PRESTRESSED CONCRETE BRIDGE MEMBERS

Before curing operations, the top surface of each member shall be given a coarse texture by brooming with a stiff bristled broom or by other suitable devices that will result in uniform transverse scoring.  That portion of the top surface of box girders that is to be covered by expanded polystyrene shall be given a wood float finish.

3*.  Edit or delete to suit project.

When box girders or double T girders with a concrete deck are shown on the plans, surfaces noted to be given a coarse broom finish shall be cleaned of surface laitance and curing compound before placing deck concrete.  Exposure of clean aggregate will not be required.

4

The anticipated deflection and method of accommodation of deflection of precast prestressed concrete girders, prior to the time the deck concrete is placed, shall be shown on the working drawings in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  The deflection shall include the following:

A.
Anticipated upward deflection caused by the prestressing forces.

B.
Downward deflection caused by the dead load of the girder.

C.
Deflection caused by the creep and shrinkage of the concrete for the time interval between the stressing of the girders and the planned placement of the deck.

5

The deflection shall be substantiated by calculations that consider the ages of the girder concrete at the time of stressing and the Contractor's planned placement of the deck.  Deflection calculations shall be based on the concrete producer's estimate of the modulus of elasticity at the applicable concrete age.

6

Adjustments to accommodate girder deflections that occur prior to the time the deck concrete is placed may include revisions in bearing seat elevations, but the adjustments shall be limited by the following conditions:

A.
The minimum permanent vertical clearance under the structure as shown on the plans shall not be reduced.

B.
The profile grade and cross slope of the deck shall not be changed.

6C.  Use for I and double T girders.  Change "one inch" to match plans if necessary.

C.
A minimum of one inch of deck slab concrete between the top of the precast girders and the deck slab reinforcement shall be maintained.

6C.  Use for box girders.  Change "one inch" to match plans if necessary.

C.
A minimum of one inch of deck slab concrete between the top of the expanded polystyrene in the area between the girder webs and the deck slab reinforcement shall be maintained.

7

Girders with unanticipated girder deflection that do not comply with conditions A, B, and C will be rejected in conformance with the provisions in Section 6‑1.04, "Defective Materials," of the Standard Specifications.

8

Adjustments to accommodate girder deflections will not be considered a change in dimensions.  Full compensation for increases in the cost of construction, including increases in the quantity of deck or bearing seat concrete, resulting from adjustments to accommodate girder deflections shall be considered as included in the contract prices paid for the various items of work involved, and no additional compensation will be allowed therefor.

9

The Contractor shall submit a girder erection plan to the Engineer for approval in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  The girder erection plan shall include procedures, details, and sequences for unloading, lifting, erecting, and installing temporary bracing, and shall be signed by an engineer who is registered as a Civil Engineer in the State of California.  The Contractor shall allow 20 days for the review of the girder erection plan.

10*.  Use when I or T girders are to be erected over roadways, railroads, or other locations where there is public access.  Edit and describe bridge as needed.  Edit bracing requirements and add special clauses for girders that are unstable due to curvature, shape, support conditions, or other reasons.

Temporary lateral bracing shall be provided for girders located over ___________________________________________________________________________.  The bracing shall be installed at a minimum at each end of each girder segment and at midspan.  The bracing shall be in place prior to the release of the erection equipment from the girder and shall remain in place until 48 hours after the concrete diaphragms have been placed.  The bracing shall be designed to prevent overturning of the girders prior to completion of the work and to resist the following lateral pressures applied at the top of the girder in either direction:

	Structure Height, H

(feet above ground)
	Lateral Pressure

(psf)

	0 < H ( 30
	15

	30 < H ( 50
	20

	50 < H ( 100
	25

	H > 100
	30


11.  Use when keyways are shown on the plans.  Check with Design for the correct grout mix.  Railroad bridges may require epoxy mortar instead.

The Contractor shall place grout in the keyways after precast prestressed concrete bridge members are in final position.  The grout shall conform to the requirements in ASTM Designation:  C 1107.  The Contractor shall not place any equipment or other loads on spans that have been grouted for less than 72 hours.  The Contractor shall not posttension or tighten transverse posttensioning tendons until 24 hours have elapsed after grouting of the last keyway.  Abrasive blast methods shall be used to clean keyways to the extent that clean aggregate is exposed.  Keyways shall be flushed with water and allowed to dry to a surface dry condition immediately prior to placing grout.
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Use when the slip form method of constructing retaining walls (up to 12 ft in stem height) is recommended or allowed, in writing, by both OSD and OSC.

Insert in the special provisions as 51-485.

SLIP FORM METHOD FOR CONSTRUCTING RETAINING WALLS

At the Contractor's option, retaining wall stems may be constructed using a fixed form on the exterior face and a slip form on the back face of the wall.  Construction of retaining walls using the slip form method shall conform to these special provisions.  The retaining wall stem is the portion of the retaining wall from the top of footing to the top of wall.

2

If the Contractor elects to use the slip form method to construct retaining wall stems, the Contractor shall submit complete construction plans to the Office of Structure Design (OSD) in conformance with the provisions for working drawings in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  For initial review, 4 sets of plans shall be submitted.  After review, between 6 and 12 sets, as requested by the Engineer, shall be submitted to OSD for final approval and use during construction.
3

The plans shall be 11" x 17" or 22" x 34" in size, and shall include the following:

A.
Methods for placing, finishing, curing, and protecting the concrete.

B.
A description of the measures to be taken that will assure the quality of the completed retaining wall.

C.
Drawings and calculation sheets, signed by an engineer who is registered as a Civil Engineer in the State of California, showing any proposed revisions to dimensions or reinforcement shown on the plans.

D.
The designation and location of the walls where the slip form method is proposed for use.

E.
The State assigned contract number, full name of the structure as shown on the contract plans, District-County-Route-Post Mile, and the Contractor's (and involved Subcontractor's) names on each sheet.  Each sheet shall be numbered in the lower right hand corner and shall contain a blank space in the upper right hand corner for future contract sheet numbers.

4*.  Insert number of weeks.  Obtain number of weeks from OSD and OSC.  One week minimum.

Construction plans shall be submitted sufficiently in advance of the start of the affected work to allow time for review of the plans by the Engineer and correction by the Contractor without delaying the work.  Such time shall be proportional to the complexity of the work but in no case shall such time be less than ____ weeks after complete plans and all support data are submitted.

5

Should the Engineer fail to review the complete submittal within the time specified, and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the construction plans, an extension of time only, commensurate with the delay in completion of the work thus caused, will be granted in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

6

A preconstruction slip form method test panel for each retaining wall height and thickness shown on the plans, shall be constructed by the crew scheduled to perform the work shown on the plans, using equipment, materials, mixing proportions, ambient temperatures, and procedures proposed for the work.  The preconstruction slip form method test panel shall conform to the following:

A.
The test panel shall have the same thickness, height and number of lifts, and bar reinforcement of the same size, amount, and positioning as the retaining wall stem to be placed.  The test panel shall be square, with the length of the panel equal to the height.

B.
The test panel shall be finished by the methods to be used on the retaining wall stem.

C.
The test panel shall be cured under the same conditions as anticipated for the actual work.

7

The Contractor may request the Engineer to waive the requirement for constructing preconstruction slip form method test panels if a test panel report is furnished from a State highway retaining wall project with a similar application of approximately equal thickness and height, and similar amounts and placement of reinforcement.  The crew members scheduled to perform the work shown on the plans shall have constructed the test panel described in the test panel report.  The test panel report shall list the names of the crew members, equipment used, materials, mixing proportions, ambient temperatures, and procedures used to make the test panels.  The test panel report shall include photographs of the finished retaining wall.

8

At the Contractor's option, the back face of a retaining wall stem constructed by the slip form method may be vertical.  The thickness of the retaining wall stem with a vertical back face shall be the thickness at the base of the stem shown on the plans.  The back face reinforcement for a retaining wall stem with a vertical back face shall be vertical, with the same clearance from the finished back of wall stem surface as shown on the plans.

9

If the Contractor chooses to construct a retaining wall stem by the slip form method, as described in these special provisions, no changes shall be made to the horizontal or vertical alignment of the retaining wall footing or stem, or to the size, length, or spacing of the back face vertical reinforcement at the bottom of the wall stem.

10

Each slip formed section of retaining wall stem shall have fixed, full-height bulkheads on both ends.

11

Concrete shall be supplied to the slip form machine at a uniform rate.  The slip form shall be operated under sufficient restraint from forward motion and the concrete vibrated to produce a well compacted mass of concrete requiring no finishing other than that conforming to the provisions in Section 51‑1.18B, "Class 1 Surface Finish," of the Standard Specifications.

12

A joint between lifts of concrete due to a delay between loads, as determined by the Engineer, will be cause for rejection of that portion of the retaining wall back to the nearest vertical expansion joint.

13

Full compensation for additional formwork, reinforcement, concrete, finishing, excavation, and backfill made necessary by the use of the slip form construction method shall be considered as included in the contract prices paid for the various items of work involved in retaining wall construction and no additional compensation will be allowed therefor.
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USE WITH 2006 STANDARDS.

Use when special measurement and pay clauses are required.  Add other special pay clauses as required.

MEASUREMENT AND PAYMENT

Measurement and payment for concrete in structures shall conform to the provisions in Section 51‑1.22, "Measurement," and Section 51‑1.23, "Payment," of the Standard Specifications and these special provisions.

2.  Use with SSP 51‑300 for roughening surface to 1/4 inch amplitude.

Full compensation for roughening existing concrete surfaces to a full amplitude of approximately 1/4 inch, where shown on the plans, shall be considered as included in the contract price paid per cubic yard for structural concrete, bridge and no separate payment will be made therefor.

3.  Use with SSP 20‑150 or SSP 51‑300 & SSP 75‑500 for access opening covers in soffits of new box girder bridges.

Full compensation for furnishing and installing access opening covers in soffits of new cast‑in‑place box girder bridges shall be considered as included in the contract price paid per cubic yard for structural concrete, bridge and no separate payment will be made therefor.

4*.  Use with SSP 51‑300 for plastic pipe at abutment and retaining wall vertical drains.  Edit to suit job.

Full compensation for furnishing and installing plastic pipe located at vertical drains used behind    retaining walls    and    bridge abutments,    including horizontal or sloping drains down slopes and    across sidewalk areas, including excavation and backfill involved in placing the plastic pipe, shall be considered as included in the contract price paid per cubic yard for the various items of concrete work involved and no separate payment will be made therefor.

5.  Use when SSP 51‑360 is used.

Full compensation for furnishing and constructing permanent steel deck forms shall be considered as included in the contract price paid per cubic yard for structural concrete, bridge and no additional compensation will be allowed therefor.

6.  Use when SSP 51‑460 is used.

Concrete and bar reinforcing steel for the reinforced concrete headers will be measured and paid for by the cubic yard as structural concrete, bridge and by the pound as bar reinforcing steel (bridge), respectively.

7.  Use when SSP 51‑460 is used.

Full compensation for furnishing and installing steel plates and for forming blockouts for joint seal assemblies shall be considered as included in the contract price paid per cubic yard for structural concrete, bridge and no separate payment will be made therefor.

8

Full compensation for public notification and airborne monitoring for deck crack treatment shall be considered as included in the contract price paid per cubic yard for structural concrete, bridge, and no additional compensation will be allowed therefor.
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USE WITH 2006 STANDARDS.

10-1.__  CONCRETE LAGGING

Concrete lagging for soldier pile retaining walls shall conform to the provisions in Section 51, "Concrete Structures," of the Standard Specifications and these special provisions.

2.  Use if wall is in Climate Area III per MTD 8-2.  Add S8-C05.

Concrete used in precast lagging for soldier pile retaining walls shall contain at least 675 pounds of cementitious material per cubic yard.

3

If concrete lagging for soldier pile retaining wall is steam cured, supports for reinforcement shall be stainless steel containing at least 16 percent chromium.

4

Precast lagging members for soldier pile retaining wall are to be placed level.

5

Each lagging member shall be continuous over 2 piles and shall cantilever a minimum of 6 inches beyond pile centerlines.  Continuity over 3 piles will not be permitted.

6

The reinforced concrete leveling course for soldier pile retaining walls will be measured and paid for as concrete lagging.

7

Concrete lagging for soldier pile retaining walls will be measured and paid for by the square foot based on gross wall area measurements without deduction for spacing between lagging or openings for drainage piping.

8

The contract price paid per square foot for concrete lagging shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in furnishing and erecting precast concrete lagging for the soldier pile retaining wall, complete in place, including reinforcement, felt spacers, and expansion joint material, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Use for precast concrete box culverts, Std Drawings XS  17-020, 17-030, and 17-040.

1.  Use when a precast concrete box culvert is the only method of constructing the box culvert, and it is a separate item.  Delete para 2 except retain paras 2A thru 2Q.

10-1.__  PRECAST CONCRETE BOX CULVERTS

Precast concrete box culvert shall conform to the provisions in Section 51, "Concrete Structures," of the Standard Specifications and the following:

2.  Use when an alternative precast concrete box culvert is shown on the plans.  Place in special provisions to follow SSP 51-010 or SSP 51-300.  Delete para 1.

PRECAST CONCRETE BOX CULVERTS

If the Contractor elects to use the "Precast Concrete Box Culvert" alternative where permitted on the plans, the precast concrete box culvert shall conform to the details shown on the plans and the following:

Para 2A, edit type of bedding as necessary.

If excavated material cannot be used on job, include SSP 19-040 with earthwork special provisions.

A.
Earthwork, including sand bedding, shall conform to the provisions in Section 19, "Earthwork," of the Standard Specifications.

B.
Reinforcement may be welded wire fabric conforming to the requirements in ASTM Designation:  A 185/A 185M or A 497/A 497M.

C.
A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications shall be provided to the Engineer for each precast member shipment.  The certificate shall be signed by the manufacturer's quality control representative and shall state that all materials and workmanship comply in all respects with the specification requirements and all approved submittals.

D.
The dry cast method of construction will be permitted when designated on the working drawings.  When the dry cast method is used, the results shall be equal in all respects to those obtained by conformance with the provisions in Section 51, "Concrete Structures," of the Standard Specifications and adequate arrangements shall be made and carried out for curing, finishing, and protecting the concrete.  External vibrators shall be used and the forms shall be sufficiently rigid to resist displacement or damage.  The dry casting forms may be removed at any time after consolidating the concrete providing no slumping of the concrete occurs.

E.
Working drawings shall be submitted to the Engineer for approval in conformance with the provisions in Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications.  Working drawings shall show the construction method, precast unit dimensions, configuration of the reinforcement (including splice type and location), and height of earth cover.

Para 2F, use only when applicable.

F.
The Contractor shall select the allowable combination of concrete dimensions and reinforcement, where more than one allowable combination of concrete dimensions and reinforcement for precast concrete box culvert is shown on the plans.

G.
Concrete for precast units shall be sampled and tested by the precast manufacturer for compressive strength at least once every production shift and not less often than once daily.  Test result records shall be available to the Engineer at all times during regular work shifts.

H.
Each precast unit shall be clearly marked by indentation, waterproof paint, or other approved means.  Markings shall include the State contract number, date of manufacture, name or trademark of the manufacturer, and design earth cover.  Each precast unit shall be clearly marked by indentation on either the inner or outer surface during the process of manufacture so that the location of the top will be evident immediately after the forms are stripped.  In addition, the word "top" shall be lettered with waterproof paint on the inside and outside surfaces of the top of each precast unit.

I.
Manufacturing tolerances for precast concrete box culvert sections shall conform to the requirements in Section 11, "Permissible Variations," of AASHTO Specification:  M 259.

J.
The ends of the precast members shall be so formed that the sections can be laid together to make a continuous line of box sections with a smooth interior free of appreciable irregularities in the flow line.

K.
Handling devices or holes will be permitted in each member for the purpose of handling and laying.  Cored and handling holes shall be plugged and sealed so the members meet all the requirements in the specification.

L.
Splices in circumferential reinforcement shall be made by lapping.  Welded connections at splices for the outside apron of steel will be allowed only in the splice area shown on the plans.  The wall reinforcement on the inside of the box may be lapped and welded at any location or connected by welding at the corners to the slab reinforcement at the inside of the box.

M.
The exposure of spacers, standoffs, or the ends of longitudinals used to position the reinforcement shall not be a cause for rejection.  Spacers or standoffs shall not be welded to circumferential reinforcement.  Spacers or standoffs may be welded to longitudinal reinforcement.

N.
Laying of precast concrete box culvert shall conform to the provisions for laying reinforced concrete pipe in Section 65-1.07, "Laying Pipe," of the Standard Specifications and these special provisions.

O.
Joints shall conform to the provisions for cement mortar or resilient material joints in Section 65-1.06, "Joints," of the Standard Specifications.  An external sealing band conforming to the requirements in ASTM Designation:  C 877 may be used in lieu of the joint material in Section 65-1.06.

Paras 2P and 2Q, use when precast concrete box culvert is the only method of constructing the box culvert, and it is a separate item.  Payment for alternatives is covered in the Standard Specifications Sections 51-1.22 and 52-1.10.

Para 2P, provide specifications and payment for any earthwork in channel beyond ends of culvert.

P.
Precast concrete box culvert will be measured and paid for by the linear foot in the same manner as specified for reinforced concrete pipe in Sections 65-1.09, "Measurement," and 65-1.10, "Payment," of the Standard Specifications.

Q.
Full compensation for erecting precast concrete box culvert members shall be considered as included in the contract price paid per linear foot for precast concrete box culvert and no additional compensation will be allowed therefor.
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USE WITH AMENDED SECTION 39, "HOT MIX ASPHALT."

USE WITH 2006 STANDARDS.

To be used with SSP 50‑500 & Standard Drawing XS‑12‑48.

When concrete overlay is shown on the plans, set up separate contract item for the concrete in the overlay.  Do not make the item a final pay quantity.  Require that 3 [more or less] spans of slabs be in place adjacent to any span before concrete overlay is placed in that span.

10‑1.__  PRECAST PRESTRESSED CONCRETE SLABS

Precast prestressed concrete slabs shall conform to the provisions in Section 51, "Concrete Structures," of the Standard Specifications and these special provisions.

2

Forms for providing the circular voids in the slabs shall be watertight and shall be constructed of an approved material that will resist breakage or deformation during the placement of the concrete and will not materially increase the dead load of the span.  The forms shall be properly supported and tied and shall remain in correct position at all times during the placement of the concrete.

3.  Use with hot mix asphalt and portland cement concrete overlays.

Except where otherwise shown on the plans, the top surface of the slab shall be given a coarse texture by brooming with a stiff bristled broom or by other suitable devices which will result in uniform transverse scoring, in advance of curing operations.  The requirements of the seventh paragraph of Section 51‑1.17, "Finishing Bridge Decks," of the Standard Specifications shall not apply.

4.  Delete to suit project.

When slab spans with concrete deck are shown on the plans, the top surfaces shall be cleaned as specified for construction joints in Section 51‑1.13, "Bonding," of the Standard Specifications.

5.  Delete to suit project.

When slab spans with a hot mix asphalt overlay are shown on the plans, the removal of laitance and curing compound from the top surfaces will not be required.

6

After the concrete slabs are in final position, the anchor dowel holes shall be filled with mortar.

7

Keyways shall be filled with Class 1 concrete produced from aggregate with a one‑inch, maximum grading.  The penetration of the concrete shall be near the lower limit of the specified nominal penetration.  Keyways shall be mortar-tight before placing concrete.  The concrete shall be thoroughly consolidated.

8

No equipment or other loads will be allowed on spans until at least 72 hours after the last mortar has been placed in the anchor dowel holes or the last concrete has been placed in the keyways.

9.  Use only when transverse connections are shown on the plans.

Deck shear connector rods, shown as tie rods on the plans, shall conform to the following:

A.
Bolts, rods, nuts and plate or beveled washers shall be structural steel; lock washers shall be ANSI heavy duty spring washers; and all metal shall be hot-dip galvanized after fabrication in conformance with the provisions in Section 75‑1.05, "Galvanizing," of the Standard Specifications.

B.
Openings for transverse connections shall be accurately placed and shall conform to the details shown on the plans.

C.
Nuts shall be tightened to a snug fit after the deck units are positioned and prior to placing mortar in keyways.

D.
Nuts shall be tightened after the mortar in the keyways between the units has been in place at least 24 hours.  Threads at the ends of bolts or rods shall be burred to prevent loosening of the nut.

E.
Where the ends of transverse rods will be exposed, the nuts and ends of rods shall be recessed so that all metal will be at least one inch inside the surface of the member.  After the nuts have been tightened, the recess shall be filled with mortar.

10.  For Engineer's Estimate, select type or types, example:  FURNISH PRECAST PRESTRESSED CONCRETE SLAB (TYPE SI).

Precast prestressed concrete slabs will be measured by the square foot for furnish precast prestressed concrete slab of the various types shown on the plans and by the unit for erect precast prestressed concrete deck as shown on the plans.  The pay quantities for furnishing the slabs will be computed on the basis of the width and length of individual slabs as shown on the plans.  No measurement or payment will be made for any portion of the superstructure in excess of the width shown on the plans.

11

The contract price paid per square foot for furnish precast prestressed concrete slab of the type shown on the plans shall include full compensation for furnishing all labor, materials (including reinforcing and prestressing steel), tools, equipment, and incidentals, and for doing all the work involved in constructing and furnishing precast prestressed concrete slabs at the site of the work, complete and ready for erection, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

12

Full compensation for furnishing and placing mortar in holes and concrete in keyways shall be considered as included in the contract price paid per square foot for the type of precast prestressed concrete slab involved and no additional compensation will be allowed therefor.
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USE WITH 2006 STANDARDS.

Use for flat PTFE and stainless steel sliding bearings.

Use S8-W04 with this spec; add PTFE bearing to Welding QC specific description item list in S8-W04.

Use with SSP 59-790.

10‑1.__  PTFE BEARING

PTFE bearings, consisting of steel reinforced elastomeric bearing pads, polytetrafluoroethylene (PTFE) surfacing, and stainless steel and steel plates, shall conform to the details shown on the plans, the provisions in Section 51, "Concrete Structures," of the Standard Specifications, and these special provisions.

2

The Contractor shall submit working drawings for the PTFE bearings to the Offices of Structure Design, (OSD) for approval in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  For initial review, 6 sets of drawings shall be submitted for railroad bridges and 4 sets shall be submitted for other structures.  After review, between 6 and 12 sets, as requested by the Engineer, shall be submitted to OSD for final approval and for use during construction.

3

Working drawings shall be 11" x 17" and each drawing and calculation sheet shall include the name of the structure as shown on the contract plans, District-County-Route, bridge number, and contract number.

4.  Edit when there are no PTFE bearings on railroad bridges.

Working drawings shall be submitted sufficiently in advance of the start of the affected work to allow time for review by the Engineer and correction by the Contractor of the drawings without delaying the work.  The time shall be proportional to the complexity of the work but in no case shall the time be less than 55 days for railroad bridges or 45 days for other structures after complete drawings and all support data are submitted.  The location of match marks on plate edges shall be shown on the working drawings.

5.  Use when there are PTFE bearings on railroad bridges.

For railroad bridges, approval by the Engineer of the working drawings will be contingent upon the working drawings being satisfactory to the railroad company involved.

6

At the completion of each structure on the contract, one set of 11" x 17" prints on 20 pound (minimum) bond paper of the corrected original tracings of all working drawings for each structure shall be furnished to the Engineer.  Prints of drawings that are common to more than one structure shall be submitted for each structure.  An index prepared specifically for the drawings for each structure containing sheet numbers and titles shall be included on the first print in the set for each structure.  Prints for each structure shall be arranged in the order of drawing numbers shown in the index.

7

The edge of the corrected original tracing image shall be clearly visible and visually parallel with the edges of the page.  A clear, legible symbol shall be provided as near to the upper left side of each page as is feasible within the original print to show the amount of reduction and a horizontal and vertical scale shall be provided on each reduced print to facilitate enlargement to original scale.

8.  Use when there are PTFE bearing on railroad bridges.

For railroad bridges, in addition to the bond prints of the working drawings, the Contractor shall furnish to the Engineer one set of working drawings consisting of either ink tracings on cloth, ink tracings on polyester base drafting film, silver sensitized cloth duplicate tracings, or silver sensitized polyester based reproduction films with matte surface on both sides.

9

The manufacturer shall furnish Certificates of Compliance in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications for all material used in the PTFE bearings.

10

The shear modulus of the elastomer in the elastomeric bearing pads shall be 110±11 psi.

11

PTFE sheet shall be made from unfilled PTFE resin and shall conform to the following requirements:

	Test
	Test Method
	Requirements

	Tensile strength (Minimum)
	ASTM D 4894 or D 4895
	2800 psi

	Elongation (Minimum)
	ASTM D 4894 or D 4895
	200 %


12

The PTFE resin shall be virgin material (not reprocessed) meeting the requirements of ASTM Designation:  D 4894 or D 4895, with a minimum thickness of 1/4 inch.  Specific gravity shall be from 2.13 to 2.19.  Melting point shall be 623±2°F.

13

The PTFE sliding surface shall be provided with lubricant dimples with a maximum diameter of 0.32‑inch, a minimum depth of 0.08‑inch, and a maximum depth of one half of the PTFE sheet thickness.  The dimples shall be uniformly distributed within the area 1/4 inch from the edges of the PTFE sheet and occupy between 20 percent and 30 percent of the PTFE sheet area.

14

Stainless steel plates shall conform to the requirements of ASTM Designation:  A 240, Type 304, with a minimum thickness of 1/8 inch.

15

Steel plates, except stainless steel, shall conform to the requirements of ASTM Designation:  A 709/A 709M.

16

Stud connectors shall conform to the provisions in Section 55‑2, "Materials," of the Standard Specifications.

17

Welding of structural steel shall conform to the requirements of AWS D1.1. Welding of structural steel to stainless steel shall conform to the requirements of AWS D1.6.

18

The PTFE sheet shall be adhesive bonded in the recess of steel plate under controlled factory conditions.  The adhesive material shall be an epoxy resin conforming to the requirements of Federal Specification:  MMM‑A‑134.

19

Contact surfaces of PTFE sheet and steel plate to be bonded shall be uniformly roughened to a minimum roughness height value of 250 microinches.

20

The side of the PTFE sheet to be bonded shall be factory treated by the sodium naphthalene or sodium ammonia process, after the contact surface is roughened.

21

After completion of the bonding operation the PTFE surface shall be smooth and free from bubbles.  The PTFE sheet shall show no signs of delamination and shall be fully bonded within the recess.

22

The stainless steel plate shall be attached by perimeter welding using Type 309L electrodes.  After completion of the weld operation, the stainless steel plate shall be smooth and free from waves.

23

The flatness of the bearing elements shall be controlled such that upon completion of the bearing assembly, the PTFE/stainless steel sliding interface shall be in full bearing.

24*.  Designer to furnish value of first movement static coefficient of friction (usually about 0.06).  Different values may be needed if bearing stress varies.

The mating surface of the stainless steel plate with the PTFE surfacing shall have a minimum #8 mirror finish determined according to ANSI Standard B46.1.  The sliding element of the production bearings shall have a first movement static coefficient of friction not exceeding _______ when tested without the coating of silicone grease.

25

Steel reinforced elastomeric bearing pads shall be fully vulcanized to the steel plates under factory controlled conditions, and the bond shall have a peel-strength of at least 5.3 newtons per millimeter as determined by California Test 663.

26

Metal surfaces of bearings exposed to the atmosphere and in contact with the structure in the completed work, except stainless steel surfaces, shall be cleaned and painted in conformance with the provisions in "Clean and Paint PTFE Bearings" of these special provisions.

27

After installation, the top of the assembly shall be removed and a 1/16 inch thick coating of silicone grease shall be applied to the entire PTFE surface and the bearing reassembled without damage to the mating sliding surfaces.  Silicone grease shall conform to the requirements in Military Specification:  MIL‑S‑8660.

28

Damaged bearings and bearings with scratched mating surfaces shall be returned to the factory for replacement or resurfacing.

29

Prior to proof testing or painting, all individual components shall be permanently die-stamped on 2 of 4 sides with markings consisting of bearing number and contract number.  Each bearing shall have a unique bearing number and match marks on plate edges to insure correct assembly at the job site.

30

Full sized PTFE bearings shall be proof tested and evaluated for compression and coefficient of initial static friction in the presence of the Engineer.  The proof tests shall be performed on samples randomly selected by the Engineer from the production bearings to be used in the work.  Proof testing shall be performed by the Contractor at the manufacturer's plant or at an approved laboratory.  If proof tests cannot be performed at the specified load, the Contractor shall submit to the Engineer for review and approval a testing plan listing additional physical tests.  These tests shall be performed in the presence of the Engineer, and shall demonstrate that the requirements for proof testing at the specified load are satisfied.  The Contractor shall give the Engineer at least 7 days notice before beginning proof testing.  Proof testing of PTFE bearings shall conform to the following requirements:

A.
One bearing per lot of production PTFE bearings shall be proof tested.  A lot is defined as 25 PTFE bearings or fraction thereof of the same type, within a load category.

B.
A load category shall consist of bearings of differing vertical load capacity within a range defined as follows:

1.
Bearings with less than or equal to 500 kips maximum vertical load capacity.

2.
Bearings with greater than 500 kips but less than or equal to 2000 kips maximum vertical load capacity.

· Bearings with greater than 2000 kips maximum vertical load capacity.

C.
Bearings shall be proof tested for compression and coefficient of friction.

30D.  The maximum vertical load on bearing must be shown on the plans.

D.
Proof tests for compression:  The bearing shall be held for onehour at 1.5 times the maximum vertical load shown on the plans for the bearing.

30E.  The minimum dead load on bearing must be shown on the plans.

E.
Proof tests for coefficient of friction:  The tests shall be performed at the minimum dead load shown on the plans for the bearing with the test load applied for 12 hours continuously and the test load shall not be reduced or removed prior to friction measurement and the following:

1.
The tests shall be arranged to allow measurement of the static coefficient of friction on the first movement of the bearing.

2.
The first movement static and dynamic coefficients of friction shall be measured at a sliding speed not exceeding one inch per minute and shall not exceed the specified coefficient of initial static friction.

3.
The test bearings shall be subjected to a minimum of 100 movements of at least one inch of relative movement at a sliding speed not exceeding 12 inches per minute.  After cycling, the first movement static and dynamic coefficients of friction shall be measured again at a sliding speed not exceeding one inch per minute and shall not exceed the specified coefficient of initial static friction.

F.
The bearing surfaces shall be cleaned prior to testing.

G.
Proof testing of bearings shall be done after conditioning specimens for 12 hours at 75°±5°F.

H.
The proof tested bearings shall show no visible sign of:  (1) bond failure of bearing surfaces, (2) separation or lift-off of plates from each other or from PTFE surfaces, (3) excessive transfer of PTFE to the stainless steel surface, or (4) other defects.  When a proof tested bearing fails to comply with these specifications, all bearings in that lot shall be individually tested for acceptance.

I.
Proof test results shall be certified correct and signed by the testing laboratory personnel who conducted the test and interpreted the test results.  Proof test results shall include the bearing numbers of the bearings tested.

31

One sample of elastomeric bearing pad, 2.25±0.125" high and not less than 8" x 12" in plan, shall be cut by the manufacturer from one of the thickest production elastomeric bearing pads, as directed by the Engineer, and furnished to the Transportation Laboratory.  The Contractor shall allow 20 days for testing and obtaining satisfactory results after the sample elastomeric bearing pad has been received.

32

A test specimen taken from the sample furnished to the Transportation Laboratory will be tested in conformance with the requirements in California Test 663 for 10,000 cycles at the design load and 0.5 T (T = total thickness of elastomer) translation.  The testing speed shall not exceed 115 millimeters per minute.  Specimens tested shall show no indication of deterioration of elastomer or loss of bond between the elastomer and steel laminates.

33

PTFE bearing sole plates shall be temporarily supported during concrete placement.  Temporary supports shall prevent the rotation or displacement of the bearings during concrete placing operations.  Temporary supports shall not inhibit the functioning of the PTFE bearings after concrete is placed.  Temporary supports shall not restrict the movement at bridge joints due to temperature changes and shortening from prestress forces.  Materials for temporary supports within the limits for placing concrete shall conform to the requirements for form fasteners.

34

PTFE and stainless steel surfaces shall be protected from contamination and weather damage.

35

Quantities of PTFE bearings will be determined as units from actual count in the completed work.  A PTFE bearing with more than one disc shall be considered a single PTFE bearing.

36

The contract unit price paid for PTFE bearing shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the bearing, complete in place, including temporary supports, proof testing, and cleaning and painting of PTFE bearings, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

37

Full compensation for furnishing the sample of elastomeric bearing pad shall be considered as included in the contract unit price paid for PTFE bearing, and no separate payment will be made therefor.

38.  Increase reduction in payment to $10,000 for more than 300 miles and $10,000 ($20,000 total) for more than 3000 miles when quantity of bearings exceeds 2 lots.

If a portion or all of PTFE bearings are either fabricated or tested at a site more than 300 air line miles from both Sacramento and Los Angeles, additional shop inspection expenses will be sustained by the State.  Whereas it is and will be impractical and extremely difficult to ascertain and determine the actual increase in such expenses, it is agreed that payment to the Contractor for PTFE bearings will be reduced $5,000 for each fabrication or testing site located more than 300 air line miles from both Sacramento and Los Angeles and an additional $10,000 ($15,000 total) for each fabrication or testing site located more than 3000 air line miles from both Sacramento and Los Angeles.
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USE W/ 2006 STANDARDS.

Use for PTFE with spherical bearing surfaces.  All bearings are to be detailed on the plans and designated fixed or expansion.

Use S8-W04 with this spec; add PTFE spherical bearing to Welding QC specific description item list in S8-W04.

Use with Ref Spec 59PJSA.

Insert in the special provisions as 51‑526 for PTFE Spherical Bearings in concrete bridges.  (Add after SSP 55‑800 for PTFE Spherical Bearings in steel bridges.  For PTFE Spherical Bearings in concrete and steel bridges choose one of the above options and put reference in other.)

10‑1.__  PTFE SPHERICAL BEARING

PTFE spherical bearings, consisting of polytetrafluoro-ethylene (PTFE) and stainless steel bearing surfaces, structural steel plates, and anchors, shall conform to the details shown on the plans, the provisions in Section 51, "Concrete Structures," of the Standard Specifications, and these special provisions.

2.  Edit if only one type shown on plans.

PTFE spherical bearings shall be of 2 types:

A.
Fixed type with spherical bearing surfaces.

B.
Expansion type with spherical and sliding bearing surfaces.

3

The manufacturer of the PTFE spherical bearings shall show evidence that PTFE spherical bearings furnished by the same manufacturer and used in conditions similar to this application have had at least 3 years of satisfactory service at each of 2 projects.

4

A qualified representative of the manufacturer shall be present during installation of the first bearing and shall be available for advice during any remaining installations.

5.  Edit when no PTFE bearing on railroad bridge.

The Contractor shall submit working drawings of the PTFE spherical bearings to the Offices of Structure Design (OSD) for approval in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  For initial review, 6 sets of such drawings shall be submitted for railroad bridges and 4 sets shall be submitted for other structures.  After review, between 6 and 12 sets, as requested by the Engineer, shall be submitted to OSD for final approval and for use during construction.

6*.  Edit to suit.  Use "and details of temporary support" for PTFE bearings at locations other than hinges.  Plans must show temporary support details at hinges.

The working drawings for PTFE spherical bearings shall include a description of the method of mechanical interlocking of the PTFE fabric to the metallic substrate    and details of temporary support    for the PTFE bearing sole plate during concrete placement.

7

Working drawings shall be 11" x 17" and each drawing and calculation sheet shall include the name of the structure as shown on the contract plans, District-County-Route, bridge number, and contract number.

8.  Edit when no PTFE bearing on railroad bridge.

Working drawings shall be submitted sufficiently in advance of the start of the affected work to allow time for review by the Engineer and correction by the Contractor of the drawings without delaying the work.  The time shall be proportional to the complexity of the work but in no case shall the time be less than 56 days for railroad bridges or 42 days for other structures after complete drawings and all support data are submitted.

9.  Use when PTFE bearing on railroad bridge is on job.

For railroad bridges, approval of the working drawings by the Engineer will be contingent upon the working drawings being satisfactory to the railroad company involved.

10

At the completion of each structure on the contract, one set of 11" x 17" prints on 20 pound (minimum) bond paper of the corrected original tracings of all working drawings for each structure shall be furnished to the Engineer.  Reduced prints of drawings that are common to more than one structure shall be submitted for each structure.  An index prepared specifically for the drawings for each structure containing sheet numbers and titles shall be included on the first reduced print in the set for each structure.  Reduced prints for each structure shall be arranged in the order of drawing numbers shown in the index.

11

The edge of the corrected original tracing image shall be clearly visible and visually parallel with the edges of the page.  A clear, legible symbol shall be provided as near to the upper left side of each page as is feasible within the original print to show the amount of reduction and a horizontal and vertical scale shall be provided on each reduced print to facilitate enlargement to original scale.

12.  Use when PTFE bearing on railroad bridge is on job.

For railroad bridges, in addition to the reduced prints of the working drawings, the Contractor shall furnish to the Engineer one set of working drawings consisting of either ink tracings on cloth, ink tracings on polyester base drafting film, silver sensitized cloth duplicate tracings, or silver sensitized polyester based reproduction films with matte surface on both sides.

13

PTFE spherical bearings shall be installed on surfaces prepared in conformance with the provisions in Section 55‑3.19, "Bearings and Anchorages," of the Standard Specifications.

14

The manufacturer shall furnish Certificates of Compliance in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications for all material used in the PTFE spherical bearings.  The certification shall be supported by a copy of the results of all proof tests performed on the bearings.

15

PTFE surfaces of PTFE spherical bearings shall be unfilled PTFE fabric made from virgin PTFE oriented multifilament and other fibers.  The resin in the filaments shall be virgin PTFE material (not reprocessed) in conformance with the requirements of ASTM Designation:  D 4441.

16

At the highest point of substrate and after compression, the PTFE fabric shall have a minimum thickness of 1/16 inch and a maximum thickness of 1/8 inch.

17

Flat stainless steel surfaces shall be a weld overlay on structural steel plate or solid or sheet stainless steel conforming to the requirements of ASTM Designation:  A 240, Type 304, with a minimum thickness of 1/8 inch.

18

Curved stainless steel surfaces shall be solid stainless steel conforming to the requirements of ASTM Designation:  A 240, Type 304.

19

Curved stainless steel surfaces with dimensions shown on the plans exceeding 4 inches in thickness shall be either a weld overlay on structural steel plate or solid stainless steel conforming to the requirements of ASTM Designation:  A 240, Type 304.  Stainless steel sheet will not be allowed.

20

When a weld overlay is used for stainless steel surfacing, the overlay shall be placed by submerged arc welding using Type 309L electrodes.  The finished overlay shall have a 3/32 inch minimum thickness after welding, grinding, and polishing.

21

When stainless steel sheets are used for stainless steel surfacing, the sheets shall be attached by perimeter arc welding using Type 309L electrodes.  After completion of the weld operation, the stainless steel surface shall be smooth and free from waves.

22

Steel plates, except stainless steel, shall conform to the requirements of ASTM Designation:  A 709/A 709M.

23

Stud connectors shall conform to the provisions in Section 55‑2, "Materials," of the Standard Specifications.

24

Welding of structural steel shall conform to the requirements of AWS D1.1. Welding of structural steel to stainless steel shall conform to the requirements of AWS D1.6.

25

Convex plate radius dimension tolerances shall be 0.000 to -0.010 inches.  Concave plate radius dimensions shall be +0.010 to 0.000 inches.

26

The bearing manufacturer shall have full size convex and concave metal templates for the 2 spherical surfaces of each bearing radius.  The templates shall be available to the inspector during all bearing inspections.

27

The PTFE fabric on spherical or sliding bearing surfaces shall be epoxy bonded and mechanically interlocked to the steel substrate.  All bonding shall be done under controlled factory conditions.  The mechanical interlock on the spherical concave surface must be integrally machined into the steel substrate.  Welded retention grids will not be allowed on the concave surface.  Any edges other than the selvage shall be oversown or recessed so that no cut fabric edges are exposed.

28

After completion of the bonding operation the PTFE surface shall be smooth and free from bubbles.

29

The surface of the bearing elements shall be controlled such that upon completion of the bearing assembly the PTFE to stainless steel interface shall be in full bearing.

30

The mating surface of the flat stainless steel with the PTFE surfacing shall have a minimum #8 mirror finish as determined in conformance with the requirements in ANSI Standard B46.1.  The mating surface of the curved stainless steel with the PTFE surfacing shall have a finish of less than 16 microinches root-mean-square (rms), as determined in conformance with the requirements in ANSI Standard B46.1.

31

Metal surfaces of bearings exposed to the atmosphere and in contact with the structure of the completed work, except stainless steel surfaces, shall be cleaned and painted in conformance with the provisions in "Clean and Paint PTFE Bearings" of these special provisions.

32

PTFE spherical bearing assemblies shall be assembled at the factory.  Each assembly shall have a minimum of 4 temporary steel straps that are bolted to threaded holes in the masonry and sole plates so that the entire assembly is shipped as a unit and remains intact when uncrated and installed.  Welding of the steel straps will not be allowed.  Straps must be adequate for vertical lifting purposes.  Bearing dismantling will only be allowed under the direction and in the presence of the Engineer.

33

During fabrication, the maximum temperature of bonded PTFE surfaces shall be 300°F.

34

Damaged bearings and bearings with scratched mating surfaces shall be returned to the factory for replacement or resurfacing.

35

PTFE spherical bearing sole plates shall be temporarily supported during concrete placement.  Temporary supports shall prevent the rotation or displacement of the bearing during concrete placing operations.  Temporary supports shall not inhibit the functioning of the PTFE spherical bearing after concrete is placed.  Temporary supports shall not restrict the movement at bridge joints due to temperature changes and shortening from prestress forces.  Materials for temporary supports within the limits for placing concrete shall conform to the requirements for form fasteners.

36*.  Designer to furnish value of first movement static coefficient of friction (usually about 0.06).  Different values may be needed if bearing stress varies.

PTFE spherical bearings shall have a first movement static coefficient of friction not exceeding ______.

37

Prior to proof testing, all bearings shall be permanently die-stamped on 2 of 4 sides with markings consisting of bearing number and contract number.  Each bearing shall have a unique bearing number and match marks on plate edges to insure correct assembly at the job site.

38

Full sized PTFE spherical bearings shall be proof tested and evaluated for compression and coefficient of friction in the presence of the Engineer.  The proof tests shall be performed on samples randomly selected by the Engineer from the production bearings to be used in the work.  Proof testing shall be performed by the Contractor at the manufacturer's plant or at an approved laboratory.  If proof tests cannot be performed at the specified load, the Contractor shall submit to the Engineer for review and approval a testing plan listing additional physical tests.  These tests shall be performed in the presence of the Engineer and shall demonstrate that the requirements for proof testing at the specified load are satisfied.  The Contractor shall give the Engineer at least 7 days notice before beginning proof testing.  Proof testing of PTFE spherical bearings shall conform to the following requirements:

A.
One bearing per lot of production bearings shall be proof tested.  A lot is defined as 25 bearings or fraction thereof of the same type, within a load category.  Bearings in 2 load categories with vertical load capacities within 180 kips of each other will be considered in one load category for testing.

Paras 38B1 and 38B2, edit if only one type is shown on plans.

B.
The bearing types and proof tests required for each type shall be as follows:

1.
Fixed type bearings shall be proof tested for compression.

2.
Expansion type bearings shall be proof tested for compression and coefficient of friction.

C.
A load category shall consist of bearings of differing vertical load capacity within a range defined as follows:

1.
Bearings with less than or equal to 500 kips maximum vertical load capacity.

2.
Bearings with greater than 500 kips but less than or equal to 2000 kips maximum vertical load capacity.

3.
Bearings with more than 2000 kips maximum vertical load capacity.

38D.  The maximum vertical load and design rotation of bearing must be shown on the plans.

D.
Proof tests for compression:  The bearing shall be held at the design rotation or 0.02 radians, whichever is greater, for one hour at 1.5 times the maximum vertical load shown on the plans for the bearing.  The device shall be in a rotated position during the test.  The rotation may be imposed on the bearing by inserting a beveled plate between the bearing and the restraining surface prior to loading.

38E.  Use only if Para 38B2 is used.

E.
Proof tests for coefficient of friction:  The tests shall be performed at the minimum vertical load shown on the plans for the bearing with the test load applied for 12 hours prior to friction measurement and the following:

1.
The tests shall be arranged to allow measurement of the static coefficient of friction on the first movement of the bearing.

2.
The first movement static and dynamic coefficients of friction shall be measured at a sliding speed not exceeding one inch per minute and shall not exceed the specified coefficient of initial static friction.

3.
The test bearings shall be subjected to a minimum of 100 movements of at least one inch of relative movement at a sliding speed not exceeding 12 inches per minute.  After cycling, the first movement static and dynamic coefficients of friction shall be measured again at a sliding speed not exceeding one inch per minute and shall not exceed the specified coefficient of initial static friction.

F.
The bearing surfaces shall be cleaned prior to proof testing.

G.
Proof testing of bearings shall be done after conditioning specimens for 12 hours at 70°±15°F.

H.
The proof tested bearings shall show no visible sign of:  (1) bond failure of bearing surfaces, (2) separation or lift-off of plates from each other or from PTFE surfaces, or (3) other defects.  When a proof tested bearing fails to comply with these specifications, all bearings in that lot shall be individually tested for acceptance.

I.
Proof test results shall be certified correct and signed by the testing laboratory personnel who conducted the test and interpreted the test results.  Proof test results shall include the bearing numbers of the bearings tested.

39

Quantities of PTFE spherical bearings will be determined as units from actual count in the completed work.  A PTFE spherical bearing with more than one PTFE surface shall be considered a single PTFE spherical bearing.

40

The contract unit price paid for PTFE spherical bearing shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the bearing, complete in place, including masonry and sole plates, anchor bolts and sleeves, mortaring of bolts, temporary supports, proof testing, and cleaning and painting of PTFE spherical bearings, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

41.  Increase reduction in payment to $10,000 for more than 300 miles and $10,000 ($20,000 total) for more than 3000 miles when quantity of bearings exceeds 2 lots.

If a portion or all of PTFE spherical bearings are either fabricated or tested at a site more than 300 air line miles from both Sacramento and Los Angeles, additional shop inspection expenses will be sustained by the State.  Whereas it is and will be impractical and extremely difficult to ascertain and determine the actual increase in such expenses, it is agreed that payment to the Contractor for PTFE spherical bearings will be reduced $5,000 for each fabrication or testing site located more than 300 air line miles from both Sacramento and Los Angeles and an additional $10,000 ($15,000 total) for each fabrication or testing site located more than 3000 air line miles from both Sacramento and Los Angeles.
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10‑1.__  CLOSURE WALLS

Concrete closure walls used to curtain off open areas at bridges shall conform to the details shown on the plans and the provisions in Section 51, "Concrete Structures," of the Standard Specifications and these special provisions.

2

The closure walls shall be constructed in conformance with either Alternative 1, 2 or 3 as shown on the plans, at the option of the Contractor.

3

For prestressed concrete closure wall panels, the provisions in Section 5‑1.02, "Drawings," of the Standard Specifications shall not apply.  The Contractor shall submit 2 sets of working drawings for the prestressed concrete panels to the Engineer for use in administering the contract.  The drawings shall show the panel dimensions, materials, prestressing methods, tendon arrangement and working stresses, including any addition or rearrangement of reinforcing steel from that shown on the plans.  Prestressing steel shall be placed not more than 6 inches from the edges of the panel and spaced at not more than 18 inches on center between the edge tendons.

4

Anchorage details consisting of bars and bolts shall conform to the provisions in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.  The bolt holes shall conform to the provisions in Section 55‑3.14A, "Bolt Holes," of the Standard Specifications, except that the holes shall not be punched to full size and the finished hole sizes shall be as shown on the plans.

5

Precast panels shall have an exposed surface matching the adjacent cast-in-place concrete.

6

The quantity of concrete closure wall will be measured by the square foot on the outside surface of the completed panels.

7

The contract price paid per square foot for concrete closure wall shall include full compensation for furnishing all labor, materials (including reinforcement, prestressing steel, and anchorages), tools, equipment, and incidentals, and for doing all the work involved in constructing the closure wall, complete in place, including erecting precast panels, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for reinforced concrete crib walls.

Use with Standard Plans C7A through C7G.

10‑1.__  REINFORCED CONCRETE CRIB WALL

Reinforced concrete crib walls shall be constructed as shown on the plans and in conformance with the provisions in Section 51, "Concrete Structures," of the Standard Specifications and these special provisions.

2

Crib walls shall consist of a series of rectangular cells composed of interlocking, precast, reinforced concrete headers, stretchers, and blocks.

3

Reinforcing steel shall conform to the requirements in ASTM Designation:  A 706/A 706M, and reinforcing wire shall conform to the requirements in ASTM Designation:  A 496/A 496M.

4.  Use in freeze‑thaw areas.

When crib members are fabricated of concrete with a penetration of more than one inch, the concrete shall contain not less than 675 pounds of cementitious material per cubic yard and shall be air entrained in conformance with the provisions in Section 90‑4, "Admixtures," of the Standard Specifications.  The air content after mixing and prior to placing shall be 6.0 ± 1.5 percent.

5

Hoops or stirrups may be reinforcing wire or deformed steel welded wire fabric of the size equivalent to the reinforcing steel shown on the plans.  Deformed steel welded wire fabric shall conform to the requirements in ASTM Designation:  A 497/A 497M.

6

Pads shown on the plans to be placed between bearing surfaces shall either be neoprene conforming to the provisions for strip waterstops as provided in Section 51‑1.145, "Strip Waterstops," of the Standard Specifications or shall be commercial quality No. 30 asphalt felt.  The protective board will not be required for neoprene pads.

7

External vibration resulting in adequate consolidation may be used, at the option of the Contractor.

8

Concrete test cylinders shall conform to the provisions in Section 90‑9, "Compressive Strength," of the Standard Specifications, except that when the penetration of fresh concrete is less than one inch, the concrete in the test mold shall be consolidated by vibrating the mold equivalent to the consolidating effort being used to consolidate the concrete in the members.

9*.  Use when crib members are placed in areas not in a corrosive or marine environment.  List the locations if necessary.

Crib members _______________________ shall be cured in conformance with the provisions in Section 90‑7.04, "Curing Precast Concrete Members," of the Standard Specifications.

10*.  Use when crib members are placed in areas of a corrosive or marine environment.  List the locations if necessary.

Crib members _________________________ shall be cured in conformance with the provisions for piles in a corrosive environment in Section 90‑7.05, "Curing Precast Prestressed Concrete Piles," of the Standard Specifications.

11

The provisions in Section 51‑1.18, "Surface Finishes," of the Standard Specifications shall not apply to concrete crib members.

12

When removed from the forms, the members shall present a true surface of even texture free from honeycombs and voids larger than one inch in diameter and 5/16 inch in depth.

13

All pockets larger than the voids described above shall be cleaned and filled with mortar as directed by the Engineer.  Mortar shall conform to the provisions in Section 51‑1.135, "Mortar," of the Standard Specifications.

14

If rock pockets are of the extent or character as to affect the strength of the member materially or to endanger the life of the steel reinforcement, as determined by the Engineer, the member shall be replaced by the Contractor at the Contractor's expense.

15

The members shall be handled in such a manner as to prevent breakage.  Members damaged during handling and placing shall be removed and replaced with new members by the Contractor at the Contractor's expense.

16

Crib walls shall be placed to the lines and grades established by the Engineer.  The foundation for crib walls shall be excavated as shown on the plans and in conformance with the provisions in Section 19, "Earthwork," of the Standard Specifications.  The foundation shall be approved by the Engineer before any crib members are placed.

17

Structure backfill for crib walls shall conform to the provisions in Section 19‑3.06, "Structure Backfill," of the Standard Specifications.

18

Reinforced concrete crib walls will be measured by the square foot for the type or types shown in the Engineer's Estimate.  The square foot area will be measured on the batter at the outer face for the height from the bottom of the bottom stretcher to the top of the top stretcher and for a length measured from end to end of each section of wall.

19

The contract price paid per square foot for reinforced concrete crib wall shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing crib walls, except excavation and backfill, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

20

Excavation and backfill for the crib walls will be measured and paid for by the cubic yard as structure excavation (crib wall) and structure backfill (crib wall), respectively.
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Use with SSP 19‑520.

10‑1.__  TYPE 6 RETAINING WALL

Type 6 retaining wall, consisting of a reinforced concrete footing and either a reinforced concrete stem or a reinforced concrete masonry unit stem, shall conform to the provisions in Section 51, "Concrete Structures," and Section 52, "Reinforcement," of the Standard Specifications and these special provisions.

2

Wall stems may be constructed of reinforced concrete or reinforced concrete masonry units.

3

Hollow load-bearing concrete masonry units shall conform to the requirements in ASTM Designation:  C 90, Type II and shall be of uniform color and size.

4

Cementitious material for grout and mortar shall conform to Section 90‑2.01, "Cementitious Materials," of the Standard Specifications.

5

Hydrated lime shall conform to the requirements in ASTM Designation:  C 207, Type S.

6

Mortar sand shall be commercial quality.

7

Caulking, for sealing expansion joints, shall be a nonsag polysulfide or polyurethane material conforming to the requirements in ASTM Designation:  C 920.

8

Mortar for laying masonry units shall consist, by volume, of one part cementitious material, 0 to 0.5 parts hydrated lime, and 2.25 to 3 parts mortar sand.  Sufficient water shall be added to make a workable mortar.  Each batch of mortar shall be accurately measured and thoroughly mixed.  Mortar shall be freshly mixed as required.  Mortar shall not be retempered more than one hour after mixing.

9

Aggregate for grout used to fill masonry units shall consist of fine aggregate and coarse aggregate conforming to the provisions in Section 90‑2.02, "Aggregates," of the Standard Specifications.  At least 20 percent of the aggregate by weight shall be coarse aggregate.  The Contractor shall determine the grading except that between 90 percent and 100 percent of the combined grading shall pass the 1/2‑inch sieve.

10

At the option of the Contractor, grout for filling masonry units may be proportioned either by volume or weight.  Grout shall contain only enough water to cause it to flow and fill the voids without segregation.  The maximum amount of free water shall not exceed 0.7 times the weight of the cementitious material.

11

Grout proportioned by volume shall consist of at least one part cementitious material and 4.5 parts aggregate.  Aggregate volumes shall be based on a loose, air-dry condition.

12

Grout proportioned by weight shall contain at least 590 pounds of cementitious material per cubic yard.

13

Concrete masonry unit construction shall be true and plumb.  Recesses in the units for horizontal reinforcement shall be provided.

14

Cleanout openings shall be provided at the bottoms of all cells where the height of wall is in excess of 4 feet.  The cleanouts shall be sealed before filling with grout, after inspection.

15

Mortar joints shall be approximately 3/8 inch wide.  Units shall be laid with full mortar coverage of the face in both the vertical and horizontal joints, except where weep holes are specified.  Vertical joints shall be shoved tight.  Exposed joints shall be concave, tooled smooth.

16

All cells in the hollow unit masonry shall be filled solidly with grout.  All grout shall be consolidated at the time of pouring by puddling or vibrating.  The top lift of grout shall be placed approximately one inch below the top of the units, to provide for a mortar cap.  The mortar cap shall conform to the provisions for mortar.

17

Splashing, staining, or spotting on the exposed face of the wall stem shall be removed.

Paras 18, 19, and 20, edit when masonry units only are required.

18

Pay quantities of the reinforced concrete stem or the reinforced concrete masonry unit stem for Type 6 retaining walls will be determined by the square foot of completed wall stem, including the cap, measured along the horizontal length and the vertical height from the top of footing to the top of the wall.

19

The contract price paid per square foot for retaining wall stem (Type 6) shall include full compensation for furnishing all labor, materials, (except reinforcement), tools, equipment, and incidentals, and for doing all the work involved in constructing the reinforced concrete or reinforced concrete masonry unit retaining wall stem, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

20

Measurement and payment of concrete for the footing and reinforcement for the footing and wall stem shall conform to the provisions in Section 51, "Concrete Structures," and Section 52, "Reinforcement," of the Standard Specifications, respectively.

21

The pay quantity of reinforcement has been determined on the basis of the use of the reinforced concrete stem, and no increase or decrease in the quantity of reinforcement to be paid for will be made if the Contractor elects to construct the reinforced concrete masonry unit stem.
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Use with structure approach slabs Type N(45D), N(30D), N(30S) or EQ(10).

Add SSP S8-C06.

Add SSP 51‑390 for Type N(45D) only.

Drainage system for Type EQ is not included in approach slab plans.  It should be included elsewhere in the plans.

Paras 1 and 2, use only with Type EQ.  If Type EQ has a drainage system, use drainage paras as appropriate.

10-1.__  STRUCTURE APPROACH SLABS (TYPE EQ)

GENERAL

Summary

This work includes constructing reinforced concrete approach slabs.

2

Reinforced concrete approach slabs must comply with Section 51, "Concrete Structures," of the Standard Specifications.

Paras 3 thru 7, use for Type N and Type EQ.

3*.  For projects with only Type N slabs, delete "and (Type EQ)."  Add "and sleeper slabs" after "approach slabs" for Type N(45D) only.

10-1.__  STRUCTURE APPROACH SLABS (TYPE N) AND (TYPE EQ)

GENERAL

Summary

This work includes constructing reinforced concrete approach slabs, structure approach drainage systems, and treated permeable base.

4.  Add "and sleeper slabs" after "approach slabs" for Type N(45D) only.

Reinforced concrete approach slabs must comply with Section 51, "Concrete Structures," of the Standard Specifications.

5

Submittals

Furnish a Certificate of Compliance under Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications for the geocomposite drain certifying that the drain complies with these special provisions.  The Certificate of Compliance must be accompanied by a flow capability graph for the geocomposite drain showing flow rates and the externally applied pressures and hydraulic gradients.  The flow capability graph must be stamped with the verification of an independent testing laboratory.

6

Notify the Engineer of the type of treated permeable base to be furnished at least 30 days before the start of placement.  Once you have notified the Engineer of the selection, the type to be furnished must not be changed without a prior written request to do so and approval thereof by the Engineer.

7.  Use for Type N(45D) and Type N(30D).

Notify the Engineer of the source of woven tape fabric at least 45 days before use.

MATERIALS

8.  Add "and sleeper slabs" after "approach slabs" for Type N(45D) only.

Concrete

Concrete for structure approach slabs must contain not less than 675 pounds of cementitious material per cubic yard and must either:

1.
Cure for not less than 5 days before opening to public traffic, or

2.
Comply with "Rapid Strength Concrete for Structures" of these special provisions.

9.  Use in Climate Area III.

Concrete must comply with "Freezing Condition Requirements" of these special provisions.

Paras 10 thru 15, use with Type N and Type EQ.

10

Drainage Pads

Concrete for use in drainage pads must be minor concrete, except the concrete must contain not less than 505 pounds of cementitious material per cubic yard.

11

Geocomposite Drain

Geocomposite drain must consist of a manufactured core not less than 0.25 inch thick nor more than 2 inches thick with one or both sides covered with a layer of filter fabric that will provide a drainage void.  The drain must produce a flow rate through the drainage void of at least 2 gallons per minute per foot of width at a hydraulic gradient of 1.0 and a minimum externally applied pressure of 3,500 psf.

12

The manufactured core must be one of the following:

1.
Preformed grid of embossed plastic

2.
Mat of random shapes of plastic fibers

3.
Drainage net consisting of a uniform pattern of polymeric strands forming 2 sets of continuous flow channels

4.
System of plastic pillars and interconnections forming a semirigid mat

13

The core material and filter fabric must be capable of maintaining the drainage void for the entire height of geocomposite drain.  Filter fabric must be integrally bonded to the side of the core material with the drainage void.

14

Filter Fabric

Filter fabric must comply with the specifications for Class A filter fabric in Section 88-1.02, "Filtration," of the Standard Specifications.

15

Treated Permeable Base

Treated permeable base under structure approach slabs must be an asphalt treated permeable base or a cement treated permeable base as specified in Section 29, "Treated Permeable Bases," of the Standard Specifications.

16.  Use for diaphragm type abutments.  Retain heading.

Miscellaneous Materials

Steel components of abutment ties, including plates, nuts, washers, and rods, must comply with Section 75-1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

17.  Use in Climate Areas I and II for Type N(45D).

Galvanize bar reinforcement that has an unbonded portion under ASTM A 767/A 767M, Class 1, except that chromating is not required.  Repair galvanized surfaces that are abraded or damaged under ASTM Designation A 780.

18.  Use in Climate Areas III.

Epoxy coat bar reinforcement under Section 52-1.02B, "Epoxy-coated Reinforcement" of the Standard Specifications.

19

Steel angles, plates, and bars at the concrete barrier joints must comply with Section 75-1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

20

Hardboard and expanded polystyrene must comply with Section 51-1.12D, "Sheet Packing, Preformed Pads, and Board Fillers," of the Standard Specifications.

Paras 21 and 22, use with diaphragm type abutments.

21

Building paper must be commercial quality 30-pound asphalt felt.

22

PVC conduit used to encase the abutment tie rod must be commercial quality.

CONSTRUCTION

Paras 23 thru 35, use with Type N and Type EQ.

23

Geocomposite Drain

Install the geocomposite drain with the drainage void and the filter fabric facing the embankment.  The fabric facing the embankment side must overlap a minimum of 3 inches at all joints and wrap around the exterior edges a minimum of 3 inches beyond the exterior edge.  If additional fabric is needed to provide overlap at joints and wraparound at edges, the added fabric must overlap at least 6 inches and be attached to the fabric on the geocomposite drain.

24

Place core material manufactured from impermeable plastic sheeting having non-connecting corrugations with the corrugations approximately perpendicular to the drainage collection system.

25

If the fabric on the geocomposite drain is torn or punctured, replace the damaged section completely or repair it by placing a piece of fabric that is large enough to cover the damaged area and provide a 6‑inch overlap.

26

If asphalt treated permeable base is placed around the slotted plastic pipe at the bottom of the geocomposite drain, it must be placed at a temperature of not less than 180 °F nor more than 230 °F.

27

Filter Fabric

Place filter fabric immediately after grading and compacting the subgrade to receive the filter fabric.

28

Align, handle, and place filter fabric in a wrinkle‑free manner under the manufacturer's recommendations.

29

Adjacent borders of the filter fabric must be overlapped from 12 inches to 18 inches or stitched.  The preceding roll must overlap the following roll in the direction the material is being spread or must be stitched.  When the fabric is joined by stitching, it must be stitched with yarn of a contrasting color.  The size and composition of the yarn must be as recommended by the fabric manufacturer.  The number of stitches per 1 inch of seam must be 5 to 7.

30

Equipment or vehicles must not be operated or driven directly on the filter fabric.

Paras 31 and 32, use with Type N(45D) and Type N(30D).

31

Woven Tape Fabric

Woven tape fabric to be placed between the treated permeable base and the approach slab must be a fabric made of woven strips or tapes and shall conform to the following:

	Property
	ASTM Designation
	Requirement

	Weight, ounces per square yard, min.
	D 3776
	3

	Grab Tensile Strength, pounds, min.
	D 4632
	50

	Elongation, percent, max.
	D 4632
	35

	Toughness, pounds, min.

(Percent elongation times grab tensile strength)
	----
	1,200


32

Woven tape fabric must be treated to provide a minimum of 70 percent breaking strength retention after 500 hours exposure when tested under ASTM D 4355.

33

Treated Permeable Base

Construct treated permeable base under Section 29, "Treated Permeable Bases," of the Standard Specifications and these special provisions.

34

Place asphalt treated permeable base at a temperature of not less than 200 °F nor more than 250 °F.  Do not use material stored in excess of 2 hours in the work.

35

Asphalt treated permeable base may be spread in 1 layer.  Compact with a vibrating shoe type compactor or a roller weighing at least 1.5 tons but not more than 5 tons.  Begin compacting base as soon as the mixture has cooled sufficiently to support the weight of the equipment without undue displacement.

36

Cement treated permeable base may be spread in 1 layer.  Compact base with a vibrating shoe type compactor or with a steel‑drum roller weighing at least 1.5 tons but not more than 5 tons.  Compaction must begin within one‑half hour of spreading and must consist of 2 complete coverages of the cement treated permeable base.

Paras 37 thru 38, add "and sleeper slabs" after "approach slabs" for Type N(45D) only.

37

Finishing Approach Slabs

Finish and treat the top surface of approach slabs under Section 51‑1.17, "Finishing Bridge Decks," of the Standard Specifications.  Edges of slabs must be edger finished.

38

Cure approach slabs with pigmented curing compound (1) under the specifications for curing structures in Section 90‑7.01B, "Curing Compound Method," of the Standard Specifications.

39

Sealing Joints

Type AL joint seals must comply with Section 51-1.12F, "Sealed Joints," of the Standard Specifications.  The sealant may be mixed by hand-held power-driven agitators and placed by hand methods.

40.  Use with detail Type E-2 of Section C-C of the Structure Approach Type N Sheet.

The pourable seal between the steel angle and concrete barrier must comply with the requirements for Type A and AL seals in Section 51-1.12F(3), "Materials and Installation," of the Standard Specifications.

41

The sealant may be mixed by hand-held power-driven agitators and placed by hand methods.  Immediately before placing the seal, thoroughly clean the joint, including abrasive blast cleaning of the concrete surfaces, so that all foreign material and concrete spillage are removed from all joint surfaces.  Joint surfaces must be dry at the time the seal is placed.

MEASUREMENT AND PAYMENT

42*.  Edit for type of approach slab shown on the plans.

Structural concrete, approach slab (Type N)    and structural concrete, approach slab (Type EQ)    will be measured and paid for in conformance with the provisions in Section 51‑1.22, "Measurement," and Section 51‑1.23, "Payment," of the Standard Specifications and these special provisions.

43*.  Use when only Type N, or both Type N and Type EQ are in the project.  Use only the items required by the plans and not paid for separately.

Full compensation for    the structure approach drainage system including geocomposite drain, plastic pipe, and    drainage pads,    treated permeable base, filter fabric,    woven tape fabric,    miscellaneous metal, pourable seals,    epoxy‑coated bar reinforcement     transverse joint seals at sleeper slabs,    waterstops,    and sliding joints shall be considered as included in the contract price paid per cubic yard for structural concrete, approach slab of the type shown in the Engineer's Estimate, and no additional compensation will be allowed therefor.

44*.  Use when only Type EQ are in the project.

Full compensation for    miscellaneous bridge metal, pourable seals, and epoxy‑coated bar reinforcement,     shall be considered as included in the contract price paid per cubic yard for structural concrete, approach slab (Type EQ), and no additional compensation will be allowed therefor.
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USE WITH 2006 STANDARDS.

Use with Type R structure approach slabs.

Add SSP S8-C06

1*.  Edit for types of materials to be removed.

10‑1.__  STRUCTURE APPROACH SLABS (TYPE R)

GENERAL

Summary

This work includes removing    portions of existing structures,    existing pavement and base including reinforced concrete approach slabs,    asphalt concrete surfacing, portland cement concrete pavement,    subsealing material, and    cement treated base,    and constructing new reinforced concrete approach slabs at structure approaches.

2

Reinforced concrete approach slabs must comply with Section 51, "Concrete Structures," of the Standard Specifications.

3

Quality Control and Assurance

Trial Slab

Before beginning work on approach slabs constructed using RSC, you must successfully complete one or more trial slabs for each concrete mix design to be used in constructing the approach slabs.

4

Trial slabs must be constructed, finished, cured, and tested with the materials, tools, equipment, personnel, and methods to be used in completing the approach slab.  Trial slabs must demonstrate that you are capable of producing approach slabs in conformance with the provisions in this section, within anticipated time periods including delivery, placement, finishing, and curing times, and under similar atmospheric and temperature conditions expected during construction operations.  Multiple trial slabs for each approach slab concrete mix design may be required to envelop variable atmospheric conditions.

5

The minimum trial slab dimensions must be 10' x 20' x 9".  Place trial slabs near the job site at a location acceptable to the Engineer except slabs must not be placed on the roadway or within the project limits.

6

Perform compressive strength testing under Section 90-9, "Compressive Strength," of the Standard Specifications.  Trial slab concrete must develop compressive strengths of at least 1200 psi at the age of break used for prequalification of the concrete, and at least 2500 psi at 3 days.

7

MATERIALS

Concrete

Concrete for structure approach slabs must contain not less than 675 pounds of cementitious material per cubic yard and must either:

1.
Cure for not less than 5 days before opening to public traffic, or

2.
Comply with "Rapid Strength Concrete for Structures" of these special provisions.

8.  Use in Climate Area III.

Concrete must comply with "Freezing Condition Requirements" of these special provisions.

9

Temporary Structural Section

HMA must consist of commercial quality aggregate and asphalt binder.  The grading of the aggregate must comply with the 3/4-inch HMA Types A and B grading specified in Section 39-1.02E, "Aggregate," of the Standard Specifications. The asphalt binder must comply with the requirements for liquid asphalt SC-800 in Section 93, "Liquid Asphalts," of the Standard Specifications.  The amount of asphalt binder to be mixed with the aggregate must be approximately 0.3 percent less than the optimum bitumen content as determined by California Test 367.

10

Aggregate Base (Approach Slab)

Aggregate base (approach slab) for filling voids below the reinforced structure approach slab concrete must be produced from commercial quality aggregates consisting of broken stone, crushed gravel or natural rough-surfaced gravel, and sand, or any combination thereof.  The grading of the aggregate base must comply with the 3/4-inch maximum grading specified in Section 26-1.02A, "Class 2 Aggregate Base," of the Standard Specifications.

11.  Delete when the plans show only seat type abutments.

Miscellaneous Materials

Steel components of abutment ties, including plates, nuts, washers, and rods, must comply with Section 75-1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

12.  Use in Climate Areas III.

Epoxy coat bar reinforcement under Section 52-1.02B, "Epoxy-coated Reinforcement" of the Standard Specifications.

13

Steel angles, plates, and bars at the concrete barrier joints must comply with Section 75-1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

14

Hardboard and expanded polystyrene must comply with Section 51-1.12D, "Sheet Packing, Preformed Pads, and Board Fillers," of the Standard Specifications.

Paras 15 and 16, use when plans show diaphragm type abutment.

15

Building paper must be commercial quality 30-pound asphalt felt.

16

PVC conduit used to encase the abutment tie rod must be commercial quality.

CONSTRUCTION

17

General

The thickness shown on the plans for structure approach slabs is the minimum thickness.  The thickness may vary depending on the thickness of the pavement and base materials removed.

18.  Use when the project has approach slab construction that is not required to be completed within the same work period.

At locations where the removal of existing materials and approach slab construction is not required to be completed within the same work period, the requirements in "Temporary Roadway Structural Section" and "Trial Slab" do not apply.

19

Dispose of all materials no longer required in the work under Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

20.  Use this paragraph when Type R approach slabs need to be constructed and opened to traffic during the same work shift.

Schedule your work so that the pavement and base materials removed during a work period are replaced in that same work period with properly finished and cured approach slab concrete before the time the lane is to be opened to public traffic as specified in "Maintaining Traffic" of these special provisions.

21

If the existing pavement and base materials are removed, and you are unable to construct, finish, and cure the new approach slab by the time the lane is to be opened to public traffic, you must fill the excavation with a temporary roadway structural section as specified in this section, "Structure Approach Slabs (Type R)."

22

Temporary Roadway Structural Section

Provide a standby quantity of hot mix asphalt (HMA) and aggregate base at the job site equal to the quantity of pavement removed during the work shift for construction of a temporary roadway structural section.  The temporary structural section must consist of a 0.3-foot-thick layer of HMA over aggregate base.

23

Spread and compact aggregate base and HMA by methods that will produce a well-compacted, uniform base, free from pockets of coarse or fine material and a surfacing of uniform smoothness, texture, and density.  The aggregate base and the HMA may each be spread and compacted in one layer.  The finished surface of the HMA must not vary more than 0.05 foot from the lower edge of a 12-foot straightedge placed parallel with the centerline and must match the elevation of the existing pavement and structure along the joints between the existing pavement and structure and the temporary surfacing.

24

Maintain the temporary structural section until you are able to construct and cure the approach slab with the prescribed time limit.

25.  Use when the plans show seat type abutments.  Include SSP 15-800.

Removing Portions Of Existing Structures

Remove portions of the existing structure under "Existing Highway Facilities" of these special provisions.

26

Removing Existing Pavement And Base Materials

Sawcut full depth the outline of portland cement concrete to be removed with a power-driven concrete saw.

27

Cut the outlines of excavations in asphalt concrete on a neat line to a minimum depth of 0.25 foot with a power-driven concrete saw or wheel-type rock cutting excavator before any asphalt concrete material is removed.  These excavations must be permanently or temporarily backfilled to conform to the grade of the adjacent pavement before opening the lane to public traffic.  Surplus excavated material may be used as temporary backfill material.

28

Regardless of the type of equipment used to remove concrete within the sawed outline, do not use power impact tools within 1.5 feet of the pavement that is required to remain in place.

29

Uniformally grade and compact the existing base material remaining in place after removing the existing pavement and base materials to the required depth.  The finished surface of the base material at any point must not extend above the grade approved by the Engineer.

30

Fill areas of base material that are low as a result of over excavation with structure approach slab concrete in the same operation that the new concrete is placed.

31

Where pavement subsealing has been performed under existing approach slabs, remove the full depth of subsealing material.  Where removal of cement treated base is required to construct the approach slab, remove the full depth of the cement treated base.

32

Fill voids between the new structure approach slab and the base material remaining in place that are caused by removal of subsealing material or cement treated base with either aggregate base (approach slab) or structure approach slab concrete.  If you choose to fill these voids with structure approach slab concrete, fill the voids in the same operation that the new concrete is placed.

33

Establish a grade line for the new approach slab that will provide a smooth profile grade.  The profile grade will be subject to approval by the Engineer.

34

Aggregate Base (Approach Slab)

Spread and compact aggregate base (approach slab) for filling voids below the reinforced structure approach slab concrete by methods that will produce a well-compacted, uniform base, free from pockets of coarse or fine material to the grade approved by the Engineer.  Where the required thickness of aggregate base is 8 inches or less, the base may be spread and compacted in one layer.  Where the required thickness of aggregate base is more than 8 inches, the base must be spread and compacted in 2 or more layers of approximately equal thickness.  The maximum compacted thickness of any one layer shall not exceed 8 inches.

35

The finished surface of the base material at any point must not extend above the grade approved by the Engineer.  Fill areas of base material that are lower than the grade approved by the Engineer with structure approach slab concrete in the same operation that the new concrete is placed.

36*.  Delete "or abutment tie rods" when plans show only seat type abutments.

Bonding Bar Reinforcement

Bond bar reinforcement    or abutment tie rods    in drilled holes under the provisions for drilling and bonding dowels in Section 83-2.02D(1), "General," of the Standard Specifications.

37

If reinforcement is encountered during drilling before the specified depth is attained, notify the Engineer. Unless the Engineer approves coring through the reinforcement, the hole will be rejected and a new hole must be drilled adjacent to the rejected hole to the depth shown on the plans.

38

Finishing Approach Slabs

Finish the top surface of the approach slab under the provisions for decks in Section 51-1.17, "Finishing Bridge Decks," of the Standard Specifications.  The finished top surface must not vary more than 0.02 foot from the lower edge of a 12-foot straightedge placed parallel with the centerline.  Edges of slabs must be edger finished.  The provisions for deck crack treatment do not apply to Type R approach slabs.

39

The surface of the approach slab will not be profiled, and the Profile Index requirements do not apply.

40

Approach slab concrete shall be cured before the time the lane is to be opened to public traffic as specified in "Maintaining Traffic" of these special provisions.

41

Sealing Joints

Type AL joint seals must comply with Section 51-1.12F, "Sealed Joints," of the Standard Specifications.  The sealant may be mixed by hand-held power-driven agitators and placed by hand methods.

42.  Use when detail Type E-2 of Section C-C of the Structure Approach Type N Sheet is allowed.

The pourable seal between the steel angle and concrete barrier must comply with the requirements for Type A and AL seals in Section 51-1.12F(3), "Materials and Installation," of the Standard Specifications.  The sealant may be mixed by hand-held power-driven agitators and placed by hand methods.  Immediately before placing the seal, thoroughly clean the joint, including abrasive blast cleaning of the concrete surfaces, so that all foreign material and concrete spillage are removed from all joint surfaces.  Joint surfaces must be dry at the time the seal is placed.

43

MEASUREMENT AND PAYMENT

Structural concrete, approach slab (Type R) will be measured and paid for in conformance with the provisions in Section 51-1.22, "Measurement," and Section 51-1.23, "Payment," of the Standard Specifications and these special provisions.

44*.  Delete work not required.

Full compensation for removing and disposing of portions of existing structures and pavement materials,    and for furnishing and placing    epoxy-coated materials,    Type AL joint seals,    and pourable seals    shall be considered as included in the contract price paid per cubic yard for structural concrete, approach slab (Type R), and no separate payment will be made therefor.

45

The quantity of aggregate base (approach slab) to be paid for shall include the actual volume of aggregate base (approach slab) used to fill voids below the reinforced structure approach slab concrete, except for the volume of areas low as a result of over excavation.  The volume to be paid for will be calculated on the basis of the constructed length, width, and thickness of the filled voids.  Structure approach slab concrete used to fill voids lower than the approved grade of the base, except for the areas low as a result of over excavation, will be measured and paid for by the cubic yard as aggregate base (approach slab).

46

The contract price paid per cubic yard for aggregate base (approach slab) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing aggregate base (approach slab), complete in place, including excavation and removing and disposing of base and subsealing materials, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

47

Full compensation for furnishing, stockpiling, and disposing of standby material for construction of temporary structural sections; and for constructing, maintaining, removing, and disposing of temporary structural sections shall be considered as included in the contract price paid per cubic yard for structural concrete, approach slab (Type R), and no separate payment will be made therefor.

48*.  Delete work not required.

Full compensation for drilling and bonding of    bar reinforcement or    abutment tie rods shall be considered as included in the contract price paid per cubic yard for structural concrete, approach slab (Type R), and no separate payment will be made therefor.

49

Full compensation for constructing, testing, and removing trial slabs shall be considered as included in the contract price paid per cubic yard for structural concrete, approach slab (Type R), and no separate payment will be made therefor.
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USE WITH 2006 STANDARDS.

Use with SSP 52‑600.

Use with SSP 51‑555 Structure Approach Slab (Type R) when a paving notch extension is shown on plans.

10‑1.__  PAVING NOTCH EXTENSION

This work shall consist of extending existing paving notches in conformance with the details shown on the plans and these special provisions.

Paras 2 & 3, use when a traffic lane can be closed to provide at least 5 days curing time.  Delete Paras 4 thru 13.

2

Concrete for the paving notch extensions shall conform to the provisions for structure approach slab concrete of these special provisions.

3

At least 12 hours shall elapse between the time of placing concrete for the paving notch extension and placing concrete for the structure approach slab.

Paras 4 thru 13, use when a lane must be reopened to traffic during the same work period.  Delete Paras 2 &3.

4

Concrete for paving notch extension shall be a high‑strength material consisting of either magnesium phosphate concrete, modified high alumina based concrete, or portland cement based concrete.  Magnesium phosphate concrete shall conform to the provisions for magnesium phosphate concrete in Section 83‑2.02D(1), "General," of the Standard Specifications and these special provisions.  Modified high alumina based concrete and portland cement based concrete shall be water activated and shall conform to the provisions for single component (water activated) magnesium phosphate concrete in Section 83‑2.02D(1), "General," of the Standard Specifications and these special provisions.

5

At least one hour shall elapse between the time of placing concrete for the paving notch extension and placing concrete for the structure approach slab.
6

A clean, uniform, rounded aggregate filler may be used to extend the concrete.  The moisture content of the aggregate shall not exceed 0.5 percent.  Grading of the aggregate shall conform to the following:

	Sieve Sizes
	Percentage Passing

	1/2"
	100

	No. 16
	0-5


7

The amount of aggregate filler shall conform to the manufacturer's recommendation, but in no case shall the concrete strengths be less than that specified for magnesium phosphate concrete in Section 83‑2.02D(1), "General," of the Standard Specifications.

8

The components of dual component (with a prepackaged liquid activator) magnesium phosphate shall be combined by mixing complete units supplied by the manufacturer.  Portions of units shall not be used.  Water shall not be added to dual component magnesium phosphate.

9

Magnesium phosphate concrete shall not be mixed in containers or worked with tools containing zinc, cadmium, aluminum or copper.  Modified high alumina based concrete shall not be mixed in containers or worked with tools containing aluminum.

10

Concrete shall not be retempered.  Finishing tools that are cleaned with water shall be thoroughly dried before working the concrete.

11

When placing concrete on slopes exceeding 5 percent, the Engineer may require the Contractor to provide a flow controlled modified material.

12

Modified high alumina based concrete and portland cement based concrete shall be cured in conformance with the provisions in Section 90‑7.01B, "Curing Compound Method," of the Standard Specifications.  Magnesium phosphate concrete shall not be cured.

13

The surface temperature of the areas to receive the concrete shall be 40° F or above when the concrete is placed.  The contact surface to receive the magnesium phosphate concrete shall be dry.  The contact surfaces to receive the modified high alumina concrete or portland cement based concrete may be damp but not saturated.

14

The construction joint between the paving notch extension and the existing abutment shall conform to the provisions for horizontal construction joints in Section 51‑1.13, "Bonding," of the Standard Specifications.  Concrete shall be placed in the spalled portions of the existing paving notch concurrently with the concrete for the paving notch extension.

15

Attention is directed to "Reinforcement" of these special provisions.

16

Structure excavation and backfill shall conform to the provisions in Section 19‑3, "Structure Excavation and Backfill," of the Standard Specifications, except for payment.

17

Drilling of holes and bonding of reinforcing steel dowels shall conform to the provisions for drilling and bonding dowels in Section 83‑2.02D(1), "General," of the Standard Specifications.  If reinforcement is encountered during drilling before the specified depth is attained, the Engineer shall be notified.  Unless the Engineer approves coring through the reinforcement, the hole will be rejected and a new hole, in which reinforcement is not encountered, shall be drilled adjacent to the rejected hole to the depth shown on the plans.

18

The quantity of concrete for paving notch extension will be measured by the cubic foot.

19

The contract price paid per cubic foot for paving notch extension shall include full compensation for furnishing all labor, materials (including concrete for the paving notch spalled areas), tools, equipment, and incidentals, and for doing all the work involved in constructing the paving notch extension, complete in place, including structure excavation and backfill, reinforcement, and drilling and bonding dowels, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Add when there are sound walls on the project.  Add SSP 51‑56x sound wall series as required.

Add SSP 49‑200 when the sound wall is constructed on piles.

1*.  Delete sound wall types not shown on the plans.

10‑1.__  SOUND WALL

DESCRIPTION

This work shall consist of constructing sound walls of masonry block, precast concrete panel, composite panel, and ribbed steel panels.  Sound walls shall be supported on concrete barriers, retaining walls, footings, piles, pile caps, grade beams or posts as shown on the plans.
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USE WITH 2006 STANDARDS.

Use with 51-560 when proprietary sound wall systems are allowed as alternatives to the State’s design shown on the plans.  CHECK WITH DESIGN. 

Insert into the special provisions as 51-561.

1*.  Edit the list of alternatives to match those allowed for the project.  Only Port-O-Wall and Paraglas TL-4 are currently approved if a sound wall is on a barrier.  All other current alternatives on the list below are for outside the recovery zone (away from traffic).  List locations if necessary.

At the Contractor's option, the Contractor may substitute one of the following alternative sound wall systems for the State designed sound wall shown on the plans and specified in these special provisions:
	Proprietary Sound Wall System
	Vendor Website Link

	Quilite Noise Barrier
	www.quilite.com/highway.html
 

	Port-O-Wall Sound Wall and Port-O-Wall Acoustical
	www.port-o-wall.com


	Carsonite Sound Barrier
	www.carsonite.com


	Sound Fighter LSE Noise Barrier
	www.soundfighter.com/wall.htm


	Soundsorb Durable Acoustic Soundwall 
	www.soundsorb.com


	Paraglas Soundstop Ready-Fit Noise Barrier and TL4 System
	www.paraglassoundstop.com


	Insulock
	www.insulock.com


2

The above list of acceptable alternative sound wall systems has been selected from the Department's current list of prequalified sound wall systems and is limited only to those systems determined to have characteristics suitable for this project.

3

Only one type of sound wall system shall be used at any single wall location.

4

The list of prequalified sound wall systems has been developed from data previously furnished by suppliers or manufacturers of each system.  Approval of additional sound wall systems is contingent on the system meeting the full range of parameters for which prequalification is required.  The prequalification requirements can be obtained by contacting the Transportation Laboratory.

5

If the Contractor elects to construct one of the acceptable alternative sound wall systems, the structure shall be constructed to the lines and grades shown on the plans, except that the alternative sound wall may have a height greater than that shown on the plans.  The construction shall conform to the details shown on the approved working drawings, approved proprietary system details, and these special provisions.

6

WORKING DRAWINGS

If the Contractor elects to use an alternative sound wall system from the vendors listed above, the Contractor shall submit complete project specific working drawings for each installation of the system to the Office of Structure Design (OSD) in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications and these special provisions.  For initial review, 4 sets of drawings shall be submitted.  After review between 6 and 12 sets, as requested by the Engineer, shall be submitted to OSD for final approval and use during construction.

7

Working drawings for alternative sound wall systems shall be 11" x 17" in size, and each drawing and calculation sheet shall include the State assigned designations for the contract number, full name of the structure as shown on the contract plans, and District‑County‑Route‑Post Mile.  The design firm's name, address, and telephone and fax numbers shall be shown on the working drawings.  Each sheet shall be numbered in the lower right hand corner and shall contain a blank space in the upper right hand corner for future contract sheet numbers.

8

Working drawings for alternative sound wall systems shall contain all information required for the proper construction of the system at each location.  The working drawings shall include design parameters, material notes, and wall construction procedures and shall be accompanied with calculations.  The working drawings and calculations shall be stamped and signed by an engineer who is registered as a Civil Engineer in the State of California.

9

The Contractor shall allow the Engineer 4 weeks to review the drawings after a complete set has been received.  In the event the Engineer fails to complete the review within the time allowed, and if, in the opinion of the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's delay in completing the review, the Contractor will be compensated for any resulting loss, and an extension of time will be granted, in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

10

Unless otherwise specified, at the completion of each structure for which working drawings were submitted, the Contractor shall submit to the Engineer one set of corrected as‑built prints 11" x 17" in size and on 20‑pound (minimum) bond paper, showing as built conditions.  As‑built drawings that are common to more than one structure shall be submitted for each structure.
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USE WITH 2006 STANDARDS.

Use for masonry block sound walls.

CAST-IN-DRILLED-HOLE CONCRETE PILING and CONCRETE BARRIER are separate pay items.

For stacked bond sound walls keep the galvanized rebar clauses in SSPs 52‑600 and 52‑680.

SOUND WALL (MASONRY BLOCK)

Sound wall (masonry block), consisting of a reinforced hollow unit masonry block stem, shall be constructed in conformance with the provisions in Section 19, "Earthwork," Section 52, "Reinforcement," and Section 90, "Portland Cement Concrete," of the Standard Specifications and these special provisions.

2

Sound wall masonry unit stems shall be constructed with joints of mortar.  Wall stems shall be constructed with hand laid block.  Wall stems shall not be constructed with preassembled panels.

3

Concrete for sound wall footings, pile caps, and grade beams, if required, shall be minor concrete.

4*.  Use when the sound wall is on piles or footings and uses Standard Plan B15‑1, B15‑5, B15‑8, or B15‑15.  Insert the sound wall location and the angle of internal friction.  Check with Geotechnical Services/Offices of Structure Design for the value of ( (the plans use either (=25, 30, or 35).  Add a table of locations if necessary.

The angle of internal friction (() to be used with Standard Plan drawings for the soils at sound wall ________ is ______.

5.  Delete "or medium weight" if the plans are labeled "Lightweight Masonry" in the block above the title block.

Concrete masonry units shall be hollow, load bearing, lightweight or medium weight class units conforming to the requirements in ASTM Designation:  C 90.  Standard or open-end units may be used.  Open-end units, if used, shall not reduce the spacing of the bar reinforcement as shown on the plans.

6.  Use for projects with sound walls on bridges.  NOTE: DEEP SCORE OR SPLIT FACE BLOCK MAY EXCEED THIS WEIGHT LIMIT.

The weight of concrete masonry units for walls on bridges shall not exceed 38 pounds.

7*.  Add color.

The masonry units shall be nominal size and texture and of uniform color.  The color shall be __________, selected from the manufacturer's standards.

8

When high strength concrete masonry units with f'm=2500 psi are shown on the plans, the high strength masonry units shall have a minimum compressive strength of 3750 psi based on net area.  When high strength concrete masonry units with f'm=2000 psi are shown on the plans, the high strength masonry units shall have a minimum compressive strength of 2800 psi based on net area.  Each high strength concrete masonry unit shall be identified with a groove embedded in an interior corner.  The groove shall extend from a mortar surface for a length of about 2 inches and shall have a depth of about 3/16 inch.  When regular strength concrete masonry units with f'm=1500 psi are shown on the plans, the regular strength masonry units shall have a minimum compressive strength of 1900 psi based on net area.

9

Expansion joint filler shall conform to the requirements in ASTM Designation:  D 1751 or ASTM Designation:  D 2000 M2AA 805.

10

Mortar shall be colored to match the units.  Coloring shall be chemically inert, fade resistant mineral oxide or synthetic type.

11

Cementitious material for wall stems shall conform to the provisions in Section 90‑2.01, "Cementitious Materials," of the Standard Specifications.

12

Hydrated lime shall conform to the requirements in ASTM Designation:  C 207, Type S.

13

Mortar sand shall be commercial quality.

14

Mortar for laying masonry units shall consist, by volume, of one part cementitious material, zero to 0.5 part hydrated lime, and 2.25 to 3 parts mortar sand.  Sufficient water shall be added to make a workable mortar.  Each batch of mortar shall be accurately measured and thoroughly mixed.  Mortar shall be freshly mixed as required.  Mortar shall not be retempered more than one hour after mixing.

15

Prepackaged mortar materials and mortar containing admixtures may be used when approved in writing by the Engineer, provided the mortar shall not contain more than 0.05 percent soluble chlorides when tested in conformance with California Test 422 or more than 0.25 percent soluble sulfates, as SO4, when tested in conformance with California Test 417.

16

Before laying masonry units using prepackaged mortar materials or mortar containing admixtures, the Contractor shall submit to the Engineer the proposed sources of the materials together with test data from an independent testing laboratory for mortar tested in conformance with California Test 551.  The test data shall be from specimens having a moist cure, except that the sample shall not be immersed in lime water.  The average 28‑day compressive strength of the mortar shall be not less than 2500 psi.

17.  If lightweight aggregate is required, insert portions of SSP 51–330 and consult with the Transportation Laboratory, Concrete Branch.

Aggregate for grout used to fill masonry units shall consist of fine aggregate and coarse aggregate conforming to the provisions in Section 90‑2.02, "Aggregates," of the Standard Specifications.  At least 20 percent of the aggregate shall be coarse aggregate.  The Contractor shall determine the grading except that 100 percent of the combined grading shall pass the 1/2‑inch sieve.

18

At the option of the Contractor, grout for filling masonry units may be proportioned either by volume or weight.  Grout shall contain only enough water to cause the grout to flow and fill the voids without segregation.  The maximum amount of free water shall not exceed 0.7 times the weight of the cementitious material for regular strength masonry.  The maximum amount of free water shall not exceed 0.6 times the weight of the cementitious material for high strength masonry.

19

Grout proportioned by volume for regular strength masonry shall consist of at least one part cementitious material and 4.5 parts aggregate.  Grout proportioned by volume for high strength masonry shall consist of at least one part cementitious material and 3.5 parts aggregate.  Aggregate volumes shall be based on a loose, air-dry condition.

20

Grout proportioned by weight for regular strength masonry shall contain not less than 550 pounds of cementitious material per cubic yard.  Grout proportioned by weight for high strength masonry shall contain not less than 675 pounds of cementitious material per cubic yard.

21

Reinforced concrete masonry unit wall stems shall be constructed with mortar joints in conformance with the following:

A.
Concrete masonry unit construction shall be true and plumb in the lateral direction and shall conform to the grade shown on the plans in the longitudinal direction.  Bond beam units or recesses for horizontal reinforcement shall be provided.

21B.  Revise joints to approx. 1/2 inch wide when slump block is used.

B.
Mortar joints shall be approximately 3/8 inch wide.  Walls and cross webs forming cells to be filled with grout shall be full bedded in mortar to prevent leakage of grout.  All head and bed joints shall be solidly filled with mortar for a distance in from the face of the wall or unit not less than the thickness of the longitudinal face shells.  Head joints shall be shoved tight.

C.
Mortared joints around cells to be filled shall be placed so as to preserve the unobstructed vertical continuity of the grout filling.  Any overhanging mortar or other obstruction or debris shall be removed from the inside of such cells.

D.
Reinforcement shall be securely held in position at top and bottom with either wire ties or spacing devices and at intervals not exceeding 192 bar diameters before placing any grout.  Wire shall be 16 gage or heavier.  Wooden, aluminum, or plastic spacing devices shall not be used.

E.
Splices in vertical reinforcement shall be made only at the locations shown on the plans.

F.
Only those cells containing reinforcement shall be filled solidly with grout.  All grout in the cells shall be consolidated at the time of placement by vibrating and reconsolidated after excess moisture has been absorbed but before plasticity is lost.  Grout shall not be sliced with a trowel.

G.
Walls shall be constructed in 4‑foot maximum height lifts.  Grouting of each lift shall be completed before beginning masonry unit construction for the next lift.  The top course of each lift shall consist of a bond beam.

H.
A construction joint shall be constructed at the top of the top course to permit placement of the mortar cap.  The mix design for the mortar cap shall be as approved by the Engineer.

I.
Construction joints shall be made when the placing of grout, in grout filled cells, is stopped for more than one hour.  The construction joint shall be approximately 1/2 inch below the top of the last course filled with grout.

J.
Bond beams shall be continuous.  The top of unfilled cells under horizontal bond beams shall be covered with metal or plastic lath.

K.
When fresh masonry joins masonry that is partially or totally set, the contact surface shall be cleaned, roughened, and lightly wetted.

L.
Surfaces of concrete on which the masonry walls are to be constructed shall be roughened and cleaned, exposing the aggregate, and shall be flushed with water and allowed to dry to a surface dry condition immediately before laying the masonry units.

M.
Where cutting of masonry units is necessary, all cuts shall be made with a masonry saw to neat and true lines.  Masonry units with cracking or chipping of the finished exposed surfaces will not be acceptable.

N.
Masonry shall be protected in the same manner specified for concrete structures in Section 90‑8, "Protecting Concrete," of the Standard Specifications and these special provisions.

O.
During erection, all cells shall be kept dry in inclement weather by covering partially completed walls.  The covering shall be waterproof fabric, plastic or paper sheeting, or other approved material.  Wooden boards and planks shall not be used as covering materials.  The covering shall extend down each side of masonry walls approximately 2 feet.

P.
Splashes, stains, or spots on the exposed faces of the wall shall be removed.
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SOUND WALL (PRECAST CONCRETE PANEL)

Sound wall (precast concrete), consisting of reinforced concrete panels and supports, shall conform to the details shown on the plans, the provisions in Sections 19, "Earthwork," 51, "Concrete Structures," 52, "Reinforcement," 75, "Miscellaneous Metal," and 90, "Portland Cement Concrete," of the Standard Specifications, and these special provisions.

2

The Contractor shall select an alternative post from those shown on the plans and shall not change the alternative without written approval of the Engineer.

3

Concrete for precast panels, posts, and concrete backfill shall be minor concrete.  Concrete backfill shall be crowned at the top to shed water.

4

All loose material existing at the bottom of the hole after drilling operations have been completed shall be removed to the depth of the pile or post shown on the plans before placing concrete in the hole.

5

The precast concrete panels shall be cured in conformance with the provisions in Section 90‑7.04, "Curing Precast Concrete Members," of the Standard Specifications or, at the option of the Contractor, the precast concrete panels may be cured with a curing compound conforming to the requirements in ASTM Designation:  C 309 Type 1, Class B.

6*.  Use if sound wall or portions of sound wall are to be painted.  Select color.

The sound wall or portions of the sound wall, as shown on the plans to be painted, shall be prepared and painted in conformance with the provisions in Section 59‑6, "Painting Concrete," of the Standard Specifications.  The finished sound wall shall have a color conforming to Color No. ________ of Federal Standard No. 595B.

7

Panels shall be full height without horizontal construction joints in the completed work.  Panels shall be structurally monolithic and each surface finish shall be of uniform color and texture.

Paras 8 thru 17, select finish for each side of panels.  Paras 8 & 9, Use for slump stone block.

8

The cast side (down) of the precast panels shall be formed using a formliner with a texture of a nominal 4" x 16" slump stone block.  The formliner shall be installed so that no form joints show in the finished surface.

9

The work side (top) shall be troweled, lightly textured, and stamped with a pattern duplicating the slumpstone block of the cast side.  The grooves depicting the mortar joints shall be true and straight and of the same width and depth as the cast side.

Paras 10 & 11, use for vertical grooves.

10

The cast side (down) of the precast panels shall be formed using a formliner with vertical grooves 1‑1/2 inches to 2 inches on center and 1/2 inch deep.  The grooves shall simulate either bar reinforcing steel or rope.  The formliner shall be installed so that no form joints show in the finished surface.

11

The work side (top) shall be steel troweled and stamped with the same pattern and groove configuration as the cast side.  The concrete surface shall be stamped 30 minutes to 40 minutes after the concrete is placed.

Paras 12 & 13, use for horizontal grooves or patterns as shown on the plans.

12

The cast side (down) of the precast panels shall be formed with inserts attached to the casting bed forming horizontal grooves or patterns as shown on the plans.  The inserts shall be V‑shaped, with sides sloped at one to one and secured so that the grooves are straight and true.  The grooves shall be 1/2 inch deep when the panel is grooved on both sides and one inch deep when grooved on one side only.

13

The work side (top) shall be steel troweled and stamped with the same pattern and groove configuration as the cast side when the panel is grooved on both sides.

Paras 14 & 15, use for exposed aggregate.

14

The cast side (down) of the precast panels shall be exposed aggregate.  The surface of the casting bed shall be treated with a concrete surface retarder.  The depth of the retarded set concrete surface shall be approximately 3/16 inch.  The retarder shall be applied in conformance with the manufacturer's recommendations.  The surface aggregate shall be uniformly exposed by water blasting, brushing or sand blasting.

15

The work side (top) shall be exposed aggregate.  The aggregate on the surface shall be uniformly exposed approximately 3/16 inch in depth by water blasting.

Paras 16 & 17, use for exposed rock aggregate.  Specify type of aggregate.  Aggregate is not to be painted.  Use integral color in the concrete.

16*

The cast side (down) of the precast panels shall be exposed aggregate.  The surface of the casting bed shall be covered with 1/4 inch of fine sand.  A rock aggregate comprised of one‑inch ______________________________ shall be pushed into the sand close together to obtain the densest coverage possible.  After all aggregate is in place it shall be sprayed with a fine spray of water.  Approximately one‑third to one‑half of each aggregate shall be embedded.  Care shall be taken in placing the reinforcing steel and the concrete in order not to dislodge any of the aggregate.

17*

The work side (top) shall be exposed aggregate.  After the concrete has been screeded and floated, the one‑inch _________________________ aggregate shall be evenly distributed so that the entire surface is completely covered with a single layer.  The aggregate shall be embedded with a float.  After embedding, the surface shall be hand floated.  The aggregate shall be exposed as soon as the grout can be removed without dislodging the aggregate.  The exposed aggregate shall be cleaned of all laitance and other foreign material.

18.  Use if test panel is required.

The Contractor shall construct a 3' x 3' test panel, demonstrating the construction procedure that will be used to obtain the final finish and color that complies with the plans and specifications, as determined by the Engineer.  If so ordered by the Engineer, additional test panels shall be constructed and finished until a satisfactory finish, on each side of the panel, and color is obtained.  The test panel approved by the Engineer shall then be the standard of comparison for the remaining panels.
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ACCESS GATES

Access gates shall conform to the details shown on the plans and these special provisions.

2

Timber members shall be tongue and groove Douglas fir sub-flooring free of knotholes.  The location of knots of adjoining boards shall be staggered.  The construction of the gate shall be with the tongue placed in the up position.  The tongue of the top board and the groove of the bottom board shall be removed.

3

Timber members, steel frames, channels, anchorage devices, mounting hardware, gate rollers, corrugated steel pipe, nylon washers, and neoprene tubing shall be of commercial quality.

4

The one-inch round ladder rungs with nonskid surface shall consist of No. 8 deformed bar reinforcing steel of commercial quality.

5

Gate rollers shall be rigid casters with self-lubricating bearings and hard rubber wheels.

6

All metal parts and hardware shall be hot-dip galvanized.

7

Timber surfaces of the access gates shall be primed and then stained with 2 coats of stain to match the adjacent sound wall.  Primer and stain shall be of the top grade primer and stain from an established manufacturer.  An established manufacturer is one who has manufactured industrial paints and stains to meet custom specifications for at least 10 years.

8

Where the back side of the masonry wall is to be split faced or rough surface blocks, the bond beam above the gate opening upon which the upper gate guide is to be mounted shall have smooth-sided blocks.

9

Material from excavation may be used for backfill outside of the pipe landings.  Aggregate filling inside the pipe landings shall be a coarse concrete aggregate of commercial quality.  Compacting of the aggregate will not be required.
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Use when there are sound walls on the project.

Plans MUST show elevation lines.

1.  Use on projects where proprietary alternative sound wall systems ARE NOT allowed.  Delete Para 2.  Edit for type of access.

MEASUREMENT AND PAYMENT

Sound walls of the types designated in the Engineer's Estimate will be measured by the square foot of the area of wall projected on a vertical plane between the elevation lines shown on the plans and length of wall (including the exposed posts, backup wall for access openings, and access gates).

2.  Use on projects where proprietary alternative sound wall systems ARE allowed.  Delete Para 1.  KEEP TITLE from Para 1.  Edit for type of access.

Regardless of the type of sound wall actually constructed, sound walls will be measured by the square foot of the area of wall projected on a vertical plane between the elevation lines shown on the plans and length of wall (including the exposed posts, backup wall for access openings, and access gates).

3.  Delete access gates, ladders, corrugated steel pipe landings when not in project.

The contract price paid per square foot for sound wall of the types designated in the Engineer's Estimate shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the sound wall, complete in place, including all anchorages, access gates, ladders, corrugated steel pipe landings, and reinforcement, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.  Sound wall supports will be measured and paid for as separate items of work.

4*.  Edit or delete to suit project

Sound wall footings, pile caps, and grade beams will be measured and paid for as minor concrete (sound wall).

5*.  Edit or delete to suit project

The contract price paid per cubic yard for minor concrete (sound wall) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the footings, pile caps, and grade beams, complete in place, including excavation, backfill, and reinforcement, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for bonding dowels in horizontal and downward sloping holes.  DO NOT USE FOR OVERHEAD HOLES.

1.  Use when work is relatively extensive and difficult and when Paras 16 & 17 are used.  Delete paras 2 and 18.

10-1.__  DRILL AND BOND DOWEL (CHEMICAL ADHESIVE)

Drilling and bonding dowels with chemical adhesives shall conform to the details shown on the plans and these special provisions.

2.  Use when work is relatively simple and will not unbalance other items and when Para 18 is used.  When Para 18 is used, place this SSP between SSP 51‑300 and SSP 51‑490.

DRILL AND BOND DOWEL (CHEMICAL ADHESIVE)

Drilling and bonding dowels with chemical adhesives shall conform to the details shown on the plans and these special provisions.

3

Reinforcing steel dowels shall conform to the provisions in "Reinforcement" of these special provisions.

4

Threaded rods used as dowels shall conform to the provisions in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.  The threaded rods shall be installed in conformance with the requirements for dowels specified herein.

5

Chemical adhesives to be used shall be selected from the Pre-Qualified Products List at:

http://www.dot.ca.gov/hq/esc/approved_products_list/

6

The Contractor may propose to use a chemical adhesive not on the Pre-Qualified Products List.  Information regarding product qualification can be obtained at the Transportation Laboratory.

7

The chemical adhesive system used shall be appropriate for the concrete temperature and installation conditions in conformance with the requirements in the Department's prequalified list.

8

Chemical adhesive systems shall be accompanied by a Certificate of Compliance as provided in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.  The certificate shall state that the material complies in all respects to the requirements of ICBO AC58 and Caltrans Augmentation/Revisions to ICBO AC58 available at the Transportation Laboratory and at:

http://www.dot.ca.gov/hq/esc/approved_products_list/

9

At least 25 days prior to use, the Contractor shall submit one sample of each chemical adhesive system per lot to the Transportation Laboratory for testing.  The sample shall consist of one unit of chemical adhesive, one mixing nozzle, and one retaining nut.  A lot of chemical adhesives is defined as 100 units, or fraction thereof, of the same brand and product name.

10

Each chemical adhesive system shall be clearly and permanently marked with the manufacturer's name, model number of the system, manufacturing date, lot number, shelf life or expiration date, and current ICBO Evaluation Report (ER) number.  Each carton of chemical adhesives shall contain the manufacturer's recommended installation procedures and warnings or precautions concerning the contents as may be required by State or Federal laws and regulations.

11

The holes shall be drilled by methods that will not shatter or damage the concrete adjacent to the holes.  If reinforcement is encountered during drilling, before the specified depth is attained, the Engineer shall be notified.  Unless the Engineer approves coring through the reinforcement, the hole will be rejected and a new hole, in which reinforcement is not encountered, shall be drilled adjacent to the rejected hole.  The drilled holes shall be cleaned in conformance with the manufacturer's instructions and shall be dry at the time of placing the chemical adhesive.  Unless otherwise specified, the diameter and depth of drilled holes shall conform to the values listed in the ICBO ER for the size of dowel or rod being installed.

12.  Check with the designer and delete if the design has already included enough dowels to compensate for the 50 % increase in the hole depth.

The depth of the drilled hole listed in the ICBO ER shall be increased by 50 percent when epoxy coating of dowels is required.

13

Storage and installation procedures shall be as recommended by the manufacturer.  A copy of the manufacturer's recommended installation procedure shall be provided to the Engineer at least 2 days prior to the start of work.

14

Immediately after inserting the dowels into the chemical adhesive, the dowels shall be supported as necessary to prevent movement during curing and shall remain undisturbed until the epoxy has cured a minimum time as specified in the Department's Pre-Qualified Products List.  Dowels that are improperly bonded, as determined by the Engineer, will be rejected.   Adjacent new holes shall be drilled, and new dowels shall be placed and securely bonded to the concrete.  All work necessary to correct improperly bonded dowels shall be performed at the Contractor's expense.

15.  Edit if bar reinforcing steel (bridge) item is inappropriate.

Unless otherwise provided, dowels to be bonded into drilled holes will be measured and paid for as bar reinforcing steel (bridge).

Paras 16 & 17, use "Drill and Bond Dowel (Chemical Adhesive)" item when work is relatively extensive and difficult.  Delete Para 18.

16

Unless otherwise provided, drilling and bonding dowels with chemical adhesives will be measured and paid for by the unit as drill and bond dowel (chemical adhesive).  The number of units to be paid for will be determined from actual count of the completed units in place.

17

The contract unit price paid for drill and bond dowel (chemical adhesive) shall include full compensation for furnishing all labor, materials (except dowels), tools, equipment, and incidentals, and for doing all the work involved in drilling the holes and bonding dowels with chemical adhesives, including coring through reinforcement when approved by the Engineer, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

18.  Use when quantity is small and Paras 16 & 17 are inappropriate.  Add this para to SSP 51-490 and strike here.  Edit when there is no structural concrete, bridge item.  Delete Paras 16 & 17.

Full compensation for drilling holes, including coring through reinforcement when approved by the Engineer, and bonding dowels with chemical adhesives shall be considered as included in the contract price paid per cubic yard for structural concrete, bridge and no separate payment will be made therefor.
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Paras 1 thru 6, use when work is relatively extensive and difficult.

10‑1.__  DRILL AND BOND DOWELS

Drilling and bonding dowels shall conform to the details shown on the plans, the provisions in Section 83‑2.02D(1), "General," of the Standard Specifications, and these special provisions.

2

Dowels shall conform to the provisions for bar reinforcement in "Reinforcement" of these special provisions.

3

If reinforcement is encountered during drilling before the specified depth is attained, the Engineer shall be notified.  Unless the Engineer approves coring through the reinforcement, the hole will be rejected and a new hole, in which reinforcement is not encountered, shall be drilled adjacent to the rejected hole to the depth shown on the plans.

4.  Edit if bar reinforcing steel (bridge) item is inappropriate.

Unless otherwise provided, dowels to be bonded into drilled holes will be paid for as bar reinforcing steel (bridge).

5

Unless otherwise provided, drilling and bonding dowels will be measured and paid for by the linear foot determined by the number and the required depth of holes as shown on the plans or as ordered by the Engineer.

6

The contract price paid per linear foot for drill and bond dowel shall include full compensation for furnishing all labor, materials (except reinforcing steel dowels), tools, equipment, and incidentals, and for doing all the work involved in drilling the holes, including coring through reinforcement when approved by the Engineer, and bonding the dowels, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

Paras 7 thru 11, use when work is relatively simple and will not unbalance other items.  Combine Paras 7 thru 10 with SSP 51–300 and add Para 11 to SSP 51‑490.

7

DRILL AND BOND DOWELS

Drilling and bonding dowels shall conform to the details shown on the plans, the provisions in Section 83‑2.02D(1), "General," of the Standard Specifications, and these special provisions.

8

Dowels shall conform to the provisions for bar reinforcement in "Reinforcement" of these special provisions.

9

If reinforcement is encountered during drilling before the specified depth is attained, the Engineer shall be notified.  Unless the Engineer approves coring through the reinforcement, the hole will be rejected and a new hole, in which reinforcement is not encountered, shall be drilled adjacent to the rejected hole to the depth shown on the plans.

10.  Edit if bar reinforcing steel (bridge) item is inappropriate.

Unless otherwise provided, dowels to be bonded into drilled holes will be paid for as bar reinforcing steel (bridge).

11.  Add to SSP 51‑490 and delete here.  Edit when there is no structural concrete, bridge item.

Full compensation for drilling holes, including coring through reinforcement when approved by the Engineer, and bonding dowels shall be considered as included in the contract price paid per cubic yard for structural concrete, bridge and no separate payment will be made therefor.
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Use when applicable with SSP 15‑020.

10‑1.__  CORE CONCRETE

Coring concrete shall consist of coring holes through reinforced concrete bridge members as shown on the plans and in conformance with these special provisions.

2.  Use for coring concrete greater than 10 feet in length at any one location where cored holes are within 6 inches of any reinforcement.

For cored holes greater than 10 feet in length, the following shall apply:

A.
Prior to coring, the Contractor shall submit, in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, the methods and equipment to be used in the coring operations.

B.
The deviation in alignment of cored holes from that shown on the plans shall not be more than 1/2 inch per 10 feet of cored hole length with a maximum deviation of not more than 3 inches.

2C.  Use second sentence when reinforcement should not be cut during coring operations.  Plans must indicate which bars are not to be cut.

C.
Immediately after coring, the concrete cores shall be identified by the Contractor with a description of the core locations and submitted to the Engineer for inspection.  When reinforcement is cut, coring operations shall be terminated, and the Contractor shall submit to the Engineer for approval, the procedure proposed to repair the cut reinforcement and to prevent further cutting of reinforcement.

3

The holes shall be cored by methods that will not shatter or damage the concrete adjacent to the holes.

4

Water for core drilling operations shall be from the local domestic water supply or shall not contain more than 1,000 parts per million of chlorides as Cl, nor more than 1,300 parts per million of sulfates as SO4, nor shall the water contain any impurities in a sufficient amount that would cause discoloration of the concrete or produce etching of the surface.

5

Water from core drilling operations shall not be permitted to fall on public traffic, to flow across shoulders or lanes occupied by public traffic, or to flow into gutters or other drainage facilities.

6

Coring concrete will be measured by the linear foot as core concrete of the sizes listed in the Engineer's Estimate.  The cored concrete will be measured along the centerline of the hole without deduction for expansion joints.

7

The contract price paid per linear foot for core concrete of the sizes listed in the Engineer's Estimate shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in coring the holes, including control of water from core drilling and repairing any damaged reinforcement, as shown on the plans, as specified in these special provisions, and as directed by the Engineer.
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10‑1.__  CORE AND PRESSURE GROUT DOWELS

Coring and pressure grouting dowels shall include coring holes through reinforced concrete, placing dowels, and filling the holes with pressurized grout, as shown on the plans and in conformance with these special provisions.

Paras 2 and 3, use when dowels are bar reinforcement.  Use with SSP 52-600.  Delete paras 4 and 5.

Dowels to be placed in the cored holes shall conform to the provisions for bar reinforcement in "Reinforcement" of these special provisions.

3

Dowels to be pressure grouted in cored holes will be paid for as bar reinforcing steel (bridge).

Paras 4 and 5, use when dowels are high strength threaded rods.  Use with SSP 75-500.  Delete paras 2 and 3.

Dowels to be placed in the cored holes shall conform to the provisions for high strength threaded rods in "Miscellaneous Metal (Bridge)" of these special provisions.

5

Dowels to be pressure grouted in cored holes will be paid for as miscellaneous metal (bridge).

6

Holes shall be cored by methods that will not shatter or damage the concrete adjacent to the holes.

7

Water for coring shall be from the local domestic water supply or shall not contain more than 1,000 parts per million of chlorides as Cl, nor more than 1,300 parts per million of sulfates as SO4, nor shall it contain any impurities in a sufficient amount to cause discoloration of the concrete or produce etching of the surface.

8

Concrete areas and steel surfaces to be in contact with the grout shall be cleaned of all loose or foreign material that would in any way prevent bonding, and concrete holes shall be flushed with water and allowed to dry to a surface dry condition immediately before grouting.

9

Grout shall conform to the requirements of either ASTM Designation:  C 1107 or ASTM Designation:  C 845, Type K, and shall provide a minimum compressive strength of 5000 psi at 28 days when tested by California Test 551.  The grout shall be mixed in accordance with the manufacturer's recommendations.  Water shall conform to the provisions for water for prestressed concrete work in Section 90‑2.03, "Water," of the Standard Specifications.

10
Admixtures shall not contain more than 500 parts per million of chlorides as Cl, when tested by California Test 422, and shall not contain more than 2500 parts per million of sulfates as SO4, when tested by California Test 417.

11

After dowel placement, the ends of the cored hole containing the dowel shall be sealed.  A vent tube shall be placed at one end and one injection feed tube at the other end.  The vent tube and injection feed tube shall be placed in the same end for cored holes that have only one end.  The tubes shall be placed in the hole so that the air vents and the hole to be completely filled with grout.  Sufficient pressure shall be used so that the hole is free of voids.  Grout shall be pumped into the holes and continually wasted until air and water are ejected and there are no visible slugs.

12

Grout or water shall not flow into any waterway, on to public traffic, across shoulders or lanes occupied by public traffic, or into gutters or other drainage facilities.

13

Coring and pressure grouting dowels will be measured and paid for by the linear foot.  The cored concrete will be measured along the centerline of the hole.

14

The contract price paid per linear foot for core and pressure grout dowels shall include full compensation for furnishing all labor, materials, except dowels, tools, equipment, and incidentals, and for doing all work involved in coring the holes, and pressure grouting the holes, including control of water from core drilling, as shown on the plans, as specified in these special provisions, and as directed by the Engineer.
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Use in conjunction with hinge restrainers on existing bridges.  Use with SSP 52‑600.

10‑1.__  DIAPHRAGM BOLSTER

Diaphragm bolsters shall consist of reinforced concrete blocks constructed at hinge diaphragms as shown on the plans and in conformance with the provisions in Section 51, "Concrete Structures," of the Standard Specifications and these special provisions.

2

Concrete for bolsters shall be minor concrete conforming to the provisions in Section 90‑10, "Minor Concrete," of the Standard Specifications except as follows:

A.
The maximum size of aggregate used shall be at the option of the Contractor but shall not be larger than 1‑1/2 inches nor smaller than 3/8 inch.

B.
If the 3/8 inch maximum size aggregate grading is used, the concrete shall contain a minimum of 675 pounds of cementitious material per cubic yard and not more than 0.50 pound of water per pound of cementitious material.

C.
Nonchloride Type C chemical admixtures may be used.

3.  Use when cored holes in the deck, required or optional, are shown on the plans.

Holes cored in bridge decks may be filled with the same concrete used for bolsters as specified herein or with magnesium phosphate concrete conforming to the provisions in Section 83‑2.02D(1), "General," of the Standard Specifications.  Unless otherwise permitted in writing by the Engineer, public traffic shall not be allowed on the new concrete until at least one hour after final set.

4

Drilling and bonding dowels shall conform to the provisions in Section 83‑2.02D(1), "General," of the Standard Specifications.  If reinforcement is encountered during drilling, before the specified depth is attained, the Engineer shall be notified. Unless the Engineer approves coring through the reinforcement, the hole will be rejected and a new hole in which reinforcement is not encountered shall be drilled adjacent to the rejected hole to the depth shown on the plans.

5.  Use when the bolster is only in compression.

Cleaning construction joints between existing concrete and bolster concrete will not be required.

6.  Use when the plans show typical hinge restrainer retrofit details (e.g. Standard Drawing sheet 12‑57 or Figure B11 of Memo to Designers, sheet 20‑4, Attachment B).  If plans show more than one pipe restrainer per bolster, or other obstructions that would adversely affect the quality of shotcrete placement, Structure Design should be consulted before using.  ADD 53SHOT.

SHOTCRETE

At the Contractor's option, shotcrete may be substituted for cast‑in‑place concrete at diaphragm bolsters.  Shotcrete for bolsters shall conform to the provisions in "Shotcrete" of these special provisions.

7

MEASUREMENT AND PAYMENT

Concrete bolsters will be measured and paid for by the unit as diaphragm bolster.  Bolsters to be paid for will be determined from actual count of the completed units in place.

8*.  Use "coring and filling holes in bridge decks," when Para 3 is used.

The contract unit price paid for diaphragm bolster shall include full compensation for furnishing all labor, materials (including portland cement concrete and bar reinforcement), tools, equipment, and incidentals, for doing all the work involved in constructing the diaphragm bolsters, including constructing and breaking test panels, furnishing and testing cores, patching cored holes,     coring and filling holes in bridge decks,    and drilling and bonding dowels, complete in place, as shown on the plans, and as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for deck openings only.  Plans should only show the location where reinforcing bars are to be spliced, not a specific splice method.

10‑1.__  CLOSE ACCESS, DECK

Close access, deck shall consist of placing temporary deck cover plates and making permanent concrete closures at deck slab access openings in conformance with the details shown on the plans and these special provisions.

2

Reinforcement shall conform to the provisions in Section 52, "Reinforcement," of the Standard Specifications and these special provisions.

3

Deck cover plates and hardware shall conform to the provisions in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

4

Deck cover plates shall remain the property of the Contractor.

5

Temporary deck cover plates shall be in place over access openings at all times when traffic lanes are not closed, and shall remain in place at each opening until the concrete overlay to permanently close that opening is to be placed.

6

Concrete for deck access closure shall be a high-strength material consisting of either magnesium phosphate concrete, modified high alumina based concrete, or portland cement based concrete.  Magnesium phosphate concrete shall conform to the provisions for magnesium phosphate concrete in Section 83‑2.02D(1), "General," of the Standard Specifications and these special provisions.  Modified high alumina based concrete and portland cement based concrete shall be water activated and shall conform to the provisions for single component (water activated) magnesium phosphate concrete in Section 83‑2.02D(1), "General," of the Standard Specifications and these special provisions.
7

A clean uniform aggregate filler may be used to extend the concrete.  The moisture content of the aggregate shall not exceed 0.5 percent.  Grading of the aggregate shall conform to the following:

	Sieve Size
	Percentage Passing

	1/2"
	100

	No. 16
	0-5


8

The amount of aggregate filler shall conform to the manufacturer's recommendation, but in no case shall the concrete strengths be less than that specified for magnesium phosphate concrete in Section 83‑2.02D(1), "General," of the Standard Specifications.

9

Mixing of components of dual component (with a prepackaged liquid activator) magnesium phosphate concrete shall be by complete units, supplied by the manufacturer.  Portions of units shall not be used.  Water shall not be added to dual component magnesium phosphate concrete.

10

The areas to be filled with concrete shall be flushed with water to remove all dust and air blasted to remove all water before placing concrete.

11

Magnesium phosphate concrete shall not be mixed in containers or worked with tools containing zinc, cadmium, aluminum or copper.  Modified high alumina based concrete shall not be mixed in containers or worked with tools containing aluminum.

12

Concrete shall not be retempered.  Finishing tools that are cleaned with water shall be thoroughly dried before working the concrete.

13

When placing concrete on slopes exceeding 5 percent, the Engineer may require the Contractor to provide a flow controlled modified material.

14

Modified high alumina based concrete and portland cement based concrete shall be cured in conformance with the provisions in Section 90‑7.01B, "Curing Compound Method," of the Standard Specifications.  Magnesium phosphate concrete shall not be cured.

15

Unless otherwise permitted in writing by the Engineer, public traffic shall not be permitted on the new concrete until at least one hour after final set.

16

Closing each access opening in the deck will be measured and paid for by the unit as close access, deck.

17

The contract unit price paid for close access, deck shall include full compensation for furnishing all labor, materials (including concrete, reinforcement, deck cover plates, and hardware), tools, equipment, and incidentals, and for doing all the work involved in constructing access closures and temporary closures, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use when a project is in Climate Area III and there are joint seals and joint seal assemblies.

10‑1.__  SNOWPLOW DEFLECTOR

GENERAL

Summary

1

This work includes installing ultra-high-molecular-weight polyethylene (UHMW-PE) plates with anchorage devices.

2

Drilling and bonding of anchorage devices must comply with the specifications for drilling and bonding of dowels in Section 83-2.02D(1), "General," of the Standard Specifications.

Submittals

3

Before installing UHMW-PE plates, submit a Certificate of Compliance under Section 6-1.07, "Certificates of Compliance," of the Standard Specifications.

MATERIALS

4

UHMW-PE plates must be UV stabilized.

5

Anchorage devices must comply with ASTM A 276.  Anchorage devices must be duplex 2205 stainless steel, UNS S32205 or UNS S31803.

6

UHMW-PE plates must comply with ASTM D 4020 and the following:

	
	Plate Requirements
	

	Property
	Test Method
	Requirement

	Density
	ASTM D 792
	58 lb/ft3, min.

	Tensile strength,

ultimate
	ASTM D 638
	5,800 psi, min.

	Tensile strength,

yield
	ASTM D 638
	2,750 psi, min.

	Elongation at break
	ASTM D 638
	290 %

	Hardness
	ASTM D 2240, Shore D
	60 min.


CONSTRUCTION

7

Apply a thread locking system to the anchorage devices as specified for applying thread locking system where shown on the plans in Section 75-1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

8

If reinforcement is encountered during drilling before the specified depth is attained, notify the Engineer.  Unless the Engineer approves coring through the reinforcement, the hole will be rejected and the Contractor shall drill a new hole adjacent to the rejected hole to the depth shown on the plans.

MEASUREMENT AND PAYMENT

9

The contract unit price paid for snowplow deflector includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing and installing snowplow deflectors, including anchorage devices, drilling the holes, including coring through reinforcement when approved by the Engineer, and bonding the anchorage devices, and providing recesses as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Changes in wording or tables must be reviewed by the Chair of the Bridge Deck Protection Committee.

Verfiy that lane closures are adequate for work.  If necessary add 07-630 and require steel plates to cover polyester concrete that has not cured at least 4 hours.

1.*  Edit to suit job.

10‑1.__  POLYESTER CONCRETE EXPANSION DAM

This work includes removing existing expansion dams, removing asphaltic concrete surfacing, preparing and cleaning contact surfaces and joints, placing bar reinforcing steel and dowels, applying methacrylate resin prime coat, and placing polyester concrete expansion dams at bridge joints as shown on the plans and as specified in these special provisions. 

2.  Delete if overlay is already in place.

The asphalt concrete overlay shall be placed and then saw cut and removed at expansion dams.

3.  Delete when there are no existing expansion dams.

Existing expansion dams and portland cement concrete shall be removed to the dimensions shown on the plans by methods that will not damage the portland cement concrete or asphaltic concrete that is to remain in place.

4

When the expansion dam repair exceeds 6 feet in length, joint material that is 1/4 inch wide and either expanded polyurethane or expanded polyethylene shall be installed.  The joint material shall be placed at no more than 6 foot spacing, as shown on the plans.

5

Where dowels are to be bonded in holes drilled into existing concrete, the holes shall be drilled 1/4 inch larger than the specified dowel diameter by methods that will not shatter or damage the concrete adjacent to the hole.

6

The drilled holes shall be clean and dry at the time of placing the bonding material and the steel dowels.  The bonding material and the steel dowel shall completely fill the drilled hole.  The bonding material shall be the same resin used for the prime coat.

7

SUBMITTALS

Before starting polyester concrete expansion dam work, the Contractor shall submit plans in conformance with Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications and these special provisions for the following:

A.
Public safety plan for the use of methacrylate resin and polyester concrete

B.
Placement plan for the construction operation

8

The plans shall identify materials, equipment, and methods to be used.

9

The public safety plan for the use of methacrylate resin and polyester concrete shall include details for the following:

A.
Shipping

B.
Storage

C.
Handling

D.
Disposal of residual methacrylate resin, polyester concrete, and the containers

10

When polyester concrete expansion work is to be conducted within 100 feet of a residence, business, or public space, including sidewalks under a structure, the Contractor shall notify the public at least 7 days before starting work and monitor airborne emissions during the work.  Public notification and monitoring of airborne emissions shall conform to the following:

A.
The public safety plan shall include a copy of the notification letter and a list of addresses and locations where the letter will be delivered and posted.  The letter shall state the polyester concrete expansion dam work locations, dates, times, and what to expect.  The letter shall be delivered to each residence and each business within 100 feet of the polyester concrete expansion dam work.  The letter shall be delivered to local fire and police responders, and it shall be posted at the job site.

B.
The public safety plan shall include an airborne emissions monitoring plan prepared by a certified industrial hygienist and a copy of the hygienist's certification.  Airborne emissions shall be monitored at a minimum of 4 points including the point of mixing, the point of application, and the point of nearest public contact, as determined by the Engineer.  At the completion of polyester concrete expansion dam work, a report by the certified industrial hygienist with results of the airborne emissions monitoring plan shall be submitted to the Engineer.

11

The placement plan for construction shall include the following:

A.
Schedule of polyester concrete expansion dam work for each bridge.  The schedule shall be consistent with "Maintaining Traffic" of these special provisions.

B.
Methods and materials to be used, including the following:

1.
Description of equipment for applying the methacrylate resin

2.
Description of equipment for measuring, mixing, placing., and finishing the polyester concrete

3.
Cure time for the polyester concrete

12

If the measures proposed in the safety plan are inadequate to provide for public safety associated with the use of methacrylate resin and polyester concrete, the Engineer will reject the plan and direct the Contractor to revise the plan.  Directions for revisions will be in writing and include detailed comments.  The Engineer will notify the Contractor of the approval or rejection of a submitted or revised plan within 15 days of receipt of that plan.

13

In the event the Engineer fails to complete the review within the time allowed, and if, in the opinion of the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's delay in completing the review, the Contractor will be compensated for any resulting loss, and an extension of time will be granted, in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

14

MATERIALS

Before using methacrylate resin and polyester concrete, a Material Safety Data Sheet shall be submitted for each shipment of methacrylate and polyester resins.

15

Reinforcing steel shall conform to the provisions in Section 52, "Reinforcement," of the Standard Specifications.

16

Before placing polyester concrete, the deck shall receive a methacrylate resin prime coat.  Methacrylate resin shall be low odor, wax free, and have a high molecular weight.  Before adding initiator, the resin shall have a maximum volatile content of 30 percent when tested in conformance with the requirements in ASTM Designation: D 2369, and shall conform to the following:

	METHACRYLATE RESIN PRIME COAT

	PROPERTY
	REQUIREMENT
	TEST METHOD

	* Viscosity


	25 cP, maximum, (Brookfield RVT with UL adaptor, 

50 RPM at 77°F)
	ASTM D 2196

	* Specific Gravity


	0.90 minimum, 

at 77°F
	ASTM D 1475

	* Flash Point
	180°F, minimum
	ASTM D 3278

	* Vapor Pressure


	1.0 mm Hg, maximum, at 77°F
	ASTM D 323

	PCC Saturated Surface-Dry Bond Strength
	3.5 MPa, minimum at 24 hours and 21 ± 1°C
	California Test 551

	*  Test shall be performed before adding initiator.


17

Polyester concrete shall consist of polyester resin binder and dry aggregate.  The resin shall be an unsaturated isophthalic polyester-styrene co-polymer conforming to the following:

	POLYESTER RESIN BINDER

	PROPERTY
	REQUIREMENT
	TEST METHOD

	* Viscosity
	75 to 200 cP

(RVT, No. 1 Spindle, 20 RPM at 77°F)
	ASTM D 2196

	* Specific Gravity
	1.0 to 1.10 at 77°F
	ASTM D 1475

	Elongation
	35 percent, minimum Type I at 0.45 inch/min.

Thickness =

0.25 ± 0.03 inch
	ASTM D 638

	
	Sample Conditioning: 18/25/50 + 5/70
	ASTM D 618

	Tensile Strength
	2500 psi,

minimum Type I at 0.45 inch/min.

Thickness =

0.25 ± 0.03 inch
	ASTM D 638

	
	Sample Conditioning:  18/25/50 + 5/70
	ASTM D 618

	* Styrene Content
	40 percent to 50 percent by weight
	ASTM D 2369

	Silane Coupler
	1.0 percent, minimum (by weight) of polyester styrene resin)
	

	PCC Saturated Surface-Dry Bond Strength
	3.5 MPa, minimum at 24 hours and 21  ± 1°C
	California Test 551

	* Static Volatile Emission
	60 gram per square meter, loss, maximum
	South Coast Air Quality Management District, Standard Method

	*  Test shall be performed before adding initiator.


18

The silane coupler shall be an organosilane ester, gammamethacryloxypropyltrimethoxysilane.  The promoter shall be compatible with suitable methyl ethyl ketone peroxide and cumene hydroperoxide initiators.

19

Aggregate for polyester concrete shall conform to the provisions in Section 90‑2.02, "Aggregates," of the Standard Specifications and either of the following combined aggregate gradings:

	COMBINED AGGREGATE

	Sieve Size
	Percentage Passing

	
	3/8 inch Max.
	No. 4 Max.

	1/2 inch
	100
	100

	3/8 inch
	83 - 100
	100

	No. 4
	65 - 82
	62 - 85

	No. 8
	45 - 64
	45 - 67

	No. 16
	27 - 48
	29 - 50

	No. 30
	12 - 30
	16 - 36

	No. 50
	6 - 17
	5 - 20

	No. 100
	0 - 7
	0 - 7

	No. 200
	0 - 3
	0 - 3


20

Aggregate retained on the No. 8 sieve shall have a maximum of 45 percent crushed particles when tested in conformance with California Test 205.  Fine aggregate shall consist of natural sand.

21

The polyester resin binder in the concrete shall be approximately 12 percent by weight of the dry aggregate; the exact percentage will be determined by the Engineer.

22

The average of coarse and fine aggregate absorption shall not exceed one percent as determined by California Tests 206 and 207.

23

At the time of mixing with the resin, the moisture content of the aggregate, as determined by California Test 226, shall not exceed one half of the aggregate absorption.

24

CONSTRUCTION

The Contractor shall allow 20 day for sampling and testing by the Engineer of the methacrylate resin and polyester resin before the proposed use.

25

Equipment shall be fitted with suitable traps, filters, drip pans, or other devices as necessary to prevent oil or other deleterious material from being deposited on the deck.

26

When magnesium phosphate concrete is placed for joint reconstruction, the prime coat shall not be placed on this concrete until at least 72 hours after final set.

27

When modified high alumina based concrete is place for joint reconstruction, the prime coat shall not be placed on this concrete until at least 30 minutes after final set.

28

Cleaning the contact surfaces and joints shall be done by abrasive blasting before placing prime coat.

29

Before applying the methacrylate resin prime coat, the area to receive the prime coat shall be dry and blown clean by compressed air to remove accumulated dust and any other loose material.  The prepared surface temperature shall be at least 50°F and not more than 100°F, and the relative humidity less than 85 percent when the prime coat is applied.

30

The prime coat shall be uniformly applied to completely cover the surface to receive the polyester concrete.  The rate of spread shall be approximately 100 square feet per gallon.

31

Immediately after the prime coat has been applied, the polyester concrete expansion dam shall be placed.

32

Polyester concrete shall be mixed in mechanically operated mixers.

33

The amount of initiator used in polyester concrete shall be sufficient to produce an initial set time between 30 minutes and 120 minutes during placement.  Accelerators or inhibitors may be required to achieve proper set times and shall be used as recommended by the resin supplier.

34

The resin binder shall be initiated and thoroughly blended just before mixing with aggregate.  The polyester concrete shall be mixed a minimum of 2 minutes before placing.

35

Polyester concrete shall be placed before gelling and within 15 minutes following addition of initiator, whichever occurs first.  Polyester concrete that is not placed within this time shall be discarded.

36

The polyester concrete shall be thoroughly tamped into place and surfaces shall be struck off to the required grade.

37

A sand finish shall be uniformly applied immediately after polyester concrete strike-off and before gelling occurs to provide a minimum uniform coverage of 0.8 pounds per square yard.  The sand shall be commercial quality blast sand conforming to the quality and dryness requirements for polyester concrete aggregate as specified in these special provisions.  Ninety-five percent of the sand shall pass the No. 8 sieve and 95 percent shall be retained on the No. 20 sieve.

38

The polyester concrete dam shall be protected from moisture, traffic, and equipment for a minimum of 4 hours following final finishing.  The protection time shall be extended if additional time is required to avoid damaging the polyester concrete, as determined by the Engineer.

39

MEASUREMENT AND PAYMENT

Polyester concrete for expansion dams will be measured by the cubic foot based on the nominal dimensions shown on the plans.  No deduction will be made for volume occupied by bar reinforcing steel.

40.*  Edit to suit job.

The contract price paid per cubic foot for polyester concrete expansion dams shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in constructing expansion dams, complete in place, including polyester concrete, sawing and removing the existing expansion dam, removing portland cement concrete, removing disposing of asphalt concrete, preparing and cleaning contact surfaces, furnishing and placing bar reinforcing steel and dowels, furnishing and applying methacrylate resin prime coat, placing expansion dams, and disposal of materials as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

41

Full compensation for execution of the public safety plan, but excluding the airborne emissions monitoring work done by the certified industrial hygienist and notification of the public, shall be considered as included in the contract prices paid for the items of work involving polyester concrete expansion dam, and no additional compensation will be allowed therefor.

42

For polyester concrete expansion dams, airborne emissions monitoring work, reporting done by the certified industrial hygienist, and notification of the public will be paid for as extra work as provided in Section 4‑l.03D, "Extra Work," of the Standard Specifications.
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10‑1.__  CLEAN EXPANSION JOINTS

All deck joints shown on the plans to be cleaned shall be cleaned as specified herein.

2

Cleaning shall include removal of all existing seal material, dirt, debris, damaged waterstop, and joint filler, and shall be accomplished by methods that do not damage existing sound concrete surfaces.

3

Joint size shall be verified after the joint has been cleaned.

4.  Edit to suit.

The Contractor shall take necessary precautions to ensure that material removed from expansion joints does not fall onto public traffic, railroad property, private property, or into the waterway beneath the bridges.  The Contractor shall submit for the Engineer's approval, details for preventing material, equipment, or debris from falling onto traffic or railroad property.

5

Joints with undamaged waterstops shall be cleaned only to the top of the waterstop, provided the waterstop does not have to be removed for placement of the seal.

6.  Plans shall show whether or not waterstop exists and approximate depth of joint to be cleaned.

Joints without waterstops and joints with waterstops with existing damage or damage caused by the Contractor, shall be cleaned down to the hinge seat or bearing seat, unless otherwise directed by the Engineer.

7

All joint damage shall be repaired as directed by the Engineer.

8

Cleaning joints below existing damaged waterstops and repairing existing joint damage will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.  The cost of repairing damage caused by the Contractor's operations shall be borne by the Contractor.

9

Materials removed from the expansion joint, except for surface dust, shall be recovered and disposed of away from the site in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

10

Cleaning expansion joints will be measured by the linear foot for the length of the deck joint as shown on the plans.

11

The contract price paid per linear foot for clean expansion joint shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in cleaning expansion joints, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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10-1.__  SEALING JOINTS

Joints in concrete bridge decks and joints between concrete structures and concrete approach slabs must be sealed in conformance with the details shown on the plans, the provisions in Section 51, "Concrete Structures," of the Standard Specifications, and these special provisions.

2

When ordered by the Engineer, a joint seal larger than called for by the Movement Rating shown on the plans must be furnished and installed.  Payment to the Contractor for furnishing the larger seal and for saw cutting the increment of additional depth of groove required will be determined as provided in Section 4-1.03, "Changes," of the Standard Specifications.

3.  Use for rehabilitation jobs with Type A seal.  Provide funds in the Engineer's Estimate under Supplemental Work for saw cutting.

Saw cutting of grooves will not be required at existing joints that are to be sealed with Type A joint seal unless ordered by the Engineer.  The Contractor must make saw cuts as ordered by the Engineer, and the saw cutting will be paid for as extra work as provided in Section 4-1.03D, "Extra Work," of the Standard Specifications.
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Use when State designed assemblies are shown on the plans.

Add SSP 59‑790 and edit to suit.  Joint Seal Assemblies have no finish coats and only a single undercoat of inorganic zinc.  Edit locations of adhesion tests to "no more than 6 locations per assembly."

10‑1.__  JOINT SEAL ASSEMBLIES (MAXIMUM MOVEMENT RATING, 4 INCHES)

Joint seal assemblies shall conform to the details shown on the plans, the provisions in Section 51, "Concrete Structures," of the Standard Specifications, and these special provisions.

2

All metal parts of the joint seal assembly shall conform to the provisions in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.  Bolts, nuts, and washers shall conform to the requirements in ASTM Designation:  A 325.

3

At the Contractor's option, cleaning and painting of all new metal surfaces of the joint seal assembly, except stainless steel and anchorages embedded in concrete, may be substituted for galvanizing.  Cleaning and painting shall be in conformance with the provisions in "Clean and Paint Structural Steel" of these special provisions.

4

Certification in conformance with the requirements in SSPC‑QP 1, SSPC‑QP 2, and SSPC‑QP 3 of the "SSPC: The Society for Protective Coatings" will not be required for cleaning and painting joint seal assemblies.

5

Finish coats will not be required on joint seal assemblies.

6

Sheet neoprene shall conform to the provisions for neoprene in Section 51‑1.14, "Waterstops," of the Standard Specifications.  The sheet neoprene shall be fabricated to fit the joint seal assembly accurately.

7

Metal parts of the joint seal assembly shall be preassembled before installation to verify the geometry of the completed seal.

8

The bridge deck surface shall conform to the provisions in Section 51‑1.17, "Finishing Bridge Decks," of the Standard Specifications prior to placing and anchoring the joint seal assembly.

9

The assembly shall be placed in a blocked-out recess in the concrete deck surface.  The depth and width of the recess shall permit the installation of the assembly anchorage components or anchorage bearing surface to the lines and grades shown on the plans.

10

Sheet neoprene shall be installed at such time and in such manner that the sheet neoprene will not be damaged by construction operations.  The joint shall be cleaned of all dirt, debris and other foreign material immediately prior to installation of the sheet neoprene.

11

ALTERNATIVE JOINT SEAL ASSEMBLY

At the Contractor's option, an alternative joint seal assembly may be furnished and installed provided:  (1) that the quality of the alternative and its suitability for the intended application are at least equal to that of the joint seal assembly shown on the plans, (2) that acceptable working drawings and a Certificate of Compliance are furnished as specified herein and (3) that the alternative conforms to the following requirements: 

A.
The determination as to the quality and suitability of a joint seal assembly will be made in the same manner as provided in Section 6‑1.05, "Trade Names and Alternatives," of the Standard Specifications.  The factors to be considered will include the ability of the assembly to resist the intrusion of foreign material and water throughout the full range of movement for the application, and the ability to function without distress to any component.

B.
Joint seal assemblies will not be considered for approval unless it can be proven that the assembly has had at least one year of satisfactory service under conditions similar to this application.

C.
The Contractor shall submit complete working drawings for each joint seal assembly to the Offices of Structure Design (OSD)in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  The working drawings shall show complete details of the joint seal assembly and anchorage components and the method of installation to be followed, including concrete blockout details and additions or rearrangements of the reinforcing steel from that shown on the plans.  For initial review, 5 sets of working drawings shall be submitted.  After review, between 6 and 12 sets of working drawings, as requested by the Engineer, shall be submitted to OSD for final approval and use during construction.

D.
The working drawings shall be supplemented with calculations for each proposed joint seal assembly, as requested by the Engineer.  Working drawings shall be either 11" x 17" or 22" x 34" in size.  Each drawing and calculation sheet shall include the State assigned designations for the contract number, bridge number, full name of the structure as shown on the contract plans, and District-County-Route-Post Mile.  The design firm's name, address, and telephone number shall be shown on the working drawings.  Each sheet shall be numbered in the lower right hand corner and shall contain a blank space in the upper right hand corner for future contract sheet numbers.

E.
Calculations, when requested, and working drawings, shall be stamped and signed by an engineer who is registered as a Civil Engineer.  The Contractor shall allow the Engineer 4 weeks to review the drawings after a complete set has been received.

F.
Within 3 weeks after final working drawing approval, one set of the corrected good quality prints on 20 pound (minimum) bond paper (22" x 34" in size) of all working drawings prepared by the Contractor for each joint seal assembly shall be furnished to OSD.

G.
Each shipment of joint seal materials shall be accompanied by a Certificate of Compliance in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.  The certificate shall state that the materials and fabrication involved comply in all respects to the specifications and data submitted in obtaining the approval.

H.
The elastomer portion of the joint seal assembly shall be neoprene conforming to the requirements in Table 1 of ASTM Designation:  D 2628 and the following, except that no recovery tests or compression-deflection tests will be required:

	PROPERTY
	TEST METHOD
	REQUIREMENT

	Hardness, Type A Durometer, points
	ASTM D 2240 (Modified)
	55‑70

	Compression set, 70 hours at 212° F, maximum, percent
	ASTM D 395 (Modified)
	40


I.
All metal parts of an alternative joint seal assembly shall conform to the requirements above for the joint seal assembly shown on the plans.  At the Contractor's option, metal parts may conform to the requirements in ASTM Designation:  A 572/A 572M.

J.
The assembly and its components shall be designed to support the AASHTO HS20‑44 loading with 100 percent impact.  The tire contact area used to distribute the tire loads shall be 9.6 inches, measured normal to the longitudinal axis of the assembly, by 20 inches wide.  The assembly shall provide a smooth riding joint without slapping of components or wheel tire rumble.

K.
The Movement Rating of the assembly shall be measured normal to the longitudinal axis of the assembly.  The dimensions for positioning the assembly within the Movement Rating during installation shall be measured normal to the longitudinal axis, disregarding any skew of the deck expansion joint.

L.
The assembly shall have cast-in-place anchorage components forming a mechanical connection between the joint components and the concrete deck.

11M*.  Check with designer and insert recess size.  Typical dimensions are 10 inches deep and 12 inches wide on each side of expansion joint.  A table may be necessary to cover cases in large projects.

M.
The maximum depth and width of the recess shall be such that the primary reinforcement to provide the necessary strength of the structural members is outside the recess.  The maximum depth of the recess at abutments and at hinges shall be __ inches.  The maximum width of the recess on each side of the expansion joint shall be __ inches.

N.
All reinforcement other than the primary reinforcement shall continue through the recess construction joint into the recess and engage the anchorage components of the assembly.

O.
Horizontal angle points and vertical corners at curbs in assemblies shall consist of either premolded sections or standard sections of the joint seal assembly that have been specially miter cut or bent to fit the structure.

P.
The elastomer portion of the assembly shall be installed in conformance with the manufacturer's recommendations at such time and in such a manner that the elastomer portion will not be damaged by construction operations.  The joint and blockout shall be cleaned of all dirt, debris, and other foreign material immediately prior to the installation of the elastomer.

12

Full compensation for additional materials or work required because of the application of the optional cleaning and painting or the use of an alternative type joint seal assembly, shall be considered as included in the contract price paid per linear foot for the joint seal assembly involved and no additional compensation will be allowed therefor.
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Use for existing structures or widening of existing structures with a minimum AC overlay thickness of 2 inches and a maximum MR=2".  Plans must show the depth and width of existing AC which needs to be removed and depth and width of asphaltic plug joint seal to be placed.  Add SSP 51-720 for cleaning existing joints.

10‑1.—  ASPHALTIC PLUG JOINT SEAL

This work shall consist of removing existing seals, cleaning, and constructing binder and aggregate systems that seal the joints, and shall conform to the details shown on the plans and these special provisions.

2

Sealed joints shall comply with the following requirements:

A.
The seal shall be in planned position.

B.
The seal shall satisfactorily resist the intrusion of foreign material and water.

C.
The seal shall provide bump free passage of traffic.

3

The manufacturer of the asphaltic plug joint seal shall provide evidence that a minimum of 5000 lineal feet of asphaltic plug joint seal, furnished by the same manufacturer and used in conditions similar to this application, have been installed and have had at least 2 years of satisfactory service.

4

A technically competent representative of the manufacturer shall be present during installation of the joint seal.

5

All components of the asphaltic plug joint seal system shall be from one manufacturer.

6.  Contract must allow enough time for review of working drawings.

The Contractor shall submit complete working drawings for the proposed asphaltic plug joint seal system to the Office of Structure Design (OSD) in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  The working drawings shall show complete details of the joint seal system including all required materials and the method of installation to be followed.  For initial review, 5 sets of drawings shall be submitted.  The Contractor shall allow the Engineer 30 days to review the drawings after a complete set has been received.  After review, between 6 and 12 sets, as requested by the Engineer, shall be submitted to OSD for final approval and use during construction. In the event the Engineer fails to complete the review within the time allowed, and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the Engineer's delay in completing the review, the Contractor will be compensated for any loss and extension of time will be granted, in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

7

MATERIALS

The binder shall be either a thermoplastic polymeric modified asphalt, thermoplastic polymer-modified bitumen, polymer modified asphalt sealant, or modified elastomeric binder conforming to the following properties:

	Property
	ASTM Test Method
	Requirement

	Asphalt Compatibility
	D 5329
	Pass

	Bond

(Non-immersed)
	D 5329
	Pass 3 cycles @ --20°F, 50%

Pass 3 cycles @ 0°F, 100%

	Penetration

(Non-immersed)
	D 5329
	1 mm minimum @ 0 ± 2°F, 200 g, 60 sec

9 mm maximum @ 77° ± 2°F, 150 g, 5 sec

	Ductility
	D 113
	40 cm minimum @ 77° ± 2°F

	Flexibility 
	D 5329 (Note: Do not oven age specimen.  After 24 hours at standard conditions, allow specimens to condition at –10° ± 2  F for 2 hours before testing)
	Pass @ 10° ± 2°F

	Flow
	D 5329
	3 mm maximum @ 140  ± 2°F, 5 hours

	Resilience
	D 5329
	40% minimum @ 77° ± 2°F

	Softening Point
	D 36
	180°F, minimum

	Tensile Adhesion
	D 5329
	550% minimum  

	Safe Heating Temperature
	
	390°F to 410°F

	Recommended Pouring 

Temperature
	
	360°F to 390°F


8.  Contract must allow enough time for Caltrans lab to test the sample material.

Unless otherwise determined by the Engineer in writing, all binder material delivered to the jobsite shall have: written certification that the binder material has been tested and conforms to the requirements of these special provisions; a label clearly showing the manufacturer's name, lot or batch number, date of manufacture, and date of packaging; the date, if any, beyond which the binder shall not be used without additional testing and approval; and the manufacturer's instructions for use.  The testing and certification shall be performed at an independent testing facility that has been approved by the Engineer.  In addition, a sample of binder removed from the same binder material that will be shipped to the jobsite shall be submitted to the Engineer, along with a copy of the certified test report prepared by the independent testing facility.  The sample size shall be approximately 10 pounds and be shipped to the Transportation Laboratory 15 days prior to shipping binder material to jobsite.

9

Aggregates shall conform to the provisions in Section 90‑2.02A, "Coarse Aggregate," and 90‑2.02B, "Fine Aggregate," of the Standard Specifications.

10

The tests for mortar strengths relative to Ottawa Sand will not be required.

11

The results of Cleanness Value and Sand Equivalent tests shall meet the requirements for both "Operating Range" and "Contract Compliance" of these special provisions.

12

Aggregates shall be free from deleterious coatings, clay balls, roots, bark, sticks, rags, and other extraneous material.

13

All natural aggregates shall be thoroughly and uniformly double washed and dried before use.

14

Aggregates shall have not more than 10 percent loss when tested for soundness in conformance with California Test 214.

15

The soundness requirement for fine aggregate will be waived, provided that the durability index, Df, of the fine aggregate is 60, or greater.

16

The aggregate size and gradation shall conform to requirements specified by the manufacturer.

17

Polyethylene backer rod shall be commercial quality with a continuous, impervious, glazed surface, capable of withstanding the temperature of the hot liquid binder material and suitable for retaining the hot liquid binder while hardening.

18

The bridging plate shall be steel conforming to the requirements of ASTM Designation:  A 36/A 36M with a minimum thickness of 1/4 inch.  Plates shall be 8 inches in width and cut in 48‑inch minimum length sections.  Holes for the locating pins shall be placed along the longitudinal centerline of the plate at not more than 12 inches on center.  The locating pins shall be 16 d common steel nails minimum, or equivalent.
19

The manufacturer shall furnish certificates of compliance in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications for all material used in the asphaltic plug joint seal.

20.  Use if overlay is not already in place.

PREPARATION

The asphalt concrete overlay shall be placed and then saw cut and removed to the dimensions shown on the contract plans.  Removal methods shall not damage the existing concrete deck or asphaltic concrete that is to remain in place.

Paras 21 thru 22, use when there is an existing asphalt concrete overlay with expansion dams.

21

PREPARATION

Existing expansion dams, and asphaltic concrete shall be removed to the dimensions shown on the contract plans by methods that shall not damage the existing concrete deck or asphaltic concrete which is to remain in place.

22

Steel dowels exposed in removing existing concrete shall be cut off flush with the existing concrete or cut off at the bottom of concrete removal, whichever is lower.  Patching around or over dowels in sound concrete will not be required.  Existing voids around dowels shall be chipped back to sound concrete and the hole filled with magnesium phosphate concrete.  Magnesium phosphate concrete shall conform to the provisions for magnesium phosphate concrete in Section 83‑2.02D(1), "General," of the Standard Specifications.
23

Cleaning existing expansion joints and any required spall repair shall be done in conformance with the requirements of "Clean Expansion Joints," of these special provisions.

24

All surfaces of the blockout to receive the asphaltic plug joint seal shall be cleaned by abrasive blasting.

25

All removed materials, except for surface dust, shall be recovered and disposed of away from the site in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

26

INSTALLATION

Immediately prior to placing the joint seal, the horizontal and vertical blockout surfaces to receive the asphaltic plug seal, and the 6 inches of roadway surface adjacent to the blockout shall be cleaned and dried with a hot air lance.  The lance used shall be capable of producing a minimum temperature of 2500 F and a directional velocity of 2500 feet per second.  No moisture shall be present at the time of installation.

27

The top of the backer rod shall be placed at a minimum depth of one inch, and a maximum depth equal to the width of the existing gap, below the bottom of the blockout.

28

Bridging plate sections shall be centered over the existing gap, butt jointed and placed so that they lay flat on the bottom of the blockout.  There shall be no overlaps in the sections or gaps between the plate and blockout.

29

The required proportioning, heating temperatures, mixing, placement procedures, and finishing procedures of the aggregate and binder shall be in conformance with the manufacturer's recommendation.

30

MEASUREMENT AND PAYMENT

Joint seal (asphaltic plug) will be measured by the linear foot from end to end along the centerline of the completed seal.

31

The contract price paid per linear foot for joint seal (asphaltic plug) shall include full compensation for furnishing all labor, materials including bridging plates and locating pins, tools, equipment, and incidentals, and for doing all the work involved in constructing the joint seal, including saw cutting, removing the existing materials, and cleaning blockout surfaces, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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The movement rating shown on the plans shall include provisions for 25 percent increase in prestress shortening.

Use SSP 59-790.

10-1.__  JOINT SEAL ASSEMBLIES (MOVEMENT RATING EXCEEDING 4 INCHES)

Joint seal assemblies with movement ratings greater than 4 inches shall consist of a metal frame system, supporting rails, and support bars with intervening neoprene glands and shall conform to the details shown on the plans, the provisions in Section 51, "Concrete Structures," of the Standard Specifications, and these special provisions.

2

Joint seal assemblies will not be considered for approval without satisfactory evidence that the assemblies have had at least one year of satisfactory service under conditions similar to this application.

3

A qualified representative of the manufacturer shall be present during installation of the first assembly and shall be available for advice during any remaining installations.

4

The Contractor shall submit complete working drawings for each joint seal assembly to the Offices of Structure Design (OSD) in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  The working drawings shall show complete details of the joint seal assembly and anchorage components and the method of installation to be followed, including concrete blockout details and any additions or rearrangements of the reinforcing steel from that shown on the plans.  For initial review, 5 sets of drawings shall be submitted.  After review, between 6 and 12 sets, as requested by the Engineer, shall be submitted to OSD for final approval and use during construction.

5

The working drawings shall be supplemented with complete calculations for the particular joint seal assembly, when requested by the Engineer.  Working drawings shall be either 11" x 17" in size and each drawing and calculation sheet shall include the State assigned designations for the contract number, bridge number, full name of the structure as shown on the contract plans, and District-County-Route-Post mile.  The design firm's name, address, and phone number shall be shown on the working drawings.  Each sheet shall be numbered in the lower right hand corner and shall contain a blank space in the upper right hand corner for future contract sheet numbers.

6

Calculations, when requested, and working drawings shall be stamped and signed by an engineer who is registered as a Civil Engineer.  The Contractor shall allow the Engineer 30 days to review the drawings after a complete set has been received.

7

Within 20 days after final approval, one set of corrected 11" x 17" prints on 20‑pound (minimum) bond paper of all working drawings prepared by the Contractor for each joint seal assembly shall be furnished to the Engineer.

8

Each shipment of joint seal assembly materials shall be accompanied by a Certificate of Compliance in conformance with the provisions in Section 6‑l.07, "Certificates of Compliance," of the Standard Specifications.  The certificate shall state that the materials and fabrication involved comply in all respects to the specifications and data submitted in obtaining approval.

9

The neoprene glands shall conform to the requirements in Table 1 of ASTM Designation: D 2628 and the following, except that no recovery tests or compression-deflection tests will be required:

	Property
	Requirement
	ASTM Test Method

	Hardness, Type A Durometer, points
	55-70
	D 2240 (Modified)

	Compression set, 70 hours at 212(F maximum, percent
	40
	D 395 Method B (Modified)


10

All metal parts of the joint seal assembly shall conform to the provisions in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.  Bolts, nuts, and washers shall conform to the provisions for high-strength steel fastener assemblies in Section 75‑1.02, "Miscellaneous Iron and Steel," of the Standard Specifications.  At the Contractor's option, metal parts may conform to the requirements of ASTM Designation:  A 572/A 572M.

11

At the Contractor's option, cleaning and painting of all new metal surfaces of the joint seal assembly, except stainless steel and anchorages embedded in concrete, may be substituted for galvanizing.  Cleaning and painting shall be in conformance with the provisions in "Clean and Paint Joint Seal Assemblies" of these special provisions.

12

If the assembly consists of more than one component, the design of the assembly shall be such that the external components can be removed and reinstalled at any position, within the larger one-half of the movement rating shown on the plans, to permit the inspection of the internal components of the assembly.

13

Except for components in contact with the tires, the assembly and its components shall be designed to support the AASHTO HS20‑44 loading with 100 percent impact.  Each component in contact with the tires shall support a minimum of 80 percent of the AASHTO HS20‑44 loading with 100 percent impact.  The tire contact area used to distribute the tire loads shall be 9.6 inches, measured normal to the longitudinal axis of the assembly, by 20 inches wide.  The assembly shall provide a smooth riding joint without slapping of components or wheel tire rumble.

14

The movement rating of the assembly shall be measured normal to the longitudinal axis of the assembly.  The dimensions for positioning the assembly within the movement rating during installation shall be measured normal to the longitudinal axis, disregarding any skew of the deck expansion joint.  The assembly shall be capable of adjustment to the "a" dimension shown on the plans.

15

The maximum width of unsupported or yielding components or grooves in the roadway surface of the assembly, measured in the direction of vehicular traffic, shall be 3 inches.

16.  For orthotropic box superstructures, the plans need to show blockout in the steel box for concrete anchorage or other method.

The assembly shall have cast-in-place anchorage components forming a mechanical connection between the joint components and the concrete deck.

17

The bridge deck surface shall conform to the provisions in Section 51‑1.17 "Finishing Bridge Decks," of the Standard Specifications prior to placing joint seal assemblies and anchorages.

18

The assembly shall be completely shop-assembled and placed in a blocked out recess in the concrete deck surface.  The depth and width of the recess shall permit the installation of the assembly anchorage components or anchorage bearing surface to the planned line and grade.

19*.  Check with designer and insert recess size, usual dimensions are 12 to 16 inches deep at hinges and 18 to 36 inches wide on each side of expansion joint.  A table may be necessary to cover cases in large jobs.

The maximum depth and width of the recess shall be such that the primary reinforcement to provide the necessary strength of the structural members is outside the recess.  The maximum depth of the recess at abutments and at hinges shall be ___ inches.  The maximum width of recess on each side of the expansion joint shall be ___ inches.

20

All reinforcement other than primary reinforcement shall continue through the recess construction joint into the recess and engage the anchorage components of the assembly.

21

The vertical expansion joint in barrier shall be available for inspection after placement of the recess concrete around the anchorage components of the assembly.

22

The assembly shall make a watertight, continuous return 6 inches up into the barrier at the low side of the deck joint.  Neoprene glands shall be continuous without field splices or joints, including the return up into the barrier.

23

Full compensation for any additional materials or work required because of application of the optional cleaning and painting shall be considered as included in the contract price paid per linear foot for the joint seal assembly involved, and no additional compensation will be allowed therefor.
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Use for refinishing sound concrete surfaces, and for adjusting deck grades, 3/4 inch minimum to 1-1/2 inch ± maximum.  Before using rapid setting concrete for adjusting deck grades, check with Bridge Deck Protection Committee for any special requirements.  Do not use for refinishing areas greater than 2 feet wide.

1.  Revise para 1 when when adjusting deck grades.

10-1.__  REFINISHING BRIDGE DECKS

Surfaces of bridge decks that are exposed when existing railings, curbs, or sidewalks are removed shall be prepared and refinished flush with the adjoining deck surface in conformance with these special provisions.

2

The Contractor may refinish the deck surface using Portland cement concrete or rapid setting concrete.

3

The exact area to be refinished will be designated by the Engineer.

4

When work is being performed within 10 feet of a traffic lane or performed over traffic, dust and residue from deck preparation and cleaning shall be removed or controlled by vacuum, water spray, or shield methods approved by the Engineer.

5

Concrete shall be removed without damage to concrete that is to remain in place.  Damage to concrete that is to remain in place shall be repaired to a condition satisfactory to the Engineer.

6

The concrete in deck areas to be refinished shall be removed to a depth of approximately 3/4 inch below the adjoining deck surface.  A 3/4 inch deep saw cut shall be made along the perimeter of deck areas to be refinished before removing the concrete.

7

Existing areas of the deck more than 3/4 inch below the adjoining deck surface shall be prepared by removing not less than 1/4 inch of surface material to expose sound aggregate.

8

Concrete removal may be done by abrasive blast cutting, abrasive sawing, impact tool cutting, machine rotary abrading, or by other methods, all to be approved by the Engineer.  Cut areas shall be cleaned free of dust and all other loose and deleterious materials by brooming, abrasive blast cleaning, and high pressure air jets.  Equipment shall be fitted with suitable traps, filters, drip pans, or other devices to prevent oil or other deleterious matter from being deposited on the deck.

9

Existing reinforcement, exposed during the removal of concrete, that is to remain in place shall be protected from damage.

10

Steel dowels shall be cut off 1 inch below the existing concrete deck surface or at the bottom of concrete removal, whichever is lower.

11

Where refinishing is not required, steel dowels shall be cut off 1 inch below the finished surface and the holes shall be patched with rapid setting concrete.

12.  Use in Climate Area III or within 1000 feet of ocean or tidal waters; refer to Section 8-2 of Memos to Designers for climate area limits.

The cut ends of the steel dowels shall be cleaned and painted.  Cleaning shall conform to the requirements in SSPC‑SP 3, "Power Tool Cleaning," of the "SSPC: The Society for Protective Coatings.".  Immediately after cleaning, the metal surface shall be painted with 2 applications of unthinned zinc-rich primer (organic vehicle type) conforming to the provisions of Section 59-2.13, "Application of Zinc-Rich Primer," and Section 91, "Paint," of the Standard Specifications.  Aerosol cans shall not be used.
13

Refinishing isolated high areas in the existing deck may be accomplished by cutting the concrete down to be flush with the plane of the adjoining deck surface by abrasive sawing, grinding, impact tool cutting, or by other methods approved by the Engineer.  When grinding is performed to bring the deck concrete flush with the adjoining deck surface, the resulting surface shall have a coefficient of friction of not less than 0.35 as determined by California Test 342.

14

PORTLAND CEMENT CONCRETE

An epoxy adhesive shall be applied to the surfaces to be refinished before placing the portland cement concrete.  Immediately before applying the adhesive, the area to receive the adhesive shall be cleaned by abrasive blasting and blown clean by compressed air to remove dust and any other loose material.  The area to be covered shall be surface dry and the substrate temperature shall be 40º F or above when the adhesive is applied.

15

The epoxy adhesive shall be furnished and applied in conformance with the provisions in Section 95-1, "General," and Section 95-2.03, "Epoxy Resin Adhesive for Bonding New Concrete to Old Concrete," of the Standard Specifications.  The exact rate of applying epoxy adhesive will be determined by the Engineer.  The adhesive shall be worked onto the surface with stiff brushes or equal.

16

Portland cement concrete used to fill the prepared areas shall conform to the provisions in Section 90, "Portland Cement Concrete," of the Standard Specifications and the following:

A.
The concrete shall contain a minimum of 675 pounds of cementitious material per cubic yard.

B.
The amount of free water used in concrete shall not exceed 280 pounds per cubic yard.

C.
The aggregate shall contain between 50 and 55 percent fine aggregate and the remainder shall be pea gravel.  The grading of pea gravel shall be such that 100 percent passes the 1/2 inch sieve and not more than 5 percent passes the No. 16 sieve, unless a larger size is ordered by the Engineer.

16D.  Use above Elevation 3,000 feet, in Climate Area III.  Refer to to Section 8-2 of Memos to Designers for area limits.

D.
An air-entraining admixture conforming to the provisions in Section 90-4, "Admixtures," of the Standard Specifications shall be added to the concrete at the rate required to result in an air content of between 7 percent and 10 percent.

E.
Admixtures shall be furnished and used if directed by the Engineer.

F.
Immediately after depositing on the newly placed adhesive, the portland cement concrete shall be thoroughly consolidated until all voids are filled and free mortar appears on the surface and then struck off to the required grade.

G.
Concrete shall be cured as provided in Section 90-7.03, "Curing Structures," of the Standard Specifications.

H.
No loads of any kind shall be applied to the portland cement concrete for at least 7 days after placing.

17

RAPID SETTING CONCRETE

Rapid setting concrete used to fill the prepared areas shall be a high-strength material consisting of magnesium phosphate concrete, modified high alumina based concrete, or portland cement based concrete.  Magnesium phosphate concrete shall conform to the requirements for magnesium phosphate concrete in Section 83-2.02D(1), "General," of the Standard Specifications.  Modified high alumina based concrete and portland cement based concrete shall be water activated and shall conform to the requirements for single component (water activated) magnesium phosphate concrete in Section 83-2.02D(1), "General," of the Standard Specifications.

18

A clean uniform rounded aggregate filler may be used to extend the rapid setting concrete.  The moisture content of the aggregate shall not exceed 0.5 percent.  Grading of the aggregate shall conform to the following:

	Sieve Size
	Percentage Passing

	1/2"
	100

	No. 16
	0-5


19

The amount of aggregate filler shall conform to the manufacturer's recommendation, but in no case shall the concrete strengths be less than that specified for magnesium phosphate concrete in Section 83-2.02D(1), "General," of the Standard Specifications.

20

Mixing of components of dual component (with a prepackaged liquid activator) magnesium phosphate shall be by complete units, supplied by the manufacturer.  Portions of units shall not be used.  Water shall not be added to dual component magnesium phosphate.

21

Immediately before applying the rapid setting concrete, the surface shall be dry and blown clean by compressed air to remove accumulated dust and any other loose material.  If the surface becomes contaminated at any time before placing the concrete, the surface shall be cleaned by abrasive blasting.  The surface temperature of the areas to be covered shall be 39  F or above when the concrete is applied.  Methods proposed to heat said surfaces are subject to approval by the Engineer.  The surface for the magnesium phosphate concrete shall be dry.  The surfaces for modified high alumina based concrete or portland cement based concrete may be damp but not saturated.

22

Magnesium phosphate concrete shall not be mixed in containers or worked with tools containing zinc, cadmium, aluminum, or copper.  Modified high alumina based concrete shall not be mixed in containers or worked with tools containing aluminum.

23

Concrete shall not be retempered.  Finishing tools that are cleaned with water shall be thoroughly dried before working the concrete.

24

When placing concrete on slopes exceeding 5 percent, the Engineer may require the Contractor to provide a flow controlled modified material.

25

Modified high alumina based concrete and portland cement based concrete shall be cured in conformance with the provisions in Section 90-7.01B, "Curing Compound Method," of the Standard Specifications.  Magnesium phosphate concrete shall not be cured.

26

Unless otherwise permitted in writing by the Engineer, public traffic shall not be permitted on the new concrete until at least 24 hours after final set.

27

FINISHING REQUIREMENTS

In advance of the curing operations, the surface of the concrete shall be textured by brooming with a stiff bristled broom or by other suitable devices that will result in uniform scoring.  Brooming shall be performed transversely.  The operation shall be performed at a time and in a manner that produces a hardened surface having a uniform texture and a coefficient of friction of not less than 0.35 as determined by California Test 342.

28

Refinished surfaces that are found to have a coefficient of friction less than 0.35 shall be ground or grooved by the Contractor at his expense in conformance with the applicable provisions in Section 42, "Groove and Grind Pavement," of the Standard Specifications.

29

In the longitudinal direction, refinished surfaces shall not vary more than 0.02 foot from the lower edge of a 12-foot straightedge.  The refinished surface shall be flush with the existing adjoining surface.

30.  Delete when the contract item of refinish bridge deck is more than 10 percent of the total project cost.

MEASUREMENT AND PAYMENT

No adjustment of compensation will be made for any increase or decrease in the quantity of refinish bridge deck, regardless of the reason for the increase or decrease.  The provisions in Section 4-1.03B, "Increased or Decreased Quantities," of the Standard Specifications shall not apply to the contract item of refinish bridge deck.

31

The quantity in square feet of refinish bridge deck to be paid for will be determined from the lengths and widths of the refinished areas, measured horizontally, plus 0.2 square foot for patching around each dowel.

32.  Delete "and cleaning and painting" when not in Climate Area III or within 1000 feet of ocean or tidal waters.

The contract price paid per square foot for refinish bridge deck shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in refinishing areas of the existing bridge deck, including cutting and cleaning and painting steel dowels, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for vertical and overhead patches.  Not for use on deck surfaces subject to traffic wear, see SSPs 51-8xx.

Add supplemental funds:  

06 6514  REMOVE UNSOUND CONCRETE 

51 5028  REPAIR SPALLED SURFACE AREA   SQFT.

1.  edit to agree with plans.

10-1.__  REPAIR SPALLED SURFACE AREAS

This work consists of repairing concrete surfaces of the existing structures by removing and disposing of unsound portland cement concrete, cleaning concrete surfaces and reinforcing steel, placing reinforcement, and filling spalled areas to the limits designated by the Engineer, as shown on the plans, and in conformance with the provisions in Sections 15, "Existing Highway Facilities," 51, "Concrete Structures," and 95‑1, "Epoxy," of the Standard Specifications and these special provisions.

2

The Contractor will be permitted to use other methods and filler materials than those listed in Section 51‑1.18A, "Ordinary Surface Finish," of the Standard Specifications for filling depressions or pockets.  The method of placement shall be determined by the Contractor.  The material for filling spalled areas, and any bonding material between the existing concrete and filling material shall conform to the following requirements:

	PROPERTY
	REQUIREMENT
	TEST METHOD

	Abrasion resistance at 28 days
	25 grams, max.
	CA Test 550

	Modulus of elasticity at 28 days
	10.3 to 24.1 GPa
	CA Test 551

	Water soluble chlorides
	500 mg/kg, max.
	CA Test 422

	Water soluble sulfates
	2500 mg/kg, max.
	CA Test 417


A.
A minimum of one complete unit of all materials for repairing concrete surfaces shall be submitted to the Engineer for testing.  The Contractor shall allow 45 days for the testing.

Para 2 B, use when less than 60 working days on project.

B.
Material for repairing concrete surfaces shall have been previously approved, and shall be accompanied by a Certificate of Compliance as provided in Section 6‑1.07, "Certificates of Compliance."

3

Unsound concrete is generally that concrete which emits a relatively dead or hollow sound when its surface is tapped with a metal tool.  Concrete encasing corroded reinforcing steel beyond the limits identified by the dead or hollow sound may be considered as unsound concrete.  The Engineer will determine which concrete is unsound and which concrete is sound.

4

Equipment and tools shall not be used to remove unsound concrete which, in the opinion of the Engineer, cause the removal of excess quantities of sound concrete along with the unsound concrete.

5.  Use only for work over railroads.

Operations pertaining to repairing concrete surfaces over or adjacent to railroad tracks shall be stopped while trains are passing beneath the bridge.

6

After the removal of unsound concrete has been completed, any existing reinforcing steel which has been exposed shall be restored to position and blocked and tied in conformance with the provisions in Section 52, "Reinforcement," of the Standard Specifications.

7

Reinforcing steel that has been damaged to the extent that its usefulness is destroyed as a result of the Contractor's operations, shall be repaired or replaced by the Contractor at his expense.

8

Prior to filling spalled areas, the concrete surfaces and exposed reinforcing steel shall be cleaned of all oil, soot, rust and deleterious material by abrasive blasting.

9

When instructions for mixing, bonding, or curing are furnished by the filler or bonding material supplier, these instructions shall be followed except as modified in these provisions.

10.  The "dry mix process with hydration liquid applied separately ..." allows use of small equipment used by Caltrans Maintenance.

Shotcrete may be applied by a dry mix process with hydration liquid applied separately and immediately following the material.

11

Within 14 days after placement, the patch shall emit a ringing sound similar to the sound obtained from the adjacent sound concrete when tapped with a metal tool.

12

Access shall be provided by the Contractor to allow the Engineer to reach the spalled areas to determine limits for removal, and the repaired areas for testing by tapping and measurement.

13

Removing and disposing of unsound portland cement concrete greater than 4 inches deep and filling spalled areas greater than 4 inches deep will be paid for as extra work as provided in Section 4‑l.03D of the Standard Specifications.

14

Filling repair areas will be measured and paid for by the square foot as repair spalled surface area.

15

Measurement shall be made on the completed surface of the repaired areas.  The measured area shall be agreed upon daily between the Contractor and the Engineer.

16.  Delete reinforcement when none to be added in deep spalled areas.

The contract prices paid per square foot for repair spalled surface area shall include full compensation for furnishing all labor, materials, including reinforcement, tools, equipment, and incidentals, and for doing all the work involved in repairing spalled surface area, complete in place, except removing and disposing of unsound portland cement concrete greater than 4 inches deep and filling spalled areas greater than 4 inches deep, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Epoxy inject cracks that are in existing concrete and that are between 5 mils and 25 mils wide.

10-1.__  EPOXY CRACK INJECTION

Cracks that are designated by the Engineer in the existing concrete structure shall be prepared and filled with pressure injected epoxy in conformance with the details shown on the plans and these special provisions.

2*.  Edit to suit job.  May be as low as 5 mils.  Typical is 8 mils.

The Engineer will not designate cracks that are less than _________ mils wide for epoxy injection.

3

MATERIALS

The epoxy adhesive to be used for injecting into cracks in concrete shall be furnished in conformance with the provisions in Sections 95‑1, "General," and 95‑2.11, "Epoxy Resin Adhesive for Injection Grouting of Portland Cement Concrete Pavements, " of the Standard Specifications and these special provisions.

4

Where cracks of varying widths are to be filled, it may be necessary to use more than one epoxy formulation.

5

PREPARATION

Cracks to be filled shall be cleaned free of dust, silt, and any other material that would impair bond of epoxy to concrete.  Cleaning shall be done with oil free compressed air.  When compressed air does not remove the material in the cracks, the cracks shall be flushed with water under pressure.  When flushing water is used, the water shall be blown out of the cracks with oil-free compressed air before epoxy is injected.

6

Suitable injection ports shall be inserted in the cracks at intervals not less than the thickness of the concrete being injected.  At the end of a crack, the first port shall be about one‑half this distance from the end.  The spacing of the ports shall be adjusted so that the epoxy substantially fills the cracks.

7

The surface of crack between ports shall be sealed with tape or other temporary surface sealant that is capable of retaining the epoxy adhesive in the crack during pressure injection and until the epoxy has hardened.

8

INJECTION

Epoxy adhesive shall be pumped into the cracks through the injection ports.  The pump, hose, injection gun and appurtenances shall maintain the proportion and mix of the epoxy and shall also inject the epoxy at a sufficient rate and pressure to completely fill all designated cracks.  A suitable gasket shall be used on the head of the injection gun to prevent epoxy from running down the face of the concrete.  Pumping pressure shall be kept as low as practical.

9

The temperature of the concrete shall be not less than 50ºF or greater than 90ºF at the time that epoxy is injected.

10

Before starting injection work and at hourly intervals during injection work, when requested by the Engineer, a 3 ounce sample of mixed epoxy shall be taken from the injection gun.  If samples show any evidence of improper proportioning or mixing, injection work shall be suspended until the equipment or procedures are corrected.

11

The epoxy shall be forced into the first port at one end of a crack until epoxy runs in substantial quantity from the next adjacent port.  The first port shall then be sealed and injection started at the next port.  Injection shall then continue from port to port in this manner until the crack is fully injected.  For slanting or vertical cracks, pumping shall start at the lower end of the crack.  Where approximately vertical and horizontal cracks intersect, the vertical crack below the intersection shall be injected first.  Ports shall be sealed by removing the fitting, filling the void with epoxy, and covering with tape or surface sealant.

12

Sealing tape and temporary surface sealant shall remain in place until the epoxy has hardened.

13

On faces of concrete exposed to public view, sealant tape and other temporary surface sealant shall be removed when no longer required and any spillage of epoxy shall also be removed.  Surfaces that are not visible to the public are not required to be cleaned.

14

MEASUREMENT AND PAYMENT

The basis of payment for inject crack (epoxy) shall be a total of the lengths of the cracks which are designated by the Engineer to be injected and which have been filled with epoxy.

15

Where cracks are designated for injection on opposite sides of a concrete member and the epoxy adhesive injected on one side penetrates through the members to completely fill the crack on the opposite side, payment will be made for cracks on both sides, as though injection has been performed on both sides, except that no payment will be made for such cracks on the opposite side that were not designated by the Engineer for injection.

16

Where a crack designated for injection extends around a corner of a concrete member, the length of crack on both faces will be measured for payment.

17

The contract price paid per foot for inject crack (epoxy) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in preparing and injecting the cracks in existing concrete, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use with SSPs 15-880 and 15-940.

Location of polyester concrete overlay must be shown on the plans.

For projects with approach slabs, require approach slabs to be complete in place before placing polyester concrete overlay.

10‑1.__  POLYESTER CONCRETE OVERLAY

GENERAL

Summary

This work includes placing a polyester concrete overlay with a high molecular weight methacrylate (HMWM) resin prime coat to bridge decks.

Submittals

2.  Delete 'and a public safety plan' when overlay work is not performed within 100 feet of a residence, business, or public space; ensure an item for public safety plan is included.
Submit an overlay placement plan and a public safety plan under Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications.  The plan review time will be 15 days.

3

The overlay placement plan must include:

1.
Schedule of overlay work and testing for each bridge

2.
Description of equipment for applying HMWM resin

3.
Description of equipment for measuring, mixing, placing, and finishing polyester concrete overlay

4.
Method for isolating expansion joints

5.
Cure time for polyester concrete

6.
Description of equipment for applying sand

7.
Storage and handling of HMWM resin and polyester concrete components

8.
Disposal of excess HMWM resin, polyester concrete, and containers

4.  Use if a public safety plan is required.
The public safety plan must include details for:

1.
A public notification letter with a list of delivery and posting addresses.  The letter must state overlay work locations, dates, times, and what to expect.  Deliver the letter to residences and businesses within 100 feet of overlay work and to local fire and police officials at least 7 days before starting work.  Post the letter at the job site.

2.
An airborne emissions monitoring plan prepared and executed by a certified industrial hygienist (CIH) certified in comprehensive practice by the American Board of Industrial Hygiene.  The plan must have at least 4 monitoring points including the mixing point, application point, and point of nearest public contact.  Monitor airborne emissions during overlay work and submit emissions monitoring results after completing the work.
3.
An action plan for protection of the public when airborne emissions levels exceed permissible levels.

4.
A copy of the CIH's certification.

5

Submit a material safety data sheet for each shipment of HMWM and polyester resin components before use.

Quality Control and Assurance

6

Submit samples of HMWM and polyester resins 15 days before use under Section 6-3, "Testing," of the Standard Specifications.  Notify the Engineer 15 days before delivery of resin in containers over 55 gallons to the job site.

Paras 7 & 8:  Use when the entire deck is being overlain.

7

Complete a trial overlay before starting work.  Results from airborne emissions monitoring of the trial overlay must be submitted to the Engineer before starting production work.

8

The trial overlay must:

1.
Be at least 12 feet wide by 6 feet long and the same thickness as the project overlay

2.
Be constructed on a prepared concrete base

3.
Be placed within the project limits at an approved location

4.
Be constructed using the same equipment as the production work

5.
Replicate field conditions for the production work

6.
Determine the initial polyester concrete set time

7.
Demonstrate suitability of the proposed means and methods

8.
Demonstrate suitability of the airborne emissions monitoring plan

9.
Be disposed of under Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications

MATERIALS

9

Polyester concrete consists of polyester resin binder and aggregate.

10

Polyester resin binder must:

1.
Be an unsaturated isophthalic polyester-styrene co-polymer.

2.
Contain at least 1 percent by weight gamma-methacryloxypropyltrimethoxysilane, an organosilane ester silane coupler.

3.
Be used with a promoter compatible with suitable methyl ethyl ketone peroxide and cumene hydroperoxide initiators.

4.
Comply with the following:

	Polyester Resin Binder

	Property
	Requirement
	Test Method

	Viscosity *
	75 to 200 cP

(RVT, No. 1 Spindle, 

20 RPM at 77°F)
	ASTM D 2196

	Specific Gravity *
	1.05 to 1.10 at 77°F
	ASTM D 1475

	Elongation
	35 percent, minimum 

Type I at 0.45 inch/min.

Thickness = 0.25 ± 0.03 inch
	ASTM D 638

	
	Sample Conditioning: 18/25/50 + 5/70
	ASTM D 618

	Tensile Strength
	2500 psi, minimum Type I at 0.45 inch/min.

Thickness = 0.25 ± 0.03 inch
	ASTM D 638

	
	Sample Conditioning:  18/25/50 + 5/70
	ASTM D 618

	Styrene Content *
	40 percent to 50 percent by weight
	ASTM D 2369

	PCC Saturated Surface-Dry Bond Strength
	3.5 MPa, minimum, 

at 24 hours and 

21° ± 1°C
	California Test 551

	Static Volatile Emission *
	60 gram per square meter, loss, maximum
	SCAQMD 

Method 309-91

	 *Test must be performed before adding initiator.


11

Aggregate for polyester concrete must:

1.
Comply with Section 90-2.02, "Aggregates," of the Standard Specifications

2.
Have at most 45 percent crushed particles retained on the No. 8 sieve when tested under California Test 205

3.
Have fine aggregate consisting of natural sand

4.
Have a weighted average aggregate absorption of at most 1 percent when tested under California Tests 206 and 207

5.
At the time of mixing with resin, have a moisture content of at most one half of the weighted average aggregate absorption when tested under California Test 226

6.
Comply with one of the following aggregate gradings:

	Combined Aggregate Grading

	Sieve Size
	Percentage Passing

	
	3/8 inch Maximum
	No. 4 Maximum

	1/2 inch
	100
	100

	3/8 inch
	83 - 100
	100

	No. 4
	65 - 82
	62 - 85

	No. 8
	45 - 64
	45 - 67

	No. 16
	27 - 48
	29 - 50

	No. 30
	12 - 30
	16 - 36

	No. 50
	6 - 17
	5 - 20

	No. 100
	0 - 7
	0 - 7

	No. 200
	0 - 3
	0 - 3


12

HMWM resin prime coat consists of a resin, promoter, and initiator.  HMWM resin must:

1.
Be low odor and wax-free

2.
Comply with the following:

	Methacrylate Resin

	Property
	Requirement
	Test Method

	Volatile Content *
	30 percent, maximum 
	ASTM D 2369

	Viscosity *

	25 cP, maximum, (Brookfield RVT with UL adaptor, 

50 RPM at 77°F)
	ASTM D 2196

	Specific Gravity  *
	0.90 minimum, at 77°F
	ASTM D 1475

	Flash Point *
	180°F, minimum
	ASTM D 3278

	Vapor Pressure *

	1.0 mm Hg, maximum, at 77°F
	ASTM D 323

	PCC Saturated Surface-Dry Bond Strength
	3.5 MPa, minimum at 24 hours and 21 ± 1°C
	California Test 551

	* Test must be performed before adding initiator.


13

Sand for abrasive sand finish must:

1.
Be commercial quality blast sand

2.
Have at least 95 percent pass the No. 8 sieve and at least 95 percent retained on the No. 20 sieve when tested under California Test 205

3.
Have an average absorption of at most 1 percent when tested under California Test 207

CONSTRUCTION

14

Use a continuous mixer to mix polyester concrete.  The continuous mixer must:

1.
Employ an auger screw/chute device.

2.
Be equipped with an automatic metering device that measures and records aggregate and resin volumes.  Record volumes at least every 5 minutes, including time and date.  Submit recorded volumes at the end of the work shift.

3.
Have a visible readout gage that displays volumes of aggregate and resin being recorded.

4.
Be certified under California Test 109 before use.

5.
Produce a satisfactory mix consistently during a demonstration.

15.  Delete if a continuous mixer is required.

Polyester concrete may be mixed in mechanical mixers of at most 9 cubic feet capacity.

16

Finishing equpiment for polyester concrete must:

1.
Have grade control capabilites

2.
Be used to consolidate the polyester concrete

17

The Engineer will provide final grade and cross slope before the start of overlay work.

18.  Delete if there are no existing bridge decks to overlay.

The Engineer may (1) test existing deck surfaces for smoothness under Section 51-1.17, "Finishing Bridge Decks," of the Standard Specifications, and (2) require the deck smoothness be modified under Section 42-2, "Grinding," of the Standard Specifications.

19.  Delete if there are no new bridge decks to overlay.

New concrete deck surfaces must comply with Section 51-1.17, "Finishing Bridge Decks," of the Standard Specifications before starting overlay work.

20.  Delete "Rapid Setting Concrete Patches" if there is no item for rapid setting concrete patches.

Prepare the deck under "Prepare Concrete Bridge Deck Surface," "Remove Unsound Concrete," and "Rapid Setting Concrete Patches" of these special provisions.

21

The deck must be dry before placing the HMWM prime coat.  The concrete surface must be at least 50 degrees F and at most 100 degrees F.  Relative humidity must be at most 85 percent.

22

Sweep the deck.  Blow the deck clean with compressed air.
23.*  Use 55 square feet per gallon where the deck surface is removed or for exposed lightweight concrete surfaces.  Use 90 square feet per gallon where no deck surface is removed.

Thoroughly mix all components of HMWM resin prime coat.  Apply the HMWM resin to the deck surface:

1.
Within 5 minutes of mixing

2.
At a rate of approximately ______ sq ft per gallon

3.
Uniformly and spread to completely cover surfaces to be overlaid

24

Place the HMWM prime coat on magnesium phosphate concrete no sooner than 72 hours after final set or on modified high alumina based concrete no sooner than 30 minutes after final set.

25.  Delete if a continuous mixer is required.

Initiate the polyester resin binder and blend completely.  Add aggregate and mix for at least 2 minutes.

26

Place the polyester concrete:

1.
Immediately after applying the HMWM prime coat

2.
Before gelling

3.
Within 15 minutes of adding initiator

27

The resin binder must weigh approximately 12 percent of the weight of the aggregate.  The Engineer will determine the exact percentage.  Polyester concrete must have an initial set time of at least 30 minutes and at most 120 minutes when tested using an initial-setting time Gillmore needle under ASTM C 266.

28

Consolidate and finish the overlay to the required grade and cross section using finishing equipment.  Polyester concrete must be consolidated to a relative compaction of at least 97 percent when tested under California Test 552.

29

Apply a sand finish of at least 0.8 lbs per sq yd before gelling occurs.

30

Protect the overlay from moisture for at least 4 hours after finishing.  Allow traffic or equipment on the overlay no sooner than 4 hours after final finishing.

31

Completed polyester concrete deck surfaces must comply with Section 51-1.17, "Finishing Bridge Decks," of the Standard Specifications.

32.  Use only for minor structures, such as POCs.

Surface smoothness must vary at most 0.02 feet from the lower edge of a 12 foot ± 0.2 foot long straightedge placed in any direction.

33

Taper polyester concrete overlay edges if the overlay is not completed within the allowable lane closure time and is more than 1/2 inch higher in elevation than the adjacent pavement.  Taper edges transverse to the direction of traffic at a 20:1 (horizontal:vertical) slope.  Taper edges longitudinal to the direction of traffic at a 4:1 (horizontal:vertical) slope.  Tapers may remain and be overlaid with polyester concrete overlay.

MEASUREMENT AND PAYMENT

34

Furnish polyester concrete overlay will be measured and paid for by the cubic foot.  The volume to be paid for will be determined based on the quantity of resin binder used, the percent by weight of resin binder in the polyester concrete, and a unit weight of 135 lb per cu ft.  The payment quantity shall be the calculated quantity of polyester concrete overlay used in the work, except material used in trial overlays and wasted or unused material.  When the plans show that unsound concrete patching material is polyester overlay, the payment quantity will include the patches.

35

Place polyester concrete overlay will be measured and paid for by the square foot.  The area to be paid for will be based on the plan dimensions.

36.  Use "and furnishing materials for trial overlays" only when paragraphs 7 & 8 are used.

The contract price paid per cubic foot for furnish polyester concrete overlay shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing polyester concrete, including furnishing HMWM resin prime coat and materials for trial overlays, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as ordered by the Engineer.

37.  Use "constructing and disposing of trial overlays and base" only when paragraphs 7 & 8 are used.

The contract price paid per square foot for place polyester concrete overlay shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the polyester concrete overlay, complete in place, including application of HMWM prime coat and constructing and disposing of trial overlays and base, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as ordered by the Engineer.

Para 38 & 39:  Use if a public safety plan is required.

38

Public safety plan will be paid for on the basis of a lump sum price.

39

The contract lump sum price paid for public safety plan shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, including the public action plan and airborne emissions monitoring work performed by the CIH, notification of the public, and reporting test results, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

40

Modifications to existing bridge deck smoothness will be paid for as extra work as provided in Section 4-1.03D, "Extra Work," of the Standard Specifications.
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Use in projects involving the restoration of concrete structures.  Not to be used with magnesium phosphate, high alumina or epoxy mortar patches.

10‑1.__  BONDING PORTLAND CEMENT CONCRETE PATCHES

A bond coat of epoxy adhesive shall be applied to the surfaces of concrete and reinforcing steel to be covered with portland cement concrete patches.  This work shall not begin until all unsound concrete within the limits of the patch has been removed and the contact surfaces have been cleaned.

2

The epoxy adhesive shall be applied immediately before placing the portland cement concrete filling.  The area to be covered shall be surface dry and the substrate temperature shall be 40° F or above, when the adhesive is applied.

3

The epoxy adhesive shall be furnished and applied in conformance with the provisions in Section 95-1, "General," and Section 95-2.03, "Epoxy Resin Adhesive for Bonding New Concrete to Old Concrete," of the Standard Specifications.  The exact rate of applying epoxy adhesive will be determined by the Engineer.  The adhesive shall be spread by brush, roller, or spray methods so that all contact surfaces will be covered.

4

Bonding portland cement concrete patches will be paid for at the contract price per gallon for epoxy adhesive (bond coat).

5

The pay quantities of epoxy adhesive (bond coat) will be the quantity in gallons actually used in the work, exclusive of wasted and unused material, as determined from volumetric measurements made of the epoxy adhesive as delivered in the manufacturer's original containers.

6

The contract price paid per gallon for epoxy adhesive (bond coat) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in applying epoxy adhesive, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Use in projects with PCC patches.

Add SSP 15‑940 & SSP 51‑810.

Note:  Double check one-day closure requirement with district.  Two- or 3‑day closure not much harder than one-day closure and will eliminate the need for concrete with 845 pounds of cementitious material per cubic yard. 
10‑1.__  PORTLAND CEMENT CONCRETE PATCHES

This work shall consist of cleaning the contact surfaces and furnishing, placing, finishing, and curing portland cement concrete patches in concrete structures.  Concrete patches shall be placed as shown on the plans and in conformance with these special provisions.

2

Cleaning the contact surfaces shall be accomplished by abrasive blast cleaning the concrete and any exposed reinforcing steel, as necessary, to remove all rust, paint, grease, asphalt, or other foreign material.  Immediately prior to applying the epoxy adhesive, as required in "Bonding Portland Cement Concrete Patches" of these special provisions, the surfaces shall be recleaned by sweeping and high pressure air jetting or by other approved means as necessary to remove any debris that has accumulated during or after abrasive blast cleaning.

3

Prior to placing a concrete patch, all work specified under "Remove Unsound Concrete" and "Bonding Portland Cement Concrete Patches" of these special provisions shall have been completed within the area of the patch.

4

Portland cement concrete used in patches shall conform to the provisions in Section 90, "Portland Cement Concrete," of the Standard Specifications and the following:

A.
The combined aggregate shall consist of approximately 52 percent fine aggregate and 48 percent gravel.  The size of the gravel shall be such that 100 percent passes the 1/2‑inch sieve and not more than 5 percent passes the No. 16 sieve, unless a larger size is ordered by the Engineer.  The exact proportions of the aggregates will be determined by the Engineer.

B.
The minimum mortar strength of the fine aggregate, when tested in conformance with California Test 515, shall be 100 percent relative to Ottawa sand.

C.
A water-reducing admixture conforming to the provisions in Section 90‑4, "Admixtures," of the Standard Specifications shall be added at the dosage determined by the Engineer.  The dosage shall not exceed that recommended by the manufacturer of the admixture.

D.
The penetration of concrete shall not exceed one inch.

4E*.  Insert 845 pounds when bridge must be opened in 36 hours.  Insert 675 pounds when lane is to be closed for 3 days or more.

E.
Concrete shall contain a minimum of _____ pounds of cementitious material per cubic yard.  The concrete may be proportioned by weight or by volume.

5

Concrete shall be deposited on the epoxy bond coat before the epoxy adhesive begins to set and in conformance with the time limit specified for the type of epoxy used.  Concrete shall be thoroughly consolidated by vibration and then shall be struck off to the required grade and given a wood float finish.  Concrete patches shall be cured by the pigmented curing compound method, chlorinated rubber type.  Damage to the film of compound before the expiration of 3 days after the concrete is placed shall be repaired immediately with additional compound.

6*.  Use 36 hours with 845 lb mix.  Use 3 days with 675 lb mix.

Public traffic may be routed over concrete patches in bridge decks      36 hours    3 days after patching has been completed provided the average ambient temperature during the time exceeds 50°F.  If the average ambient temperature is less than 50°F, traffic shall not be routed over concrete patches until approved by the Engineer.

7

Portland cement concrete patches will be paid for at the contract price per cubic foot for portland cement concrete (patch).

8

The quantities of portland cement concrete (patch), in cubic feet, to be paid for will be determined from calculations based upon the total number of pounds of cementitious material used to produce the concrete actually used in the patches and the specified cementitious material content of the concrete.  Cementitious material used in wasted or unused concrete will not be included.  The number of pounds will be determined from scale weights when concrete is proportioned by weight or by sack count when concrete is proportioned by volume.

9

The contract price paid per cubic foot for portland cement concrete (patch) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work, except installing and removing temporary forms for deck slab patches that extend entirely through the slab, involved in constructing concrete patches, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

10.  Include funds in the Engineer's Estimate under Supplemental Work for installation and removal of temporary forms.

Where removal of unsound concrete extends entirely through the deck slab, furnishing, installation, and removal of temporary forms needed to support deck slab patches will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work," of the Standard Specifications.
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Use for patching areas of deck surfaces that cannot be closed for normal cure time.  Do not use for full depth deck repairs or deck overlays.

10‑1.__  RAPID SETTING CONCRETE PATCHES

This work shall consist of cleaning the surfaces and furnishing, placing, and finishing concrete patches.  Concrete patches shall be placed in conformance with the details shown on the plans, the provisions of the Standard Specifications, and these special provisions.

2

The concrete material shall be a high-strength material consisting of either magnesium phosphate concrete, modified high alumina based concrete or portland cement based concrete.  Magnesium phosphate concrete shall conform to the requirements for magnesium phosphate concrete in Section 83‑2.02D(1), "General," of the Standard Specifications and these special provisions.  Modified high alumina based concrete and portland cement based concrete shall be water activated and shall conform to the requirements for single component (water activated) magnesium phosphate concrete in Section 83‑2.02D(1), "General," of the Standard Specifications and these special provisions.
3

A clean uniform rounded aggregate filler may be used to extend the concrete.  The moisture content of the aggregate shall not exceed 0.5 percent.  Grading of the aggregate shall conform to the following:

	Sieve Size
	Percentage Passing

	1/2"
	100

	No. 16
	0-5


4

The amount of aggregate filler shall conform to the manufacturer's recommendations, but in no case shall the concrete strengths be less than that specified for magnesium phosphate concrete in Section 83‑2.02D(1), "General," of the Standard Specifications.

5

Mixing of components of dual component (with a prepackaged liquid activator) magnesium phosphate shall be by complete units, supplied by the manufacturer.  Portions of units shall not be used.  Water shall not be added to dual component magnesium phosphate.

6

Cleaning the contact surfaces of existing concrete shall be accomplished by abrasive blast cleaning the concrete and exposed reinforcing steel, as necessary, to remove all rust, paint, grease, asphalt or other foreign materials.  A minimum of 1/8 inch of concrete shall be removed.  Immediately prior to applying the new concrete, the surfaces shall be recleaned by sweeping and pressure jetting, or by other approved means, as necessary to remove debris which has accumulated during construction or after abrasive blast cleaning.  The surface temperature of the areas to be covered shall be 39° F or above when the concrete is applied.  Methods proposed to heat said surfaces are subject to approval by the Engineer.  The contact surface for the magnesium phosphate concrete shall be dry.  The contact surfaces for modified high alumina based concrete or portland cement based concrete may be damp but not saturated.

7

Magnesium phosphate concrete shall not be mixed in containers or worked with tools containing zinc, cadmium, aluminum or copper.  Modified high alumina based concrete shall not be mixed in containers or worked with tools containing aluminum.

8

Concrete shall not be retempered.  Finishing tools that are cleaned with water shall be thoroughly dried before working the concrete.

9

When placing concrete on slopes exceeding 5 percent, the Engineer may require the Contractor to provide a flow controlled modified material.

10

Modified high alumina based concrete and portland cement based concrete shall be cured in conformance with the provisions in Section 90‑7.01B, "Curing Compound Method," of the Standard Specifications.  Magnesium phosphate concrete shall not be cured.

11

Unless otherwise permitted in writing by the Engineer, public traffic shall not be permitted on the new concrete until at least one hour after final set.

(Strike and hide paras 12 through 14 if used with 51-825.)

12

Rapid setting concrete (patch) will be measured and paid for by the cubic foot.

13

The quantities of rapid setting concrete (patch), in cubic feet, to be paid for will be determined from the total number of pounds of concrete actually used in the patch divided by a plastic density of 135 pounds per cubic foot.  Wasted or unused concrete will not be included.  The number of pounds of concrete, with or without aggregate filler, will be determined from scale weights.

14

The contract price paid per cubic foot for rapid setting concrete (patch) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing concrete patches, including cleaning contact surfaces, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use when deck bleeders are shown on the plans to be placed in existing structures.  

10‑1.__  INSTALL DECK BLEEDER

Deck bleeder drains, consisting of plastic pipe installed in holes drilled through reinforced concrete bridge deck slabs and covered with wire cloth, shall conform to the details shown on the plans and the requirements in these special provisions.

2.  Use when the deck will also be sealed on the same contract.

The bleeder holes shall be drilled, and the plastic pipe installed, before placing the deck seal.  The wire cloth covers shall be placed after placing the deck seal and before placing the asphalt concrete.

3

The number of bleeders required at each bridge, and their approximate distance from railing and curbs, shall be as shown on the plans.  The exact location of each bleeder shall be as directed by the Engineer.

4

Bleeder holes shall be drilled and 2 inches in diameter.  Drilling shall be performed by diamond core drills, and shall result in accurately drilled holes without spalling of concrete at the edges of the holes.

5

Plastic pipe shall be NPS 1 1/2 polyvinyl chloride (PVC) plastic pipe, conforming to the requirements of ASTM Designation:  D 1785, Schedule 40.

6

The outside surface of the plastic pipe shall be firmly secured to the surface of the hole by an epoxy adhesive conforming to the provisions for any of the types of epoxy listed in Section 95, "Epoxy," of the Standard Specifications.  Before installation, the outside surface of the pipe shall be scored with a file or other sharp tool.  The adhesive shall be spread on both the surface of the pipe and the hole before inserting the pipe into the hole.  The adhesive shall completely fill the space between the pipe and the surface of the hole.

7

The pipe shall be installed so that the top of the pipe is approximately 1/4 inch below the concrete deck surface.

8

The galvanized wire cloth shall be 1/4 inch mesh, 0.047 inch diameter wire.  The wire cloth shall be centered above the hole and secured, by methods acceptable to the Engineer, to prevent displacement during placing of the asphalt concrete.

9

The installing of deck bleeders will be paid for as units determined from actual count in place.

10

The contract unit price paid for install bleeder shall include full compensation for furnishing all labor, materials (including plastic pipe, adhesive, and wire cloth), tools, equipment, and incidentals, and for doing all the work involved in installing deck bleeders, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for Junction Structures, Std Drawing XS 17‑010.

10-1.__  JUNCTION STRUCTURES

This work shall consist of constructing reinforced concrete junction structures in conformance with the details shown on the plans, the provisions in Section 51, "Concrete Structures," of the Standard Specifications, and these special provisions.

2.  If excavated material cannot be used on job, include SSP 19-040 with earthwork special provisions.

Earthwork shall conform to the provisions in Section 19, "Earthwork," of the Standard Specifications.

3

Reinforcing bars shall be low‑alloy steel deformed bars conforming to the requirements in ASTM Designation:  A 706/A 706M or ASTM Designation:  A 615/A 615M, Grade 60.

4

Measurement and Payment

Structural concrete, junction structure will be measured and paid for in conformance with the provisions in Sections 51‑1.22, "Measurement," and 51‑1.23, "Payment," of the Standard Specifications and these special provisions.  No deduction will be made for the volume of structural concrete occupied by pipe collars or pipe openings.

5

The contract price paid per cubic yard for structural concrete, junction structure shall include full compensation for all structure excavation and structure backfill and for furnishing and placing all bar reinforcing steel necessary to construct the junction structures, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for fireplace brick facing applied to concrete surfaces.

Final Pay Quantities are usually used.

10-1.__  ARCHITECTURAL FINISH (BRICK FACING)

Brick facing architectural finish shall be applied to concrete surfaces with a mortar bond coat either directly to the surface or to a mortar bedding on the surface as shown on the plans and in conformance with these special provisions.

2

MATERIALS

Brick for architectural finish shall conform to ASTM Designation:  C 216, Type FBS or FBX, Grade SW, including passing the freeze‑thaw 50‑cycle test.  The color of the bricks shall be uniform and of the manufacturer's standard building brick red.

3

The nominal size of brick shall be 4" x 2-2/3 " x 8".  Head and bed mortar joints shall be 1/2 inch thick.

4

Mortar shall be a proprietary, premixed packaged blend of cement, lime, and sand, without color, that requires only water to prepare for use as brick mortar.  Packages of premix shall bear the manufacturer's name, brand, weight, and color identification.  The manufacturer's recommended mixing proportions and procedures shall be furnished to the Engineer.

9

PREPARING SURFACES

Surfaces of concrete against which brick or bedding is to be placed shall be roughened and cleaned, exposing the stone aggregate, and shall be flushed with water and allowed to dry to a surface dry condition immediately prior to laying the brick.

10

Brick shall be mechanically anchored to the concrete backing with corrosion protected metal ties consisting of at least 16 gage sheet metal anchors and at least 12 gage wire placed in the middle third of the brick.  Metal ties shall be of standard manufacture for brick masonry.

11

Mortar bedding shall be used where necessary to straighten the concrete substrate.  Mortar bedding shall be not less than 3/4 inch thick.

12

BOND COAT

A bond coat of mortar shall be floated onto concrete surfaces with sufficient pressure to cover the surface evenly with no bare spots and to fill anchor grooves.  Organic adhesive shall not be used for bond coat.  The surface area to be covered with bond coat shall be no greater than the area that can be covered with brick while the bond coat is still plastic.  Bond coat mortar shall be combed with a notched trowel within 10 minutes before installing brick.  Brick shall not be installed on a skinned over mortar bond coat.

13

LAYING BRICK

Brick shall be thoroughly wetted before laying.  Wetted brick shall be drained adequately to prevent floating of the brick on the mortar bed.  Sprinkling the water onto brick is not an acceptable method for wetting.

14

The brick shall be back buttered immediately before installing the units and shall be firmly pressed into the freshly notched bond coat.  Brick shall be tapped to a true surface and to obtain 100 percent coverage by mortar on the back of each unit.  All head and bed joints shall be filled solid with mortar.  Head joints shall be shoved tight.  Joints shall be straight and of uniform and equal width.  Exposed joints shall be tooled concave.

15

The finished surface shall not vary more than 1/8 inch in 8 feet from the finished surface shown on the plans.  There shall be no offsets in adjoining units.

16

The facing shall be cured by keeping the brick continuously damp for at least 72 hours after laying.  Curing materials shall not stain the brick, mortared joints, or surrounding concrete surfaces.

17

Surfaces of concrete, completed masonry, and other such materials exposed to view shall be protected from spillage, splatters, and other deposits of cementitious materials from masonry construction.  All such deposits shall be removed without damage to the materials or exposed surfaces.  Stains, efflorescence, laitance, splashes, or spots on the faces of masonry exposed to view shall be removed.  Cleaning agents shall conform to the brick manufacturer's recommendations.  Abrasive blast cleaning methods will not be permitted on surfaces of brick.

18

MEASUREMENT AND PAYMENT

Architectural finish (brick facing) will be measured and paid for by the square foot.

19

The contract price paid per square foot for architectural finish (brick facing) of the types listed in the Engineer's Estimate shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in brick facing, complete in place, including mortar bedding and bond coat, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Use for 1/2" thick brick veneer facing applied to concrete surfaces.

Insert in the special provisions as 51-870.

10-1.__  ARCHITECTURAL FINISH (THIN BRICK VENEER)

Thin brick veneer shall be applied to concrete surfaces with a mortar bond coat as shown on the plans and in accordance with the provisions in these special provisions.

2.  Edit color if referee sample is available.

MATERIALS

Thin brick veneer for facing shall conform to ASTM Designation:  C 216, Type FBS or FBX, Grade SW, including passing the freeze‑thaw 50‑cycle test.  Veneer units shall have a uniform color of building brick red.

3

The nominal size of thin brick veneer shall be 4" x 2 2/3" x 8".  Head and bed mortar joints shall be 1/2 inch thick.

4

Mortar shall be a proprietary, premixed packaged blend of cement, lime, and sand, without color, that requires only water to prepare for use as brick mortar or grout.  Packages of premix shall bear the manufacturer's name, brand, weight, and color identification.  The manufacturer's recommended mixing proportions and procedures shall be furnished to the Engineer.

5

Grout shall be suitable for grouting quarry tile and shall conform to ANSI Standard:  A 108.5 and shall consist, by volume, of one part portland cement, up to 1/5 part lime, 2 parts sand, and an amount of water to provide a grout with a consistency that can be forcibly compressed into joints.  As an alternative, a proprietary portland cement grout suitable for grouting quarry tile may be used.

6

PREPARING SURFACES

Surfaces of concrete against which thin brick veneer is to be placed shall be abrasive blasted to remove foreign substances, such as paint, tar, oil, and curing compounds and to partially expose air bubbles and provide a roughened sandy texture.

7

BOND COAT

The bond coat shall be either dry set mortar or latex-portland cement mortar.  Organic adhesive shall not be used for bond coat.  The consistency of the mixture shall be such that ridges formed with the recommended notched trowel shall not flow or slump.  Reworking will be allowed provided no water or materials are added.  The cured setting bed shall be dampened before placing the bond coat, but the setting bed shall not be soaked.

8

The bond coat shall be floated onto the cured setting bed surface with sufficient pressure to cover the surface evenly with no bare spots.  The surface area to be covered with bond coat shall be no greater than the area that can be covered with thin brick veneer while the bond coat is still plastic.  Bond coat shall be combed with a notched trowel within 10 minutes before installing thin brick veneer.  Thin brick veneer shall not be installed on a skinned over mortar bond coat.

9

LAYING VENEER

Thin brick veneer shall be thoroughly wetted before laying.  Wetted thin brick veneer shall be drained adequately to prevent floating of the thin brick veneer on the mortar bed.  Sprinkling the water onto thin brick veneer is not an acceptable method for wetting.

10

The thin brick veneer units shall be back buttered immediately before installing the units and shall be firmly pressed into the freshly notched bond coat.  Thin brick veneer units shall be tapped to a true surface and to obtain 100 percent coverage by mortar on the back of each unit.  Joints shall be straight and of uniform and equal width.

11

Bond coat mortar that exudes into the grout spaces between and around thin brick veneer units shall be removed to the bottom of the unit.

12

Spacers, strings, ropes, pegs, glue, paper, and face mounting material shall be removed before grouting the veneer.  Grouting shall not begin until at least 48 hours after installing veneer.

13

A maximum amount of grout shall be forced into the joints between and surrounding veneer units.  The grout shall be tooled to a slightly concave cross section to a depth not more than 1/8 inch below the finished surface.

14

The finished surface shall not vary more than 1/8 inch in 8 feet from the finished surface shown on the plans.  There shall be no offsets in adjoining units.

15

The brick veneer shall be cured by keeping the veneer continuously damp for at least 72 hours after laying.  Curing materials shall not stain the veneer, mortared joints, or surrounding concrete surfaces.

16

Surfaces of completed masonry, concrete, and other such materials exposed to view shall be protected from spillage, splatters, and other deposits of cementitious materials from masonry construction.  All such deposits shall be removed without damage to the materials or exposed surfaces.  Stains, efflorescence, laitance, splashes, or spots on the faces of masonry exposed to view shall be removed.  Cleaning agents shall conform to the thin brick veneer manufacturer's recommendations.  Abrasive blast cleaning methods will not be permitted on surfaces of veneer.

17

MEASUREMENT AND PAYMENT

Brick veneer architectural finish will be measured and paid for by the square foot.

18

The contract price paid per square foot for architectural finish (brick veneer) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in brick veneer architectural finish, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for exposed aggregate finish.

Final Pay Quantities are usually used.

1.  Use when the finish is a contract pay item; delete Para 2.

10-1.__  ARCHITECTURAL FINISH (EXPOSED AGGREGATE)

Exposed aggregate architectural finish on concrete surfaces shall conform to the details shown on the plans, the provisions in Section 51, "Concrete Structures," of the Standard Specifications, and these special provisions.

2.  Use when the finish is full comped into other items such as precast slabs paid by square foot or barriers by the linear foot.  Include ahead of pay clauses for such items.  Delete Para 1.

ARCHITECTURAL FINISH (EXPOSED AGGREGATE)

Exposed aggregate architectural finish on concrete surfaces shall conform to the details shown on the plans and the provisions in Section 51, "Concrete Structures," of the Standard Specifications and these special provisions.

3.  Use only for cast-in-place concrete.

Edit for size or special source of aggregates.  Coordinate with clauses under "Colors" below.

Coarse aggregate for exposed aggregate finish for cast-in-place concrete surfaces shall be river gravel, exclusive of crushed gravel and rock, conforming to the provisions in Section 90‑2, "Materials," of the Standard Specifications for the 1-1/2 inch x 3/4 inch primary aggregate size.  The matrix of cement and fine aggregate shall be removed from the surface of the concrete by water jetting, coarse brooming, abrasive blasting, or a combination of these procedures to expose coarse aggregates to a depth of approximately 1/4 inch to 1/2 inch from the formed or floated surface.  Removal methods shall not dislodge or loosen the coarse aggregate from embedment in the concrete matrix.  At the option of the Contractor, a commercial quality, water-resistant set retarder manufactured for the intended use may be used.  Exposed aggregate finish shall have cement film, discoloring agents, dirt, dust, grease, loose concrete, and other foreign material removed and shall be uniform in appearance.

4.  Use only for precast panels.  Edit for size or special source of aggregates.  Coordinate with clauses under "Colors" below.

Facing aggregate for exposed aggregate finish for precast concrete surfaces shall be river gravel, exclusive of crushed gravel and rock, with maximum dimension of each rock between 2.5 inches and 5 inches.  Precast panels may be cast with facing aggregate up or down on the casting bed, at the option of the Contractor.  The aggregate facing mix shall be separately prepared, applied to the form or fresh concrete, and its integrity maintained during the casting process, so that the facing shall be cast integrally with the concrete wall panel, and the entire panel is homogeneous and structurally monolithic.  The facing rock shall be placed finger width apart in a pattern of randomly distributed colors and sizes.  Matrix shall be removed from the front face of the panel to expose the facing aggregate to a depth of one inch to 1-1/2 inches.  Exposed aggregate finish shall have cement film, discoloring agents, dirt, dust, grease, loose concrete, and other foreign material removed and shall be uniform in appearance.

5*.  Edit to suit.  Delete when no referee sample is available.

REFEREE SAMPLE

The architectural finish shall match the texture, color, and pattern of the referee sample        located at ____________            available for inspection by bidders at the Office of Transportation Architecture, Bridge Architecture and Aesthetics Branch, Third Floor, 1801 30th Street, Sacramento, California.

6

TEST PANEL

A test panel at least 4' x 4' in size shall be successfully completed at a location approved by the Engineer before beginning work on architectural finishes.  The test panel shall be constructed and finished with the materials, tools, equipment, and methods to be used in constructing the architectural finish.  If ordered by the Engineer, additional test panels shall be constructed and finished until the specified finish, texture, and color are obtained, as determined by the Engineer.

7

The test panel approved by the Engineer shall be used as the standard of comparison in determining acceptability of architectural finish applied to concrete surfaces.

8*.  Use only for concrete with integral coloring agent.

COLORS

A colorfast, chemically inert mineral oxide or synthetic type agent shall be mixed with the concrete to produce a uniform color in the exposed matrix embedding the facing aggregates.  The color shall be ______.

9*.  Use only when special aggregates are required.  Delete one of the sentences.

Facing aggregate shall match the variegated colors and color distribution found in the natural aggregates at ____________.  The source for the facing aggregate used in the referee sample is _________.

10.  Use only for cast-in-place concrete.

CURING

Cast-in-place concrete surfaces with architectural finish shall be cured by the water method.  Seals and curing compounds shall not be used.

11.  Use only for precast panels.

CURING

Precast panels shall be cured in conformance with the provisions in Section 90‑7.01D, "Forms-In-Place Method," or 90‑7.04, "Curing Precast Concrete Members," of the Standard Specifications.  Seals or curing compounds shall not be used on exposed aggregate finish.

Paras 12 and 13, use only when there is a contract item for texturing concrete.

12

MEASUREMENT AND PAYMENT

Exposed aggregate architectural finish will be measured and paid for by the square foot.

13

The contract price paid per square foot for exposed aggregate finish shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in architectural finish, complete in place, including test panels, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

14*.  Use only when texturing concrete is full comp'ed into other items of work.

Full compensation for exposed aggregate architectural finish shall be considered as included in the contract price paid per ______ for ______, and no separate payment will be made therefor.
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Use for architectural textured concrete surfaces.

Final Pay Quantities are usually used.

For architectural finishes that are applied rather formed into concrete surfaces, use Ref Specs 51EXAG, 51BRKF, or 51BRKV.

Insert in the special provisions as 51-890.  (Add to SSP 83‑460 or 73‑xxx when concrete barriers or miscellaneous concrete have the only textured concrete surfaces on job.)
1.  Use when the texture is a contract pay item.

10-1.__  ARCHITECTURAL SURFACE (TEXTURED CONCRETE)

Architectural texture for concrete surfaces shall conform to the details shown on the plans, the provisions in Section 51, "Concrete Structures," of the Standard Specifications, and these special provisions.

2.  Use when the texture is full comp'ed into other work—at precast panels, concrete barriers, slope paving, for very small quantities, etc.  Change all subtitles to lower case (except for first letter of each word).

ARCHITECTURAL SURFACE (TEXTURED CONCRETE)

Architectural textures for concrete surfaces shall conform to the details shown on the plans and the provisions in Section 51, "Concrete Structures," of the Standard Specifications and these special provisions.

3.  Use only the textures shown on the plans.

Architectural textures listed below are required at concrete surfaces shown on the plans:

A.
Fractured rib texture

B.
Ripped texture (reinforcing bar)

C.
Ripped texture (rope)

D.
Ripped texture (wire mesh)

E.
Scored texture

F.
Chipped texture

G.
Heavy blast texture

H.
Formed relief texture

Para 4 through 11, use only the paragraphs that apply.

4.  Use when fractured rib texture is shown on the plans.  Rib size and spacing shall be dimensioned on plans.

The fractured rib texture shall be an architectural texture simulating the appearance of straight ribs of concrete with a fractured concrete texture imparted to the raised surface between the ribs.  Grooves between ribs shall be continuous with no apparent curves or discontinuities.  Variation of the groove from straightness shall not exceed 1/4 inch for each 10 feet of groove.  The architectural texture shall have random shadow patterns.  Broken concrete at adjoining ribs and groups of ribs shall have a random pattern.  The architectural texture shall not have secondary patterns imparted by shadows or repetitive fractured surfaces.

5.  Use when ripped texture (reinforcing bar) is shown on the plans.

The ripped texture (reinforcing bar) shall be an architectural texture simulating the appearance of concrete from which embedded reinforcing steel bars together with adhering concrete have been ripped from the concrete.  Bar imprints in the concrete surface shall be from either No. 5 or No. 6 deformed reinforcing steel bars.  Imprints shall be continuous with no apparent curves or discontinuities.  The spacing of imprints shall be such that a fractured concrete texture is imparted to the entire surface between imprints, yet far enough apart to make the fractured concrete the predominate texture.  Surfaces between imprints that do not exhibit the fractured concrete texture shall be textured with a suitable tool.  The architectural texture shall have random shadow patterns.  Broken concrete between imprints and between groups of imprints shall impart a random pattern to the concrete surface.  The architectural texture shall not have secondary patterns imparted by shadows or repetitive fractured surfaces.

6.  Use when ripped texture (rope) is shown on the plans.

The ripped texture (rope) shall be an architectural texture simulating the appearance of concrete from which vertically oriented embedded rope together with adhering concrete has been ripped from the concrete.  Rope imprints shall be from 3/4‑inch diameter hemp, nylon or polypropylene twisted rope.  Only one type of rope shall be used for the entire architectural texture.  The spacing of imprints shall be such that a fractured concrete texture is imparted to the entire surface between imprints, yet far enough apart to make the fractured concrete the predominate texture.  Surfaces between imprints that do not exhibit the fractured concrete texture shall be textured with a suitable tool.  The architectural texture shall have random shadow patterns.  Broken concrete between imprints and between groups of imprints shall impart a random pattern to the concrete surface.  The architectural texture shall not have secondary patterns imparted by shadows or repetitive fractured surfaces.

7.  Use when ripped texture (wire fabric) is shown on the plans.

The ripped texture (wire fabric) shall be an architectural texture simulating the appearance of concrete from which expanded metal mesh fabric embedded below the formed surface has been ripped from the concrete.  The embedment shall be a uniform distance not less than 1/2 inch.  The size of openings shall be such that a fractured concrete texture with an amplitude of approximately 1/2 inch is imparted to the entire surface between imprints of the fabric.  Surfaces between imprints that do not exhibit the fractured concrete texture shall be textured with a suitable tool.  The architectural texture shall have random shadow patterns.  Broken concrete shall impart a random pattern to the architectural texture.  The architectural texture shall not have secondary patterns imparted by shadows or repetitive fractured surfaces.

8.  Use when scored texture is shown on the plans.  Edit to agree with plans.

The scored texture shall be a scored architectural texture made of deep striations simulating a concrete surface formed with wooden surfaces having vertically oriented, magnified grain that is very deeply weathered.  Striations shall impart a random pattern to the texture.

9.  Use when chipped texture is shown on the plans.

The chipped texture shall be an architectural texture with a chipped texture on approximately three quarters of the surface area and a smooth, formed surface on the remaining one quarter of the surface area.  The chipped texture shall be a tooled surface in a random pattern to a depth of about 3/8 inch, but not to exceed 5/8 inch, exposing a fractured concrete texture in the chipped areas.  The formed areas shall be in a random pattern.

10.  Use when heavy blast finish or texture is shown on the plans.  This finish should normally be full comp'ed into concrete item.  Delete Paras 15 thru 21 if no other textured surfaces are shown on the plans as form liners are an inappropriate method.

The heavy abrasive blast texture shall be an architectural texture accomplished by abrasive blasting the surface of the concrete to produce a generally uniform color and sandy texture with air and water bubbles in the concrete partially exposed.

11.  Use for formed reliefs such as the pictorial mural at the Old Oregon Trail UC in Redding and the Route 105 concrete barrier texture.  Delete Paras 15 thru 21 for nonrepetitive patterns.

Do not use item for textures on barriers or other concrete where unit costs are not affected by field changes.

The architectural texture shall simulate a formed relief constructed to the dimensions and shapes shown on the plans.  Corners at the intersection of plane surfaces shall be sharp and crisp without easing or rounding.  A Class 1 surface finish shall be applied to the architectural texture.

12*.  Edit to suit.  Delete when no referee sample is available.

REFEREE SAMPLE

The architectural texture shall match the texture, color, and pattern of the referee sample located at ____________        available for inspection by bidders at the Office of Transportation Architecture, Bridge Architecture and Aesthetics Branch, Third Floor, 1801 30th Street, Sacramento, California.

13

TEST PANEL

A test panel at least 4' x 4' in size shall be successfully completed at a location approved by the Engineer before beginning work on architectural textures.  The test panel shall be constructed and finished with the materials, tools, equipment, and methods to be used in constructing the architectural texture.  If ordered by the Engineer, additional test panels shall be constructed and finished until the specified finish, texture, and color are obtained, as determined by the Engineer.

14

The test panel approved by the Engineer shall be used as the standard of comparison in determining acceptability of architectural texture for concrete surfaces.

Para 15 thru 21, delete for formed mural, heavy blast, and special situations.

15.  Form liners may be inappropriate for formed murals, heavy blast finish, and jobs with small quantities of textured surfaces.

FORM LINERS

Form liners shall be used for textured concrete surfaces and shall be installed in conformance with the manufacturer's recommendations, unless other methods of forming textured concrete surfaces are approved by the Engineer.  Form liners shall be manufactured from an elastomeric material or a semi-elastomeric polyurethane material by a manufacturer of commercially available concrete form liners.  No substitution of other types of formliner material will be allowed.  Form liners shall leave crisp, sharp definition of the architectural surface.  Recurring textural configurations exhibited by repeating, recognizable shadow patterns shall be prevented by proper casting of form liner patterns.  Textured concrete surfaces with such recurring textural configurations shall be reworked to remove such patterns as approved by the Engineer or the concrete shall be replaced.

16

Form liners shall have the following properties:

	Description
	ASTM Designation:
	Range

	Elastomeric material

Shore A
hardness

Tensile strength (psi)
	D 2240

D 412
	20 to 65

130 to 900

	Semi-elastomeric polyurethane

Shore D
hardness

Tensile strength (psi)
	D 2240

D 2370
	55 to 65

2600 minimum


17

Cuts and tears in form liners shall be sealed and repaired in conformance with the manufacturer's recommendations.  Form liners that are delaminated from the form shall not be used.  Form liners with deformations to the manufactured surface caused by improper storage practices or any other reason shall not be used.

18

Form liners shall extend the full length of texturing with transverse joints at 8 foot minimum spacing.  Small pieces of form liners shall not be used.  Grooves shall be aligned straight and true.  Grooves shall match at joints between form liners.  Joints in the direction of grooves in grooved patterns shall be located only in the depressed portion of the textured concrete.  Adjoining liners shall be butted together without distortion, open cracks, or offsets at the joints.  Joints between liners shall be cleaned before each use to remove any mortar in the joint.

19

Adhesives shall be compatible with the form liner material and with concrete.  Adhesives shall be approved by the liner manufacturer.  Adhesives shall not cause swelling of the liner material.

20

RELEASING FORM LINERS

Products and application procedures for form release agents shall be approved by the form liner manufacturer.  Release agents shall not cause swelling of the liner material or delamination from the forms.  Release agents shall not stain the concrete or react with the liner material.  For reliefs simulating fractured concrete or wood grain surfaces the application method shall include the scrubbing method using a natural bristle scrub brush in the direction of grooves or grain   The release agent shall coat the liner with a thin film.  Following application of form release agent, the liner surfaces shall be cleaned of excess amounts of agent using compressed air.  Buildup of form release agent caused by the reuse of a liner shall be removed at least every 5 uses.

21

Form liners shall release without leaving particles or pieces of liner material on the concrete and without pulling or breaking concrete from the textured surface.  The concrete surfaces exposed by removing forms shall be protected from damage.

22.  Delete for formed reliefs and heavy abrasive blast finish.

ABRASIVE BLASTING

The architectural texture shall be abrasive blasted with fine abrasive to remove the sheen without exposing coarse aggregate.

23

CURING

Concrete surfaces with architectural texture shall be cured only by the forms-in-place or water methods.  Seals and curing compounds shall not be used.

Paras 24 and 25, use only when there is a contract item for texturing concrete.  Edit if some texturing is by item and some is full-comped.

24

MEASUREMENT AND PAYMENT

Architectural texture will be measured and paid for by the square foot.

25

The contract price paid per square foot for architectural texture of the types listed in the Engineer's Estimate shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in architectural texture, complete in place, including test panels, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

26*.  Use only when texturing concrete is full comped into other items of work.  Edit when some texturing is by item and some is full-comped.

PAYMENT

Full compensation for architectural texture shall be considered as included in the contract price paid per ______ for ______, and no separate payment will be made therefor.
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Use for integral pigment colored concrete.  NOTE: White portland cement may be necessary for light-colored concrete; notify estimator if required.  Cost is higher than grey portland cement.

10‑1.__  COLORED CONCRETE
Colored concrete shall conform to the provisions in Section 51, "Concrete Structures," of the Standard Specifications and these special provisions.

2*.  Define portions of structures to be colored; give bridge name and number.  Use Fed color number OR define referee sample.  Edit to suit.

The __________ of __________ shall be integrally pigmented concrete.  The color shall closely     conform to Federal Standard 595B No. _____.     match the referee sample located at ____________.
3

Color pigments shall be of high quality iron oxides conforming to ASTM C 979.  The dosage shall not exceed 10 percent by weight of cementitious material in the concrete mix design.

4*.  Delete 'constructing the architectural texture test panel.' if colored concrete is NOT used with 51-890(51TEXT); use 'placing colored concrete.' if no test panel is required.

The Contractor shall submit technical data and manufacturer's specifications for colored concrete components and a proposed plan for mixing, delivery, placement, finishing, and curing of the colored concrete.  This plan shall be submitted to the Engineer for approval at least 20 days prior to    constructing the architectural texture test panel.     placing colored concrete.

Delete Para 5 & 6 if no test panel is required OR if colored concrete is used with Ref Spec 51-890(51TEXT).

5.  Edit panel size to suit project.

A test panel of at least 4' x 4' with a minimum depth of 5 inches shall be successfully completed at a location approved by the Engineer at least 20 days before placing colored concrete.  The test panel shall be constructed, finished, and cured with the same materials, tools, equipment, and methods that will be used in placing the colored concrete.  At the completion of the curing period, the test panel shall exhibit a color that closely matches the specified color.  If ordered by the Engineer, additional test panels shall be constructed, finished, and cured until the specified color is obtained.

6

The approved test panel shall be the standard of comparison in determining the acceptability of colored concrete.  Upon successful completion of all colored concrete, all test panels shall be disposed of in conformance with the provisions in Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

7.  Use with test panels; delete 'architectural texture' if colored concrete is not used with Ref Spec 51-890(51TEXT).

Cementitious materials and aggregates from the same sources used in the approved architectural texture test panel shall be used for the colored concrete in the finished work.

8

The Contractor shall monitor the water content, weight of cementitious materials, and size, weight, and color of aggregate to maintain consistency and accuracy of the mixed colored concrete.  The Contractor shall schedule delivery of concrete to provide consistent mix times from batching until discharge.  No water shall be added after a portion of the batch has been discharged.

9

When more than one concrete pump is used to place concrete, the Contractor shall designate the pumps to receive colored concrete.  The designated pumps shall receive only colored concrete throughout the concrete placement operation.

10

Consistent finishing practices shall be used to ensure uniformity of texture and color.

11.  Barriers in climate area III require water cure; consult lab to resolve.

Unless otherwise specified, curing of colored concrete shall be by the forms-in-place method or the curing compound method only and shall conform to Section 90-7.03, "Curing Structures," of the Standard Specifications and these special provisions.  The curing compound used for curing colored concrete surfaces shall be clear or match the color of the colored concrete and shall be manufactured specifically for colored concrete.  Curing compounds containing calcium chloride shall not be used.  The time between completing surface finishing and applying curing compound shall be the same for each colored concrete component.

12

Surrounding exposed surfaces shall be protected during placement, finishing, and curing operations of colored concrete.

13*.  Insert unit and name of pay item requiring colored concrete and add to that spec (1) this full compensation clause and (2) "Colored concrete shall conform to 'Colored Concrete' of these special provisions."  Delete if colored concrete is used with Ref Spec 51-890(51TEXT).

Full compensation for colored concrete shall be considered as included in the contract price paid per ______ for ______, and no separate payment will be made therefor.
 XE "52-600_E_B06-05-09" 
Page 1 of 2
USE WITH 2006 STANDARDS.

Use in all projects requiring reinforcement.

10-1.__  REINFORCEMENT

Reinforcement shall conform to the provisions in Section 52, "Reinforcement," of the Standard Specifications and these special provisions.

2

The provisions in "Welding Quality Control" of these special provisions do not apply to resistance butt welding.

3.  Use only when the plans show splicing of new reinforcement to existing reinforcement.

When joining new reinforcing bars to existing reinforcement, sample splices shall be made using only the deformation pattern of the new reinforcement to be spliced.

4*.  Use when the plans show ultimate splices for columns or cast-in-place piles.  Edit "columns and cast-in-place piles" to suit project.

The following shall apply to ultimate splices for bar reinforcing cages of   columns   and cast-in-place piles    where the longitudinal bars are spliced vertically at the job site in or above their final positions:

1.
Instead of being removed from the completed lot, sample splices may be prepared in the same manner as specified in Section 52-1.08C(2)(a), "Production Test Requirements for Service Splices," of the Standard Specifications for service sample splices.  These sample splices shall be tested in conformance with the requirements in Section 52-1.08C(3), "Ultimate Butt Splice Test Criteria," of the Standard Specifications.

2.
Splices may be encased in concrete prior to having the QCM review, approve, and forward each Production Test Report to the Engineer.  Should the Contractor exercise this option, it is expressly understood that the Contractor will not be relieved of the Contractor's responsibility for incorporating material in the work that conforms to the requirements of the plans and specifications.  Material not conforming to these requirements will be subject to rejection.

Use Paras 5 and 6 when the plans show column or pile rebar cages that are 4 feet in diameter and larger.
5

For bar reinforcing cages measuring 4 feet in diameter and larger:

1.
At least 4 vertical bars of each cage, equally spaced around the circumference, shall be tied at all reinforcement intersections with double wire ties.

2.
At least 25 percent of remaining reinforcement intersections in each cage shall be tied with single wire ties.  Tied intersections shall be staggered from adjacent ties.

3.
Bracing shall be provided to avoid collapse of the cage during assembly, transportation, and installation.

6

Successful completion of these minimum baseline requirements for reinforcement cages 4 feet in diameter and larger will in no way relieve the Contractor of full responsibility for engineering the temporary support and bracing of the cages during construction.

Use Paras 7 thru 9 when pinned column-footing connections or when stacked bond masonry block sound walls are shown on the plans.  Make sure the plans show these connections to be galvanized.  Add SSP 52-680.

7

Reinforcement shown on the plans to be galvanized shall be galvanized in conformance with the requirements in ASTM Designation: A 767/A 767M, Class 1, except that chromating will not be required.

8

Within areas where galvanized reinforcement is required, tie wire and bar chairs or other metallic devices used to secure or support the reinforcement shall be galvanized, plastic coated, or epoxy coated to prevent corrosion of the devices or damage to the galvanized reinforcement.

9

Galvanized surfaces that are abraded or damaged caused by shipping, handling, or installation shall be repaired as specified in Section 75-1.05, "Galvanizing," of the Standard Specifications.
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USE WITH 2006 STANDARDS.

Use in severe freeze‑thaw areas ‑ Climate Area III per Section 6.17 of the RTL Guide and Memo to Designers 8‑2.

Use with SSP 52‑600.  DO NOT use with 52PURP, unless properly edited.  Add SSPs 51‑55x as necessary.

1*.  Use when only decks 12 inches or less in thickness are in the project.  Paras 1 thru 3, edit to conform to design.

(a) Include abutment backwalls when top surface is at deck level.

(b) Include top of wingwall when exposed to salt action under Type 8 or similar rail.

© Include walls when exposed to salt action.

EPOXY‑COATED REINFORCEMENT

All longitudinal and transverse bar reinforcement in bridge decks, all other bar reinforcement within or which extends to within 6 inches of the top surface of the bridge deck,       bar reinforcement within or which extends to within 6 inches of the top surface of    abutment backwalls    wingwalls    and all bar reinforcement in _______________________ shall be epoxy coated.

2*.  Paras 2 and 3, use for decks 12 inches or less in thickness when bridges with decks greater than 12 inches in thickness are also in project.

Except as specified below for bridge decks greater than 12 inches in thickness, all longitudinal and transverse bar reinforcement in bridge decks, all other bar reinforcement within or which extends to within 6 inches of the top surface of the bridge deck,     bar reinforcement within or which extends to within 6 inches of the top surface of    abutment backwalls wingwalls    and all bar reinforcement in _______________________ shall be epoxy coated.

3*.  Use for decks greater than 12 inches in thickness.  Consult with the Bridge Deck Protection Committee to determine whether bottom mat needs epoxy coating.

For bridge decks greater than 12 inches in thickness, all bar reinforcement within or which extends to within 6 inches of the top surface of the bridge deck,       bar reinforcement within or which extends to within 6 inches of the top surface of    abutment backwalls    wingwalls    and all bar reinforcement in _______________________ shall be epoxy coated.
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Use for coating prefabricated reinforcement with purple or gray epoxy coating.

Use for portions of structures that are in direct contact with marine or brackish water.  Epoxy-coated prefabricated reinforcement should be used in the water and extend 20 feet above the mean higher high tide water level.  Reinforcement inside CISS piles should not be epoxy coated.  Also use for reinforcement in barrier on structures located within 1000 feet of ocean or tidal water.  Plans must clearly define where epoxy-coated reinforcement is to be used.

Add SSPs 51-55x as necessary.  Do not use with SSP 52-640 unless appropriately edited.

EPOXY-COATED PREFABRICATED REINFORCEMENT

Bar reinforcement to be epoxy coated shall conform to the ASTM designation and grade required or permitted by Section 52-1.02A, "Bar Reinforcement," of the Standard Specifications for the location or type of structure involved.  The coated bar reinforcement shall conform to the requirements in ASTM Designation:  A 934/A 934M except as provided herein.

2

Wire reinforcement to be epoxy coated shall conform to the ASTM designation and grade required or permitted by Section 52-1.02D, "Reinforcing Wire," of the Standard Specifications for the location or type of structure involved.  The coated wire reinforcement shall conform to the requirements for Class A, Type 2 coating of ASTM Designation:  A 884/A 884M except as provided herein.
3

Appendices X1 and X2, "Guidelines For Job-Site Practices," of ASTM Designation:  A 884/A 884M and A 934/A 934M, respectively, applies except as provided herein.  The term "shall" replaces the term "should" in these appendices.  Section X1.2 of Appendix X1 and Section X2.2 of Appendix X2 do not apply.

4

All coatings shall be purple or gray in color.

5

The epoxy powder coating shall be selected from the Department's Pre-Qualified Products List.

6

A Certificate of Compliance conforming to the provisions in Section 6-1.07, "Certificates of Compliance," of the Standard Specifications shall be furnished for each shipment of epoxy-coated bar or wire reinforcement certifying that the coated bars or wire conform to the requirements in ASTM Designation:  A 934/A 934M for bars or Designation:  A 884/A 884M for wire and the provisions in these special provisions.  This Certificate of Compliance shall include all the certifications specified in ASTM Designation:  A 934/A 934M for bars or ASTM Designation:  A 884/A 884M for wire.  All qualification testing and certification shall be by an independent laboratory.

7

Except for field welding of butt splices, all welding of reinforcement shall be complete before epoxy coating the reinforcement.

8

Before epoxy coating, all resistance butt welds shall have the weld flash removed to produce a smooth profile free of any sharp edges that would prevent proper coating of the bar.  The flash shall be removed such that the ultimate tensile strength and elongation properties of the bar are not reduced and the outside radius of the flash at any point along the circumference of the bar is (1) not less than the nominal radius of the bar nor (2) greater than 3/16 inch beyond the nominal radius of the bar.

9

A proposed weld flash removal process shall be submitted to and approved by the Engineer in writing before performing any removal work.  The submittal shall demonstrate that the proposed flash removal process produces a smooth profile that can be successfully epoxy coated in conformance with the requirements specified herein.

10

Bending of epoxy-coated reinforcement after the coating has been applied will not be allowed.

11

When any portion of a reinforcing bar or wire requires epoxy coating, the entire bar or wire shall be coated except when the bar or wire is spliced outside of the limits of epoxy coating shown on the plans, epoxy coating will not be required on the portion of bar or wire beyond the splice.

12

Within areas where epoxy-coated reinforcement is required, tie wire and bar chairs or other metallic devices used to secure or support the reinforcement shall be plastic coated or epoxy coated to prevent corrosion of the devices or damage to the coated reinforcement.

13

Prior to coating, the Contractor shall furnish to the Transportation Laboratory a representative 4 ounce sample from each batch of epoxy coating material to be used.  Each sample shall be packaged in an airtight container identified with the manufacturer's name and batch number.

14

Two 30-inch-long samples of coated bar or wire reinforcement from each size and from each load shipped to the job site shall be furnished to the Engineer for testing.  These samples shall be representative of the material furnished.  These samples, as well as any additional random samples taken by the Engineer, may be tested for specification compliance.  Additional sampling and all tests performed by the Engineer may be performed at any location deemed appropriate by the Engineer.  Failure of any sample to meet the requirements of the specifications will be cause for rejection.

15

If any bar tested for coating thickness or for adhesion of coating fails to meet the requirements for coated bars in Section 9 of ASTM Designation:  A 934/A 934M, 2 retests on random samples taken from bars represented by the failed test will be conducted for each failed test.  If the results of both retests meet the specified requirements, the coated bars represented by the samples may be certified as meeting the test requirements.

16

If any wire reinforcement tested for coating thickness or for flexibility fails to meet the requirements for coated wire in Section 8 of ASTM Designation:  A 884/A 884M, 2 retests on random samples taken from wire represented by the failed test will be conducted for each failed test.  If the results of both retests meet the specified requirements, the coated wire represented by the samples may be certified as meeting the test requirements.

17

Epoxy-coated reinforcement shall be covered with an opaque polyethylene sheeting or other suitable protective material to protect the reinforcement from exposure to sunlight, salt spray, and weather.  For stacked bundles, the protective covering shall be draped around the perimeter of the stack.  The covering shall be adequately secured; however, it should allow for air circulation around the reinforcement to prevent condensation under the covering.  Epoxy-coated reinforcement shall not be stored within 1000 feet of ocean or tidal water for more than 2 months.

18

All visible damage to coatings caused by shipping, handling, or installation shall be repaired as required for repairing coating damaged before shipment conforming to the requirements in ASTM Designation:  A 934/A 934M for bar reinforcement or ASTM Designation:  A 884/A 884M for wire reinforcement.  When the extent of coating damage prior to repair exceeds 2 percent of the bar or wire surface area in one foot length, repair of the bar or wire will not be allowed and the coated bar or wire will be rejected.

19

The patching material and process shall be suitable for field application.  The patching material shall be prequalified as required for the coating material and shall be either identified on the container as a material compatible with the reinforcement coating or shall be accompanied by a Certificate of Compliance certifying that the material is compatible with the reinforcement coating.  Damaged areas shall be patched in conformance with the patching material manufacturer's recommendations.

20

Except for lap splices, all splices for epoxy-coated reinforcement shall be coated with a corrosion protection covering that is selected from the Department's Pre-Qualified Products List.  The covering shall be installed in conformance with the manufacturer's recommendations.

21.  Edit to suit job.

Any portion of bar or wire reinforcement extending beyond the limits for epoxy-coated reinforcement shown on the plans will be measured and paid for as bar reinforcing steel (bridge).
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Use only when special pay clauses for bar reinforcement are required.  Add special clauses if measurement and payment is different from that in the Standard Specifications and is not covered by other SSPs.

MEASUREMENT AND PAYMENT

Measurement and payment for reinforcement in structures shall conform to the provisions in Section 52‑1.10, "Measurement," and Section 52‑1.11, "Payment," of the Standard Specifications and these special provisions.

2.  Use when galvanized reinforcement is shown on the plans.  Standard plans for stacked bond masonry block retaining walls also show galvanized reinforcement.

Full compensation for galvanizing steel reinforcement shall be considered as included in the prices paid for the various items of work involved and no additional compensation will be allowed therefor.
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Use with SSP 52-600.

10‑1.__  HEADED BAR REINFORCEMENT

GENERAL

Headed bar reinforcement shall consist of bar reinforcement with heads attached to one or both ends and shall conform to the provisions of Section 52, "Reinforcement," of the Standard Specifications, the details shown on the plans, and these special provisions.  The type of headed bar reinforcement to be used on this project shall be selected from the Department's Pre-Qualified Products List at:

http://www.dot.ca.gov/hq/esc/approved_products_list

2

The provisions of "Welding Quality Control" of these special provisions shall not apply to headed bar reinforcement.

3

The Contractor shall perform inspection and testing before, during, and after manufacturing headed bar reinforcement and as necessary to ensure that materials and workmanship conform to the requirements of the specifications.

4

A daily production log for the manufacture of headed bar reinforcement shall be maintained by the manufacturer for each production lot.  The log shall clearly indicate the production lot numbers, the heats of bar material and head material used in the manufacture of each production lot, the number of bars in each production lot, and manufacturing records, including tracking and production parameters for welds or forgings.  The data from the daily production log shall be available to the Engineer on request.

5

A production lot of headed bar reinforcement is defined as 150 reinforcing bars, or fraction thereof, of the same bar size, with heads of the same size and type, and manufactured by the same method, produced from bar material of a single heat number and head material of a single heat number.  If one reinforcing bar has a head on both ends, it will be counted as 2 reinforcing bars for the purposes of establishing and testing production lots.  A new production lot shall be started if the heat number of either the bar material or the head material changes before the maximum production lot size of 150 units is reached.

6

The Contractor shall furnish Certificates of Compliance accompanied by a copy of the mill test report, the Production Tests Reports specified herein, and the corresponding daily production logs to the Engineer in conformance with the provisions in Section 6-1.07, "Certificates of Compliance," of the Standard Specifications for each shipment of headed bar reinforcement delivered to the jobsite.

7

Welding, welder qualifications, and inspection of welding shall conform to the requirements for friction welding in ANSI/AWS C6.1.

8

Equipment used to perform friction welding shall be fitted with an effective in-process monitoring system to record essential production parameters that describe the process of welding the head onto the reinforcement.  The parameters to be recorded shall include friction welding force, forge force, rotational speed, friction upset distance and time, and forge upset distance and time.  The data from this monitoring shall be recorded and preserved by the manufacturer until acceptance of the contract and shall be provided to the Engineer upon request.

Paras 9 & 10, use if headed bars are to be epoxy-coated.  Add SSP 52-640 or 52PURP accordingly.

9

Headed bars shall be epoxy coated in conformance with the same requirements for coating bar reinforcement specified elsewhere in these special provisions, except that before epoxy coating, the edges of heads to be epoxy coated shall be rounded; sharp edges, burrs, and weld flash that would prevent proper coating of the headed bar shall be removed.

10

Where epoxy coating of headed bar reinforcement is required, headed bar reinforcement with threaded heads shall not be used.

11

PRODUCTION TESTS

Production tests shall be performed at the Contractor's expense, at an independent qualified testing laboratory.  The independent qualified testing laboratory used to perform the testing of headed bar reinforcement samples shall not be employed or compensated by any subcontractor, or by other persons or entities hired by subcontractors who will provide other services or materials for the project, and shall have the following:

1.
A tensile testing machine capable of breaking the largest size of reinforcing bar to be tested.

2.
Operators who have received formal training for performing the testing requirements of ASTM A 970/A 970M.

3.
A record of annual calibration of testing equipment performed by an independent third party that has 1) standards that are traceable to the National Institute of Standards and Technology, and 2) a formal reporting procedure, including published test forms.

12

The Engineer shall be notified in writing when any lots of headed bar reinforcement are ready for testing.  The notification shall include the number of lots to be tested and the location where the tests are to be conducted.  After notification has been received, test samples will be randomly selected by the Engineer from each production lot of headed bar reinforcement that is ready for shipment to the jobsite.  If epoxy coating is required, test samples will be taken after the headed bar reinforcement has been prepared for epoxy coating.

13

A minimum of 3 samples from each production lot shall be tested.  One tensile test shall be conducted on each sample.

14

Tensile tests shall conform to the requirements specified in ASTM A 970/A 970M, Section 6, Class A, except that at rupture, there shall be visible signs of necking in the reinforcing bar 1) at a minimum distance of one bar diameter away from the head to bar connection for friction welded headed bar reinforcement, or 2) outside the affected zone for integrally forged headed bar reinforcement.

15

The affected zone for integrally forged headed bar reinforcement is the portion of the reinforcing bar where any properties of the bar, including the physical, metallurgical, or material characteristics, have been altered during the manufacturing process.

16

If one of the test specimens fails to meet the specified requirements, one retest shall be performed on one additional sample, selected by the Engineer, from the same production lot.  If the additional test specimen, or if more than one of the original test specimens fail to meet these requirements, all headed bar reinforcement in the lot represented by the tests will be rejected in conformance with the provisions in Section 6-1.04, "Defective Materials," of the Standard Specifications.

17

A Production Test Report for all testing performed on each lot shall be prepared by the independent testing laboratory and submitted to the Engineer as specified herein.  The report shall be signed by an engineer who represents the laboratory and is registered as a Civil Engineer in the State of California.  The report shall include the following information for each set of samples:  contract number, bridge number, lot number, bar size, type of headed bar reinforcement, physical condition of test sample, any notable defects, limits of affected zone, location of visible necking area, and the ultimate strength of each headed bar.

18

Each unit of headed bar reinforcement in a production lot to be shipped to the site shall be tagged in a manner such that production lots can be accurately identified at the jobsite.  All unidentified headed bar reinforcement received at the jobsite will be rejected.

19

MEASUREMENT AND PAYMENT

Quantities of headed bar reinforcement will be measured as units determined from the number of heads shown on the plans or as directed by the Engineer.
20.  Delete "all preparation work required before epoxy coating and" if epoxy coating  is not required. 

The contract unit price paid for headed bar reinforcement shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing headed bar reinforcement, including all preparation work required before epoxy coating and conforming to all testing requirements, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

21.  Delete ", epoxy coating headed bar reinforcement," if epoxy coating is not required

Bar reinforcement to be used in the manufacture of headed bar reinforcement, epoxy coating headed bar reinforcement, and placing the completed headed bar reinforcement into the work will be measured and paid for as specified in Section 52, "Reinforcement," of the Standard Specifications, except that the lengths to be used in the computation of calculated weight of bar reinforcement shall be the entire length of the completed headed bar, including heads.
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Use on bridges where stray current provisions are according to Bridge Design Details 12-10.1 thru 12-10.20.

1.  Edit to include only the provisions for stray current details shown on the plans.

10‑1.__  STRAY CURRENT PROTECTION

This work shall consist of connecting    prestress tendons    and reinforcing bars    and providing insulation for piles,    concrete,    reinforcing steel,    and embedded metal products.  The work shall be in accordance with the details shown on the plans and as specified in these special provisions.

2

PRESTRESS TENDON CONNECTION

Interconnection for the prestress tendons shall be provided with welded wires as shown on the plans and as specified in these specifications.

3

No. 6 steel wire shall conform to the requirements of ASTM Designation:  A 82, A 510, or A 510M.

4

Welding shall not be performed on the prestressed anchorage devices.  Arc welding shall not be performed on the prestressing strand.

5

Collector wire shall be connected by gas welding to the prestressed strand.  No gas welding shall be performed until the tendons are grouted and have cured for a minimum of 24 hours.  Joining of 2 wire pigtail ends by gas welding may be performed at any stage of the work.

6

Oxyacetylene welding shall conform to the requirements of the best standards of the industry.  Gas welding rods conforming to the requirements of Class R645 (steel rods) shall be used.

7

Welding operators must be prequalified by satisfactorily completing a field qualification test weld before performing the welds.  Qualification test welds shall be made by the operator in the presence of the Engineer, using materials similar to those on the project in the same position and under the same conditions of welding as will be encountered in the work.

8

Visual inspection of completed welds shall show no evidence of cracks, lack of fusion, or undercutting.

9

BAR REINFORCING STEEL CONNECTION

Electrical interconnection of the bar reinforcing shall be with collector bars, welded connection bars, and welded splices of straight bars as shown on the plans.

10

Welding of bars and splices shall be done by the manual shielded metal-arc process prior to installation of the prestressing strands.  Low hydrogen electrodes conforming to the requirements of AWS A5.1 for E7016 electrodes shall be used.

11

Reinforcing bars used for stray current connections shall conform to the provisions in "Reinforcement" of these special provisions.

12

COPPER CABLE TO BAR REINFORCING STEEL CONNECTION

The copper cable shall be fusion welded to the bar reinforcing steel by an exothermic type welding process as shown on the plans.  Materials used shall be in accordance with the manufacturer's recommendations regarding the mold size and shape, and the charge size and alloy mixture for the powder.

13

The copper cable shall conform to the provisions in Section 86‑2.08B, "Multiple Circuit Conductors," of the Standard Specifications.

14

Commercially available rubber splicing compound shall be applied to the welded connection.

15

Apply 2 layers of tape, each half lapped.  The tape shall be commercially available vinyl electrical tape with minimum thickness of 7 mils.

16

The test box cover and anchorage devices shall conform to the provisions in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.  The gasket shall be of commercially available neoprene.

17.  Edit SSP 49-200 to include paragraph:  "Attention is directed to the section, "Stray Current Protection," of these special provisions."

PILE AND CONCRETE INSULATION

Epoxy shall be used to insulate the top and sides of piles and other concrete surfaces as shown on the plans.  The epoxy shall be of commercial quality, nonconductive to electricity and suitable for adherence to concrete or steel surfaces.

18

The concrete surfaces on which the epoxy is to be applied shall be abrasive blast cleaned to the extent clean aggregate is exposed.

19

The epoxy coating shall be applied by brush or other suitable means that will completely and uniformly cover the surfaces before embedment in concrete.

20

Lifting anchors used in precast prestressed concrete piles shall be removed to a depth of at least 1 inch below the surface of the concrete, and the resulting hole shall be filled with epoxy adhesive before the piles are delivered to the job site.  The epoxy adhesive shall conform to the provisions in Sections 95‑1, "General," and 95‑2.01, "Binder (Adhesive), Epoxy Resin Base."

21

CONCRETE INSULATION COURSE

Concrete for use in concrete insulation course shall be Class 2 concrete conforming to the provisions in Sections 51, "Concrete Structures," and 90, "Portland Cement Concrete," of the Standard Specifications.

22

Excavation and backfill shall conform to the provisions in Section 19‑3, "Structure Excavation and Backfill," of the Standard Specifications.

23

The joint between the concrete insulation course and the footing shall conform to the provisions for horizontal construction joints in Section 51‑1.13, "Bonding," of the Standard Specifications, except that abrasive blast cleaning of the joint will not be required.

24

NEOPRENE MATERIAL

Neoprene sheet insulation shall conform to the details shown on the plans and specified in these specifications.

25

The neoprene sheet insulation shall be fabricated from sheet neoprene conforming to the provisions for neoprene in Section 51‑1.14, "Waterstops," of the Standard Specifications.  The sheet insulation shall be at least 1/8 inch thick and placed with each successive sheet lapped securely to the preceding by a minimum of 6 inches.

26

JOINT SEALANT

The insulating joint sealant shall be a single component non-sag polyurethane seal conforming to the requirements of ASTM Designation:  C 920.

27

Concrete surfaces to receive joint sealant shall be abrasive blast cleaned and primed.  The primer and backing rod shall be as recommended by the manufacturer of the joint sealant.

28

MEMBRANE INSULATION

Membrane insulation shall conform to the provisions in Section 54, "Waterproofing," of the Standard Specifications and these special provisions.

29

When membrane insulation is shown on the plans, it shall conform to the provisions for dampproofing in Section 54.

30

The exposed surfaces of the membrane insulation shall be of uniform height above ground without unsightly bulges, depressions, or other imperfections.

31

At the option of the Contractor, a preformed membrane insulation system may be furnished and applied in lieu of the dampproofing specified above.  Preformed membrane insulation shall conform to the requirements in these special provisions.

32

A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications shall be furnished for the preformed membrane sheet.  The Certificate of Compliance shall include the following information: (1) type of preformed membrane sheet and (2) the conditioner or primer application rates.

33

The preformed membrane insulation system shall consist of an adhesive, conditioner, or primer applied to a prepared surface; a preformed membrane sheet of rubberized asphalt or polymer modified bitumen; mastic or tape for sealing the edges of the sheet; and a protective covering over the sheet held by an adhesive.

34

The preformed membrane sheet shall be either permanently applied to a polyethylene film or reinforced with a polypropylene mesh fabric, polyester/polypropylene fabric, or a fiberglass mesh fabric.  The membrane sheet shall conform to the following requirements:

	Property
	Test
	Requirement

	
	
	Polyethylene Film
	Fabric Reinforced

	Tensile Strength (Minimum) (1)
	ASTM D 882 (2)
	20 lbs/inch (3)
	20 lbs/inch (3)

	Percent Elongation at break
(Minimum) (4)
	ASTM D 882 (2)
	150 percent (3)
	25 percent (3)

	Pliability
	ASTM D 146 (5)
	No cracks
	No cracks

	Thickness (Minimum) (6)
	
	60 mils
	60 mils

	Rubberized Asphalt Softening Point (Minimum)
	AASHTO T 53
	165°F
	165°F

	Polymer Modified Bitumen Softening Point (Minimum)
	AASHTO T 53
	210°F
	210°F

	Notes:

(1)  Breaking factor in machine direction.

(2)  Method A, average 5 samples.

(3)  At 73.4°F ± 3.6°F

(4)  Machine direction.

(5)  180‑degree bend over a one‑inch mandrel at 10°F

(6)  Total thickness of preformed membrane sheet and polyethylene film or fabric reinforcement.


35

Adhesives, conditioners, primers, mastics, and sealing tapes shall be manufactured for use with the respective preformed membrane sheet materials and shall be applied according to the manufacturer's recommendations.

36

The protective covering shall be 1/8 inch minimum thickness hardboard or other material that furnishes equivalent protection.  Backfill material and equipment shall not cut, scratch, depress, or cause any other damage to the preformed membrane.

37

Surfaces designated to receive the preformed membrane insulation system shall be thoroughly cleaned of dirt, dust, loose or unsound concrete, and other extraneous material and shall be free from fins, sharp edges, and protrusions that would, in the opinion of the Engineer, puncture or otherwise damage the membrane.  Sharp corners to be covered shall be rounded (outside) or chamfered (inside).

38

Surfaces shall be dry when components of the preformed membrane insulation system are applied.

39

Preformed membrane insulation shall not be applied to any surface until the Contractor is prepared to follow its application with the placing of the protective covering and backfill within a sufficiently short time such that the membrane will not be damaged by workers or equipment, exposure to weathering, or any other cause.  Damaged membrane or protective covering shall be repaired or replaced by the Contractor at his expense.

40

All projecting pipe, conduits, sleeves, or other facilities passing through the membrane insulation shall be flashed with prefabricated or field-fabricated boots, fitted coverings, or other devices as necessary to provide watertight construction.

41

All conditioner or primers shall be thoroughly mixed and continuously agitated during application.  Conditioner, primers, or adhesive shall be allowed to dry to a tack free condition prior to placing membrane sheets.

42

The surfaces shall be recoated if membrane sheets are not placed over primer, conditioner, or adhesive within the time recommended by the manufacturer.

43

The preformed membrane seal shall not be applied in wet or foggy weather, nor when the ambient temperature is below 40°F.

44

Preformed membrane material shall be placed starting at the bottom and lapped by a minimum of 6 inches at splices and at repairs to holes or tears.

45

Exposed edges of preformed membrane sheets shall have a trowelled bead of manufacturer's recommended mastic applied after the membrane is placed.

46

The surface of the preformed membrane shall be cleaned free of all dirt and other deleterious material before the protective covering is placed.

47

The protective covering shall be placed on a coating of adhesive of a type recommended by the manufacturer.  The adhesive shall be applied at a rate sufficient to hold the protective covering in position until the backfill is placed.

48

HIGH DENSITY MORTAR BLOCKS

Precast mortar blocks used for insulating bar reinforcement with a clear coverage of 2 inches or greater shall contain not less than 760 pounds of cementitious material per cubic yard.  The mortar blocks shall be dense, homogeneous, and water tight.

49

EPOXY-COATED REINFORCING STEEL

Epoxy-coated reinforcing steel used for insulation shall be placed as shown on the plans and shall conform to the provisions in Section 52‑1.02B, "Epoxy-coated Reinforcement," of the Standard Specifications.

50

When a coupling nut is used at the attachment between the approach slab and the abutment, the nut shall be epoxy coated either before or after fabrication.  Epoxy coating placed after fabrication shall be in accordance with "Insulated Embedded Metal Products" of these special provisions.

51

PLASTIC END COVERS

Plastic end cover insulators shall be placed on column reinforcing bars as shown on the plans.  The plastic end covers shall be of the type commercially available to protect workers from protruding reinforcing bars.  The plastic end covers shall be bonded to the reinforcing bars with a commercially available epoxy that is compatible with the plastic covers.  Sufficient epoxy shall be used to insure that there will be no voids between the plastic covers and the reinforcing bars.

52

PIPE WRAPPING TAPE

Wrapping tape for insulation of steel pipe embedded in concrete shall be pressure sensitive polyvinyl chloride or polyethylene tape having nominal thickness of 20 mils.  A primer shall be used as recommended by the manufacturer of the tape.  Apply one layer of tape half lapped.

53.  If needed, edit SSP 51-770 or 51-790 to include paragraph:  Joint seal assemblies shall be insulated in conformance with "Stray Current Protection" of these special provisions.

INSULATED EMBEDDED METAL PRODUCTS

Epoxy shall be used to insulate joint seal assemblies, deck drain assemblies, pipe hanger hardware, and catenary pole anchorage hardware from stray current in concrete.  The epoxy shall be a commercial quality epoxy, nonconductive to electricity, and suitable for adhering to metal surfaces.

54

Galvanized surfaces shall be prepared in conformance with the provisions in Section 59‑3.02, "Surface Preparation," of the Standard Specifications.

55

The epoxy coating shall be applied by brush or other suitable means that will completely and uniformly cover all surfaces in contact with the concrete.

56

At the option of the Contractor, commercial quality neoprene bushings around the pipe at strap supports may be substituted for epoxy coating the hanger rod.

57

At the option of the Contractor, a heavy coat of bituminous paint applied to all metal parts of joint seal assemblies in contact with concrete, may be substituted for epoxy coating the metal parts.

58.  Delete work not required or work being paid for separately.

PAYMENT

Except as otherwise provided, full compensation for connecting    prestress tendons    and reinforcing bars and for providing insulation for the piles,    concrete,    reinforcing steel,    and embedded metal products    shall be considered as included in the contract prices paid for the various contract items of work involved, and no additional compensation will be allowed therefor.
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Use for shotcrete with a strength requirement shown on the plans.  For applications on other than flat surfaces, e.g., walls, abutment seat extenders, infill walls, etc., a full scale prototype should be required for prequalification in lieu of test panels.

Use with SSP 52-600.

10‑1.__  SHOTCRETE

Shotcrete shall conform to the specifications in Section 51, "Concrete Structures," and Section 53, "Shotcrete," of the Standard Specifications and these special provisions.

2

Shotcrete shall completely encase reinforcement and other obstructions shown on the plans.

3.  List construction of preconstruction shotcrete test panels in order of work, SSP 05-010.

Attention is directed to the section, "Order of Work," in these special provisions regarding furnishing preconstruction shotcrete test panels.

4

Except for finish coats, shotcrete shall be applied by the wet-mix process only.

5

Finish coats, applied by the dry-mix process, may be used only when approved by the Engineer.

6.  Edit strength to match plans.

Shotcrete shall have a minimum compressive strength of 3250 psi at 28 days.  No shotcrete work shall be performed before verification by the Engineer of the required compressive strength.

7

Splicing of reinforcing bars No. 7 or larger in shotcrete shall be by butt splicing only.

8

The Contractor shall be responsible for obtaining and testing all required preconstruction and production test cores.  Coring and testing shall be performed in the presence of the Engineer.  The Engineer shall be notified a minimum of 24 hours before the Contractor performs any coring or testing.

9

All cores shall be obtained and tested for compressive strength in conformance with the specifications in ASTM Designation: C 42/C 42M.  Cores used for determining compressive strength shall be free of bar reinforcement or other obstructions.  The testing shall be performed at an independent testing facility approved by the Engineer.  A copy of the test results shall be furnished to the Engineer within 5 days following completion of testing.  Test cylinders specified in Section 90-9 "Compressive Strength" of the Standard Specifications will not be required for shotcrete.

10

All test panels shall become the property of the Contractor and shall be disposed of in conformance with the specifications in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

11.  Edit number of panels if more are required elsewhere. (e.g., architectural specs)

PRECONSTRUCTION REQUIREMENTS

Before performing shotcrete work, the Contractor shall construct at least 2 preconstruction shotcrete test panels for each mixture being considered.
12

The nozzleperson shall have a minimum of 3000 hours experience as a nozzleperson on projects with a similar application.

13

At least 15 days before constructing any shotcrete test panels, the Contractor shall submit, in conformance with specifications in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, a Quality Control Plan (QCP) for the proposed method of shotcrete placement.  The plan shall include:

1.
The number and qualifications of nozzlepersons available to place shotcrete, the number of nozzlepersons on the project site at any time during the shotcrete placement, description of their work schedule, and the procedures for avoiding fatigue of any nozzleperson.

2.
The proposed method of placing shotcrete, including, but not limited to, application rates, details of any proposed construction joints and their locations, and methods for achieving the required thickness and surface finish.

3.
The procedure for curing shotcrete surfaces.

4.
The description of a debris containment system, to be used during the cleaning of bar reinforcing steel and concrete and placing of shotcrete, as required to provide for public safety.

14

The Engineer shall have 15 days to review and approve the QCP submittal after a complete plan has been received.  No construction of shotcrete test panels shall be performed until the QCP is approved by the Engineer.  Should the Engineer fail to complete the review within this time allowance, and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in approving the QCP, the delay will be considered a right of way delay in conformance with the specifications in Section 8-1.09, "Right of Way Delays," of the Standard Specifications.

15

Preconstruction shotcrete test panels shall be constructed by the nozzlepersons and application crew scheduled to do the work, using equipment, materials, mixing proportions, ambient temperatures and procedures proposed for the work.  The preconstruction shotcrete test panels shall conform to the following:

1.
One shotcrete test panel, of the size determined by the Contractor, shall be unreinforced and shall have 3 cores taken from it and tested for compressive strength.  The compressive strength shall be the average strength of the 3 cores, except that, if any core should show evidence of improper coring, the core shall be discarded and the compressive strength shall be the average strength of the remaining cores.  The test panel shall be identified and submitted to the Engineer with the test results including a description of the mixture, proportions, and ambient temperature.

2.
One shotcrete test panel shall have the same (1) thickness, (2) bar size and quantity of bar reinforcement or other obstructions, and (3) positioning of bar reinforcement or obstructions as the most heavily reinforced section of shotcrete to be placed.  The test panel shall be square with the length of the sides equal to at least 3 times the thickness of the most heavily reinforced section of shotcrete to be placed, but not less than 30 inches.  After a minimum 7 days of cure, the test panel shall be broken by the Contractor, in the presence of the Engineer, into pieces no larger than 10 inches in greatest dimension.  The surfaces of the broken pieces shall be dense and free of laminations and sand pockets, and shall verify the bar reinforcement or other obstructions are completely encased.

3.
Both test panels shall be cured under conditions similar to the actual work.

4.
At the option of the Contractor, cores to be used for determining the compressive strength may be taken from the reinforced test panel described above instead of making a separate unreinforced test panel as described above.  The compressive strength shall be the average strength of the 3 cores, except that, if any core should show evidence of improper coring or contains bar reinforcement or other obstructions, the core shall be discarded and the compressive strength shall be the average strength of the remaining cores.  If cores are taken from the reinforced test panel, the panel shall not be broken into pieces, as described above, until it has cured for a minimum of 14 days.

16.  Use when full scale prototype is not required

The requirements for constructing preconstruction shotcrete test panels may be eliminated, when approved by the Engineer, if a test panel report and certified compressive strength test data are furnished from a State highway project with a similar application of approximately equal thickness, including similar quantities and placement of reinforcement or other obstructions.  The proposed nozzleperson shall have constructed the test panel described in the test panel report.  The test panel report shall list the names of the application crew, equipment used, materials, mixing proportions, ambient temperatures and procedures used to make the test panels.  The certified compressive strength test data shall be for cores taken from the same test panels.

17

PLACING

An air blowpipe shall be used during shotcrete placement to remove rebound, overspray, and other debris from the areas to receive shotcrete.

18

Construction joints shall be tapered and shall conform to the specifications in Sections 51‑1.13, "Bonding," of the Standard Specifications.

19

All overspray and rebound shall be removed before final set and before placement of shotcrete on adjacent surfaces.

20

Rebound or any other material which has already exited the nozzle shall not be reused.

21

Shotcrete shall be cured in conformance with the specifications in Section 90‑7.03, "Curing Structures," of the Standard Specifications.

22

When a finish coat is to be used, all loose, uneven or excess material, glaze, and rebound shall be removed by brooming, scraping, or other means and the surface left scarified.  Surface deposits which take a final set shall be removed by abrasive blasting.  Before placing the finish coat, the receiving surface shall be washed down with an air-water blast.

23.  Use when cast-in-place concrete is shown on plans next to shotcrete.

Shotcrete extending into the space shown on the plans for cast-in-place concrete shall be removed.

24

TESTING AND ACCEPTANCE

At least 3 production shotcrete test cores shall be taken from each 300 square feet or portion thereof of shotcrete placed each day.  The cores shall be 3 inches in diameter.  The location where cores are to be taken will be designated by the Engineer.  Test cores shall be identified by the Contractor, and a description of the core location and mixture, including proportions, shall be submitted to the Engineer with the test cores, immediately after coring.  Cored holes shall be filled with mortar in conformance with the specifications in Section 51‑1.135, "Mortar," of the Standard Specifications.

25.  Use with diaphragm bolsters.  Delete para 24 if bolsters have the only shotcrete on the project.

At least one production shotcrete test core shall be taken from each bolster.  The cores shall be 3 inches in diameter by a length equal to one inch less than the shotcrete thickness.  The location where cores are to be taken will be designated by the Engineer.  Test cores shall be identified by the Contractor, and a description of the core location and mixture, including proportions, shall be submitted to the Engineer with the test cores immediately after coring.  Cored holes shall be filled with mortar in conformance with the specifications in Section 51‑1.135, "Mortar," of the Standard Specifications.

26

Upon receipt of the cores, the Engineer will perform a visual examination to determine acceptance, as described below.  Within 48 hours after receipt, the Engineer will return the cores to the Contractor for compressive strength testing.

27

The compressive strength test shall be performed using the shotcrete production test cores described above.  The compressive strength shall be the average strength of the 3 cores, except that, if any core should show evidence of improper coring, the core shall be discarded, and the compressive strength shall be the average strength of the remaining cores.

28.  Use with diaphragm bolsters AND when more than 3 bolsters are shown on the plans. 

The compressive strength test shall be performed using the shotcrete production test cores.  The compressive strength for 3 consecutively placed bolsters shall be the average strength of the 3 cores, except that if any core should show evidence of improper coring, the core shall be discarded and the compressive strength shall be the average strength of the remaining cores.  

29

The basis of acceptance for production shotcrete test cores shall be (1) that the core is dense and free of laminations and sand pockets, and shows the reinforcement or other obstructions are completely encased and (2) the same as specified for test cylinders in the 4th and 5th paragraphs of Section 90‑9.01, "General," of the Standard Specifications.

30

If any production test core shows signs of defective shotcrete as described in (1) above, the shotcrete represented by that test core will be rejected, unless the Contractor, at the Contractor's expense, obtains and submits evidence acceptable to the Engineer that the strength and quality of the shotcrete placed in the work are acceptable.

31

The surface finish of the shotcrete shall conform to the specifications in Section 51‑1.18, "Surface Finishes," of the Standard Specifications.

32

MEASUREMENT AND PAYMENT

Full compensation for the Quality Control Plan, constructing and breaking test panels, furnishing and testing cores and patching cored holes shall be considered as included in the contract price paid per cubic yard for shotcrete, and no additional compensation will be allowed therefor.

33.  Use for all shotcrete, except diaphragm bolsters, where there is BAR reinforcing steel shown on the plans. (i.e., other than wire reinforcement)  Edit the item name to match the project.

Bar reinforcement in shotcrete will be paid for as bar reinforcing steel (retaining wall).

34.  Use with diaphragm bolsters.  Delete para 32 if bolsters have the only shotcrete on the project.

Full compensation for the Quality Control Plan, constructing and breaking test panels, furnishing and testing cores and patching cored holes shall be considered as included in the contract unit price paid for diaphragm bolster, and no additional compensation will be allowed therefor.

 XE "54-010_E_B05-01-06" 
Page 1 of 3
USE WITH 2006 STANDARDS.

Use for dampproofing and membrane waterproofing.

Use for waterproofing of steel column casings.

Use SSP 54‑040 for waterproofing railroad bridge decks.

Use SSP 54‑120 for waterproofing highway bridge decks.

10‑1.__  WATERPROOFING

Waterproofing shall conform to the provisions in Section 54, "Waterproofing," of the Standard Specifications and these special provisions.

Paras 2 and 3.  Use with steel column casings.

2

Membrane waterproofing shall be applied to the painted undercoat of steel column casings in the same manner provided for waterproofing concrete surfaces.

3

The exposed surfaces of the membrane waterproofing applied to steel column casings shall be of uniform height above ground without unsightly bulges, depressions or other imperfections.

Paras 4 thru 21.  Allow this option on backfilled surfaces.  Do not use for roofs.

4

At the option of the Contractor, a preformed membrane waterproofing system may be furnished and applied in lieu of the asphalt membrane waterproofing specified above.  Preformed membrane waterproofing shall conform to these special provisions.

5

A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications shall be furnished for the preformed membrane sheet.  The Certificate of Compliance shall include the following information:  (1) type of preformed membrane sheet, and (2) the conditioner or primer application rates.

6

The preformed membrane waterproofing system shall consist of an adhesive, conditioner or primer applied to a prepared surface; a preformed membrane sheet of rubberized asphalt or polymer modified bitumen; mastic or tape for sealing the edges of the sheet; and a protective covering over the sheet held by an adhesive.

7

The preformed membrane sheet shall be either permanently applied to a polyethylene film or reinforced with a polypropylene mesh fabric, polyester/polypropylene fabric or a fiberglass mesh fabric.  The membrane sheet shall conform to the following requirements:

	
	
	Requirement

	Property
	Test
	Polyethylene Film
	Fabric Reinforced

	Tensile Strength (min.)(1)
	ASTM D 882 (2)
	20 lbs/in (3)
	20 lbs/in (3)

	Percent Elongation at break 

(min.) (4)
	ASTM D 882 (2)
	150 percent (3)
	25 percent (3)

	Pliability
	ASTM D 146 (5)
	No cracks
	No cracks

	Thickness (min.) (6)
	‑‑‑‑‑‑
	60 mils
	60 mils

	Rubberized Asphalt 

Softening Point (min.)
	AASHTO T 53
	165° F
	165° F

	Polymer Modified Bitumen

Softening Point (min.)
	AASHTO T 53
	210° F
	210° F

	Notes:

(1)  Breaking factor in machine direction.

(2)  Method A, average 5 samples.

(3)  At 73.4° F ±3.6° F

(4)  Machine direction.

(5)  180‑degree bend over a one‑inch mandrel at 10° F

(6)  Total thickness of preformed membrane sheet and polyethylene film or fabric reinforcement


8

Adhesives, conditioners, primers, mastics and sealing tapes shall be manufactured for use with the respective preformed membrane sheet materials and shall be applied according to the manufacturer's recommendations.

9

The protective covering shall be 1/8 inch minimum thickness hardboard or other material that furnishes equivalent protection.  Backfill material and equipment shall not cut, scratch, depress or cause any other damage to the preformed membrane.

10

Surfaces designated to receive preformed membrane waterproofing shall be thoroughly cleaned of dirt, dust, loose or unsound concrete, and other extraneous material and shall be free from fins, sharp edges, and protrusions that would, in the opinion of the Engineer, puncture or otherwise damage the membrane.  Sharp corners to be covered shall be rounded (outside) or chamfered (inside).

11

Surfaces shall be dry when components of the preformed membrane waterproofing system are applied.

12

Preformed membrane waterproofing shall not be applied to any surface until the Contractor is prepared to follow its application with the placing of the protective covering and backfill within a sufficiently short time that the membrane will not be damaged by workers or equipment, exposure to weathering, or from any other cause.  Damaged membrane or protective covering shall be repaired or replaced by the Contractor at the Contractor's expense.

13

All projecting pipe, conduits, sleeves or other facilities passing through the preformed membrane waterproofing shall be flashed with prefabricated or field‑fabricated boots, fitted coverings or other devices as necessary to provide watertight construction.

14

All conditioner or primers shall be thoroughly mixed and continuously agitated during application.  Conditioner, primers or adhesive shall be allowed to dry to a tack free condition prior to placing membrane sheets.

15

The surfaces shall be recoated if membrane sheets are not placed over primer, conditioner or adhesive within the time recommended by the manufacturer.

16

The preformed membrane sheet shall not be applied in wet or foggy weather, nor when the ambient temperature is below 40° F.

17

Preformed membrane material shall be placed starting at the bottom and lapped by a minimum of 6 inches at splices and at repairs to holes or tears.

18

Exposed edges of membrane sheets shall have a trowelled bead of manufacturer's recommended mastic or sealing tape applied after the membrane is placed.

19

The surface of the preformed membrane shall be cleaned free of dirt and other deleterious material before the protective covering is placed.

20

The protective covering shall be placed on a coating of adhesive of a type recommended by the manufacturer.  The adhesive shall be applied at a rate sufficient to hold the protective covering in position until the backfill is placed.

21

Preformed membrane waterproofing will be measured and paid for by the square foot as asphalt membrane waterproofing.

22.  Use when quantities of damproofing are small.

Dampproofing will be measured and paid for as asphalt membrane waterproofing.
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Use for all railroad underpass decks.

Add SSP 51‑440 and SSP 51‑300.

Verify that the use of timber treatment is in accordance with Fish and Game requirements.  Check project permits prior to final editing; some treatments may not be allowed.

1*.  Insert underpass names as needed.

10‑1.__  WATERPROOFING AND COVER

Membrane waterproofing and protective cover shall be furnished and applied to the surface of the deck of the ____________________________________ railroad underpass in conformance with the details shown on the plans and the requirements of the AREMA Manual for Railway Engineering and these special provisions.

2

The waterproofing membrane shall be butyl rubber secured with an approved adhesive.  At the option of the Contractor and subject to the requirements for butyl rubber, ethylene‑propylene‑diene‑monomer (EPDM) may be substituted for butyl rubber.

3

The butyl rubber membrane, adhesive, splicing cement, butyl gum splicing tape, anti‑bonding paper, and fibered aluminum roof coating shall conform to the requirements of the AREMA Manual, Chapter 29, Part 2, "Membrane Waterproofing."

4

Butyl rubber membrane shall be 0.060 inch thick, minimum.

5

The protective cover over the membrane waterproofing shall be 2 layers of asphaltic panels applied with adhesive and sealing compound to a total thickness not less than 3/4 inch.  Sealing compound for joints and edges shall be compatible with the membrane, the adhesive used to fasten the membrane to the deck, splicing cement, and the protective cover panels.  All materials shall conform to the requirements of AREMA Manual, Chapter 29, and the following:

A.
The individual panels shall be 3/8 inch thick.  Panels shall be installed in sizes not less than 4' x 8', except as cut for closures.

B.
Panels shall be shipped and stored on smooth, flat surfaces.

C.
When panels are shipped with an inert material between the sheets to prevent sticking, all inert material shall be removed from the panel before installation.

6

Membrane waterproofing shall not be applied to any surface until the Contractor is prepared to follow its application with the placing of the protective cover within a sufficiently short time that the membrane will not be damaged by workers or equipment, exposure to weathering or from any other cause.

7

Concrete surfaces to receive the seal shall be swept or air blown clean of all dirt, dust, gravel, loose concrete particles, and other extraneous materials.  Projections or depressions on the surface on which the membrane is to be applied that may cause injury to the membrane shall be removed or filled as directed by the Engineer.

8

There shall be no depressions or pockets in horizontal surfaces of the finished waterproofing.  The membrane shall be carefully turned into drainage fittings.  Special care shall be taken to make the waterproofing effective along the sides and ends of girders and decks and at stiffeners, gussets, expansion joints, offsets in ballast retainers, and other discontinuities.

9

The Contractor shall be responsible for preventing damage to the membrane waterproofing by workers or equipment.

10

Construction of butyl membrane waterproofing shall conform to the following:

A.
The surface shall be dry at the time of application and the membrane shall not be applied when the atmospheric temperature is below 34° F.

B.
Butyl rubber membrane shall be fastened to the surface to be waterproofed by adhesive material.

C.
The adhesive shall be applied by squeegee to the entire deck surfaces to be waterproofed at a rate of not less than one gallon per 100 square feet of deck surface.

D.
Membrane sheets shall first be positioned and drawn tight without stretching.  Half of the membrane shall then be uniformly rolled in a direction away from the starting edge or subsequent splice.  Adhesive shall then be applied to the exposed deck area.  Adhesive shall be allowed to dry to a tack free condition.  The membrane shall then be unrolled and pressed firmly and uniformly in place, using care to avoid trapping of air.  The same procedure shall be repeated for the remaining half of the membrane sheet.  Wrinkles and buckles shall be avoided.  Each succeeding sheet shall be positioned to fit the previously installed sheet and spliced.

E.
Splices shall be tongue‑and‑groove type conforming to the details in Figure 2, Type No. 3 of AREMA Manual, Chapter 29.  All seam, lap, and splice areas shall be cleaned with heptane, hexane, toluene, trichloroethylene or white gasoline, using a clean cloth, mop, or similar synthetic cleaning device.  Splicing cement shall be spread continuously on the seam, lap, and splice areas at a uniform rate of not less than one gallon per 75 square feet based on both mating surfaces.  After cement has dried to a tack free condition, apply butyl gum splicing tape to cemented area of membrane, extending tape to at least 1/8 inch beyond edges of splice and lap areas.  Roll or press the tape firmly into place so as to obtain full contact.  Bridging and wrinkles shall be avoided.  Corner splices shall be reinforced with 2 continuous layers of rubber membrane over one layer of butyl tape.

F.
All projections, such as pipes, conduits or sleeves, passing through the butyl rubber membrane waterproofing shall be flashed with prefabricated or field‑fabricated boots or fitted coverings as necessary to provide watertight construction.  Butyl gum tape shall be used between layers of rubber membrane.

G.
Holes in the membrane sheeting shall be patched with a minimum overlap of 4 inches and in accordance with manufacturer's instructions.

10H.  Edit for type of expansion joint treatment.

H.
At transverse expansion joints in the bridge deck, a 12‑inch wide galvanized 22‑gage steel plate covered by a 18‑inch wide strip of antibond paper shall be laid and centered on the joint prior to laying the membrane across the joint.

11

Construction of asphaltic protective cover shall conform to the following:

A.
The surface of the membrane applied to the deck shall be thoroughly cleaned of dirt and other deleterious material before the protective cover is placed.

B.
At transverse expansion joints in the bridge deck, a 12‑inch wide galvanized 22‑gage steel plate covered by a 18‑inch wide strip of antibond paper shall be laid and centered on the joint above the membrane before the protective cover is placed.

C.
Panels shall be laid with 2 superimposed layers.  Joints in the second layer shall be offset from the joints in the first layer by approximately one‑half the width of the panel.

D.
Panels shall be laid in a coating of adhesive.  The adhesive shall be applied by squeegee at a rate of not less than one‑gallon per 100 square feet of deck surface.  As successive panels are laid, the edges and ends of adjacent panels already laid shall be thoroughly coated with a sealing compound.  Panels shall be laid tightly against those previously laid so that the sealing compound will completely fill the joints and be squeezed out at the top.  After all of the panels have been laid, any void between panels shall be filled with the sealing compound.

E.
Where edges or protrusions of asphaltic panels are exposed to prolonged sunlight exposure, exposed areas shall be coated with fibered aluminum roof coating.

12.  Edit as appropriate.

Retainer‑buffers and headers, including anchor bolt assemblies, shall be furnished and installed where shown on the plans.  Timbers shall be No. 1 structural grade Douglas fir pressure treated in conformance with AWPA Use Category System:  UC4B, Commodity Specification A, except that chromated copper arsenate shall not be used.  Steel bolts, plates, and sheet metal shall be commercial quality, hot‑dip galvanized.

13

Membrane waterproofing and asphaltic protective cover panels will be paid for at the contract price per square foot for waterproofing and cover.  The quantity of waterproofing and cover will be computed from measurements, along the slopes including timber retainers and headers, of the actual areas placed.

14.  Edit as appropriate.

The contract price paid per square foot for waterproofing and cover shall include full compensation for furnishing all labor, materials (including galvanized sheet metal, timber retainers and headers, and steel bolts and plates), tools, equipment, and incidentals, and for doing all the work involved in furnishing and applying membrane waterproofing and protective cover, complete in place, as shown on the plans, as specified in these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Use for preformed waterproofing system for highway bridge decks.

Use with SSP 39‑500.

10‑1.__  DECK SEAL

A deck seal system shall be applied to the bridge deck and base of barrier or curb surfaces designated on the plans in conformance with the details shown on the plans and these special provisions.

2

The deck seal system shall consist of one of the preformed membrane systems described herein.

3*.  Edit out mastic when there are no barriers or curbs.

Preformed membrane seal systems shall consist of a primer or conditioner applied to a prepared concrete surface, a preformed membrane sheet of rubberized asphalt, or polymer modified bitumen, and mastic for binding and sealing the edges of the sheet to the barrier or curb face.

4

Attention is directed to "Hot Mix Asphalt" of these special provisions for requirements pertaining to the placing of hot mix asphalt (HMA) over the preformed membrane seal.

5.  Use when slurry leveling course is shown on the plans.

Where shown on the plans, a slurry leveling course shall be applied on rough‑surfaced portions of the deck as provided under "Slurry Leveling Course" of these special provisions.

6

A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications shall be furnished for the preformed membrane sheet.  The Certificate of Compliance shall include the following information: (1) type of preformed membrane sheet, and (2) the conditioner or primer application rates.

7

The preformed membrane sheet shall be reinforced with a polypropylene mesh, a polyester/polypropylene fabric or a fiber glass mesh.  The preformed membrane sheet shall conform to the following requirements:

	Property
	Test
	Requirement

	Tensile Strength (min.)  (1)
	ASTM D 882  (2)
	50 lb/in (3)

	Percent Elongation at break (min.)  (4)
	ASTM D 882  (2)
	15 percent  (3)

	Pliability
	ASTM D 146  (5)
	No cracks

	Thickness (min.)  (6)
	‑‑‑‑‑‑‑
	65 mils

	Rubberized Asphalt Softening Point (min.)
	AASHTO T 53
	165° F

	Polymer modified Bitumen Softening Point (min.)
	AASHTO T 53
	210° F

	Notes:

(1)  Breaking factor in machine direction.

(2)  Method A, average 5 samples.

(3)  At 73.4° F  ±3.6° F

(4)  Machine direction.

(5)  180‑degree bend over a one‑inch mandrel at 10° F

(6)  Total thickness of preformed membrane sheet and polyethylene film or fabric reinforcement.


8

Primers, conditioners and mastics shall be manufactured for use with the respective preformed membrane sheet materials and shall be applied in conformance with the manufacturer's recommendations.

9

Concrete surfaces to receive the seal shall be swept or air blown clean of all dirt, dust, gravel, loose concrete particles, and other extraneous materials.  Concrete curing compound need not be removed from the surface.  All sharp protrusions which would, in the Engineer's opinion, puncture the membrane shall be removed from the surface.  Sharp corners to be covered shall be rounded (outside) or chamfered (inside).  Portland cement concrete or mortar shall be used to make chamfers, or to fill the void beneath railing bumper rails.  The surfaces shall be dry, and the temperature of the deck and of the materials shall be not less than 50°F when the membrane seal is applied, except the rubberized asphalt material may be applied when the temperature is not less than 25°F.

10

Prior to applying the primer or conditioner, an oil resistant construction paper mask shall be taped or held with an adhesive to those deck areas which will later be covered by expansion dams or headers.  The membrane seal and HMA shall be placed continuously across such paper masks; however, the mask and the preformed sheet shall be cut at or near the expansion joint when directed by the Engineer.

11

Primer or conditioner shall be applied to the entire area to be sealed, except no primer or conditioner shall be applied over areas where a slurry leveling course has been applied.  Areas where a slurry leveling course has been applied shall be given a prime coat consisting of an RS1 grade asphaltic emulsion spread at a rate of one gallon per 100 square yards of surface covered.

12

All primers and conditioners shall be thoroughly mixed and continuously agitated during application.

13

Primers shall be allowed to dry to a tack free condition before placing membrane sheets.

14

The surfaces shall be recoated if membrane sheets are not placed over primer or conditioner within the time recommended by the manufacturer.

15.  Edit by deleting "A 12‑inch minimum width strip shall then be placed at the juncture of deck and base of barrier or curb at the high side of the deck extending up the face 3 inches." if there are no decks with reversing superelevation.

The preformed membrane sheets shall be applied to the primed or conditioned surfaces either by hand methods or by mechanical applicators.  The membrane sheet shall be placed in such a manner that a shingling effect is achieved in the direction that water will drain.  First, a 12‑inch minimum width membrane strip shall be placed along the juncture of deck and base of barrier curb face at the low side of the deck with the sheet extending up the face 3 inches.  Next, starting at the gutter line, sheets shall be laid longitudinally, side lapped with adjacent sheets by not less than 3 inches and end lapped by not less than 6 inches.  A 12‑inch minimum width strip shall then be placed at the juncture of deck and base of barrier or curb at the high side of the deck extending up the face 3 inches.  After being laid, the membrane sheets shall be rolled with hand rollers or other apparatus as necessary to develop a firm and uniform bond with the primed or conditioned concrete surfaces.  Procedures shall be used which minimize wrinkles and air bubbles.  Tears, cuts, or narrow overlaps shall be patched using a satisfactory adhesive and by placing sections of membrane sheet over the defective area in such a manner that the patch extends at least 6 inches beyond the defect.  On modified bitumen sheets with a permanent polyester film, a propane torch shall be used to melt the polyester film on the section to be patched.  The patch shall then be placed over the heated surface.  All patches shall be rolled or pressed firmly onto the surface.

16

At all open joints, deck bleeder pipes and at other locations when determined by the Engineer, the membrane sheet shall be cut and turned into the joint or bleeder as the membrane sheet is laid.

17

If the membrane sheet is manufactured with a release film, the release film shall be removed from contact areas of lap joints or splices prior to making joints or splices.  The release film shall not be removed from the remainder of the membrane sheet until immediately prior to placing the HMA.

18.  Edit by deleting " and the edge in the high side gutter", if no decks have reversing superelevation.

Mastic shall be applied as a bead along the exposed edge of the membrane sheet that extends up the barrier or curb face and the edge in the high side gutter after the sheets have been installed.

19

HMA shall be placed over the preformed membrane seal within one week after installation of the preformed membrane seal.  HMA shall be placed prior to allowing traffic on the seal.

20

Deck seals will be measured by the square foot.  The area to be paid for shall be the area covered by the seal without deduction for areas masked.

21

The contract price paid per square foot for deck seal shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the deck seal system including masking, mortar, and placing mastic or tape, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use with SSP 15-870.

Location of deck treatment must be shown on the plans.

10‑1.__  BRIDGE DECK METHACRYLATE RESIN TREATMENT

GENERAL

Summary

This work includes applying a high molecular weight methacrylate (HMWM) resin system with sand and absorbent material to bridge decks.

Submittals

2.  Delete 'and a public safety plan' when overlay work is not performed within 100 feet of a residence, business, or public space.

Submit a HMWM resin system placement plan and a public safety plan under Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications.  The plan review time is 15 days.

3

The HMWM resin system placement plan must include:

1.
Schedule of work and testing for each bridge

2.
Description of equipment for applying HMWM resin

3.
Range of gel time and final cure time for HMWM resin

4.
Absorbent material to be used

5.
Description of equipment for applying and removing excess sand and absorbent material

6.
Procedure for removing HMWM resin from the deck, including equipment

7.
Storage and handling of HMWM resin components and absorbent material

8.
Disposal of excess HMWM resin and containers

4.  Use if a public safety plan is required.

The public safety plan must include:

1.
A public notification letter with a list of delivery and posting addresses.  The letter must state HMWM resin work locations, dates, times, and what to expect.  Deliver the letter to residences and businesses within 100 feet of HMWM resin work locations and to local fire and police officials at least 7 days before starting work.  Post the letter at the job site.

2.
An airborne emissions monitoring plan prepared and executed by a certified industrial hygienist (CIH) certified in comprehensive practice by the American Board of Industrial Hygiene.  The plan must have at least 4 monitoring points including the mixing point, application point, and point of nearest public contact.  Monitor airborne emissions during HMWM resin work and submit emissions monitoring results after completing the work.

3.
An action plan for protection of the public when airborne emissions levels exceed permissible levels.

4.
A copy of the CIH's certification.

5

Submit a material safety data sheet for each HMWM resin system component and diatomaceous earth shipment before use.

Quality Control and Assurance

6

Submit samples of HMWM resin components 15 days before use under Section 6-3, "Testing," of the Standard Specifications.  Notify the Engineer 15 days before delivery of HMWM resin components in containers over 55 gallons to the job site.

7

Complete a test area before starting work.  Results from airborne emissions monitoring of the test area must be submitted to the Engineer before starting production work.
8

The test area must:

1.
Be approximately 500 sq ft

2.
Be placed within the project limits outside the traveled way at an approved location

3.
Be constructed using the same equipment as the production work

4.
Replicate field conditions for the production work

5.
Demonstrate proposed means and methods meet the acceptance criteria

6.
Demonstrate production work will be completed within the time allowed

7.
Demonstrate suitability of the airborne emissions monitoring plan

9

The test area will be acceptable if:

1.
The treated deck surface is tack free and non-oily

2.
The sand cover adheres and resists brushing by hand

3.
Excess sand and absorbent material has been removed

4.
The coefficient of friction is at least 0.35 when tested under California Test 342

MATERIALS

10

HMWM resin system consists of a resin, promoter, and initiator.  HMWM resin must be low odor and comply with the following:

	HMWM Resin

	Property
	Requirement
	Test Method

	Volatile Content*
	30 percent, maximum 
	ASTM D 2369

	Viscosity *

	25 cP, maximum, (Brookfield RVT with UL adaptor, 

50 RPM at 77°F)
	ASTM D 2196

	Specific Gravity *
	0.90 minimum, at 77°F
	ASTM D 1475

	Flash Point *
	180°F, minimum
	ASTM D 3278

	Vapor Pressure *

	1.0 mm Hg, maximum, at 77°F
	ASTM D 323

	Tack-free Time 
	400 minutes, maximum, at 25°C
	Specimens prepared per California 

Test 551

	PCC Saturated Surface-Dry Bond Strength
	3.5 MPa, minimum at 24 hours and 21 ± 1°C
	California Test 551

	* Test must be performed before adding initiator.


11

Sand for abrasive sand finish must:

1.
Be commercial quality dry blast sand

2.
Have at least 95 percent pass the No. 8 sieve and at least 95 percent retained on the No. 20 sieve when tested under California Test 205

12

Absorbent material must be diatomaceous earth, abrasive blast dust, or substitute recommended by the HMWM resin supplier and approved by the Engineer.

CONSTRUCTION

13

HMWM resin system applied by machine must be:

1.
Combined in volumetric streams of promoted resin to initiated resin by static in-line mixers

2.
Applied without atomization

14

HMWM resin system may be applied manually.  Limit the quantity of resin mixed for manual application to 5 gallons at a time.

15.  Delete "Rapid Setting Concrete Patches" if there is no item for rapid setting concrete patches.
##SOE DEVELOPMENT

Prepare the deck under "Clean Bridge Deck," "Remove Unsound Concrete," and "Rapid Setting Concrete Patches" of these special provisions.

16

The deck must be dry before applying HMWM resin.  The concrete surface must be at least 50 degrees F and at most 100 degrees F.  Relative humidity must be expected to be at most 85 percent during the work shift.

17.  Use 75 square feet per gallon where the deck surface is removed or for exposed lightweight concrete surfaces.  Use 90 square feet per gallon where no deck surface is removed.

Thoroughly mix all components of HMWM resin.  Apply HMWM resin to the deck surface within 5 minutes of mixing at approximately _____ sq ft per gallon.  The Engineer determines the exact application rate.  The resin gel time must be between 40 and 90 minutes.  HMWM resin that thickens during application is rejected.

18

Spread the HMWM resin uniformly.  Completely cover surfaces to be treated and fill all cracks.  Redistribute excess resin using squeegees or brooms within 10 minutes of application.  For textured or grooved deck surfaces, excess resin must be removed from the texture indentations.

19

Apply the abrasive sand finish of at least 2 lbs per sq yd or until saturation as determined by the Engineer no sooner than 20 minutes after applying resin.  Apply absorbent material before opening lane to traffic.  Remove excess sand and absorbent material by vacuuming or power sweeping.

20

##SOE DEVELOPMENT

Traffic or equipment will be allowed on the overlay after the Engineer has determined:

1.
The treated deck surface is tack free and non-oily

2.
The sand cover adheres and resists brushing by hand

3.
Excess sand and absorbent material has been removed

4.
No material will be tracked beyond limits of treatment by traffic

21

Remove the HMWM resin from the deck surface if the Engineer determines (1) the above listed conditions have not been met and (2) the allowable lane closure time will be exceeded.
22

The Engineer performs California Test 342 on treated deck surfaces.  The Engineer provides at least a 15-day notice for the Contractor to provide traffic control for each bridge location.  The coefficient of friction of the treated deck must be at least 0.35.

23

MEASUREMENT AND PAYMENT

Bridge deck methacrylate resin treatment will be measured by the square foot based on the dimensions shown on the plans and will be paid for as treat bridge deck.  Furnish bridge deck treatment material will be measured by the gallon of mixed HMWM resin actually placed and will be paid for as furnish bridge deck treatment material.  No payment will be made for materials wasted or not incorporated in the work.

24

The contract price paid per square foot for treat bridge deck shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in preparing and applying bridge deck HMWM resin treatment, including sand and absorbent material, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

25

The contract price paid per gallon for furnish bridge deck treatment material shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals necessary to furnish the bridge deck treatment material to the site of the work ready for application, as specified in the Standard Specifications and these special provisions and as directed by the Engineer.

Para 26 & 27:  Use if a public safety plan is required.

26

Public safety plan will be paid for on the basis of a lump sum price.

27

The contract lump sum price paid for public safety plan shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, including the public action plan and airborne emissions monitoring work performed by the CIH, notification of the public, and reporting test results, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

28

Full compensation for providing traffic control for the Engineer to perform inspections and testing shall be considered as included in the contract prices paid for the items of work involving bridge deck methacrylate resin treatment and no additional compensation will be allowed therefor.
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Use under membrane waterproofing on deteriorated bridge decks.

10‑1.__  SLURRY LEVELING COURSE

A slurry leveling course shall be applied to all rough‑surfaced bridge decks designated on the plans to be covered with the slurry leveling course.

2

The slurry leveling course shall consist of a mixture of 2 parts of undiluted asphaltic emulsion mixed with 3 parts by volume of aggregate.

3

Asphaltic emulsion shall be commercial quality Grade QS1h or CQS1h or other grade as approved by the Engineer.

4

The aggregate shall be a commercial quality sand that passes a No. 30 sieve.

5

Slurry seal may be mixed in continuous pugmill mixers, or in other approved types of mixers that produce a uniform and homogeneous mixture.

6

Additional water may be blended into the slurry to improve mixing and spreading properties provided that the added water plus the surface moisture on the aggregate does not exceed 20 percent, by volume, of the undiluted emulsion.

7

All surfaces of the bridge and other improvements which are not to receive slurry leveling course shall be protected from spatter and stains.

8

The slurry shall be spread on water dampened but puddle free concrete surfaces with squeegees, brooms of suitable stiffness, or other methods approved by the Engineer.  The slurry shall be applied at a rate which is sufficient to fill local depressions in the deck without appreciable filling over high deck areas.  Open joints, drains, access openings, and sliding surfaces shall be masked or covered during application of the slurry.

9

Slurry leveling course will be measured and paid for by the gallon of undiluted asphaltic emulsion used in producing the slurry which is actually used in the work.  When additional water is blended into the emulsion, the quantity of emulsion used will be measured prior to the addition of the water.

10

The contract price paid per gallon of slurry leveling course shall include full compensation for furnishing all labor, materials (including aggregate), tools, equipment, and incidentals, and for doing all the work involved in placing the slurry leveling course, complete in place, as shown on the plans, as specified in these special provisions, and as directed by the Engineer.
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10‑1.__  STEEL CRIB WALL

Steel crib walls shall be constructed as shown on the plans and in conformance with these special provisions.

2

Crib walls shall consist of a series of rectangular cells composed of steel members.

3

Crib members shall be fabricated from galvanized flat steel sheets conforming to the requirements in AASHTO Designation:  M 218.

4

Mill test reports for each heat and thickness shall be available to the Engineer for review upon request.

5

The Contractor shall furnish to the Engineer a Certificate of Compliance from the manufacturer of the steel products in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.

6

California Test 652 will be used to determine the sufficiency of galvanizing.

7

The nominal thickness of galvanized sheets for crib members shall be equal to or greater than that shown on the plans.

8

Bolts and nuts shall conform to the requirements in ASTM Designation:  A 307, Grade A.  The bolts shall be of the sizes shown on the plans and, at the option of the Contractor, shall either have heavy hexagon heads and nuts (without washers) or hexagon heads and nuts with plate washers under the heads and nuts.  Washers shall be round steel plate washers, 1/8‑inch thick minimum, including coating, with holes not more than 1/16‑inch larger than the diameter of the bolt.  Bolts, nuts, and washers shall be galvanized in conformance with the requirements in ASTM Designation:  A 153/A 153M.  All bolts shall be torqued to not less than 25 foot‑pounds but not more than 75 foot‑pounds.

9

All crib members shall be fabricated so that members of the same nominal size shall be fully interchangeable.  Bolt holes shall not be more than 1/8 inch larger than the diameter of the bolt.  Drilling, punching, or drifting bolt holes to correct defects in fabricating will not be permitted.  Members twisted, bent, or with holes improperly located shall be replaced by the Contractor at the Contractor's expense.  In the fabrication of the members, a minimum forming radius of one inch shall be maintained.  Fabrication shall be performed without damage to the galvanizing.

10

Galvanized material shall be loaded, hauled, and handled in such a manner that the galvanizing will not be damaged.  All abraded and damaged galvanized surfaces shall be repaired in conformance with the provisions in Section 75‑1.05, "Galvanizing," of the Standard Specifications.

11

Crib walls shall be placed to the lines and grades established by the Engineer.  The foundation for crib walls shall be excavated as shown on the plans and shall conform to the provisions in Section 19, "Earthwork," of the Standard Specifications, and in "Earthwork" of these special provisions.  The foundation shall be approved by the Engineer before any crib members are placed.

12

Structure backfill for crib walls shall conform to the provisions in Section 19‑3.06, "Structure Backfill," of the Standard Specifications.

13

Steel crib walls will be measured by the square foot for the type or types shown in the Engineer's Estimate.  The square foot area will be measured on the batter at the outer face for the height from the bottom of the base plate to the top of the top stringer and for a length measured from end to end of each section of wall.

14*.  Insert type of crib wall.

The contract price paid per square foot for steel crib wall (Type __) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing crib walls, except excavation and backfill, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

15

Excavation and backfill for the crib walls will be measured and paid for by the cubic yard as structure excavation (crib wall) and structure backfill (crib wall), respectively.
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With respect to structural steel joints, this SSP applies only to ASTM A 325 high‑strength bolts.  If A 449, A 490, or A 354 bolts, or high‑strength threaded studs or rods are shown on the plans to be used for such connections, check with the Structural Steel Committee for additional requirements.  These requirements are necessary to address such issues as (1) tensioning values and procedures, (2) installation tension testing and rotational capacity testing, and (3) job inspecting torque.
For welded connections, the plans or this SSP MUST clearly identify (1) the main members, primary components of main members and any fracture critical members, (2) the types of stresses (tensile, compressive, or stress reversals) associated with these members and their corresponding joints or components, and (3) the weld types associated with each of these members, joints, or components.  This is necessary to ensure that the Contractor will perform the proper nondestructive testing in conformance with the AWS D1.5 code. Also, progressive testing requirements, for when defects are discovered by NDT, should be specified.  Check with Structures Steel Committee for assistance.

Check plate thickness on plans.  A 709 is not available over 4 inches thick.  May need to specify A 514 (available up to 6 inches thick.)

Add additional specifications for railroad structures.

Include SSP S8‑W04 when this SSP is used.

10‑1.__  STEEL STRUCTURES

Construction of steel structures shall conform to the provisions in Section 55, "Steel Structures," of the Standard Specifications and these special provisions.

2*.  Fill in additional misc. special requirements.  Use SSP 55‑510 for curved girders.  Provide specifications for corrosion resistant steel, for box girder, and other special types.

GENERAL

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

3

Attention is directed to "Welding" in Section 8, "Materials," of these special provisions.

4*.  Use only on advice of designer when rolled shapes are used for main members.

MATERIALS

Structural steel rolled shapes used in ____________________________ shall conform to the Charpy V‑notch impact values specified for steel plate in Section 55‑2, "Materials," of the Standard Specifications.

5*.  Use when fracture critical members are shown on the plans, except for railroad underpasses.  List Br. Nos. if Para 6 is used.  Delete "for Bridge No. __________" if Para 6 is not used.  Delete when work conforming to Section 56‑1, "Overhead Sign Structures," and/or Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications is the only work involving steel structures for the project.

##SOE DEVELOPMENT

Steel for members, shown on the plans for Bridge No. __________ as fracture critical members, shall conform to the requirements in AWS D1.5, SectionClause 12, "AASHTO/AWS Fracture Control Plan (FCP) for Non-Redundant Members."  Charpy V‑notch (CVN) impact values for fracture critical members shall conform to the requirements for Zone 2.

6*.  Use when fracture critical members are shown on the plans for railroad underpasses.  List Br. Nos. if Para 5 is used.  Delete "for Bridge No. __________" if Para 5 is not used.

Steel for members, shown on the plans for Bridge No. __________ as fracture critical members, shall conform to the Charpy V‑notch (CVN) impact values, welding, and welding inspection of the Fracture Control Plan for Fracture Critical Members in Chapter 15, Part 1 of the AREMA Manual of Railway Engineering.  Fabricators of fracture critical members shall be certified under the AISC Quality Certification Program, Category Cbr, Major Steel Bridges, with Endorsement F, Fracture Critical Members.  CVN impact values for fracture critical members shall conform to the requirements for Zone 2.

7*.  Use when (1) waterborne inorganic zinc coating without finish coats is specified, (2) paint removal at connections to existing steel IS NOT required, (3) galvanized members are bolted to existing steel, or (4) fasteners are located in Climate Area III or within 2 miles of ocean or tidal waters.  DO NOT DELETE for work conforming to Section 56‑1, "Overhead Sign Structures," or Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications.

High‑strength fastener assemblies and other bolts attached to structural steel with nuts and washers shall be zinc coated.  When direct tension indicators are used in these assemblies, the direct tension indicator and all components of the fastener assembly shall be zinc coated by the mechanical deposition process.

Paras 8 through 14, use when fracture critical members or curved girders are shown on the plans.  Delete when work conforming to Section 56‑1, "Overhead Sign Structures," and/or Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications is the only work involving steel structures for the project.

8

CHECK TESTING

Structural steel shall conform to the designated ASTM Standard and the check testing requirements of this section.

9.  Edit to agree with plans.

Check samples shall be furnished for each heat of maximum thickness of:

A.
Tension flanges and webs of fracture critical members.

B.
Tension flanges and webs of curved girders.

C.
Tension hanger plates.

10

Steel plates, shapes, or bars containing check samples shall be furnished from the mill with extra length in order to provide for removal of material for check samples at the point of fabrication.  Check samples may be cut from either end of the designated plate, shape, or bar.

11

At the option of the Contractor, check samples may be removed at the rolling mill rather than at the point of fabrication.  The sample will be removed from the mill plate that will be stripped by the fabricator to produce the designated plate and may be taken from any location within that plate.  The mill plate from which samples are removed shall be marked with the same identifying numbers as are used on the samples.

12

Material for check samples shall be removed by the Contractor in the presence of the Engineer.  Check samples for plates wider than 24 inches shall be 14 inches wide and 18 inches long with the long dimension transverse to the direction of rolling.  Check samples for all other products shall be 18 inches long, taken in the direction of rolling, and the width shall be the product width.  Check samples shall be removed and delivered to the Engineer before the material is fabricated into components.  The direction of rolling, heat numbers, and plate numbers shall be marked on the samples with paint or other indelible marking material or may be steel stamped in one corner of the plate.

13

Check samples shall be delivered to the Transportation Laboratory at the Contractor's expense.  The check samples will be tested by the Transportation Laboratory for compliance with the requirements specified in ASTM and these special provisions.  Check sample test results will be reported to the Contractor within 3 weeks of delivery to the Transportation Laboratory.  In the event several samples are submitted on the same day, an additional day will be added for every 2 samples submitted.  The test report will be made for the group of samples.

14

The results of the tensile and impact tests shall not vary more than 5 percent below the specified minimum or 5 percent above the specified maximum requirements.  If the initial check test results vary more than 5 percent but not more than 10 percent from the specified requirements, a retest may be performed on another sample from the same heat and thickness.  The results of the retest shall not vary more than 5 percent from the original specified requirements.  If the results of check tests exceed these permissible variations, material planned for use from the heat represented by said check samples shall be subject to rejection.

Paras 15 through 28.  Use for all steel structures INCLUDING work conforming to Section 56‑1, "Overhead Sign Structures," and/or Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications.

15

ROTATIONAL CAPACITY TESTING PRIOR TO SHIPMENT TO JOB SITE

Rotational capacity tests shall be performed on all lots of high‑strength fastener assemblies prior to shipment of these lots to the project site.  Zinc‑coated assemblies shall be tested after all fabrication, coating, and lubrication of components has been completed.  One hardened washer shall be used under each nut for the tests.

16

The requirements of this section do not apply to high‑strength cap screws or high-strength bolts used for slip base plates.

17

Each combination of bolt production lot, nut lot, and washer lot shall be tested as an assembly.

18

A rotational capacity lot number shall be assigned to each combination of lots tested.  Each shipping unit of fastener assemblies shall be plainly marked with the rotational capacity lot number.

19

Two fastener assemblies from each rotational capacity lot shall be tested.

20

The following equipment, procedure, and acceptance criteria shall be used to perform rotational capacity tests on and determine acceptance of long bolts.  Fasteners are considered to be long bolts when full nut thread engagement can be achieved when installed in a bolt tension measuring device:

A.
Long Bolt Test Equipment:

1.
Calibrated bolt tension measuring device with adequate tension capacity for the bolts being tested.

2.
Calibrated dial or digital torque wrench.  Other suitable tools will be required for performing Steps 7 and 8 of the Long Bolt Test Procedure.  A torque multiplier may be required for large diameter bolts.

3.
Spacer washers or bushings. When spacer washers or bushings are required, they shall have the same inside diameter and equal or larger outside diameter as the appropriate hardened washers conforming to the requirements in ASTM Designation:  F 436.

4.
Steel beam or member, such as a girder flange or cross frame, to which the bolt tension measuring device will be attached.  The device shall be accessible from the ground.

B
Long Bolt Test Procedure:

1.
Measure the bolt length.  The bolt length is defined as the distance from the end of the threaded portion of the shank to the underside of the bolt head.

2.
Install the nut on the bolt so that 3 to 5 full threads of the bolt are located between the bearing face of the nut and the underside of the bolt head.  Measure and record the thread stickout of the bolt.  Thread stickout is determined by measuring the distance from the outer face of the nut to the end of the threaded portion of the shank.

3.
Insert the bolt into the bolt tension measuring device and install the required number of washers, and additional spacers as needed, directly beneath the nut to produce the thread stickout measured in Step 2 of this procedure.

4.
Tighten the nut using a hand wrench to a snug‑tight condition.  The snug tension shall not be less than the Table A value but may exceed the Table A value by a maximum of 2 kips.

	Table A

	High‑Strength Fastener Assembly Tension Values to Approximate Snug-Tight Condition

	Bolt Diameter

(inches)
	Snug Tension

(kips)

	1/2
	1

	5/8
	2

	3/4
	3

	7/8
	4

	1
	5

	1‑1/8
	6

	1‑1/4
	7

	1‑3/8
	9

	1‑1/2
	10


5.
Match‑mark the assembly by placing a heavy reference start line on the face plate of the bolt tension measuring device which aligns with (1) a mark placed on one corner of the nut and (2) a radial line placed across the flat on the end of the bolt or on the exposed portions of the threads of tension control bolts.  Place an additional mark on the outside of the socket that overlays the mark on the nut corner such that this mark will be visible while turning the nut.  Make an additional mark on the face plate, either 2/3 of a turn, one turn, or 1‑1/3 turn clockwise from the heavy reference start line, depending on the bolt length being tested as shown in Table B.

	Table B

	Required Nut Rotation for Rotational Capacity Tests(a) (b)

	Bolt Length (measured in Step 1)
	Required Rotation (turn)

	4 bolt diameters or less
	2/3

	Greater than 4 bolt diameters but no more than 8 bolt diameters
	1

	Greater than 8 bolt diameters, but no more than 12 bolt diameters(c) 
	1‑1/3

	(a)  Nut rotation is relative to bolt, regardless of the element (nut or bolt) being turned.  For bolts installed by 1/2 turn and less, the tolerance shall be plus or minus 30 degrees; for bolts installed by 2/3 turn and more, the tolerance shall be plus or minus 45 degrees.

(b)  Applicable only to connections in which all material within grip of the bolt is steel.

(c)  When bolt length exceeds 12 diameters, the required rotation shall be determined by actual tests in a suitable tension device simulating the actual conditions.


6.
Turn the nut to achieve the applicable minimum bolt tension value listed in Table C.  After reaching this tension, record the moving torque, in foot‑pounds, required to turn the nut, and also record the corresponding bolt tension value in pounds.  Torque shall be measured with the nut in motion.  Calculate the value, T, where T = [(the measured tension in pounds) x (the bolt diameter in inches) / 48].

	Table C

	Minimum Tension Values for High‑Strength Fastener Assemblies

	Bolt Diameter

(inches)
	Minimum Tension

(kips)

	1/2
	12

	5/8
	19

	3/4
	28

	7/8
	39

	1
	51

	1‑1/8
	56

	1‑1/4
	71

	1‑3/8
	85

	1‑1/2
	103


7.
Turn the nut further to increase bolt tension until the rotation listed in Table B is reached.  The rotation is measured from the heavy reference line made on the face plate after the bolt was snug‑tight.  Record this bolt tension.

8.
Loosen and remove the nut and examine the threads on both the nut and bolt.

C.
Long Bolt Acceptance Criteria:

1.
An assembly shall pass the following requirements to be acceptable:  (1) the measured moving torque (Step 6) shall be less than or equal to the calculated value, T (Step 6), (2) the bolt tension measured in Step 7 shall be greater than or equal to the applicable turn test tension value listed in Table D, (3) the nut shall be able to be removed from the bolt without signs of thread stripping or galling after the required rotation in Step 7 has been achieved, (4) the bolt does not shear from torsion or fail during the test, and (5) the assembly does not seize before the final rotation in Step 7 is reached.  Elongation of the bolt in the threaded region between the bearing face of the nut and the underside of the bolt head is expected and will not be considered a failure.  Both fastener assemblies tested from one rotational capacity lot shall pass for the rotational capacity lot to be acceptable.

	Table D

	Turn Test Tension Values

	Bolt Diameter

(inches)
	Turn Test Tension

(kips)

	1/2
	14

	5/8
	22

	3/4
	32

	7/8
	45

	1
	59

	1‑1/8
	64

	1‑1/4
	82

	1‑3/8
	98

	1‑1/2
	118
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The following equipment, procedure, and acceptance criteria shall be used to perform rotational capacity tests on and determine acceptance of short bolts.  Fasteners are considered to be short bolts when full nut thread engagement cannot be achieved when installed in a bolt tension measuring device:

A.
Short Bolt Test Equipment:

1.
Calibrated dial or digital torque wrench.  Other suitable tools will be required for performing Steps 7 and 8 of the Short Bolt Test Procedure.  A torque multiplier may be required for large diameter bolts.

2.
Spud wrench or equivalent.

3.
Spacer washers or bushings. When spacer washers or bushings are required, they shall have the same inside diameter and equal or larger outside diameter as the appropriate hardened washers conforming to the requirements in ASTM Designation:  F 436.

4.
Steel plate or girder with a hole to install bolt.  The hole size shall be 1/16 inch greater than the nominal diameter of the bolt to be tested.  The grip length, including any plates, washers, and additional spacers as needed, shall provide the proper number of threads within the grip, as required in Step 2 of the Short Bolt Test Procedure.

B.
Short Bolt Test Procedure:

1.
Measure the bolt length.  The bolt length is defined as the distance from the end of the threaded portion of the shank to the underside of the bolt head.

2.
Install the nut on the bolt so that 3 to 5 full threads of the bolt are located between the bearing face of the nut and the underside of the bolt head.  Measure and record the thread stickout of the bolt.  Thread stickout is determined by measuring the distance from the outer face of the nut to the end of the threaded portion of the shank.

3.
Install the bolt into a hole on the plate or girder and install the required number of washers and additional spacers as needed between the bearing face of the nut and the underside of the bolt head to produce the thread stickout measured in Step 2 of this procedure.

4.
Tighten the nut using a hand wrench to a snug‑tight condition.  The snug condition shall be the full manual effort applied to the end of a 12‑inch long wrench.  This applied torque shall not exceed 20 percent of the maximum allowable torque in Table E.

	Table E

	Maximum Allowable Torque for High‑Strength Fastener Assemblies

	Bolt Diameter

(inches)
	Torque

(ft‑lb)

	1/2
	145

	5/8
	285

	3/4
	500

	7/8
	820

	1
	1220

	1‑1/8
	1500

	1‑1/4
	2130

	1‑3/8
	2800

	1‑1/2
	3700


5.
Match-mark the assembly by placing a heavy reference start line on the steel plate or girder which aligns with (1) a mark placed on one corner of the nut and (2) a radial line placed across the flat on the end of the bolt or on the exposed portions of the threads of tension control bolts.  Place an additional mark on the outside of the socket that overlays the mark on the nut corner such that this mark will be visible while turning the nut. Make 2 additional small marks on the steel plate or girder, one 1/3 of a turn and one 2/3 of a turn clockwise from the heavy reference start line on the steel plate or girder.

6.
Using the torque wrench, tighten the nut to the rotation value listed in Table F.  The rotation is measured from the heavy reference line described in Step 5 made after the bolt was snug‑tight.  A second wrench shall be used to prevent rotation of the bolt head during tightening.  Measure and record the moving torque after this rotation has been reached.  The torque shall be measured with the nut in motion.

	Table F

	Nut Rotation Required for Turn‑of‑Nut Installation(a) (,b)

	Bolt Length (measured in Step 1)
	Required Rotation (turn)

	4 bolt diameters or less
	1/3

	(a)  Nut rotation is relative to bolt, regardless of the element (nut or bolt) being turned.  For bolts installed by 1/2 turn and less, the tolerance shall be plus or minus 30 degrees.

(b)  Applicable only to connections in which all material within grip of the bolt is steel.


7.
Tighten the nut further to the 2/3‑turn mark as indicated in Table G.  The rotation is measured from the heavy reference start line made on the plate or girder when the bolt was snug‑tight.  Verify that the radial line on the bolt end or on the exposed portions of the threads of tension control bolts is still in alignment with the start line.

	Table G

	Required Nut Rotation for Rotational Capacity Test

	Bolt Length (measured in Step 1)
	Required Rotation (turn)

	4 bolt diameters or less
	2/3


8.
Loosen and remove the nut and examine the threads on both the nut and bolt.

C.
Short Bolt Acceptance Criteria:

1.
An assembly shall pass the following requirements to be acceptable:  (1) the measured moving torque from Step 6 shall be less than or equal to the maximum allowable torque from Table E, (2) the nut shall be able to be removed from the bolt without signs of thread stripping or galling after the required rotation in Step 7 has been achieved, (3) the bolt does not shear from torsion or fail during the test, and (4) the assembly shall not seize before the final rotation in Step 7 is reached.  Elongation of the bolt in the threaded region between the bearing face of the nut and the underside of the bolt head will not be considered a failure.  Both fastener assemblies tested from one rotational capacity lot shall pass for the rotational capacity lot to be acceptable.
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INSTALLATION TENSION TESTING AND ROTATIONAL CAPACITY TESTING AFTER ARRIVAL ON THE JOB SITE

Installation tension tests and rotational capacity tests on high‑strength fastener assemblies shall be performed by the Contractor prior to acceptance or installation and after arrival of the fastener assemblies on the project site.  Installation tension tests and rotational capacity tests shall be performed at the job site, in the presence of the Engineer, on each rotational capacity lot of fastener assemblies.

23

The requirements of this section do not apply to high‑strength cap screws or high‑strength bolts used for slip base plates.

24

Installation tension tests shall be performed on 3 representative fastener assemblies in conformance with the provisions in Section 8, "Installation," of the RCSC Specification.  For short bolts, Section 8.2, "Pretensioned Joints," of the RCSC Specification shall be replaced by the "Pre‑Installation Testing Procedures," of the "Structural Bolting Handbook," published by the Steel Structures Technology Center, Incorporated.

25

The rotational capacity tests shall be performed in conformance with the requirements for rotational capacity tests in "Rotational Capacity Testing Prior to Shipment to Job Site" of these special provisions.

26

At the Contractor's expense, additional installation tension tests, tests required to determine job inspecting torque, and rotational capacity tests shall be performed by the Contractor on each rotational capacity lot, in the presence of the Engineer, if:

1.
Any fastener is not used within 3 months after arrival on the job site,

2.
Fasteners are improperly handled, stored, or subjected to inclement weather prior to final tightening,

3.
Significant changes are noted in original surface condition of threads, washers, or nut lubricant, or

4.
The Contractor's required inspection is not performed within 48 hours after all fasteners in a joint have been tensioned.

27

Failure of a job‑site installation tension test or a rotational capacity test will be cause for rejection of unused fasteners that are part of the rotational capacity lot.

28

When direct tension indicators are used, installation verification tests shall be performed in conformance with Appendix Section X1.4 of ASTM Designation:  F 959, except that bolts shall be initially tensioned to a value 5 percent greater than the minimum required bolt tension.

29*.  Use when work includes only new structural steel connections and is in Climate Area III or within 2 miles of ocean or tidal waters.  Delete Para 30 and 31.

SURFACE PREPARATION

For all bolted connections, the contact surfaces and inside surfaces of bolt holes shall be cleaned and coated before assembly in conformance with the provisions for cleaning and painting structural steel of these special provisions.

30*.  Use when work includes new and existing structural steel connections, and paint removal at connections to existing steel IS required.   Edit "bolt heads" when other parts, not subject to both shear and compression, are shown on the plans to be in contact with the existing paint.  Use "and subpara 3. inside surfaces of bolt holes" in Climate Area III or within 2 miles of ocean or tidal waters.  Delete Para 29 and 31.

SURFACE PREPARATION

For all bolted connections the following shall be cleaned and coated before assembly in conformance with the provisions for cleaning and painting structural steel of these special provisions:

1.
Contact surfaces,

2.
Outer surfaces of existing members that are within the grip and will be hidden by surfaces of outside existing members within the grip under bolt heads, nuts, and washers, and

3.
Inside surfaces of bolt holes.

31*.  Use when work includes new and existing structural steel connections, and paint removal at connections to existing steel IS NOT required.  Use "and inside surfaces of bolt holes" in Climate Area III or within 2 miles of ocean or tidal waters.  Delete Para 29 and 30.

SURFACE PREPARATION

For all bolted connections, the new contact surfaces and inside surfaces of bolt holes shall be cleaned and coated before assembly in conformance with the provisions for cleaning and painting structural steel of these special provisions.

32.  Use when bolted connections are located in Climate Area III or within 2 miles of ocean or tidal waters.

SEALING

The perimeter around all direct tension indicator gaps shall be completely sealed with non-silicone type sealing compound conforming to the provisions in Federal Specification TT‑S‑230, Type II.  The sealant shall be gray in color and have a minimum thickness of 50 mils.  If painting is required, the sealing compound shall be applied prior to painting.

33

When zinc-coated tension control bolts are used, the sheared end of each fastener shall be completely sealed with non-silicone type sealing compound conforming to the provisions in Federal Specification TT‑S‑230, Type II.  The sealant shall be gray in color and shall have a minimum thickness of 50 mils.  The sealant shall be applied to a clean sheared surface on the same day that the splined end is sheared off.

34

WELDING

Table 2.2 of AWS D1.5 is superseded by the following table:

	Base Metal Thickness of the

Thicker Part Joined, inches
	Minimum Effective Partial Joint

Penetration Groove Weld Size*, inches

	Over 1/4 to 1/2 inclusive
	3/16

	Over 1/2 to 3/4 inclusive
	1/4

	Over 3/4 to 1‑1/2 inclusive
	5/16

	Over 1‑1/2 to 2‑1/4 inclusive
	3/8

	Over 2‑1/4 to 6 inclusive
	1/2

	Over 6
	5/8

	* Except the weld size need not exceed the thickness of the thinner part


35.  Use when cross frames, diaphragms, or other members, including those conforming to Section 56‑1, "Overhead Sign Structures," or Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications, are composed of tubular sections or pipe sections.

##SOE DEVELOPMENT

Dimensional details and workmanship for welded joints in tubular and pipe connections shall conform to the provisions in Part A, "Common Requirements of Nontubular and Tubular Connections," and Part D, "Specific Requirements for Tubular Connections," in SectionClause 2 of AWS D1.1.

36.  Use for orthotropic girders or other types where backing for welds is shown on plans or permitted.  Discuss with Offices of Structure Design (OSD), and DO NOT use unless backing strips must remain in place due to fabrication procedures, OR when shown on the plans.

Backing for welds, subject to computed stresses, that is left in place in the completed structure shall be a single length.  Backing shall be of the same material as the structural steel being welded.  Single lengths of backing shall be obtained by using a continuous strip, or may consist of lengths of backing joined by full penetration butt welds.  Butt welds in the backing material shall be subject to the same type and frequency of testing as specified for the type of joint in the material being joined.  Butt welds in backing material shall be ground flush as necessary to obtain proper inspection and for proper fit‑up in the welded joint with which the backing is to be used.

37

The requirement of conformance with AWS D1.5 shall not apply to work conforming to Section 56‑1, "Overhead Sign Structures," or Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications.

MEASUREMENT AND PAYMENT

38.  Use when check testing (i.e., paras 8 thru 14) is required.

If a portion of or all check samples are removed at a mill more than 300 air line miles from both Sacramento and Los Angeles, shop inspection expenses will be sustained by the State which are in addition to expenses incurred for fabrication site inspection.  Payment to the Contractor for furnishing structural steel will be reduced $2,000 for each mill located more than 300 air line miles from both Sacramento and Los Angeles.

39.  Use when Furnish and Erect Structural Steel items are NOT required in the Engineer's Estimate.

The contract price paid per pound for structural steel (bridge) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing and erecting structural steel, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Add to SSP 55‑500 when new prestressed steel girders are to be painted.  Use with SSP 59‑520.

1.  Add to the "GENERAL" section of 55‑500.  Edit to agree with plans and to be consistent with Para 3 of 50-550.

Structural steel (bridge) shall consist of ducts, brackets, straps, posts, fasteners, and grout caps for prestressing steel girders.

2.  Paras 2 through 4, add to "MATERIALS" section of 55‑500.

Ducts for prestressing shall be galvanized Schedule 40 steel pipe conforming to the requirements in ASTM Designation:  A 53/A 53M or galvanized rigid steel conduit conforming to UL Publication 6 for Rigid Metallic Conduit.

3

Galvanizing for rigid steel conduit or steel pipe will be tested in conformance with the requirements in ASTM Designation:  A 239.  Adjacent sections of steel conduit or pipe shall be connected with galvanized standard pipe couplings.

4

Ducts for prestressing shall be terminated in an adapter at least one inch away from each end anchorage bracket to provide for girder shortening during stressing.  Joints in the ducts and at adapters shall not leak during grouting operations.  Tape, clamps, or other devices used outside the ducts or adapters to prevent leaks shall be removed after grouting and shall become the property of the Contractor.
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USE WITH 2006 STANDARDS.

Use for Curved Girders fabricated from ASTM Designation:  A 709/A 709M, Grade 50, maximum.

Add to SSP 55‑500 when required.  Add just prior to the Measurement and Payment Paras in SSP 55‑500.

Paras 1 thru 13, Discuss requirements with the Offices of Structure Design regarding conformance to AASHTO Design Specifications for heating curving limits.  Para 1 edit.

CURVED GIRDERS

Flanges for curved girders shall be cut approximately to the radii shown on the plans, except where heat-curving is permitted.

2

Cold bending to achieve curvature for curved girders shall not be used.

3*.  Insert structure name as applicable.

Heat-curving of girders for the ____________________________________________ may be used subject to the requirements in this section.

4

Girders may be curved by either continuous or V‑type heating.

5

For the continuous method, a strip along the edge of the top and bottom flange shall be heated simultaneously.  The strip shall be of sufficient width and temperature to obtain the required curvature.

6

For V‑type heating, the top and bottom flanges shall be heated in truncated triangular or wedge-shaped areas having their bases along the flange edge and spaced at regular intervals along each flange.  The spacing and temperature shall be as required to obtain the required curvature, and heating shall progress along the top and bottom flange at approximately the same rate.  For V‑type heating, the apex of the truncated triangular area applied to the inside flange surface shall terminate just before the juncture of the web and the flange is reached.  Heat shall not be applied directly to the web.  When the radius of curvature is 1,000 feet or more, the apex of the truncated triangular heating pattern applied to the outside flange surface shall extend to the juncture of the flange and web.  When the radius of curvature is less than 1,000 feet, the apex of the truncated triangular heating pattern applied to the outside flange surface shall extend past the web for a distance equal to 1/8 of the flange width or 3 inches, whichever is less.  The truncated triangular pattern shall have an included angle of approximately 15 to 30 degrees, but the base of the triangle shall not exceed 10 inches.  Variations in the patterns prescribed above may be made with the approval of the Engineer.

7

For both types of heating, the flange edges to be heated are those that will be on the inside of the horizontal curve after cooling.  Heating both inside and outside flange surfaces concurrently shall be performed when the flange thickness is 1‑1/4 inches or greater.

8

The heat-curving operation shall be conducted in such a manner that the temperature of the steel does not exceed 1,150º F as measured by temperature indicating crayons or other suitable means.  The girder shall not be artificially cooled until after naturally cooling to 600º F.  Methods of artificial cooling shall be subject to the approval of the Engineer.

9

The girder may be heat-curved with the web in either a vertical or a horizontal position.  When curved with the web in the vertical position, the girder shall be braced or supported in such a manner that the tendency of the girder to deflect laterally during the heat-curving process will not cause the girder to overturn.

10

When curved with the web in the horizontal position, the girder shall be supported near its end and at intermediate points, if required, to obtain a uniform curvature.  The bending stress in the flanges due to the weight of the girder shall not exceed the allowable design stress.  When the girder is positioned horizontally for heating, intermediate safety catch blocks shall be maintained at the midlength of the girder within 2 inches of the flanges at all times during the heating process to guard against a sudden sag due to plastic flange buckling.

11

The girder shall be heat-curved prior to cleaning and painting.  The heat-curving operation may be conducted either before or after all the required welding of transverse intermediate stiffeners is completed.  However, unless provisions are made for girder shrinkage, connection plates and bearing stiffeners shall be located and attached after heat‑curving.  If longitudinal stiffeners are required, they shall be heat-curved or torch-cut separately and then welded to the curved girder.

12

Girders shall be cambered before heat‑curving.  Girder webs shall be cut to the prescribed camber with suitable allowance for shrinkage due to cutting, welding and heat‑curving.

13

Horizontal curvature and vertical camber shall be measured for final acceptance after all welding and heating operations are completed and the flanges have cooled to a uniform temperature.  Horizontal curvature shall be checked with the girder in the vertical position by measuring offsets from a string line or wire attached to both flanges or by using other suitable means.

14.  Discuss field erection requirements with the Offices of Structure Design, particularly for structures with short radius, long spans, skewed curved spans, and other special conditions.

In addition to the provisions in Section 55‑3.16, "Assembly," of the Standard Specifications, curved girders shall be shop assembled in pairs in an upright position supported in a similar manner and at the same points that will be used during field erection.  Sufficient lateral and sway bracing shall be connected to ensure stability of the girders before establishing the geometry of field connections.
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USE WITH 2006 STANDARDS.

Use for heat straightening of steel girders.

10-1.__  HEAT STRAIGHTENING OF STEEL GIRDERS

Heat straightening of steel girders shall conform to the details shown on the plans and these special provisions.

2

The Contractor shall submit working drawings for heat straightening of steel girders in conformance with Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  The working drawings shall include the following information:

A.
Description of methods and procedures to be used for heat straightening.

B.
Sequence of operations.

C.
Size and description of equipment for restraining distorted areas of the girder and heating the steel.

D.
Details of distribution of force reactions to the bridge.

3

The Contractor shall allow the Engineer 15 days to review the working drawings after a complete submittal has been received.

4

Distorted areas and bends of steel girders shall be straightened by restraining and then alternately heating and cooling the affected region.  Procedures and sequences shall conform to the approved submittals.  Heating temperatures shall conform to the following:

	HEATING TEMPERATURES

	TYPE OF HEATING
	TEMPERATURE °F MAXIMUM

	Preliminary heating for large areas
	800

	Spot areas for removing dimples or other localized deformations
	800

	Vee heats
	1200

	Heated metal shall be allowed to air cool in still air to 600°F.  Below 600°F metal shall be cooled in still air or by applying dry compressed air.


5

Heat straightening of steel girders will be paid for on a lump sum basis.

6

The contract lump sum price paid for heat straighten steel girder shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in heat straightening the steel girder, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Use when steel shells are shown on the plans. 

Add SSP 54-010 when waterproofing is shown on plans.

Include SSP S8-W04 when this SSP is used.

Insert in the special provisions as 55-600.

10-1.__  COLUMN CASINGS

Column casings shall consist of cleaned and painted structural steel shells filled with grout as shown on the plans and conforming to the provisions in Section 55, "Steel Structures," of the Standard Specifications and these special provisions.

2

Attention is directed to "Welding Quality Control" of these special provisions.

3

For field welding of column casings, only visual inspection will be required, and the requirements of the second sentence of paragraph 3.13.2 and the first sentence of paragraph 3.13.3 of AWS D1.5 will not apply.

4

Structural steel for column casings shall conform to the requirements in ASTM Designation:  A 36/A 36M, or, at the Contractor's option, ASTM Designation:  A 709/A 709M, Grade 36.

5.  Use only when polyethylene is shown on plans.

Polyethylene shall have a compressive strength of at least 10 psi at no more than 15 percent deflection determined in conformance with the requirements in ASTM Designation:  D 3575, Test B.  Polyethylene shall be bonded to the column using a suitable waterproof adhesive applied to the entire contact surface.

6.  Use only when column drains are shown on plans.

Drain extension pipe shall conform to the provisions for drainage piping in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

7

The spaces to be occupied by the column casing materials shall be cleared of plants and other materials prior to encasing the column.

8

Removed plants and other materials shall be disposed of outside the highway right of way in conformance with the provisions in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

9.  Plans to show locations of painting bridge numbers, delete if none required.

The same information that is on existing columns shall be painted on casings in conformance with the provisions in Section 51‑1.21, "Bridge Name, Number and Bent Numbers," of the Standard Specifications.

10

CLEAN AND PAINT COLUMN CASING

New metal surfaces, except where galvanized, shall be cleaned and painted in conformance with the provisions in Sections 59-2, "Painting Structural Steel," and 91, "Paint," of the Standard Specifications and these special provisions.

11

Prior to performing any painting or paint removal, the Contractor shall submit to the Engineer, in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, 3 copies of a separate Painting Quality Work Plan (PQWP) for each item of work for which painting or paint removal is to be performed.  As a minimum, each PQWP shall include the following:

A.
The name of each Contractor or subcontractor to be used.

B.
One copy each of all current "SSPC: The Society for Protective Coatings" specifications or qualification procedures which are applicable to the painting or paint removal to be performed.  These documents shall become the permanent property of the Department.

C.
A copy of the coating manufacturer's guidelines and recommendations for surface preparation, painting, drying, curing, handling, shipping, and storage of painted structural steel, including testing methods and maximum allowable levels for soluble salts.

D.
Proposed methods and equipment to be used for any paint application.

E.
Proof of each of any required certifications, SSPC‑QP 1, SSPC‑QP 3.  Where SSPC‑QP 3 certification is required, an enclosed shop facility shall be required.  Certification of AISC Sophisticated Paint Endorsement Quality Program, P‑1 Enclosed endorsement, will be considered equivalent to SSPC‑QP 3.
11E1.  Use this subparagraph when the area to be painted in the field is less than or equal to 30000 square feet.

1.
In lieu of certification in conformance with the requirements in SSPC‑QP 1 for this project, the Contractor may submit written documentation showing conformance with the requirements in Section 3, "General Qualification Requirements," of SSPC‑QP 1.

11E2.  Use this subparagraph when the area to be painted in a shop is less than or equal to 500 square feet.  Renumber if subparagraph 11E1 is not used.

2.
In lieu of certification in conformance with the requirements in SSPC‑QP 3 for this project, the Contractor may submit written documentation showing conformance with the requirements in Section 3, " General Qualification Requirements," of SSPC‑QP 3.

F.
Proposed methods to control environmental conditions in accordance with the manufacturer's recommendations and these special provisions.

G.
Proposed methods to protect the coating during curing, shipping, handling, and storage.

H.
Proposed rinse water collection plan.

I.
A detailed paint repair plan for the repair of damaged areas.

J.
Procedures for containing blast media and water during application of coatings and coating repair of erected steel.

K.
Examples of proposed daily reports for all testing to be performed, including type of testing, location, lot size, time, weather conditions, test personnel, and results.

12

Prior to submitting the PQWP, a pre-painting meeting between the Engineer, the Contractor, and a representative from each entity performing painting for this project shall be held to discuss the requirements for the PQWP.

13

The Contractor shall allow the Engineer 3 weeks to review the PQWP submittal after a complete plan has been received.  No painting or paint removal shall be performed until the PQWP for that work is reviewed by the Engineer.  Should the Engineer fail to complete the review within this time allowance and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the PQWP, the delay will be considered a right of way delay in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

14

The Engineer's approval of the Contractor's PQWP shall not relieve the Contractor of any responsibility under the contract for the successful completion of the work in conformity with the requirements of the plans and specifications.

15

The Contractor shall provide enclosures to permit cleaning and painting during inclement weather.  Provisions shall be made to control atmospheric conditions inside the enclosures within specified limits during cleaning and painting operations, drying to solvent insolubility, and throughout the curing period in accordance with the manufacturer's recommendations and these special provisions.  Full compensation for providing and maintaining such enclosures shall be considered as included in the prices paid for the various contract items of work requiring cleaning and painting, and no additional compensation will be allowed therefor.

16

Fresh, potable water with a maximum chloride content of 75 ppm and a maximum sulfate content of 200 ppm shall be used for water rinsing or pressure washing operations.  No continuous recycling of rinse water will be permitted.  If rinse water is collected into a tank and subsequent testing determines the collected water conforms to the specified requirements, reuse may be permitted by the Engineer if no collected water is added to the tank after sample collection for determination of conformance to specified requirements.

17

Column casing surfaces in contact with grout shall not be considered embedded in concrete.

Paras 18 thru 21, use when flame sprayed plastic is shown on the plans.  Flame sprayed plastic is to be placed full height of column casing.  Problems are created when there is an interface between flame sprayed plastic and inorganic zinc coating.

For ordinary conditions, waterproofing is to be shown on the plans to protect the casing from corrosion.

Waterproofing is not required when flame sprayed plastic is used.
Flame sprayed plastic is to be shown on the plans for the following environmental conditions:  (1) Non-marine river flow, (2) standing or slow moving water, or (3) marine tidal or spray zones.

Notify Structure Maintenance when flame sprayed plastic is used.

18

Where flame sprayed plastic is shown on the plans, the exposed exterior surfaces and exterior surfaces below ground or water shall be cleaned and painted with a coat of flame sprayed plastic, and the remaining new metal surfaces shall be cleaned and painted with inorganic zinc coating.  The inorganic zinc coating will not be required under flame sprayed plastic.

19

A qualified representative of the manufacturer of the flame sprayed plastic shall be present during the first 3 days of flame sprayed plastic application and shall be available for advice during the remaining time of flame sprayed plastic application.

20

Blast cleaning or application of flame sprayed plastic shall conform to the provisions for blast cleaning or application of solvent-borne paint in Section 59‑1.02, "Weather Conditions," of the Standard Specifications, except the maximum surface temperature restrictions shall be in conformance with these special provisions.

21

Column casing surfaces to be painted with flame sprayed plastic shall be blast cleaned and painted with the flame sprayed plastic at the jobsite.

22

Column casing surfaces to be painted with inorganic zinc coating shall be blast cleaned and painted with the single undercoat prior to shipment to the job site.

23.  Use when NO flame sprayed plastic is shown on the plans.

Cleaning

The surfaces to be cleaned and painted shall be dry blast cleaned in conformance with the requirements of SSPC‑SP 10, "Near White Blast Cleaning," of the "SSPC: The Society for Protective Coatings."  Blast cleaning shall leave surfaces with a dense, uniform, angular anchor pattern of not less than 1.6 mils nor more than 3.5 mils as measured in conformance with the requirements in ASTM Designation:  D 4417.

24.  Use when flame sprayed plastic is shown on the plans.

Cleaning

The surfaces to be cleaned and painted shall be dry blast cleaned in conformance with the requirements of SSPC‑SP 10, "Near White Blast Cleaning," of the "SSPC: The Society for Protective Coatings."  For surfaces coated with inorganic zinc coating, blast cleaning shall leave a dense, uniform, angular anchor pattern of not less than 1.6 mils nor more than 3.5 mils as measured in conformance with the requirements in ASTM Designation:  D 4417, and for surfaces to be coated with flame sprayed plastic, blast cleaning shall leave a dense, uniform, angular anchor pattern of between 2 mils and 3 mils.

25

Mineral and slag abrasives used for blast cleaning steel surfaces shall conform to the requirements for Class A, Grade 2 to 3 abrasives contained in SSPC‑AB 1, "Mineral and Slag Abrasives," of the "SSPC: The Society for Protective Coatings," and shall not contain hazardous material.

26

Steel abrasives used for blast cleaning steel surfaces shall comply with the requirements of SSPC‑AB 3, "Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."  If steel abrasive is recycled through shop or field abrasive blast cleaning units, the recycled abrasive shall conform to the requirements of SSPC‑AB 2, "Specification for Cleanliness of Recycled Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."

27

A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications and a Material Safety Data Sheet shall be furnished prior to use for each shipment of blast cleaning material for steel.

28

Abrasive blast cleaned surfaces shall be tested by the Contractor for soluble salts using a Class A or B retrieval method as described in Technology Guide 15, "Field Methods for Retrieval and Analysis of Soluble Salts on Steel and Other Nonporous Substrates," of the "SSPC: The Society for Protective Coatings," and cleaned so the maximum level of soluble salts does not exceed the lesser of the coating manufacturer's written recommendations or 10 micrograms per square centimeter.  Areas of abrasive blast cleaned steel shall be tested at the rate of 3 tests for the first 1000 square feet prepared per day, and one test for each additional 1000 square feet or portion thereof, at locations selected by the Engineer.  When less than 1000 square feet of surface area is prepared in a shift, at least 2 tests shall be performed.  If levels of soluble salts exceed the maximum allowed by these special provisions, the entire area represented by the testing will be rejected.  The Contractor shall perform additional cleaning and testing of rejected areas until soluble salt levels conform to these requirements.

29

Corners shall be chamfered to remove sharp edges.

30

Thermal cut edges (TCEs) to be painted shall be conditioned before blast cleaning by shallow grinding or other method approved by the Engineer to remove the thin, hardened layer of material resulting from resolidification during cooling.

31

Visually evident base metal surface irregularities and defects shall be removed in accordance with ASTM Designation:  A 6 or AASHTO Designation:  M 160 prior to blast cleaning steel.  When material defects exposed by blast cleaning are removed, the blast profile shall be restored by either blast cleaning or by using mechanical tools in accordance with SSPC‑SP 11, "Power Tool Cleaning to Bare Metal," of the "SSPC: The Society for Protective Coatings."

32.  Paras 32 and 33, use when no flame sprayed plastic is shown on the plans and finish coats are NOT required.  Delete Paras 34 thru 37.

Painting

Blast cleaned surfaces shall receive a single undercoat, and a final coat where specified, consisting of an inorganic zinc coating conforming to the requirements in AASHTO Designation:  M 300, Type I or Type II, except that:  1) the first 3 sentences of Section 5.6, "Primer Field Performance Requirements," shall not apply for Type II coatings, and 2) the entire Section 4.7.1 shall not apply for either type of inorganic zinc coating.

33

The color of the final coat of inorganic zinc coating shall match Federal Standard 595B No. 36373.

34.  Use when NO flame sprayed plastic is shown on the plans and finish coats ARE required.  Designer to determine finish coat requirement from direction given by Aesthetics & Models.  Delete Paras 32, 33, & 35 thru 37.

Painting

Blast cleaned surfaces shall receive a single undercoat of an inorganic zinc coating, and exposed surfaces shall receive a minimum of 2 finish coats of an exterior grade latex paint supplied by the manufacturer of the inorganic zinc coating.  The single undercoat shall consist of an inorganic zinc coating conforming to the requirements in AASHTO Designation:  M 300, Type I or Type II, except that:  1) the first 3 sentences of Section 5.6, "Primer Field Performance Requirements," shall not apply for Type II coatings, and 2) the entire Section 4.7.1 shall not apply for either type of inorganic zinc coating.

35.  Paras 35 and 36, use when flame sprayed plastic IS shown on the plans and finish coats are NOT required.  Delete Paras 32 thru 34 and 37.

Painting

Except for surfaces to be coated with flame sprayed plastic, all blast cleaned surfaces shall receive a single undercoat, and exposed surfaces shall receive a single undercoat and a final coat, of an inorganic zinc coating conforming to the requirements in AASHTO Designation:  M 300, Type I or Type II, except that:  1) the first 3 sentences of Section 5.6, "Primer Field Performance Requirements," shall not apply for Type II coatings, and 2) the entire Section 4.7.1 shall not apply for either type of inorganic zinc coating.

36

The color of the final coat of inorganic zinc coating shall match Federal Standard 595B No. 36373.

37.  Use when flame sprayed plastic IS shown on the plans and finish coats ARE required.  Designer to determine finish coat requirement from direction given by Aesthetics & Models.  Delete Paras 32 thru 36.

Painting

Except for surfaces to be coated with flame sprayed plastic, all blast cleaned surfaces shall receive a single undercoat of an inorganic zinc coating, and exposed surfaces shall receive a minimum of 2 finish coats of an exterior grade latex paint supplied by the manufacturer of the inorganic zinc coating.  The single undercoat shall consist of an inorganic zinc coating conforming to the requirements in AASHTO Designation:  M 300, Type I or Type II, except that:  1) the first 3 sentences of Section 5.6, "Primer Field Performance Requirements," shall not apply for Type II coatings, and 2) the entire Section 4.7.1 shall not apply for either type of inorganic zinc coating.

38

If the Contractor proposes to use a Type I coating, the Contractor shall furnish to the Engineer for review documentation as required in Section 5.6 of AASHTO Designation:  M 300.  The Contractor shall allow the Engineer 4 weeks to review the proposal.

39

If the Contractor proposes to use a Type II coating, the coating shall be selected from the qualified products list, which may be obtained from the Transportation Laboratory.

40

Inorganic zinc coating shall be used within 12 hours of initial mixing.

41

Application of inorganic zinc coating shall conform to the provisions for applying zinc-rich coating in Section 59‑2.13, "Application of Zinc-Rich Primer," of the Standard Specifications.

42

The single undercoat of inorganic zinc coating shall be applied to the required dry film thickness in 2 or more applications within 8 hours of the start of blast cleaning.  Abrasive blast cleaned steel shall not be exposed to relative humidity exceeding 85 percent prior to application of inorganic zinc coating.

43

The total dry film thickness of all applications of the single undercoat of inorganic zinc coating shall be not less than 4 mils nor more than 8 mils.

44

Damaged areas and areas where mudcracking occurs in the inorganic zinc coating shall be blast cleaned and repainted with inorganic zinc coating to the specified thickness.

45

Steel surfaces coated with Type II inorganic zinc coating shall be protected from conditions that may cause the coating film to dissolve.  The Contractor, at the Contractor's expense, shall repair areas where the coating has dissolved by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

46

Dry spray, or overspray, as defined in the Steel Structures Painting Manual, Volume 1, "Good Painting Practice," of the "SSPC: The Society for Protective Coatings," shall be removed prior to application of subsequent coats or final acceptance.  Removal of dry spray shall be by screening or other methods that minimize polishing of the inorganic zinc surface.  The dry film thickness of the coating after removal of dry spray shall be in conformance with the provisions for applying the single undercoat, as specified herein.

47*.  Edit to suit.

The Contractor shall test the inorganic zinc coating prior to application of     finish    final coats.  The locations of the tests will be determined by the Engineer.  The Contractor shall determine the sequence of the testing operations.  The testing for adhesion and hardness will be performed no sooner than 72 hours after application of the single undercoat of inorganic zinc coating.  At the Contractor's expense, satisfactory access shall be provided to allow the Engineer to determine the location of the tests.

48

The inorganic zinc coating shall pass the following tests:

A.
The inorganic zinc coating shall have a minimum adhesion to steel of 600 psi when measured using a self-aligning adhesion tester in conformance with the requirements in ASTM Designation:  D 4541.  The Engineer will select 3 locations per column casing section for adhesion testing.  If 2 or more of the locations tested fail to meet adhesion requirements, the section will be rejected.  If one of the locations tested fails to meet adhesion requirements, an additional 3 locations shall be tested.  Should any of the additional locations fail to meet adhesion requirements, the column casing section will be rejected.  The Contractor, at the Contractor's expense, shall repair the rejected area by blast cleaning and repainting with inorganic zinc to the specified thickness.  Test locations for areas of inorganic zinc meeting adhesion testing requirements shall be repaired by application of organic zinc primer as specified in Section 91‑1.04, "Materials," of the Standard Specifications to the specified minimum dry film thickness.

B.
Areas of inorganic zinc coating where finish coats are to be applied shall be tested by the Contractor for soluble salts using a Class A or B retrieval method as described in Technology Guide 15, "Field Methods for Retrieval and Analysis of Soluble Salts on Steel and Other Nonporous Substrates," of the "SSPC: The Society for Protective Coatings," and cleaned so the maximum level of soluble salts does not exceed the lesser of the manufacturer's written recommendations or 10 micrograms per square centimeter.  Areas of inorganic zinc coating shall be tested at the rate of 3 tests for the first 1000 square feet to be painted per day and one test for each additional 1000 square feet or portion thereof at locations selected by the Engineer.  When less than 1000 square feet of surface area is painted in a shift, at least 2 tests shall be performed.  If levels of soluble salts exceed the maximum allowed by these special provisions, the entire area represented by the testing will be rejected.  The Contractor shall perform additional cleaning and testing of rejected areas until soluble salt levels conform to these requirements.

48C*.  Edit to suit.

C.
Prior to application of    final    finish    coats, the inorganic zinc coating shall exhibit a solid, hard, and polished metal surface when firmly scraped with the knurled edge of a quarter.  Inorganic zinc coating that is powdery, soft, or does not exhibit a polished metal surface, as determined by the Engineer, shall be repaired by the Contractor, at the Contractor's expense, by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

49

Additional Requirements for Water Borne Inorganic Zinc Primers

A.
The surface pH of the inorganic zinc primer shall be tested by wetting the surface with deionized water for a minimum of 15 minutes but no longer than 30 minutes and applying pH paper with a capability of measuring in increments of 0.5 pH units.  At least 2 surface pH readings shall be taken for every 500 square feet or portion thereof.  If less than 500 square feet of steel is coated in a single shift or day, at least 2 surface pH readings shall be taken for primer applied during that period.  Application of finish coats will not be permitted until the surface pH is less than or equal to 7.

B.
Dry to solvent insolubility for water borne inorganic zinc primers shall be determined in conformance with the requirements in ASTM Designation:  D 4752, except that water shall be the solvent.  The resistance rating shall be not less than 4.  Areas of inorganic zinc coating shall be tested for solvent insolubility at the rate of one test per 500 square feet or portion thereof.  Inorganic zinc coating represented by the tested area that does not meet the solvent insolubility requirements will be rejected.  The Contractor, at the Contractor's expense, shall repair rejected areas by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

50

Additional Requirements for Solvent Borne Inorganic Zinc Primers

A.
Dry to solvent insolubility for solvent borne inorganic zinc primers shall be determined in conformance with the requirements in ASTM Designation:  D 4752.  The resistance rating shall be not less than 4.  Areas of inorganic zinc coating shall be tested for solvent insolubility at the rate of one test per 500 square feet or portion thereof.  Inorganic zinc coating represented by the tested area that does not meet the solvent insolubility requirements will be rejected.  The Contractor, at the Contractor's expense, shall repair rejected areas by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

B.
Surface hardness of solvent borne inorganic zinc shall be a minimum 2H when measured in conformance with the requirements in ASTM Designation:  D 3363.  Areas of inorganic zinc coating shall be tested at the rate of one test per 500 square feet or portion thereof.  Inorganic zinc coating that fails to meet the surface hardness requirements shall be repaired by the Contractor, at the Contractor's expense, by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

51

The Contractor, at the Contractor's expense, shall retest all rejected areas of inorganic zinc coating after repairs have been completed.

52

Except as approved by the Engineer, a minimum curing time of 72 hours shall be allowed between application of inorganic zinc coating and water rinsing.

53

Exposed areas of inorganic zinc coating where finish coats are specified shall be thoroughly water rinsed.

54.  Paras 54 thru 58, use when NO finish coats are required.

The final coat of inorganic zinc coating shall be applied after testing and completion of all operations that may damage or discolor the steel surface, including correction of runs, sags, thin and excessively thick areas in the paint film, skips and holidays, dry spray, or areas of nonuniform appearance.

55

The area to receive the final coat of inorganic zinc coating shall be lightly roughened by abrasive blasting using an abrasive no larger than No. 30 mesh.  Abrasive blasting shall remove no more than 0.6‑mil of inorganic zinc.  The surface to be lightly roughened shall be free from moisture, dust, grease or any deleterious material.  The undercoated areas of column casing surfaces not receiving a final coat shall be protected from abrasive blast cleaning operations.

56

The final coat of inorganic zinc coating shall be applied to the required dry film thickness in one uniform application within 24 hours after light roughening.  The dry film thickness of the final coat of inorganic zinc coating shall be not less than one mil nor more than 3 mils.

57

The total dry film thickness of all applications of the single undercoat and final coat of inorganic zinc coating shall be not less than 5 mils nor more than 9 mils.

58

Finish coats will not be required.

59.  Paras 59 thru 66, use when finish coats ARE required.

The first finish coat shall be applied within 48 hours following water rinsing.

60

The finish coat paint shall be formulated for application to inorganic zinc coating, shall meet the requirements for SSPC‑Paint 24, "Latex Semi-Gloss Exterior Topcoat," of the "SSPC: The Society for Protective Coatings," and shall conform to the following:

A.
No visible color change in the finish coats shall occur when tested for 800 hours in conformance with the requirements in ASTM Designation:  D 4587, Test Cycle 2.

B.
The vehicle shall be an acrylic or modified acrylic copolymer with a minimum of necessary additives.

61.  Edit color, if necessary.  Contrast Gray is No. 36628.  Contact Translab if other colors are required.  When aluminum waterborne acrylic finish paint is requested by DSD or DSM, replace the fourth sentence with:  "The first finish coat color shall match aluminum waterborne acrylic finish paint, Formula PWB‑159D, non-leafing."

The first finish coat shall be applied in 2 applications.  The first application shall consist of a spray applied mist application.  The second application shall be applied after the mist application has dried to a set to touch condition as determined by the procedure described in Section 7 of ASTM Designation:  D1640.  The first finish coat color shall match Federal Standard 595B No. 36628.  The total dry film thickness of both applications of the first finish coat shall be not less than 2 mils.

62

Except as approved by the Engineer, a minimum drying time of 12 hours shall be allowed between finish coats.

63.  Edit color, if necessary.  Color specified is for concrete gray.  Contact Translab if color required is other than concrete gray.  When aluminum waterborne acrylic finish paint is requested by DSD or DSM, replace the first sentence with:  "The second finish coat color shall match aluminum waterborne acrylic finish paint, Formula PWB‑160F, leafing."

The second finish coat color shall match Federal Standard 595B No. 26408.  The total dry film thickness of all applications of the second finish coat shall be not less than 2 mils.

64.  Use when contrast paint is required for aesthetics.  Limits of contrast paint to be shown on the plans.
The second finish coat color for the contrast paint shall closely match the color of the existing aesthetic treatment as approved by the Engineer.

65

The 2 finish coats shall be applied in 3 or more applications to a total dry film thickness of not less than 4 mils nor more than 8 mils.

66

The total dry film thickness of all applications of inorganic zinc coating and finish coat paint shall be not less than 8 mils nor more than 14 mils.

67.  Paras 67 thru 76, use when flame sprayed plastic is shown on the plans.

Flame sprayed plastic shall be applied within 8 hours after blast cleaning.  The entire thickness of the flame sprayed plastic shall be applied in one continuous operation.  Any seams in the flame sprayed plastic shall be horizontal and fused completely together.

68

Surfaces to be coated with flame sprayed plastic shall receive a flame sprayed plastic which consists of thermoplastic powder, pigments, and other additives which are melt blended by the manufacturer specifically for application through a propane gas flame.

69.  Para 69 and table, use where flame sprayed plastic is needed, except where extreme abrasion resistance is required as determined by Translab or Hydraulics.

The thermoplastic powder shall be an ethylene methacrylic acid copolymer (EMA), or at the Contractor's option, ethylene acrylic acid copolymer (EAA) and shall have the following properties:

	Property
	EMA Requirement
	EAA Requirement
	ASTM Designation

	Melt Index, at 374°F and 4.75‑pound load, g/10 minutes
	32 ± 3
	20 ± 3
	D 1238

	Density, lb/ft3
	58.0 to 58.7
	58.7 to 60.6
	D 792

	Hardness, Shore D
	48 ± 2
	54 ± 2
	D 2240


70.  Para 70 and table, use where extreme abrasion resistance is required as determined by Translab or Hydraulics.

The thermoplastic powder shall be an ionomer of ethylene and methacrylic acid (IEMA), or at the Contractor's option, ethylene acrylic acid copolymer (EAA) and shall have the following properties:

	Property
	IEMA Requirement
	EAA Requirement
	ASTM Designation

	Melt Index, at 374°F and 4.75‑pound load, g/10 minutes
	14 ± 3
	3 ± 1
	D 1238

	Density, lb/ft3
	58.0 to 58.7
	58.7 to 60.6
	D 792

	Hardness, Shore D
	63 ± 2
	55 ± 2
	D 2240


71.  Edit if color is not Concrete Gray—No. 26408.

The color of flame sprayed plastic shall closely match Federal Standard 595B No. 26408.

72

Prior to application of flame sprayed plastic, the Contractor shall furnish to the Transportation Laboratory a representative one pound sample from each batch of pre-blended flame sprayed plastic material.  Each sample shall be packaged in an airtight container identified with the manufacturer's name and the manufacturer's batch number.

73

Flame spray equipment shall be operated in conformance with the manufacturer's instructions.

74

Surfaces to receive flame sprayed plastic shall be preheated to between 170°F and 190°F immediately prior to coating.  The Contractor, at his expense, shall verify the surface temperature using an infrared thermometer.

75

The minimum thickness of flame sprayed plastic shall be 15 mils.

76

The coating of flame sprayed plastic shall be free of pinholes when tested with a low voltage, 67.5 volts, wet sponge holiday detector.  The coating of flame sprayed plastic shall have a minimum adhesion to steel of 1000 psi when measured at no more than 4 locations on each column in conformance with the requirements in ASTM Designation:  D 4541.  The locations of pinhole and adhesion tests will be determined by the Engineer.  The Contractor at his expense shall:  (1) verify compliance with the pinhole and adhesion requirements, (2) furnish test results to the Engineer, and (3) repair the coating after testing.

77

GROUTING

Grouting shall conform to the provisions in Section 50‑1.09, "Bonding and Grouting," of the Standard Specifications and these special provisions.

78.  Use for elliptical column casings when min. gap is one inch and max. gap is over 4 inches.

For non-circular columns where the minimum gap to be filled with grout is one inch and the maximum gap is greater than 4 inches, aggregate shall be used to extend the grout, but only to the extent that the cement content of the grout is not less than 845 pounds per cubic yard of grout.  California Test 541 will not be required nor will the grout be required to pass through a sieve with a 0.07‑inch maximum clear opening prior to being introduced into the grout pump.  Aggregate shall consist of at least 70 percent fine aggregate and approximately 30 percent pea gravel, by weight.  Fine aggregate shall conform to the provisions of Section 90‑2, "Materials," of the Standard Specifications.  The size of pea gravel shall be such that 100 percent passes the 1/2‑inch sieve, a minimum 90 percent passes the 3/8‑inch sieve, and not more than 5 percent passes the No. 8 sieve.

79

The Contractor shall limit the height of each lift of grout to minimize undulations and displacements of the surface of the shell during grouting.  Undulations in the shell surface, including undulations from fabrication and erection, shall not exceed ¼‑inch in one foot nor shall the total displacement from plan location exceed 2 inches at any point.  At the Contractor's option, a bracing system or other means may be employed to restrain the casing within the specified tolerances.  Except where shown on the plans, restraints shall not pass through the columns.  The grout shall harden prior to placing the next lift of grout, unless a bracing system is used.

80.  Use when polyethylene is shown on the plans.

In addition to the above grout lift restrictions, the height of grout lifts for portions of column casings containing polyethylene shall not exceed 10 feet.

81.  Edit out polyethylene if none on contract.

Suitable external grout injection valves shall be installed for filling of the casings.  The filling operation shall begin at the bottom of the casing.  Spacing of the valves shall be such that the grout will fill the gap between the casing and the polyethylene or column.

82

Casings shall be sealed at the bottom.  Grout shall be pumped into the casing such that the grout head is maintained uniformly around the column, and no visible evidence of water or air is ejected at the top of the grout.  The grout at the casing top shall be covered with mortar and sloped to drain.  Mortar shall conform to the provisions in Section 51‑1.135, "Mortar," of the Standard Specifications.

83.  Use the third sentence only when polyethylene is shown on plans.

Casings shall be positioned with spacers to center the casing around the existing column at the location shown on the plans.  Spacers may be welded to the inside of the casing.  Spacers shall not be used in areas occupied by the polyethylene.

84

Grout shall not be permitted to flow across shoulders or lanes occupied by public traffic, or to flow into gutters or other drainage facilities.

85.  Use when flame sprayed plastic is not shown on the plans.

Clamps, valves, injection ports, lifting ears, and other accessories shall be completely removed not less than 24 hours after placing grout.  Voids shall be filled with mortar and finished flush with the exterior surface of the casing.

86.  Use when flame sprayed plastic is shown on the plans.

Clamps, valves, injection ports, lifting ears, and other accessories shall be completely removed not less than 24 hours after placing grout.  Voids shall be filled with mortar and finished flush with the exterior surface of the casing, except that where flame sprayed plastic is shown on the plans, voids shall be covered flush with the exterior surface of the casing with caps, plugs, or welded plates.

87

MEASUREMENT AND PAYMENT

Column casings will be measured and paid for in conformance with the provisions in Section 55‑4, "Measurement and Payment," of the Standard Specifications and these special provisions.

88.  Edit polyethylene and drainage piping if none.  Edit if contract includes item for cleaning and painting of other structural steel.

The contract price paid per pound for column casing shall include full compensation for furnishing all labor, materials (including polyethylene and adhesive), tools, equipment, and incidentals, and for doing all the work involved in column casings filled with grout, complete in place, including drainage piping, cleaning and painting of structural steel, and testing, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

89.  Use when flame sprayed plastic is shown on the plans.

Full compensation for furnishing of and coating with flame sprayed plastic shall be considered as included in the contract price paid per pound for column casing and no additional compensation will be allowed therefor.
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Use for overhead sign structures.

Include SSP 56‑100 when sign structures are to be painted.  Include SSP S8‑W04, S8‑W05, S8‑W06, and applicable portions of SSP 55‑500 for bolted connections and welding.

10‑1.__  SIGN STRUCTURES

Sign structures and foundations for overhead signs shall conform to the provisions in Section 56‑1, "Overhead Sign Structures," of the Standard Specifications, "Steel Structures" of these special provisions, and the following requirements.

2

Before commencing fabrication of sign structures, the Contractor shall submit 2 sets of working drawings to the Engineer in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  The working drawings shall include sign panel dimensions, span lengths, post heights, anchorage layouts, proposed splice locations, a snugging and tensioning pattern for anchor bolts and high-strength bolted connections, and details for permanent steel anchor bolt templates.  The working drawings shall be supplemented with a written quality control program that includes methods, equipment, and personnel necessary to satisfy the requirements specified herein.

3

Working drawings shall be 22" x 34" or 11" x 17" in size and each drawing and calculation sheet shall include the State assigned designations for the sign structure type and reference as shown on the contract plans, District-County-Route-Post Mile, and contract number.

4

The Engineer shall have 30 days to review the sign structure working drawings after a complete submittal has been received.  No fabrication or installation of sign structures shall be performed until the working drawings are approved in writing by the Engineer.

5

Should the Engineer fail to complete the review within the time allowance and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the sign structure working drawings, the delay will be considered a right of way delay in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

6*.  Use when number of days shown above for review is not sufficient for some or all of the sign structures on the project.  Check with the Offices of Structure Design (OSD).

The time to be provided for the Engineer's review of the working drawings for specific structures, or portions thereof, shall be as follows:

	Sign Structure Name/No.
	Location
	Review Time – (Days)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


7

Steel bolts not designated on the plans as high strength (HS) or stainless steel shall be for general applications and shall conform to the requirements in ASTM Designation:  A 307.

8

A permanent steel template shall be used to maintain the proper anchor bolt spacing.

9

One top nut, one leveling nut, and 2 washers shall be provided for the upper threaded portion of each anchor bolt.

10

Flatness of surfaces for the following shall conform to the requirements in ASTM Designation:  A 6/A 6M:

1.
Base plates that are to come in contact with concrete, grout, or washers and leveling nuts

2.
Plates in high-strength bolted connections

11

No holes shall be made in members unless the holes are shown on the plans or are approved in writing by the Engineer.
12

Longitudinal seam welds shall have 60 percent minimum penetration, except that within 6 inches of circumferential welds, longitudinal seam welds shall be complete joint penetration (CJP) groove welds.  In addition, longitudinal seam welds on structures having telescopic pole segment splices shall be CJP groove welds on the female end for a length on each end equal to the designated slip fit splice length plus 6 inches.
13

Steel members used for overhead sign structures shall receive nondestructive testing (NDT) in conformance with AWS D1.1 and the following:

	1.

	Weld Location
	Weld Type
	Minimum Required NDT 

	Splice welds around the perimeter of tubular sections, poles, and arms.
	CJP groove weld with backing ring
	100% UTa or RTb

	Longitudinal seam welds
	CJP or PJPc groove weld
	Random 25% MTd

	Longitudinal seam welds within 6 inches of a circumferential splice.
	CJP groove weld
	100% UT or RT

	Welds attaching base plates, flange plates, or pole or mast arm plates, to poles or arm tubes.
	CJP groove weld with backing ring and reinforcing fillet
	t> 3/16 inch:  100%UT and MT

t< 3/16 inch:  100% MT after 

root weld pass and final weld pass

t = pole or arm thickness

	
	External (top) fillet weld for socket-type connections
	100% MT

	a  ultrasonic testing

b  radiographic testing

c  partial joint penetration

d  magnetic particle testing


##SOE DEVELOPMENT

2.
The acceptance and repair criteria for UT of welded joints where any of the members are less than 5/16 inch thick or where tubular sections are less than 13 inches in diameter shall conform to the requirements in AWS D1.1, SectionClause 6.13.3.1.  A written procedure approved by the Engineer shall be used when performing this UT.  These written procedures shall conform to the requirements in AWS D1.1, Annex K.  The acceptance and repair criteria for other welded joints receiving UT shall conform to the requirements in AWS D1.1, SectionClause 6, Table 6.3 for cyclically loaded nontubular connections.

3.
The acceptance and repair criteria for radiographic or real time image testing shall conform to the requirements of AWS D1.1 for tensile stress welds.

4.
For longitudinal seam welds, the random locations for NDT will be selected by the Engineer.  The cover pass shall be ground smooth at the locations to be tested.  If repairs are required in a portion of a tested weld, the repaired portion shall receive NDT, and additional NDT shall be performed on untested portions of the weld.  The additional NDT shall be performed on 25 percent of that longitudinal seam weld.  After this additional NDT is performed and if more repairs are required, then that entire longitudinal seam weld shall receive NDT.

14

Circumferential welds and base plate to post welds may be repaired only one time without written permission from the Engineer.

15.  Use when tubular sign structures are NOT to be painted.

All ferrous metal parts of tubular sign structures shall be galvanized and shall not be painted.

16

Full compensation for furnishing anchor bolt templates and for testing of welds shall be considered as included in the contract price paid per pound for furnish sign structure, and no additional compensation will be allowed therefor.
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Use for painting new sign structures.  Add SSP 55‑500.

10‑1.__  CLEAN AND PAINT SIGN STRUCTURES

Sign structures shall be cleaned and painted in conformance with the provisions in Section 56‑1.05, "Surface Finish," and Section 91, "Paint," of the Standard Specifications and these special provisions.

2

Prior to performing any painting or paint removal, the Contractor shall submit to the Engineer, in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, 3 copies of a separate Painting Quality Work Plan (PQWP) for each item of work for which painting or paint removal is to be performed.  As a minimum, each PQWP shall include the following:

A.
The name of each Contractor or subcontractor to be used.

B.
One copy each of all current ASTM and "SSPC: The Society for Protective Coatings" specifications or qualification procedures applicable to the painting or paint removal to be performed.  These documents shall become the permanent property of the Department.

C.
A copy of the coating manufacturer's guidelines and recommendations for surface preparation, painting, drying, curing, handling, shipping, and storage of painted structural steel, including testing methods and maximum allowable levels for soluble salts.

D.
Proposed methods and equipment to be used for any paint application.

E.
Proof of each of any required certifications, SSPC‑QP 1, SSPC‑QP 2, SSPC‑QP 3.  Where SSPC‑QP 3 certification is required, an enclosed shop facility shall be required.  Certification of AISC Sophisticated Paint Endorsement Quality Program, P‑1 Enclosed endorsement, will be considered equivalent to SSPC‑QP 3.

2E1.  Use this subparagraph when the area to be painted in the field is less than or equal to 30,000 square feet.

1.
In lieu of certification in conformance with the requirements in SSPC‑QP 1 for this project, the Contractor may submit written documentation showing conformance with the requirements in Section 3, "General Qualification Requirements," of SSPC‑QP 1.

2E2.  Use this subparagraph when the area of paint to be removed is less than or equal to 500 square feet.  Renumber if subparagraph 2E1 is not used.

2.
In lieu of certification in conformance with the requirements in SSPC‑QP 2 for this project, the Contractor may submit written documentation showing conformance with the requirements in Sections 4.2 through 4.6 of SSPC‑QP 2.

2E3.  Use this subparagraph when the area to be painted in a shop is less than or equal to 500 square feet.  Renumber if subparagraph 2E1 or 2E2 is not used.

3.
In lieu of certification in conformance with the requirements in SSPC‑QP 3 for this project, the Contractor may submit written documentation showing conformance with the requirements in Section 3, "General Qualification Requirements," of SSPC‑QP 3.

F.
Proposed methods to control environmental conditions in accordance with the manufacturer's recommendations and these special provisions.

G.
Proposed methods to protect the coating during curing, shipping, handling, and storage.

H.
Proposed rinse water collection plan.

I.
A detailed paint repair plan for the repair of damaged areas.

J.
Procedures for containing blast media and water during application of coatings and coating repair of erected steel.

K.
Examples of proposed daily reports for all testing to be performed, including type of testing, location, lot size, time, weather conditions, test personnel, and results.

3

The Engineer shall have 3 weeks to approve the PQWP submittal after a complete plan has been received.  No painting or paint removal shall be performed until the PQWP for that work is approved by the Engineer.  Should the Engineer fail to complete the review within this time allowance and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in approving the PQWP, the delay will be considered a right of way delay in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

4

It is understood that the Engineer's approval of the Contractor's PQWP shall not relieve the Contractor of any responsibility under the contract for the successful completion of the work in conformity with the requirements of the plans and specifications.

5*.  Use only when painting sign structures other than tubular and box beam-closed truss types.  Edit text to suit project.

In addition to tubular and box beam-closed truss types, sign structures at the locations listed below shall be cleaned and painted:

*List the station location and identification of sign structures in the table.

	Location
	Sign Structure

	
	

	
	


6

CLEAN AND PAINT UNGALVANIZED SURFACES

Ungalvanized steel surfaces to be cleaned and painted shall be dry blast cleaned in conformance with the requirements of SSPC‑SP 10, "Near White Blast Cleaning," of the "SSPC: The Society for Protective Coatings."  Blast cleaning shall leave surfaces with a dense, uniform, angular anchor pattern of not less than 1.5 mils nor more than 3.5 mils as measured in conformance with the requirements in ASTM Designation:  D 4417.

7

Mineral and slag abrasives used for blast cleaning steel surfaces shall conform to the requirements for Class A, Grade 2 to 3 abrasives contained in SSPC‑AB 1, "Mineral and Slag Abrasives," of the "SSPC: The Society for Protective Coatings," and shall not contain hazardous material.

8

Steel abrasives used for blast cleaning steel surfaces shall comply with the requirements of SSPC‑AB 3, "Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."  If steel abrasive is recycled through shop or field abrasive blast cleaning units, the recycled abrasive shall conform to the requirements of SSPC‑AB 2, "Specification for Cleanliness of Recycled Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."

9

A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications and a Material Safety Data Sheet shall be furnished prior to use for each shipment of blast cleaning material for steel.

10.  Use when bolted connections are located in Climate Area III or within 2 miles of ocean or tidal waters.

The inside surfaces of bolt holes shall be cleaned in conformance with the requirements of SSPC‑SP 1, "Solvent Cleaning," of the "SSPC: The Society for Protective Coatings," and visible rust shall be removed.

11

Abrasive blast cleaned surfaces shall be tested by the Contractor for soluble salts using a Class A or B retrieval method as described in Technology Guide 15, "Field Methods for Retrieval and Analysis of Soluble Salts on Steel and Other Nonporous Substrates," of the "SSPC: The Society for Protective Coatings," and cleaned so the maximum level of soluble salts does not exceed the lesser of the coating manufacturer's written recommendations or 10 micrograms per square centimeter.  Areas of abrasive blast cleaned steel shall be tested at the rate of 3 tests for the first 1,000 square feet prepared per day, and one test for each additional 1,000 square feet or portion thereof, at locations selected by the Engineer.  When less than 1,000 square feet of surface area is prepared in a shift, at least 2 tests shall be performed.  If levels of soluble salts exceed the maximum allowed by these special provisions, the entire area represented by the testing will be rejected.  The Contractor shall perform additional cleaning and testing of rejected areas until soluble salt levels conform to these requirements.

12

Blast cleaned surfaces shall receive a single undercoat consisting of an inorganic zinc coating conforming to the requirements in AASHTO Designation:  M 300, Type I or Type II, except that:  (1) the first 3 sentences of Section 5.6, "Primer Field Performance Requirements," shall not apply for Type II coatings, and (2) the entire Section 5.6.1 shall not apply for either type of inorganic zinc coating.

13

If the Contractor proposes to use a Type I coating, the Contractor shall furnish to the Engineer for review documentation as required in Section 5.6 of AASHTO Designation:  M 300.  The Contractor shall allow the Engineer 4 weeks to review the proposal.

14

If the Contractor proposes to use a Type II coating, the coating shall be selected from the qualified products list, which may be obtained from the Transportation Laboratory.

15.  Use when bolted connections are located in Climate Area III or within 2 miles of ocean or tidal waters.

The inside surfaces of bolt holes shall be painted with one application of a zinc rich primer (organic vehicle type) after the application of the undercoat of inorganic zinc on adjacent steel.  The steel surfaces adjacent to the bolt holes shall be kept clean and protected from drippings during the application of the primer.

16

Inorganic zinc coating shall be used within 12 hours of initial mixing.

17

Application of inorganic zinc coating shall conform to the provisions for applying zinc-rich coating in Section 59‑2.13, "Application of Zinc‑Rich Primer," of the Standard Specifications.

18

The single undercoat of inorganic zinc coating shall be applied to the required dry film thickness in 2 or more applications within 8 hours of the start of blast cleaning.  Abrasive blast cleaned steel shall not be exposed to relative humidity exceeding 85 percent prior to application of inorganic zinc coating.

19

The total dry film thickness of all applications of the inorganic zinc undercoat, including the surfaces of outside existing members within the grip under bolt heads, nuts, and washers, shall be not less than 4 mils nor more than 8 mils, except that the total dry film thickness on each faying (contact) surface of high strength bolted connections shall be between one mil and the maximum allowable dry film thickness for Class B coatings as determined by certified testing in conformance with Appendix A of the "Specification for Structural Joints Using ASTM A325 or A490 Bolts" of the Research Council on Structural Connections (RCSC Specification).  Unless otherwise stated, all inorganic zinc coatings used on faying surfaces shall meet the slip coefficient requirements for a Class B coating on blast-cleaned steel, as specified in the RCSC Specification.  The Contractor shall provide results of certified testing showing the maximum allowable dry film thickness for the Class B coating from the qualifying tests for the coating chosen, and shall maintain the coating thickness on actual faying surfaces of the structure at or below this maximum allowable coating thickness.

20

Areas where mudcracking occurs in the inorganic zinc coating shall be blast cleaned and repainted with inorganic zinc coating to the specified thickness.

21

Steel surfaces coated with Type II inorganic zinc coating shall be protected from conditions that may cause the coating film to dissolve.  The Contractor, at the Contractor's expense, shall repair areas where the coating has dissolved by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

22

Dry spray, or overspray, as defined in  the Steel Structures Painting Manual, Volume 1, "Good Painting Practice,"  of the "SSPC: The Society for Protective Coatings," shall be removed prior to application of subsequent coats or final acceptance.  Removal of dry spray shall be by screening or other methods that minimize polishing of the inorganic zinc surface.  The dry film thickness of the coating after removal of dry spray shall be in conformance with the provisions for applying the single undercoat, as specified herein.

23

The Contractor shall test the inorganic zinc coating prior to application of finish coats.  The locations of the tests will be determined by the Engineer.  The Contractor shall determine the sequence of the testing operations.  The testing for adhesion and hardness will be performed no sooner than 72 hours after application of the single undercoat of inorganic zinc coating.  At the Contractor's expense, satisfactory access shall be provided to allow the Engineer to determine the location of the tests.

24

The inorganic zinc coating shall pass the following tests:

A.
The inorganic zinc coating shall have a minimum adhesion to steel of 600 psi when measured using a self-aligning adhesion tester in conformance with the requirements in ASTM Designation:  D 4541.  The Engineer will select 3 locations per girder or 1,000 square feet of painted surface, whichever is less, for adhesion testing.  If less than 1,000 square feet of steel is painted in a work shift, the Engineer will select 3 areas painted during the work shift for testing.  If 2 or more of the locations tested fail to meet adhesion requirements, the entire area represented by the tests will be rejected.  If one of the locations tested fails to meet adhesion requirements, an additional 3 locations shall be tested.  Should any of the additional locations fail to meet adhesion requirements, the entire area represented by the tests will be rejected.  The Contractor, at the Contractor's expense, shall repair the rejected area by blast cleaning and repainting with inorganic zinc to the specified thickness.  Test locations for areas of inorganic zinc meeting adhesion testing requirements shall be repaired by application of organic zinc primer as specified in Section 91‑1.04, "Materials," of the Standard Specifications to the specified minimum dry film thickness.

B.
Areas of inorganic zinc coating where finish coats are to be applied shall be tested by the Contractor for soluble salts using a Class A or B retrieval method as described in Technology Guide 15, "Field Methods for Retrieval and Analysis of Soluble Salts on Steel and Other Nonporous Substrates," of the "SSPC: The Society for Protective Coatings," and cleaned so the maximum level of soluble salts does not exceed the lesser of the manufacturer's written recommendations or 10 micrograms per square centimeter.  Areas of inorganic zinc coating shall be tested at the rate of 3 tests for the first 1,000 square feet to be painted per day and one test for each additional 1,000 square feet or portion thereof at locations selected by the Engineer.  When less than 1,000 square feet of surface area is painted in a shift, at least 2 tests shall be performed.  If levels of soluble salts exceed the maximum allowed by these special provisions, the entire area represented by the testing will be rejected.  The Contractor shall perform additional cleaning and testing of rejected areas until soluble salt levels conform to these requirements.

C.
Prior to application of finish coats, the inorganic zinc coating shall exhibit a solid, hard, and polished metal surface when firmly scraped with the knurled edge of a quarter.  Inorganic zinc coating that is powdery, soft, or does not exhibit a polished metal surface, as determined by the Engineer, shall be repaired by the Contractor, at the Contractor's expense, by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

25

Additional Requirements for Water Borne Inorganic Zinc Primers

A.
The surface pH of the inorganic zinc primer shall be tested by wetting the surface with de-ionized water for a minimum of 15 minutes but no longer than 30 minutes and applying pH paper with a capability of measuring in increments of 0.5 pH units.  At least 2 surface pH readings shall be taken for every 500 square feet or portion thereof.  If less than 500 square feet of steel is coated in a single shift or day, at least 2 surface pH readings shall be taken for primer applied during that period.  Application of finish coats will not be permitted until the surface pH is less than or equal to 7.

B.
Dry to solvent insolubility for water borne inorganic zinc primers shall be determined in conformance with the requirements in ASTM Designation:  D 4752, except that water shall be the solvent.  The resistance rating shall be not less than 4.  Areas of inorganic zinc coating shall be tested for solvent insolubility at the rate of one test per 500 square feet or portion thereof.  Inorganic zinc coating represented by the tested area that does not meet the solvent insolubility requirements will be rejected.  The Contractor, at the Contractor's expense, shall repair rejected areas by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

26

Additional Requirements for Solvent Borne Inorganic Zinc Primers

A.
Dry to solvent insolubility for solvent borne inorganic zinc primers shall be determined in conformance with the requirements in ASTM Designation:  D 4752.  The resistance rating shall be not less than 4.  Areas of inorganic zinc coating shall be tested for solvent insolubility at the rate of one test per 60 square yards or portion thereof.  Inorganic zinc coating represented by the tested area that does not meet the solvent insolubility requirements will be rejected.  The Contractor, at the Contractor's expense, shall repair rejected areas by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

B.
Surface hardness of solvent borne inorganic zinc shall be a minimum 2H when measured in conformance with the requirements in ASTM Designation:  D 3363.  Areas of inorganic zinc coating shall be tested at the rate of one test per 500 square feet or portion thereof.  Inorganic zinc coating that fails to meet the surface hardness requirements shall be repaired by the Contractor, at the Contractor's expense, by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

27

The Contractor, at the Contractor's expense, shall retest all rejected areas of inorganic zinc coating after repairs have been completed.

28

All areas of inorganic zinc coating shall be water rinsed in conformance with the requirements in Section 59-1.03, "Application," of the Standard Specifications and these special provisions.  Areas of the coating removed by water rinsing shall be reapplied in conformance with the provisions for applying zinc-rich coating in Section 59‑2.13, "Application of Zinc-Rich Primer," of the Standard Specifications and these special provisions.  Except as approved by the Engineer, a minimum time of 72 hours shall be allowed between application of inorganic zinc coating and water rinsing.

29

Exposed area of inorganic zinc coating shall receive a minimum of 2 finish coats of an exterior grade latex paint supplied by the manufacturer of the inorganic zinc coating.

30

The first finish coat shall be applied within 48 hours following water rinsing and passing the soluble salt testing requirements herein.

31

The finish coat paint shall be formulated for application to inorganic zinc coating, shall meet the requirements for SSPC‑Paint 24, "Latex Semi-Gloss Exterior Topcoat," of the "SSPC: The Society for Protective Coatings," and shall conform to the following:

A.
No visible color change in the finish coats shall occur when tested in conformance with the requirements of ASTM Designation:  G 53 using FS 40 UV‑B bulbs for a minimum of 38 cycles.  The cycle shall be 4 hours of ultraviolet (UV) exposure at 140° F and 4 hours of condensate exposure at 104° F.

B.
The vehicle shall be an acrylic or modified acrylic copolymer with a minimum of necessary additives.

32

The first finish coat shall be applied in 2 applications.  The first application shall consist of a spray applied mist application.  The second application shall be applied after the mist application has dried to a set to touch condition as determined by the procedure described in Section 7 of ASTM Designation:  D 1640.  The total dry film thickness of both applications of the first finish coat shall be not less than 2 mils.

33

Except as approved by the Engineer, a minimum drying time of 12 hours shall be allowed between finish coats.

34*.  Edit if color is not Ranch Green, No. 24491, which is the usual color for sign structures.  Concrete Gray is No. 26408.

The second finish coat color shall match Federal Standard 595B, No. 24491.  The total dry film thickness of the applications of the second finish coat shall be not less than 2 mils.

35

The 2 finish coats shall be applied in 3 or more applications to a total dry film thickness of not less than 4 mils nor more than 8 mils.

36

The total dry film thickness of all applications of inorganic zinc coating and finish coat paint shall be not less than 8 mils nor more than 14 mils.

37

PAYMENT

Full compensation for water rinsing shall be considered as included in the contract price paid per pound for furnish sign structure of the type involved, and no additional compensation will be allowed therefor.

38

Full compensation for conforming to the requirements in SSPC‑QP 1, SSPC‑QP 2, and SSPC‑QP 3 of the "SSPC:  The Society for Protective Coatings" shall be considered as included in the contract price paid per pound for furnish sign structure of the type involved, and no additional compensation will be allowed therefor.

Paras 39 thru 42:  Use only when galvanized parts are to be painted.

39

PAINT GALVANIZED SURFACES

Galvanized steel surfaces shall be prepared and painted in conformance with Section 56‑1.05, "Surface Finish," and Section 59‑3, "Painting Galvanized Surfaces," of the Standard Specifications and these special provisions.

40

Galvanized steel surfaces shall receive a minimum of 2 finish coats of paint conforming to the provisions for finish coat paint on ungalvanized surfaces in "Clean and Paint Ungalvanized Surfaces" of these special provisions.

41

Paint shall be applied to galvanized steel surfaces to the thicknesses and in conformance with the provisions for finish coats on ungalvanized surfaces in "Clean and Paint Ungalvanized Surfaces" of these special provisions.

42

The total dry film thickness of all applications on galvanized steel surfaces shall be not less than 4 mils nor more than 8 mils, except that the total dry film thickness on each contact surface of high strength bolted connections shall be between one mil and 4 mils and may be applied in one application.
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Verify that the use of timber treatment is in accordance with Fish and Game requirements.  Check project permits prior to final editing; some treatments may not be allowed.

Check with Estimating to determine availability of treated timber.

10‑1.__  TIMBER CRIB WALLS

Timber crib walls shall be constructed as shown on the plans and in conformance with the provisions in Section 57, "Timber Structures," of the Standard Specifications and these special provisions.

2.  If required, put a clause in "Order of Work" making ordering crib wall timber a first order of work.  If not required delete this paragraph.

Attention is directed to the section, "Order of Work," in these special provisions regarding crib wall timber.

3

Crib walls shall consist of a series of rectangular cells composed of timber headers, stretchers, and blocks.

4

Timbers shall be full sawn, No. 1 grade Douglas fir‑Larch.

5

Timber shall be pressure treated after fabrication in conformance with AWPA Use Category System:  UC4B, Commodity Specification A, except that chromated copper arsenate shall not be used.  Only one type of preservative shall be used for treating the timber for each separate installation.  The application of preservative treatment shall be that recommended for below ground use.

6

The members shall be handled in such a manner that prevents damage.  Members that are damaged during handling and placing shall be removed and replaced with new members by the Contractor at the Contractor's expense.

7

Crib walls shall be placed to the lines and grades established by the Engineer.  The foundation for crib walls shall be excavated as shown on the plans and shall conform to the provisions in Section 19, "Earthwork," of the Standard Specifications and in "Earthwork" of these special provisions.  The foundation shall be approved in writing by the Engineer before any crib members are placed.

8

Structure backfill for crib walls shall conform to the provisions in Section 19‑3.06, "Structure Backfill," of the Standard Specifications.

9

Timber crib walls will be measured by the square foot for the type or types shown in the Engineer's Estimate.  The square foot area will be measured on the batter at the outer face for the height from the bottom of the bottom stretcher to the top of the top stretcher and for a length measured from end to end of each section of wall.

10

The contract price paid per square foot for timber crib wall shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing timber crib walls, except excavation and backfill, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

11

Excavation and backfill for timber crib walls will be measured and paid for by the cubic yard as structure excavation (crib wall) and structure backfill (crib wall), respectively.
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10‑1.__  TIMBER CATWALK

Timber catwalk, consisting of a walkway of two 3" x 12" planks bolted to steel supports, shall be constructed in conformance with the details shown on the plans and the provisions in Section 57, "Timber Structures," of the Standard Specifications and these special provisions.

2

Timber planks shall be untreated Douglas fir Dense No. 1, rough sawn on top, optional surfaced on bottom.

3

Steel surfaces that will be covered by timber shall be painted the full number of applications specified prior to placing timber.  Painting of timber planks will not be required.

4

Cable handrail for timber catwalks shall conform to the following requirements:

4A.  Revise data when other wire rope sizes shown.  Delete when cable not used.  Check specifications for other handrail.

A.
Cable shall be wire rope with a minimum diameter of 1/2 inch and a minimum breaking strength of at least 7,500 pounds.  Cable shall be galvanized with Class A galvanizing conforming to the requirements in ASTM Designation:  A 603.

4B.  Revise data when other wire rope sizes shown.

B.
Turnbuckles, U‑bolts, and thimbles shall be commercial quality.  Turnbuckles shall have jaw or eye ends as shown on the plans.  Turnbuckles and U‑bolts shall have a minimum breaking strength of 7,500 pounds.  At the option of the Contractor, turnbuckles may be steel pipe type or drop forged steel.

C.
Cable clamps and other required fittings shall be commercial quality steel, malleable iron, or wrought iron.

D.
The cables shall be tensioned to provide taut railings between supports.

E.
Hardware, nuts and bolts, turnbuckles, U‑bolts, cable clamps, and other fittings shall be galvanized in conformance with the provisions in Section 75‑1.05, "Galvanizing," of the Standard Specifications.

5.  Edit to suit project.

Timber catwalk will be measured by the linear foot along the length of the timber catwalk.  Steel brackets, stiffeners, supports, pipe or cable handrail, and other fittings attached to the steel bridge superstructure will be paid for as provided in "Steel Structures" of these special provisions.

6.  Edit to suit project.

The contract price paid per linear foot for timber catwalk shall include full compensation for furnishing all labor, materials (including hardware and structural metal required for timber catwalk construction), tools, equipment, and incidentals, and for doing all the work involved in constructing a finished timber catwalk, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Verify that the use of timber treatment is in accordance with Fish and Game requirements.  Check project permits prior to final editing; some treatments may not be allowed.

1.  Edit to suit job.

10‑1.__  TREATED TIMBER

Treated timber shall be preservative treated, Douglas fir or Hem-Fir timber conforming to the details shown on the plans and the provisions in Sections 57, "Timber Structures," and 58, "Preservative Treatment of Lumber, Timber and Piling," of the Standard Specifications and these special provisions.

2*

Treated timber consists of ____________ and other members required for the __________ as shown on the plans.

3

Hem-Fir shall be of the species recognized by the Western Wood Products Association and shall be graded as specified for grading Douglas fir.

4*.  Plans should show grading for both Douglas fir and Hem-Fir.  If material is for use in salt water, use Commodity Specification G.

Solid stock lumber and timber shall be of the grades shown on the plans and shall conform to the requirements in AWPA Use Category System: Commodity Specification A      G.

5*.  Use when plywood is shown on the plans.  Edit to suit; if plywood is for use in salt water, use Commodity Specification G.

Plywood shall be 3/4‑inch thick Grade BC Douglas fir plywood manufactured with adhesives for wet use, and shall be preservative treated in conformance with the requirements in AWPA Use Category System: Commodity Specification F      G.

6.  Use when laminated timbers are shown on the plans.  Edit to suit.

Glued laminated timbers shall be architectural grade of the species noted on the plans, with glue for wet use and saw textured exposed surfaces.  Glued laminated timbers shall be preservative treated after lamination in conformance with the requirements in AWPA Use Category System: Commodity Specification F, and shall conform to the requirements in Product Standard PS‑56 and American Institute of Timber Construction (AITC) Standard 117.  Each timber shall bear the AITC quality mark and shall be accompanied by a Certificate of Compliance in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.

7*.  Use when laminated decking is shown on the plans.  Edit to suit; if decking is for use in salt water, use Commodity Specification G.

Glued-laminated decking shall be Douglas fir, white pine, or Hem-Fir kiln-dried solid stock lumber factory laminated decking units at least 3‑plies thick with tongue and groove edges.  Laminating adhesive shall be for wet use.  The decking shall be preservative treated before or after laminating in conformance with the requirements in AWPA Use Category System: Commodity Specification F      G and shall have 5.5 inch minimum width and thickness.  The surface at exposed faces shall be saw textured.  Each piece shall bear the AITC quality mark and shall be accompanied by a Certificate of Compliance in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.

8.  Use for above ground, soil, or fresh water exposures when wood is to be unpainted.  Type A penta and creosote may be objectionable because of dark brown-black color.

The preservative treatment shall conform to the requirements for use in AWPA Use Category System: UC4B, except that chromated copper arsenate shall not be used.

9.  Use for above ground, soil, or fresh water exposures when wood is to be painted.
The preservative treatment shall be with a waterborne wood preservative and shall conform to the requirements in AWPA Use Category System: UC4B, except that chromated copper arsenate shall not be used.

10.  Use for sea water exposure north of San Francisco Bay; ensure Commodity Specification 'G' is used in Para 5.

The preservative treatment shall conform to the requirements in AWPA Use Category System: UC5B, except that chromated copper arsenate shall not be used.

11.  Use for sea water exposure in San Francisco Bay and south of SF Bay; ensure Commodity Specification 'G' is used in Para 5.

The preservative treatment shall conform to the requirements in AWPA Use Category System: UC5B (dual treatment), except that chromated copper arsenate shall not be used.

12.  Use when preservative treated wood is to be painted.

Preservative treated lumber to be painted shall conform to the provisions in 59-4, "Painting Timber," of the Standard Specifications.

Paras 13 and 14, use when waterborne preservative treatments are specified.

13.  Edit to suit.

Bolt holes in lumber that is treated with ammoniacal copper arsenate, ammoniacal copper zinc arsenate, ammoniacal copper quat, or copper azole shall be filled with grease before the bolts are inserted.  The grease shall be recommended by the manufacturer for corrosion protection and shall not melt or run at a temperature of 150°F.

14

Nylon spacers, polyethylene tape, or other approved corrosion-resistant barrier shall be used on surfaces of hardware that will be in contact with treated wood.

15.  Use when structural steel quality is needed and add 55-500.  Edit to suit.

Steel brackets, stiffeners, supports, pipe, or cable handrail, and other fittings attached to the treated timber will be paid for as provided in "Steel Structures" of these special provisions.

16

Removal of existing bolts and hardware with flame type or air-arc cutting equipment will not be permitted.

17

Holes for new bolts and drift pins may be relocated, as approved by the Engineer, to avoid conflicts with existing hardware that is still embedded in existing wood.

18

Predrilling existing timbers and new planking for bridge spikes is required within one foot of the ends of the members and may be necessary elsewhere to avoid splitting of the timber or bending of spikes.

19

Timber elements that are split, broken, or otherwise damaged by the Contractor's operations or misfitting timber elements in the new installation shall be replaced at the Contractor's expense.
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USE WITH 2006 STANDARDS.

Use for soldier pile retaining walls.

Verify that the use of timber treatment is in accordance with Fish and Game requirements.  Check project permits prior to final editing; some treatments may not be allowed.

10-1.__  TIMBER LAGGING

Timber lagging shall conform to the details shown on the plans and the provisions in Sections 57, "Timber Structures," and 58, "Preservative Treatment of Lumber, Timber and Piling," of the Standard Specifications and these special provisions.

2

All timber members shall be preservative treated Douglas fir of the grades shown on the plans.  Timber members shall be full sawn to the dimensions shown on the plans.

3

Preservative treatment shall conform to AWPA Use Category System: UC4B, Commodity Specification A, except that chromated copper arsenate shall not be used.

4.  Delete this paragraph when Para 5 is used.

Timbers 4 inches thick or less shall be installed with a 3/8‑inch gap between lagging members except where shown on the plans.  Timbers greater than 4 inches thick shall be installed with a 1/2‑inch gap between lagging members except where shown on the plans.

5.  Use when there is a concrete facing shown on the plans.

Timbers shall be installed with mortar-tight joints.
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USE WITH 2006 STANDARDS.

Add SSP 75-500 - for concrete anchorage devices.

Verify that the use of timber treatment is in accordance with Fish and Game requirements.  Check project permits prior to final editing; some treatments may not be allowed.

1.  Edit to suit job.

10‑1.__  ABUTMENT LUMBER BLOCKING

Abutment lumber blocking, consisting of lumber blocking placed at abutments, shall be preservative treated wood conforming to the details shown on the plans, the provisions in Sections 57, "Timber Structures," and 58, "Preservative Treatment of Lumber, Timber and Piling," of the Standard Specifications, and these special provisions.

Paras 2 through 5 may require editing or deletion if plans show a specifically designed abutment lumber blocking system; e.g. using lumber blocking and steel plates as typically used for jobs with steel I-girders.  Check with designer about allowing contractor to choose lumber sizes and grades for these cases.

2.  For typical box girder bridges, plans should show only the dimensions of the spaces to be filled with abutment lumber blocking.  The required sizes of lumber should not be shown.

Abutment lumber blocking shall consist of either solid timbers, dimension lumber, or a combination of both.  The minimum finished thickness of any lumber shall be 1-1/2 inches.

3.  Plans must show the required air gap dimensions between abutment lumber blocking and concrete surfaces, or between steel plate and end of I‑girder - similar to the seasonal "a" dimensions for joint seals.

Care shall be taken to ensure that the minimum gap between the abutment lumber blocking and the concrete or steel surfaces, as shown on the plans, is maintained regardless of the arrangement of lumber sizes used.  The abutment lumber blocking shall be of a stable configuration and may include joining together the individual pieces of lumber.

4

At locations where the abutment lumber blocking is exposed and accessible to the public, it shall be securely joined to prevent an individual from removing it without tools.

5

If requested by the Engineer, working drawings showing the proposed abutment lumber blocking sizes, arrangements and method of joining for all abutment lumber blocking shall be submitted to the Engineer for approval in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.

6.*  Edit to suit job.  Check with designer about minimum length required.

Unless otherwise shown on the plans, abutment lumber blocking shall be a minimum length of ________ ft.

7

Abutment lumber blocking pieces that are split, broken, or otherwise damaged by the Contractor's operations shall be replaced at the Contractor's expense.

8

Prior to placing abutment lumber blocking, existing forms and debris that interfere with the blocking shall be removed.  Removing existing forms and debris will be paid for as extra work as provided in Section 4‑1.03D of the Standard Specifications.

9.  Plans should not show the type or grade of wood to be used.

Abutment lumber blocking shall be of the softwood species listed in AWPA Use Category System: Commodity Specification A, and shall have an allowable stress value for compression perpendicular to the grain of 300 psi or greater.

10

The minimum preservative treatment of abutment lumber blocking shall conform to the requirements in AWPA Use Category System: UC4B, Commodity Specification A, except that chromated copper arsenate shall not be used.

11

Any metal components used for abutment lumber blocking not included in Section 57‑1.02B, "Structural Metal," or Section 57‑1.02C, "Hardware," of the Standard Specifications shall conform to the provisions in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

12

Abutment lumber blocking will be measured and paid for by the thousand foot board measure in the same manner as specified for treated or untreated lumber and timber in Section 57, "Timber Structures," of the Standard Specifications.

13

Full compensation for any metal components used for abutment lumber blocking not included in Section 57‑1.02B, "Structural Metal" or Section 57‑1.02C, "Hardware," of the Standard Specifications shall be considered as included in the contract price paid for abutment lumber blocking and no additional compensation will be allowed therefor.
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USE WITH 2006 STANDARDS.

Use when plastic lumber is shown as fender or bumper applications only.  For any other use, check with the designer and spec development and edit to suit project.

10-1.__  PLASTIC LUMBER

This work shall consist of furnishing and installing plastic lumber in conformance with the details shown on the plans and these special provisions.

2.  Insert a clause in "Order of Work" making ordering plastic lumber a first order of work.

Attention is directed to "Order of Work" of these special provisions regarding ordering of plastic lumber.

3

DRAWINGS

The Contractor shall submit working drawings for plastic lumber to the Engineer for approval in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.  For initial review, 5 sets of drawings shall be submitted.  After review, between 6 and 12 sets, as requested by the Engineer, shall be submitted to the Engineer for final approval and for use during construction.  Working drawings shall be 22" x 34" in size, and each drawing shall include the jobsite name of the structure, District‑County‑Route‑Post Mile, and contract number as shown on the contract plans.

4

Working drawings shall show details for component layout and connections, the sequence of shop and field assembly, and installation procedures.  Working drawings shall be supplemented with the manufacturer's material test reports, manufacturer's performance data, material safety data sheets, and 2 copies of the printed literature for the product.

5

The Contractor shall allow 20 days for the review of the working drawings after complete drawings and supplementary information are submitted.  Fabrication of plastic lumber shall not commence until the working drawings are approved.  The Engineer will notify the Contractor in writing of approval of the working drawings.  In the event the Engineer fails to complete the review within the time allowed, and if, in the opinion of the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's delay in completing the review, the Contractor will be compensated for any resulting loss, and an extension of time will be granted, in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

6

MATERIALS

General

Plastic lumber shall be produced continuously and homogeneously without joints, shall be straight and true, free of twist, curvature, bulging, or other deformations, and shall have a smooth outer layer with no visible voids.

7

The cross-sectional dimensions of plastic lumber shall not vary by more than 1/2‑inch nor shall the length vary by more than one inch from the dimensions shown on the plans.

8

Plastic lumber shall have total resistance to marine borers, and dry rot, and shall not swell, shrink, or crack.

9

Plastic lumber shall conform to the physical property requirements listed in the following table:

	Property
	Test
	Requirement

	Density, min.
	ASTM D 792,

Test Method A
	Skin:  55 lbs/ft3
Core:  42.5 lbs/ft3

	Water Absorption, max.


	ASTM D 570 (maximum weight increase)
	1.0% at 2 hrs.

3.0% at 24 hrs.

	Brittleness
	ASTM D 746
	Skin:  No break at -40˚F

	Hardness
	ASTM D 2240

Shore D
	Skin:  45-75

	Ultraviolet Deterioration
	ASTM D 4587

(See Note 1)

ASTM D 2240 Shore D
	Skin:  After 500 hrs. of exposure, hardness shall not have changed by more than 10%

	Abrasion
	ASTM D 4060

Cycles:  10,000

Wheel:  CS17

Load:  1 kg
	Skin:

Mass Loss:  < 0.5 g

Wear Index:  2.5-3.0

	Chemical Resistance
	ASTM D 543

Practice A, Procedure 1
	Sea water: < 1.5% mass increase

Gasoline: < 7.5% mass increase

No. 2 Diesel: < 6.0% mass increase

	Coefficient of Thermal Expansion, max.
	ASTM D 696
	0.00005 in/in/°F

	Ignition Temperature
	ASTM D 1929
	> 650°F

	Note 1:  ASTM D 4329 using UVA 340 bulbs operating at a UV intensity of 0.77‑W/m2/nm measured at 340 nm.  The exposure cycle shall be 4 hours of ultraviolet (UV) exposure at 140(F and 4 hours of condensate (CON) exposure at 104(F.


10

Each piece of plastic lumber shall be permanently marked with the manufacturer's name.

11

Plastic lumber shall be shipped and stored in a manner that will minimize scratching or damage to the outer surfaces.

12

A Certificate of Compliance for each shipment of plastic lumber used on the project shall be furnished to the Engineer in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.  The certificate shall be accompanied by a laboratory test report certifying that the material conforms to the requirements specified herein.

13

Reinforced Recycled (RR) Plastic Lumber

RR plastic lumber shall consist of recycled plastic reinforced with fiberglass reinforcing bar elements, fiberglass filaments, or a combination of fiberglass reinforcing bar elements and fiberglass filaments.

14

RR plastic lumber shall conform to the requirements of a recycled product.  A recycled product is defined as a material, good, or supply, of which no less than 50 percent of its total mass consists of secondary waste, and no less than 10 percent of its total mass consists of post-consumer waste.  Post-consumer waste is defined as a finished material, which would have been disposed of as a solid waste, having completed its life cycle as a consumer item, and does not include manufacturing waste.  Secondary waste is defined as either fragments of finished products or finished products of a manufacturing process, and includes post-consumer waste.  Secondary waste does not include excess virgin resources of the manufacturing process.

15

RR plastic lumber shall be fabricated from a mixture of one or more of the following thermoplastics: high-density polyethylene, medium-density polyethylene, low-density polyethylene, or high-density polypropylene.  RR plastic lumber shall consist of a dense outer skin not less than 3/16‑inch thick surrounding a less dense core.  The plastic for the outer skin shall be mixed with the appropriate colorants to produce a black or dark brown color, and shall contain an ultraviolet inhibitor and antioxidants.

16

Fiberglass reinforcing bar elements for RR plastic lumber shall conform to the following requirements:

	Property
	ASTM Designation
	Requirement

	Flexural Strength, min.
	D 790
	70000 psi

	Compression Modulus, min.
	D 695
	40000 psi

	Tensile Strength, min.
	D 638
	70000 psi


17

Fiberglass filaments for RR plastic lumber shall conform to the following requirements:

	Property
	ASTM Designation
	Requirement

	Density
	D 792
	160-162 lbs/ft3

	Mechanical-Single Filament Tensile Strength
	D 2101
	500-550 kips/in2

	Tensile Modulus of Elasticity
	D 2101
	10.0-10.5 kips/in2


18

RR plastic lumber reinforced with different types of reinforcing elements shall not be mixed on one contract, unless otherwise shown on the plans.

19

Composite Plastic (CP) Lumber

At the Contractor's option, CP lumber may be substituted for RR plastic lumber.  CP lumber shall conform to the requirements specified herein.

20

The shell for CP lumber shall be produced from polyester or epoxy resin reinforced with E‑Glass and shall be mixed with colorants, ultraviolet inhibitors, and antioxidants.

21

The core material for CP lumber shall be lightweight aggregate polymer concrete.

22

CP lumber shall conform to the physical property requirements for RR plastic lumber and the following:

	Property
	Test
	Requirement

	Density of concrete core, min.
	ASTM D 792
	110 lbs/ft3

	28-day compressive strength of concrete core, min.
	ASTM D 579
	5000 psi

	Structural Strength of shell
	
	Less than 10% loss after UV deterioration test specified for plastic lumber

	     Tensile strength, tensile modulus
	ASTM D 638
	

	     Flexural strength, flexural modulus
	ASTM D 790
	


23

Cut ends of CP lumber shall be sealed with a cap securely held in place with an adhesive recommended by the manufacturer.  The adhesive shall show no more than a 10 percent decrease in strength when tested in conformance with the requirements in ASTM Designation:  D 3164 following 2 cycles of exposure in conformance with the requirements in ASTM Designation:  D 1183, Procedure D.  The procedure shall be modified so that the low temperature phase of the procedure shall be at 4(F +5(F, and the high temperature phase shall be at 140(F +5(F.

24

CP lumber shall be coated with a black (Federal Standard 595B No. 37030) or dark brown (Federal Standard 595B No 30097) coating to a minimum dry film thickness of 15 mils.  No visible color change in the coating shall occur when tested for 800 hours in conformance with the requirements in ASTM Designation:  D 4587, Test Cycle 2.  The coating shall have a minimum initial adhesion value of 150 psi when tested in conformance with the requirements in ASTM Designation:  D 4541.  The coating shall show no more than a 10 percent decrease in its initial adhesion strength following two exposure cycles in conformance with the requirements in ASTM Designation:  D 1183, Procedure D, as modified above.

25

Unreinforced Recycled (URR) Plastic Lumber

At the Contractor's option, URR plastic lumber may be substituted for RR plastic lumber for chocks and filler blocks, and other nonstructural members shown on the plans or approved by the Engineer.  URR plastic lumber shall conform to the requirements specified herein for RR plastic lumber except fiberglass reinforcement will not be required, and stiffness tests shall not apply.

26

Hardware

Hardware shall consist of bolts and rods with necessary nuts and washers, lag screws, and other metal fasteners shown on the plans.

27

Bolts, rods, flat washers and nuts, and lag screws shall conform to the provisions in Section 75, "Miscellaneous Metal," of the Standard Specifications and shall be hot-dip zinc coated.  Malleable iron washers shall not be galvanized.

28

TESTING

Stiffness Test Requirements

Prior to shipment to the jobsite, stiffness tests shall be performed for plastic lumber, in the presence of the Engineer, at an independent testing laboratory, and at the Contractor's expense, unless otherwise directed in writing. The Contractor shall notify the Engineer in writing prior to conducting the stiffness tests.

29

Two samples from each production lot will be randomly selected by the Engineer for stiffness testing.

30

A production lot of plastic lumber is defined as a quantity of 100 cubic yards, or fraction thereof, of plastic lumber, which is ready for shipment to the jobsite, of the same type, manufactured by the same method, and made of the same material.  A new production lot shall be started if any production parameter changes before the maximum production lot size is reached.

31

The Engineer will be at the independent testing laboratory within a maximum of 14 days after receiving written notification.  In the event the Engineer fails to be present at the testing site within the time allowed, and if, in the opinion of the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's failure to be present, the Contractor will be compensated for any resulting loss, and an extension of time will be granted, in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

32

Stiffness tests shall conform to the requirements in ASTM Designation:  D 790, except that the samples shall have a minimum length of 13 feet and the tests shall be performed on a 12‑foot span length at a crosshead motion of 1/4‑inch/min.  The stiffness shall be calculated using the secant modulus at the flexural strain of 0.010 inches/inch and shall meet the minimum values specified in the following table:

	Cross Section

Size

(in)
	Stiffness

EI

(kips-ft2)
	Yield Stress in Bending

(psi)

	8 x 10 
	932
	4650

	8 x 12 
	883
	3775

	10 x 10
	1764
	3900

	10 x 12
	1830
	3625

	12 x 12
	2892
	3050

	These values are for the weak axis of rectangular sections.


33

If one sample fails to conform to the requirements specified herein, a retest shall be performed on an additional 2 samples selected by the Engineer.  If either sample in the retest fails to conform to the specified requirements, the entire production lot of plastic lumber represented by the samples will be rejected in conformance with the provisions in Section 6‑1.04, "Defective Materials," of the Standard Specifications.

34

Void Test Requirements

Prior to use in the work, 2 samples of each size from each lot of plastic lumber delivered to the jobsite, or a quantity of 100 cubic yards, or fraction thereof, of said plastic lumber, whichever is smaller, will be selected by the Engineer for void tests.

35

The samples will be examined by the Engineer for exterior voids first.  The exterior voids shall conform to the following requirements:

A.
The maximum dimension of any void at each exposed end shall not exceed one inch.

B.
The total number of voids with a maximum dimension greater than 1/4‑inch at each exposed end shall not exceed 4.

36

If a sample examined for exterior voids fails to conform to either requirement above, a retest shall be performed on an additional 2 samples selected by the Engineer.  If either sample in the retest fails to conform to either requirement, the entire lot of plastic lumber represented by the samples will be rejected in conformance with the provisions in Section 6‑1.04, "Defective Materials," of the Standard Specifications.

37

After passing the requirements above, the samples are to be cut into one foot long segments by the Contractor and examined for interior voids by the Engineer.  The cut sections of each segment shall conform to the following requirements:

A.
The maximum dimension of any void in a cut section shall not exceed 1/2‑inch.

B.
The total area of voids in a cut section shall not exceed 5 percent of the total cross-sectional area.

38

If a cut section examined for interior voids fails to conform to either requirement above, a retest shall be performed on an additional 2 samples selected by the Engineer.  If a cut section in the retest fails to conform to either requirement, the entire lot of plastic lumber represented by the samples will be rejected in conformance with the provisions in Section 6‑1.04, "Defective Materials," of the Standard Specifications.

39

Test results will be reported in writing to the Contractor within 14 days after receipt of the samples by the Engineer.  In the event the Engineer fails to provide the test results within the time allowed, and if, in the opinion of the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's delay in providing the results, the Contractor will be compensated for any resulting loss, and an extension of time will be granted, in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

40

All samples for stiffness and void tests shall be furnished by the Contractor, at the Contractor's expense.

41

CONSTRUCTION

Plastic lumber shall be installed in conformance with the manufacturer's recommendations and these special provisions.

42

Plastic lumber shall be stacked on dunnage above ground so that it may be readily inspected and shall be stored and handled in a manner that will avoid damage, breakage, or other deformations.  The lumber shall be protected from the sun to prevent warping.

43

Plastic lumber shall be cut, beveled, drilled, counterbored, and otherwise fabricated in conformance with the manufacturer's recommendations, and as shown on the plans.  Fabrication shall be done in the manufacturer's facilities to the greatest extent possible.

44

Unless otherwise shown on the plans, holes for bolts in the plastic lumber shall be bored 1/8‑inch larger in diameter than the bolt to be placed.  Holes for lag screws shall be bored to a diameter in conformance with the manufacturer's recommendations.  Bolts and lag screw heads shall be recessed 1/2‑inch from the surface of the face of the plastic lumber fender or as shown on the plans.

45

Holes drilled through composite plastic lumber members shall be coated with a concrete sealant conforming to the manufacturer's recommendations.

46

Plastic lumber elements that are split, broken, warped, or otherwise damaged will be rejected and replaced at the Contractor's expense.

47

MEASUREMENT AND PAYMENT

Plastic lumber will be measured by the cubic yard.  The quantity to be paid for shall be determined from nominal widths and thicknesses and the actual lengths of the pieces in the finished assembly as shown on the plans.

48
The contract price paid per cubic yard for plastic lumber shall include full compensation for furnishing all labor, materials (including hardware), tools, equipment, and incidentals, and for doing all the work involved in furnishing and installing plastic lumber, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Use when new structural steel is to be painted.  Use with SSP 55‑500.

Use with SSP 59-501 when any of SSPC QP 1, QP 2, or QP 3 certifications are required; consult with Office of Structure Maintenance and Investigations (OSM&I) regarding required certifications.

Finish coats are used to provide color.  Consult with OSMI regarding type of finish coat.

10-1.__  CLEAN AND PAINT STRUCTURAL STEEL

New metal surfaces shall be cleaned and painted in conformance with the provisions in Section 59‑2, "Painting Structural Steel," Section 59‑3, "Painting Galvanized Surfaces," and Section 91, "Paint," of the Standard Specifications and these special provisions.

GENERAL

2.  Insert SSP 59-501 here if used.

Before performing any painting or paint removal, the Contractor shall submit to the Engineer, in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, 3 copies of a separate Painting Quality Work Plan (PQWP) for each item of work for which painting or paint removal is to be performed.  As a minimum, each PQWP shall include the following:

1.
The name of each Contractor or subcontractor to be used.

2.
One copy each of all current ASTM and "SSPC:  The Society for Protective Coatings" specifications or qualification procedures applicable to the painting or paint removal to be performed.  These documents shall become the permanent property of the Department.

3.
A copy of the coating manufacturer's guidelines and recommendations for surface preparation, painting, drying, curing, handling, shipping, and storage of painted structural steel, including testing methods and maximum allowable levels for soluble salts.

4.
Proposed materials, methods, and equipment to be used.

5.
Proof of each of any required certifications, SSPC‑QP 1, SSPC‑QP 2, SSPC‑QP 3.

Item 5.1.  Use if the area to be painted in the field is less than or equal to 30,000 square feet.  Delete SSPC-QP 1 required certification from SSP 59-501 if item 5.1 is used.

5.1.
In lieu of certification in conformance with the requirements in SSPC‑QP 1 for this project, the Contractor may submit written documentation showing conformance with the requirements in Section 3, "General Qualification Requirements," of SSPC‑QP 1.

Item 5.2.  Use if the area of paint to be removed is less than or equal to 500 square feet.  Delete SSPC-QP 2 required certification from SSP 59-501 if item 5.2 is used.  Renumber if item 5.1 is not used.

5.2.
In lieu of certification in conformance with the requirements in SSPC‑QP 2 for this project, the Contractor may submit written documentation showing conformance with the requirements in Sections 4.2 through 4.6 of SSPC‑QP 2, Category A.

Item 5.3.  Use if the area to be painted in a shop is less than or equal to 500 square feet.  Delete SSPC-QP 3 and AISC quality program required certifications from SSP 59-501 if item 5.3 is used.  Renumber if item 5.1 or 5.2 is not used.

5.3.
In lieu of certification in conformance with the requirements in SSPC‑QP 3 for this project, the Contractor may submit written documentation showing conformance with the requirements in Section 3, "General Qualification Requirements," of SSPC‑QP 3, Enclosed Shop Facility.

6.
Proposed methods to control environmental conditions in accordance with the manufacturer's recommendations and these special provisions.

7.
Proposed methods to protect the coating during curing, shipping, handling, and storage.

8.
Proposed rinse water collection plan.

9.
A detailed paint repair plan for the repair of damaged areas.

10.
Procedures for containing blast media and water during application of coatings and coating repair of erected steel.

11.
Examples of proposed daily reports for all testing to be performed, including type of testing, location, lot size, time, weather conditions, test personnel, and results.

3

Before submitting the PQWP, a prepainting meeting between the Engineer, the Contractor, and a representative from each entity performing painting for this project shall be held to discuss the requirements for the PQWP.
4

The Engineer shall have 20 days to review the PQWP submittal after a complete plan has been received.  No painting or paint removal shall be performed until the PQWP for that work is approved by the Engineer.  Should the Engineer fail to complete the review within this time allowance and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the PQWP, the delay will be considered a right of way delay in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

5

The Engineer's approval of the Contractor's PQWP shall not relieve the Contractor of any responsibility under the contract for the successful completion of the work in conformity with the requirements of the plans and specifications.

6

The Contractor shall provide enclosures to permit cleaning and painting during inclement weather.  Provisions shall be made to control atmospheric conditions inside the enclosures within specified limits during cleaning and painting operations, drying to solvent insolubility, and throughout the curing period in accordance with the manufacturer's recommendations and these special provisions.  Full compensation for providing and maintaining such enclosures shall be considered as included in the prices paid for the various contract items of work requiring paint and no additional compensation will be allowed therefor.

7

Fresh, potable water with a maximum chloride content of 75 ppm and a maximum sulfate content of 200 ppm shall be used for water rinsing or pressure washing operations.  No continuous recycling of rinse water will be permitted.  If rinse water is collected into a tank and subsequent testing determines the collected water conforms to the specified requirements, reuse may be permitted by the Engineer if no collected water is added to the tank after sample collection for determination of conformance to specified requirements.

8

CLEANING

New metal surfaces, except where galvanized, shall be dry blast cleaned in conformance with the requirements in SSPC‑SP 10, "Near White Blast Cleaning," of the "SSPC: The Society for Protective Coatings."  Blast cleaning shall leave surfaces with a dense, uniform, angular anchor pattern of not less than 1.5 mils nor more than 3.5 mils as measured in conformance with the requirements in ASTM Designation:  D 4417.

9

Mineral and slag abrasives used for blast cleaning steel surfaces shall conform to the requirements for Class A, Grade 2 to 3 abrasives contained in SSPC‑AB 1, "Mineral and Slag Abrasives," of the "SSPC: The Society for Protective Coatings," and shall not contain hazardous material.

10

Steel abrasives used for blast cleaning steel surfaces shall comply with the requirements of SSPC‑AB 3, "Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."  If steel abrasive is recycled through shop or field abrasive blast cleaning units, the recycled abrasive shall conform to the requirements of SSPC‑AB 2, "Specification for Cleanliness of Recycled Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."

11

A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications and a Material Safety Data Sheet shall be furnished before use for each shipment of blast cleaning material for steel.

12.  Use when bolted connections are located in Climate Area III or within 2 miles of ocean or tidal waters.

The inside surfaces of bolt holes shall be cleaned in conformance with the requirements in SSPC‑SP 1, "Solvent Cleaning," of the "SSPC: The Society for Protective Coatings," and visible rust shall be removed.

13

Abrasive blast cleaned surfaces shall be tested by the Contractor for soluble salts using a Class A or B retrieval method as described in Technology Guide 15, "Field Methods for Retrieval and Analysis of Soluble Salts on Steel and other Nonporous Substrates," of the "SSPC: The Society for Protective Coatings," and cleaned so the maximum level of soluble salts does not exceed the lesser of the coating manufacturer's written recommendations or 10 micrograms per square centimeter.  Areas of abrasive blast cleaned steel shall be tested at the rate of 3 tests for the first 1,000 square feet prepared per day, and one test for each additional 1,000 square feet or portion thereof, at locations selected by the Engineer.  When less than 1,000 square feet of surface area is prepared in a shift, at least 2 tests shall be performed.  If levels of soluble salts exceed the maximum allowed by these special provisions, the entire area represented by the testing will be rejected.  The Contractor shall perform additional cleaning and testing of rejected areas until soluble salt levels conform to these requirements.

14

Corners shall be chamfered to remove sharp edges.

15

Thermal cut edges (TCEs) to be painted shall be conditioned before blast cleaning by shallow grinding or other method approved by the Engineer to remove the thin, hardened layer of material resulting from resolidification during cooling.

16

Visually evident base metal surface irregularities and defects shall be removed in accordance with ASTM Designation:  A 6 or AASHTO Designation:  M 160 before blast cleaning steel.  When material defects exposed by blast cleaning are removed, the blast profile shall be restored by either blast cleaning or by using mechanical tools in accordance with SSPC‑SP 11, "Power Tool Cleaning to Bare Metal," of the "SSPC: The Society for Protective Coatings."

PAINTING

17.  Use when NO finish coats are to be applied.  Delete Para 18 thru 20.

Blast cleaned surfaces shall receive a single undercoat, and a final coat where specified, consisting of an inorganic zinc rich primer conforming to the requirements in AASHTO Designation:  M 300, Type I or Type II, except that:

1.
The first 3 sentences of Section 5.6, "Primer Field Performance Requirements," shall not apply for Type II coatings, and

2.
The entire Section 5.6.1 shall not apply for either type of inorganic zinc primer.

18*.  Use when LATEX finish coats ARE required.  Use "unless otherwise specified" when only PORTIONS of bridge receive latex finish coats.  Delete Para 17 and 19.
Blast cleaned surfaces shall receive a single undercoat of an inorganic zinc rich primer and,   unless otherwise specified,    a minimum of 2 finish coats of an exterior grade latex paint approved by the manufacturer of the inorganic zinc primer.

19.  Use when polysiloxane finish coat is required; consult OSMI for determination of use.  Delete Paras 17 and 18.

Blast cleaned surfaces shall receive a single undercoat of an inorganic zinc rich primer and a single finish coat of a polysiloxane paint approved by the manufacturer of the inorganic zinc coating.

20

The inorganic zinc rich primer shall conform to the requirements in AASHTO Designation:  M 300, Type I or Type II, except that:

1.
The first 3 sentences of Section 5.6, "Primer Field Performance Requirements," shall not apply for Type II primers, and

2.
The entire Section 5.6.1 shall not apply for either type of inorganic zinc primer.

21

Type I primers selected for use shall meet the current applicable volatile organic compound limits for the air district in which the project is located.

22

Inorganic zinc rich primer shall be selected from the Department's Pre-Qualified Products List.

23.  Use when bolted connections are located in Climate Area III or within 2 miles of ocean or tidal waters.

The inside surfaces of bolt holes shall be painted with one application of a zinc rich primer (organic vehicle type) after the application of the undercoat of inorganic zinc on adjacent steel.  The steel surfaces adjacent to the bolt holes shall be kept clean and protected from drippings during the application of the primer.

24

The color of the final application of inorganic zinc rich primer shall match color no. 36373 of FTD-STD-595.

25

Inorganic zinc rich primer shall be used within 12 hours of initial mixing.

26

Application of inorganic zinc rich primer shall conform to the provisions in Section 59‑2.13, "Application of Zinc‑Rich Primer," of the Standard Specifications.

27

The single undercoat of inorganic zinc rich primer shall be applied to the required dry film thickness in 2 or more applications within 8 hours of the start of blast cleaning.  Abrasive blast cleaned steel shall not be exposed to relative humidity exceeding 85 percent before application of inorganic zinc primer.

28

The total dry film thickness of all applications of the inorganic zinc undercoat, including the surfaces of outside existing members within the grip under bolt heads, nuts, and washers, shall be not less than 4 mils nor more than 8 mils, except that the total dry film thickness on each faying (contact) surface of high strength bolted connections shall be between one mil and the maximum allowable dry film thickness for Class B coatings as determined by certified testing in conformance with Appendix A of the "Specification for Structural Joints Using ASTM A325 or A490 Bolts" of the Research Council on Structural Connections (RCSC Specification).  Unless otherwise stated, all inorganic zinc rich primer used on faying surfaces shall meet the slip coefficient requirements for a Class B coating on blast-cleaned steel, as specified in the RCSC Specification.  The Contractor shall provide results of certified testing showing the maximum allowable dry film thickness for the Class B coating from the qualifying tests for the coating chosen, and shall maintain the coating thickness on actual faying surfaces of the structure at or below this maximum allowable coating thickness.

29

Areas where mudcracking occurs in the inorganic zinc coating shall be blast cleaned and repainted with inorganic zinc rich primer to the specified thickness.

30

Steel surfaces coated with Type II inorganic zinc rich primer shall be protected from conditions that may cause the coating film to dissolve.  The Contractor, at the Contractor's expense, shall repair areas where the coating has dissolved by blast cleaning and repainting with inorganic zinc rich primer to the specified thickness.

31

Dry spray, or overspray, as defined in the Steel Structures Painting Manual, Volume 1, "Good Painting Practice," of the "SSPC: The Society for Protective Coatings," shall be removed before application of subsequent coats or final acceptance.  Removal of dry spray shall be by screening or other methods that minimize polishing of the inorganic zinc surface.  The dry film thickness of the coating after removal of dry spray shall be in conformance with the provisions for applying the single undercoat, as specified herein.

32*.  Edit to suit.

The Contractor shall test the inorganic zinc rich primer before application of     finish    final    coats.  The locations of the tests will be determined by the Engineer.  The Contractor shall determine the sequence of the testing operations.  The testing for adhesion and hardness shall be performed no sooner than 72 hours after application of the single undercoat of inorganic zinc rich primer.  Satisfactory access shall be provided to allow the Engineer to determine the location of the tests.

33

The inorganic zinc undercoat shall pass the following tests:

1.
The undercoat shall have a minimum adhesion to steel of 600 psi when measured using a self-aligning adhesion tester in conformance with the requirements in ASTM Designation:  D 4541.  The Engineer will select 3 locations per girder or 1,000 square feet of painted surface, whichever is less, for adhesion testing.  If less than 1,000 square feet of steel is painted in a work shift, the Engineer will select 3 areas painted during the work shift for testing.  If 2 or more of the locations tested fail to meet adhesion requirements, the entire area represented by the tests will be rejected.  If one of the locations tested fails to meet adhesion requirements, an additional 3 locations shall be tested.  Should any of the additional locations fail to meet adhesion requirements, the entire area represented by the tests will be rejected.  The Contractor, at the Contractor's expense, shall repair the rejected area by blast cleaning and repainting with inorganic zinc rich primer to the specified thickness.  Test locations for areas of inorganic zinc meeting adhesion testing requirements shall be repaired by application of organic zinc primer as specified in Section 91‑1.04, "Materials," of the Standard Specifications to the specified minimum dry film thickness.

2.
Areas where finish coats are to be applied shall be tested by the Contractor for soluble salts using a cell retrieval method as described in Technology Guide 15, "Field Methods for Retrieval and Analysis of Soluble Salts on Steel and other Nonporous Substrates," of the "SSPC: The Society for Protective Coatings," and cleaned so the maximum level of soluble salts does not exceed the lesser of the manufacturer's written recommendations or 10 micrograms per square centimeter.  Areas of inorganic zinc undercoat shall be tested at the rate of 3 tests for the first 1,000 square feet to be painted per day and one test for each additional 1,000 square feet or portion thereof at locations selected by the Engineer.  When less than 1,000 square feet of surface area is painted in a shift, at least 2 tests shall be performed.  If levels of soluble salts exceed the maximum allowed by these special provisions, the entire area represented by the testing will be rejected.  The Contractor shall perform additional cleaning and testing of rejected areas until soluble salt levels conform to these requirements.

Item 3*.  Edit to suit.

3.
Before application of    final    finish    coats, the inorganic zinc undercoat shall exhibit a solid, hard, and polished metal surface when firmly scraped with the knurled edge of a quarter.  Inorganic zinc coating that is powdery, soft, or does not exhibit a polished metal surface, as determined by the Engineer, shall be repaired by the Contractor, at the Contractor's expense, by blast cleaning and repainting with inorganic zinc rich primer to the specified thickness.

34

Additional Requirements for Water Borne Inorganic Zinc Primers

1.
The surface pH of the inorganic zinc undercoat shall be tested by wetting the surface with de-ionized water for a minimum of 15 minutes but no longer than 30 minutes and applying pH paper with a capability of measuring in increments of 0.5 pH units.  At least 2 surface pH readings shall be taken for every 500 square feet or portion thereof.  If less than 500 square feet of steel is coated in a single shift or day, at least 2 surface pH readings shall be taken for primer applied during that period.  Application of finish coats will not be permitted until the surface pH is less than or equal to 7.

2.
Dry to solvent insolubility for water borne inorganic zinc primers shall be determined in conformance with the requirements in ASTM Designation:  D 4752, except that water shall be the solvent.  The resistance rating shall be not less than 4.  Areas of inorganic zinc undercoat shall be tested for solvent insolubility at the rate of one test per 500 square feet or portion thereof.  Inorganic zinc undercoat represented by the tested area that does not meet the solvent insolubility requirements will be rejected.  The Contractor, at the Contractor's expense, shall repair rejected areas by blast cleaning and repainting with inorganic zinc rich primer to the specified thickness.

35

Additional Requirements for Solvent Borne Inorganic Zinc Primers

1.
Dry to solvent insolubility for solvent borne inorganic zinc primers shall be determined in conformance with the requirements in ASTM Designation:  D 4752.  The resistance rating shall be not less than 4.  Areas of inorganic zinc undercoat shall be tested for solvent insolubility at the rate of one test per 500 square feet or portion thereof.  Inorganic zinc undercoat represented by the tested area that does not meet the solvent insolubility requirements will be rejected.  The Contractor, at the Contractor's expense, shall repair rejected areas by blast cleaning and repainting with inorganic zinc rich primer to the specified thickness.

2.
Surface hardness of solvent borne inorganic zinc undercoat shall be a minimum 2H when measured in conformance with the requirements in ASTM Designation:  D 3363.  Areas of inorganic zinc undercoat shall be tested at the rate of one test per 500 square feet or portion thereof.  Inorganic zinc undercoat that fails to meet the surface hardness requirements shall be repaired by the Contractor, at the Contractor's expense, by blast cleaning and repainting with inorganic zinc rich primer to the specified thickness.

36

The Contractor, at the Contractor's expense, shall retest all rejected areas of the inorganic zinc undercoat after repairs have been completed.

Para 37 thru 42:  Use when NO finish coats are required.  Delete Para 43 thru 60.

37.*  List exterior girders to be painted with a final coat of inorganic zinc coating and limits when only portions are to be painted.  Also list exposed areas of steel bent caps where final coat of inorganic zinc coating is necessary to match exterior girders.

The exterior surfaces of undercoated areas of the web, stiffeners, and flanges, except under surfaces of bottom flanges, of Girders __________, shall receive a final coat of an inorganic zinc rich coating of the same product used in the single undercoat.

38

The final coat of inorganic zinc rich coating shall be applied after testing and completion of all operations that may damage or discolor the steel surface, including correction of runs, sags, thin and excessively thick areas in the paint film, skips and holidays, dry spray, or areas of non-uniform appearance.

39

The area to receive the final coat of inorganic zinc rich coating shall be lightly roughened by abrasive blasting using an abrasive no larger than No. 30 mesh.  Abrasive blasting shall remove no more than 0.5 mil of inorganic zinc.  The surface to be lightly roughened shall be free from moisture, dust, grease, or deleterious material.  The undercoated areas of the under surfaces of bottom flanges shall be protected from abrasive blast cleaning operations.

40

The final coat of inorganic zinc rich coating shall be applied to the required dry film thickness in one uniform application within 24 hours after light roughening.  The dry film thickness of the final coat shall be not less than one mil nor more than 3 mils.

41

Except at bolted connections, the total dry film thickness of all applications of the single undercoat and final coat of inorganic zinc rich coating shall be not less than 5 mils nor more than 9 mils.

42

Finish coats will not be required.

43*.  Use "where finish coats are specified," when only PORTIONS of bridge receive finish coats.

All areas of inorganic zinc undercoat,    where finish coats are specified,    shall be water rinsed in conformance with the requirements in Section 59-1.03, "Application," of the Standard Specifications and these special provisions.  Areas of the coating removed by water rinsing shall be reapplied in conformance with Section 59‑2.13, "Application of Zinc-Rich Primer," of the Standard Specifications and these special provisions.  Except as approved by the Engineer, a minimum time of 72 hours shall be allowed between application of inorganic zinc rich coating and water rinsing.

Para 44 thru 51: Use when LATEX finish coats ARE to be applied.  Delete Para 37 thru 42 and 52 thru 60.  Retain Para 43.

44*.  Use when LATEX finish coats are to be applied to PORTIONS of bridge.  List exterior girders to be painted with finish coats, and limits when only portions are to be painted.  Also list exposed areas of bent caps where finish coats are necessary to match exterior girders.

The exterior surfaces of undercoated areas of the web, stiffeners, and flanges, except under surfaces of bottom flanges, of Girders __________, shall receive a minimum of 2 finish coats of an exterior grade latex paint approved by the manufacturer of the inorganic zinc primer.

45

The first finish coat shall be applied within 48 hours following water rinsing and passing the soluble salt testing requirements herein.

46

The finish coat paint shall be formulated for application to inorganic zinc coating, shall meet the requirements for SSPC‑Paint 24, "Latex Semi-Gloss Exterior Topcoat," of the "SSPC:  The Society for Protective Coatings," and shall conform to the following:

1.
No visible color change in the finish coats shall occur when tested for 800 hours in conformance with the requirements in ASTM Designation:  D 4587, Test Cycle 2.

2.
The vehicle shall be an acrylic or modified acrylic copolymer with a minimum of necessary additives.

47.  Edit color, if necessary.  Contrast Green is No. 34272.  Contrast Gray is No. 36628.  When aluminum waterborne acrylic finish paint is requested by the Office of Structure Design (OSD) or OSM&I, replace the fourth sentence with:  "The first finish coat color shall match aluminum waterborne acrylic finish paint, Formula PWB‑159D, non-leafing."

The first finish coat shall be applied in 2 applications.  The first application shall consist of a spray applied mist application.  The second application shall be applied after the mist application has dried to a set to touch condition as determined by the procedure described in Section 7 of ASTM Designation:  D 1640.  The first finish coat color shall match color no. 34272 of FED-STD-595.  The total dry film thickness of both applications of the first finish coat shall be not less than 2 mils.

48

Except as approved by the Engineer, a minimum drying time of 12 hours shall be allowed between finish coats.

49*.  Edit color, if necessary.  Dark Green is No. 14090.  Concrete gray is No. 26408.  When aluminum waterborne acrylic finish paint is requested by OSD or OSM&I, replace the first sentence with:  "The second finish coat color shall match aluminum waterborne acrylic finish paint, Formula PWB‑160F, leafing."

The second finish coat color shall match color no. 14090 of FED-STD-595.  The total dry film thickness of the applications of the second finish coat shall be not less than 2 mils.

50

The 2 finish coats shall be applied in 3 or more applications to a total dry film thickness of not less than 4 mils nor more than 8 mils.

51

The total dry film thickness of all applications of inorganic zinc undercoat and finish coat paint shall be not less than 8 mils nor more than 14 mils.

Para 52 thru 60: Use when polysiloxane finish coat IS to be applied; delete Paras 37 thru 42 and 44 thru 51.  Retain Para 43.

52*.  Use when polysiloxane finish coats are to be applied to PORTIONS of bridge.  List exterior girders to be painted with finish coats, and limits when only portions are to be painted.  Also list exposed areas of bent caps where finish coats are necessary to match exterior girders.

The exterior surfaces of undercoated areas of the web, stiffeners, and flanges, except under surfaces of bottom flanges, of Girders __________, shall receive a single finish coat of a polysiloxane paint approved by the manufacturer of the inorganic zinc primer.

53

The single finish coat shall be an inorganic thermosetting hybrid coating based upon a polysiloxane resin coreacted or blended with an epoxy, acrylic, or urethane resin or combination thereof.  The coating shall not contain any isocyanate or polyisocyanate components.

54

The surface of the undercoat shall be free from moisture, visible dust, visible grease, or other deleterious materials immediately before application of finish paint.

55

Galvanized or metallized surfaces designated to receive finish paint shall be cleaned in accordance with the requirements of SSPC‑SP 1, "Solvent Cleaning," of the "SSPC: The Society for Protective Coatings," and then primed with a galvanized surface primer recommended by the manufacturer of the polysiloxane finish paint.  The complete finish paint system on galvanized fasteners shall have a minimum adhesion rating of 4 when measured in accordance with ASTM Designation:  D 3359.

56

The finish coat paint shall be formulated for application to inorganic zinc coating and shall conform to the following:

	Test
	Test Method
	Requirement

	Solvent Resistance

(100 double rubs with Methyl Ethyl Ketone)
	ASTM D 5402


	No visible topcoat on cloth, no softening

(ASTM D 3363)

	Adhesion to primed steel
	ASTM D 4541

(Type III, IV, or V)
	725 psi, minimum

	Adhesion to 

Galvanized steel


	ASTM D 3359,

Procedure A

(surface cleaned per SSPC‑SP 1 and primed with manufacturer's recommended galvanized surface primer)
	4 A, minimum

	Dry-Through time
	ASTM D 1640
	8 hours,

maximum

	Abrasion Resistance

 (1,000 cycles, CS17 wheel, 1 Kg load)
	ASTM D 4060
	< 0.125 g loss

	Mandrel Bend


	ASTM D 522

(5 mils dry film applied to abraded steel plate)
	No cracking on 1/2‑inch mandrel

	Water Resistance


	ASTM D 870

(5 mils dry film

 on primed steel,

cured 7 days)
	No change in color or gloss after 7 days.  Adhesion greater than 600 psi after 48 hours recovery


57

In addition, the finish coat paint shall conform to the following requirements after exposure for 4,000 hours in conformance with the test procedures in ASTM Designation:  D 4587, Cycle 2:

	Test
	Test Method
	Requirement

	Color retention
	ASTM D 2244

(Color change in ∆E*)
	< 2.0

	Gloss reduction from original reading
	ASTM D 523
	10 percent, maximum


58

The finish coat shall be applied within 48 hours following water rinsing and passing the soluble salt testing requirements herein.

59*.  Edit color, if necessary; dark green is No. 14090, concrete gray is No. 26408

The finish coat shall be applied in 2 applications.  The first application shall consist of a spray applied mist application.  The second application shall be applied after the mist application has dried to a set to touch condition as determined by the procedure described in Section 7 of ASTM Designation:  D 1640.  The finish coat color shall match color no. 14090 of FED-STD-595.  The total dry film thickness of both applications of the finish coat shall be not less than 5 mils.

60

The total dry film thickness of all applications of inorganic zinc undercoat and finish coat paint shall be not less than 8 mils nor more than 13 mils.
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USE WITH 2006 STANDARDS.

Use when SSPC QP 1, QP 2, or QP 3 certification is required.  Consult with Office of Structure Maintenance and Investigations (OSM&I) regarding required SSPC-QP certifications.

Insert into SSP 59-500, 59-520, 59-550, 59-560, or 59-600 after 'GENERAL.'

List only required certifications where items 5.1, 5.2, or 5.3 of para. 2 SSP 59-500 or of para. 3 of SSP 59-520, 59-550, 59-560, or 59-600, as appropriate, is not used; renumber if necessary.

Proof of certification under the SSPC QP Certification Program must be submitted with your bid.  Required certifications are as follows:

1.
SSPC-QP 1 

2.
SSPC-QP 2, Category A

3.
SSPC-QP 3, Enclosed Shop Facility or AISC Sophisticated Paint Endorsement Quality Program, P1-Enclosed

 XE "59-520_E_B06-05-09" 
Page 1 of 10
USE WITH 2006 STANDARDS.

Use when new structural steel for widening or a rehabilitation project is to be painted.  Use with SSP 15‑025 and SSP 55‑500.

Use with SSP 59-501 when any of SSPC QP 1, QP 2, or QP 3 certifications are required; consult with Office of Structure Maintenance and Investigations (OSM&I) regarding required certifications.

NOTE:  Portions of some structural steel items may not require final or finish coats (e.g., interiors of steel boxes); check with Office of Structure Construction.  This work should be listed in Para 38.

10-1.__  CLEAN AND PAINT STRUCTURAL STEEL

New metal surfaces and connections to existing steel shall be cleaned and painted in conformance with the provisions in Section 59‑2, "Painting Structural Steel," Section 59‑3, "Painting Galvanized Surfaces," and Section 91, "Paint," of the Standard Specifications and these special provisions.

GENERAL

2.  Insert SSP 59-501 here if used.

The existing paint systems consist of materials listed in "Existing Highway Facilities" of these special provisions.

3

Before performing any painting or paint removal, the Contractor shall submit to the Engineer, in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, 3 copies of a separate Painting Quality Work Plan (PQWP) for each item of work for which painting or paint removal is to be performed.  As a minimum, each PQWP shall include the following:

1.
The name of each Contractor or subcontractor to be used.

2.
One copy each of all current ASTM and "SSPC: The Society for Protective Coatings" specifications or qualification procedures applicable to the painting or paint removal to be performed.  These documents shall become the permanent property of the Department.

3.
A copy of the coating manufacturer's guidelines and recommendations for surface preparation, painting, drying, curing, handling, shipping, and storage of painted structural steel, including testing methods and maximum allowable levels for soluble salts.

4.
Proposed materials, methods, and equipment to be used.

5.
Proof of each of any required certifications, SSPC‑QP 1, SSPC‑QP 2, SSPC‑QP 3.

Item 5.1.  Use if the area to be painted in the field is less than or equal to 30,000 square feet.  Delete SSPC-QP 1 required certification from SSP 59-501 if item 5.1 is used.

5.1.
In lieu of certification in conformance with the requirements in SSPC‑QP 1 for this project, the Contractor may submit written documentation showing conformance with the requirements in Section 3, "General Qualification Requirements," of SSPC‑QP 1.

Item 5.2.  Use if the area of paint to be removed is less than or equal to 500 square feet.  Delete SSPC-QP 2 required certification from SSP 59-501 if item 5.2 is used.  Renumber if item 5.1 is not used.

5.2.
In lieu of certification in conformance with the requirements in SSPC‑QP 2 for this project, the Contractor may submit written documentation showing conformance with the requirements in Sections 4.2 through 4.6 of SSPC‑QP 2, Category A.

Item 5.3.  Use if the area to be painted in a shop is less than or equal to 500 square feet.  Delete SSPC-QP 3 and AISC quality program required certifications from SSP 59-501 if item 5.3 is used.  Renumber if items 5.1 or 5.2 is not used.

5.3.
In lieu of certification in conformance with the requirements in SSPC‑QP 3 for this project, the Contractor may submit written documentation showing conformance with the requirements in Section 3, "General Qualification Requirements," of SSPC‑QP 3, Enclosed Shop Facility.

6.
Proposed methods to control environmental conditions in accordance with the manufacturer's recommendations and these special provisions.

7.
Proposed methods to protect the coating during curing, shipping, handling, and storage.

8.
Proposed rinse water collection plan.

9.
A detailed paint repair plan for the repair of damaged areas.

10.
Procedures for containing blast media and water during application of coatings and coating repair of erected steel.

11.
Examples of proposed daily reports for all testing to be performed, including type of testing, location, lot size, time, weather conditions, test personnel, and results.

4

Before submitting the PQWP, a prepainting meeting between the Engineer, the Contractor, and a representative from each entity performing painting for this project shall be held to discuss the requirements for the PQWP.
5

The Engineer shall have 20 days to review the PQWP submittal after a complete plan has been received.  No painting or paint removal shall be performed until the PQWP for that work is approved by the Engineer.  Should the Engineer fail to complete the review within this time allowance and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the PQWP, the delay will be considered a right of way delay in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

6

The Engineer's approval of the Contractor's PQWP shall not relieve the Contractor of any responsibility under the contract for the successful completion of the work in conformity with the requirements of the plans and specifications.

7

The Contractor shall provide enclosures to permit cleaning and painting during inclement weather.  Provisions shall be made to control atmospheric conditions inside the enclosures within specified limits during cleaning and painting operations, drying to solvent insolubility, and throughout the curing period in accordance with the manufacturer's recommendations and these special provisions.  Full compensation for providing and maintaining such enclosures shall be considered as included in the prices paid for the various contract items of work requiring paint and no additional compensation will be allowed therefor.

8

Fresh, potable water with a maximum chloride content of 75 ppm and a maximum sulfate content of 200 ppm shall be used for water rinsing or pressure washing operations.  No continuous recycling of rinse water will be permitted.  If rinse water is collected into a tank and subsequent testing determines the collected water conforms to the specified requirements, reuse may be permitted by the Engineer if no collected water is added to the tank after sample collection for determination of conformance to specified requirements.

Paras 9 thru 11, use when paint removal or welding at connections to existing steel IS required; delete Paras 12 and 13.

9

CLEANING

New metal surfaces and areas of connections to existing steel, except where galvanized, shall be dry blast cleaned and dry spot blast cleaned, respectively, in conformance with the requirements in SSPC‑SP 10, "Near White Blast Cleaning," of the "SSPC:  The Society for Protective Coatings."  Blast cleaning shall leave surfaces with a dense, uniform, angular anchor pattern of no less than 1.5 mils nor more than 3.5 mils as measured in conformance with the requirements in ASTM Designation:  D 4417.

10

The areas of connections to existing steel to be dry spot blast cleaned shall consist of, as a minimum:

1.
New and existing contact surfaces and existing member surfaces under bolt heads, nuts or washers of high-strength bolted connections,

2.
Exposed bare surfaces of existing steel remaining after trimming, cutting, drilling or reaming, and

3.
Areas of existing steel within a 4‑inch radius measured in any direction from the point of application of heat for welding or flame cutting.

11.  Use when bolted connections are located in Climate Area III or within 2 miles of ocean or tidal waters.

The inside surfaces of bolt holes shall be cleaned in conformance with the requirements in SSPC‑SP 1, "Solvent Cleaning," of the "SSPC: The Society for Protective Coatings," and visible rust shall be removed.

Paras 12 and 13, use when paint removal or welding at connections to existing steel IS NOT required; delete Paras 9 thru 11.  Add requirement for galvanized fasteners in SSP 55‑500.

12

CLEANING

New metal surfaces, except where galvanized, shall be dry blast cleaned in conformance with the requirements in SSPC‑SP 10, "Near White Blast Cleaning," of the "SSPC: The Society for Protective Coatings."  Blast cleaning shall leave surfaces with a dense, uniform, angular anchor pattern of no less than 1.5 mils nor more than 3.5 mils as measured in conformance with the requirements in ASTM Designation:  D 4417.

13

Existing contact surfaces of high strength bolted connections, including the inside surfaces of new and existing bolt holes when required, shall be cleaned in conformance with the requirements in SSPC‑SP 1, "Solvent Cleaning," of the "SSPC: The Society for Protective Coatings."

14

Mineral and slag abrasives used for blast cleaning steel surfaces shall conform to the requirements for Class A, Grade 2 to 3 abrasives contained in SSPC‑AB 1, "Mineral and Slag Abrasives," of the "SSPC: The Society for Protective Coatings," and shall not contain hazardous material.

15

Steel abrasives used for blast cleaning steel surfaces shall comply with the requirements of SSPC‑AB 3, "Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."  If steel abrasive is recycled through shop or field abrasive blast cleaning units, the recycled abrasive shall conform to the requirements of SSPC‑AB 2, "Specification for Cleanliness of Recycled Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."

16

A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications and a Material Safety Data Sheet shall be furnished before use for each shipment of blast cleaning material for existing steel.

17

Abrasive blast cleaned surfaces shall be tested by the Contractor for soluble salts using a Class A or B retrieval method as described in Technology Guide 15, "Field Methods for Retrieval and Analysis of Soluble Salts on Steel and Other Nonporous Substrates," of the "SSPC: The Society for Protective Coatings," and cleaned so the maximum level of soluble salts does not exceed the lesser of the coating manufacturer's written recommendations or 10 micrograms per square centimeter.  Areas of abrasive blast cleaned steel shall be tested at the rate of 3 tests for the first 1,000 square feet prepared per day, and one test for each additional 1,000 square feet or portion thereof, at locations selected by the Engineer.  When less than 1,000 square feet of surface area is prepared in a shift, at least 2 tests shall be performed.  If levels of soluble salts exceed the maximum allowed by these special provisions, the entire area represented by the testing will be rejected.  The Contractor shall perform additional cleaning and testing of rejected areas until soluble salt levels conform to these requirements.

18

Corners shall be chamfered to remove sharp edges.

19

Thermal cut edges (TCEs) to be painted shall be conditioned before blast cleaning by shallow grinding or other method approved by the Engineer to remove the thin, hardened layer of material resulting from resolidification during cooling.

20

Visually evident base metal surface irregularities and defects shall be removed in accordance with ASTM Designation:  A 6 or AASHTO Designation:  M 160 before blast cleaning steel.  When material defects exposed by blast cleaning are removed, the blast profile shall be restored by either blast cleaning or by using mechanical tools in accordance with SSPC‑SP 11, "Power Tool Cleaning to Bare Metal," of the "SSPC: The Society for Protective Coatings."

PAINTING

21

Blast cleaned surfaces shall receive a single undercoat consisting of an inorganic zinc rich primer conforming to the requirements in AASHTO Designation:  M 300, Type I or Type II, except that:

1.
The first 3 sentences of Section 4.7, "Primer Field Performance Requirements," shall not apply for Type II primers, and

2.
The entire Section 5.6.1 shall not apply for either type of inorganic zinc primer.

22

Type I primers selected for use shall meet the current applicable volatile organic compound limits for the air district in which the project is located.

23

Inorganic zinc rich primer shall be selected from the Department's Pre-Qualified Products List.

24.  Use when bolted connections are located in Climate Area III or within 2 miles of ocean or tidal waters.

The inside surfaces of bolt holes shall be painted with one application of a zinc rich primer (organic vehicle type) after the application of the undercoat of inorganic zinc on adjacent steel.  The steel surfaces adjacent to the bolt holes shall be kept clean and protected from drippings during the application of the primer.

25

Inorganic zinc rich primer shall be used within 12 hours of initial mixing.

26

Application of inorganic zinc rich primer shall conform to the provisions in Section 59‑2.13, "Application of Zinc-Rich Primer," of the Standard Specifications.

27

The single undercoat of inorganic zinc rich primer shall be applied to the required dry film thickness in 2 or more applications within 8 hours of the start of blast cleaning.  Abrasive blast cleaned steel shall not be exposed to relative humidity exceeding 85 percent before application of inorganic zinc coating.

28

The total dry film thickness of all applications of the inorganic zinc undercoat, including the surfaces of outside existing members within the grip under bolt heads, nuts and washers, shall be not less than 4 mils nor more than 8 mils, except that the total dry film thickness on each faying (contact) surface of high strength bolted connections shall be between one mil and the maximum allowable dry film thickness for Class B coatings as determined by certified testing in conformance with Appendix A of the "Specification for Structural Joints Using ASTM A325 or A490 Bolts" of the Research Council on Structural Connections (RCSC Specification).  Unless otherwise stated, all inorganic zinc rich primer used on faying surfaces shall meet the slip coefficient requirements for a Class B coating on blast-cleaned steel, as specified in the RCSC Specification.  The Contractor shall provide results of certified testing showing the maximum allowable dry film thickness for the Class B coating from the qualifying tests for the coating chosen, and shall maintain the coating thickness on actual faying surfaces of the structure at or below this maximum allowable coating thickness.

29

Areas where mudcracking occurs in the inorganic zinc coating shall be blast cleaned and repainted with inorganic zinc rich primer to the specified thickness.

30

Steel surfaces coated with Type II inorganic zinc rich primer shall be protected from conditions that may cause the coating film to dissolve.  The Contractor, at the Contractor's expense, shall repair areas where the coating has dissolved by blast cleaning and repainting with inorganic zinc rich primer to the specified thickness.

31

Dry spray, or overspray, as defined in the Steel Structures Painting Manual, Volume 1, "Good Painting Practice," of the "SSPC: The Society for Protective Coatings," shall be removed before application of subsequent coats or final acceptance.  Removal of dry spray shall be by screening or other methods that minimize polishing of the inorganic zinc surface.  The dry film thickness of the coating after removal of dry spray shall be in conformance with the provisions for applying the single undercoat, as specified herein.

32

The Contractor shall test the inorganic zinc undercoat before application of finish coats.  The locations of the tests will be determined by the Engineer.  The Contractor shall determine the sequence of the testing operations.  The testing for adhesion and hardness shall be performed no sooner than 72 hours after application of the single undercoat of inorganic zinc coating.  Satisfactory access shall be provided to allow the Engineer to determine the location of the tests.

33

The inorganic zinc coating shall pass the following tests:

1.
The undercoat shall have a minimum adhesion to steel of 600 psi when measured using a self-aligning adhesion tester in conformance with the requirements in ASTM Designation:  D 4541.  The Engineer will select 3 locations per girder or 1,000 square feet of painted surface, whichever is less, for adhesion testing.  If less than 1,000 square feet of steel is painted in a work shift, the Engineer will select 3 areas painted during the work shift for testing.  If 2 or more of the locations tested fail to meet adhesion requirements, the entire area represented by the tests will be rejected.  If one of the locations tested fails to meet adhesion requirements, an additional 3 locations shall be tested.  Should any of the additional locations fail to meet adhesion requirements, the entire area represented by the tests will be rejected.  The Contractor, at the Contractor's expense, shall repair the rejected area by blast cleaning and repainting with inorganic zinc rich primer to the specified thickness.  Test locations for areas of inorganic zinc meeting adhesion testing requirements shall be repaired by application of organic zinc primer as specified in Section 91‑1.04, "Materials," of the Standard Specifications to the specified minimum dry film thickness.

2.
Areas where finish coats are to be applied shall be tested for soluble salts using a Class A or B retrieval method as described in Technology Guide 15, "Field Methods for Retrieval and Analysis of Soluble Salts on Steel and Other Nonporous Substrates," of the "SSPC: The Society for Protective Coatings," and cleaned so the maximum level of soluble salts does not exceed the lesser of the manufacturer's written recommendations or 10 micrograms per square centimeter.  Areas of inorganic zinc undercoat shall be tested at the rate of 3 tests for the first 1,000 square feet to be painted per day and one test for each additional 1,000 square feet or portion thereof at locations selected by the Engineer.  When less than 1,000 square feet of surface area is painted in a shift, at least 2 tests shall be performed.  If levels of soluble salts exceed the maximum allowed by these special provisions, the entire area represented by the testing will be rejected.  The Contractor shall perform additional cleaning and testing of rejected areas until soluble salt levels conform to these requirements.

3.
The inorganic zinc undercoat shall exhibit a solid, hard, and polished metal surface when firmly scraped with the knurled edge of a quarter.  Inorganic zinc coating that is powdery, soft, or does not exhibit a polished metal surface, as determined by the Engineer, shall be repaired by the Contractor, at the Contractor's expense, by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

34

Additional Requirements for Water Borne Inorganic Zinc Primers

1.
The surface pH of the inorganic zinc undercoat shall be tested by wetting the surface with de-ionized water for a minimum of 15 minutes but no longer than 30 minutes and applying pH paper with a capability of measuring in increments of 0.5 pH units.  At least 2 surface pH readings shall be taken for every 500 square feet or portion thereof.  If less than 500 square feet of steel is coated in a single shift or day, at least 2 surface pH readings shall be taken for primer applied during that period.  Application of finish coats will not be permitted until the surface pH is less than or equal to 7.

2.
Dry to solvent insolubility for water borne inorganic zinc primers shall be determined in conformance with the requirements in ASTM Designation:  D 4752, except that water shall be the solvent.  The resistance rating shall be not less than 4.  Areas of inorganic zinc undercoat shall be tested for solvent insolubility at the rate of one test per 500 square feet or portion thereof.  Inorganic zinc undercoat represented by the tested area that does not meet the solvent insolubility requirements will be rejected.  The Contractor, at the Contractor's expense, shall repair rejected areas by blast cleaning and repainting with inorganic zinc rich primer to the specified thickness.

35

Additional Requirements for Solvent Borne Inorganic Zinc Primers

1.
Dry to solvent insolubility for solvent borne inorganic zinc primers shall be determined in conformance with the requirements in ASTM Designation:  D 4752.  The resistance rating shall be not less than 4.  Areas of inorganic zinc undercoat shall be tested for solvent insolubility at the rate of one test per 500 square feet or portion thereof.  Inorganic zinc undercoat represented by the tested area that does not meet the solvent insolubility requirements will be rejected.  The Contractor, at the Contractor's expense, shall repair rejected areas by blast cleaning and repainting with inorganic zinc rich primer to the specified thickness.

2.
Surface hardness of solvent borne inorganic zinc undercoat shall be a minimum 2H when measured in conformance with the requirements in ASTM Designation:  D 3363.  Areas of inorganic zinc undercoat shall be tested at the rate of one test per 500 square feet or portion thereof.  Inorganic zinc undercoat that fails to meet the surface hardness requirements shall be repaired by the Contractor, at the Contractor's expense, by blast cleaning and repainting with inorganic zinc rich primer to the specified thickness.

36

The Contractor, at the Contractor's expense, shall retest all rejected areas of inorganic zinc undercoat after repairs have been completed.

37

Exposed areas of inorganic zinc undercoat shall receive a minimum of 2 finish coats of an exterior grade latex paint supplied by the manufacturer of the inorganic zinc rich primer.

38.  List locations that do not require finish coats; delete if finish coats are required at all locations.

Finish coats shall not be required for the following work:

1.
__________________________________

2.
__________________________________

3.
__________________________________

39

All areas of inorganic zinc undercoat to receive finish coats shall be water rinsed in conformance with the requirements in Section 59‑1.03, "Application," of the Standard Specifications and these special provisions.  Areas of the coating removed by water rinsing shall be reapplied in conformance with Section 59‑2.13, "Application of Zinc-Rich Primer," of the Standard Specifications and these special provisions.  Except as approved by the Engineer, a minimum time of 72 hours shall be allowed between application of inorganic zinc coating and water rinsing.

40

The first finish coat shall be applied within 48 hours following the water rinsing.

41

The finish coat paint shall be formulated for application to inorganic zinc coating, shall meet the requirements for SSPC‑Paint 24, "Latex Semi-Gloss Exterior Topcoat," of the "SSPC: The Society for Protective Coatings," and shall conform to the following:

1.
No visible color change in the finish coats shall occur when tested for 800 hours in conformance with the requirements in ASTM Designation:  D 4587, Test Cycle 2.

2.
The vehicle shall be an acrylic or modified acrylic copolymer with a minimum of necessary additives.

42.  Edit color, if necessary.  Contrast Green is No. 34272.  Contrast Gray is No. 36628.  When aluminum waterborne acrylic finish paint is requested by OSD or OSM&I, replace the fourth sentence with:  "The first finish coat color shall match aluminum waterborne acrylic finish paint, Formula PWB‑159D, non-leafing."

The first finish coat shall be applied in 2 applications.  The first application shall consist of a spray applied mist application.  The second application shall be applied after the mist application has dried to a set to touch condition as determined by the procedure described in Section 7 of ASTM Designation:  D 1640.  The first finish coat color shall match color no. 34272 of FED-STD-595.  The total dry film thickness of both applications of the first finish coat shall be not less than 2 mils.

43

Except as approved by the Engineer, a minimum drying time of 12 hours shall be allowed between finish coats.

44.  Edit color, if necessary.  Dark Green is No. 14090.  Concrete Gray is No. 26408.  When aluminum waterborne acrylic finish paint is requested by OSD or OSM&I, replace the first sentence with:  "The second finish coat color shall match aluminum waterborne acrylic finish paint, Formula PWB‑160F, leafing."

The second finish coat color shall match color no. 14090 of FTD-STD-595.  The total dry film thickness of all applications of the second finish coat shall be not less than 2 mils.

45

The 2 finish coats shall be applied in 3 or more applications to a total dry film thickness of not less than 4 mils nor more than 8 mils.

46

The total dry film thickness of all applications of inorganic zinc undercoat and finish coat paint shall be not less than 8 mils nor more than 14 mils.

47.  Add supplemental funds to estimate for cleaning and painting, containment system, furnishing protective work clothing and access to hygiene facilities for State personnel, surface preparation debris handling, including testing, hauling, treatment, disposal fees and local taxes, and work area monitoring.

Cleaning and painting of existing contact surfaces of high strength bolted connections that contain rust, loose paint, or other foreign substances, except loose dirt and dust, will be considered as extra work as specified in Section 4‑1.03D, "Extra Work," of the Standard Specifications.  Cost of repair of damage to existing paint caused by the Contractor's operations shall be borne by the Contractor.

Paras 48 thru 50, edit as necessary.  Use when paint removal or welding at connections to existing steel IS required.

48

MEASUREMENT AND PAYMENT

Dry spot blast cleaning and undercoat painting of blast cleaned areas of existing surfaces will be measured by the square foot of spot blast cleaned areas, and will be paid for as spot blast clean and paint undercoat.

49

The contract price paid per square foot for spot blast clean and paint undercoat shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in dry spot blast cleaning and painting undercoat on the existing surfaces complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

50

The contract lump sum price paid for clean and paint structural steel shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in cleaning and painting the exposed surfaces of the new structural steel and finish coat on undercoated areas of existing metal, complete in place, including water rinsing, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Insert into the section of special provisions specifying the metal involved when galvanized surfaces are to be painted.  Provide for payment.

Galvanized surfaces usually are not painted.

Exposed galvanized surfaces shall be prepared and painted in conformance with the provisions in Section 59‑3, "Painting Galvanized Surfaces," of the Standard Specifications and these special provisions.

2

Exposed areas of galvanized surfaces shall receive a minimum of 2 finish coats of paint conforming to either the requirements for White Tintable Finish Paint-Waterborne, Formula PWB‑164B, or an exterior grade latex paint meeting the requirements for SSPC‑Paint 24, "Latex Semi-Gloss Exterior Topcoat," of the "SSPC: The Society for Protective Coatings," and conforming to the following:

A.
No visible color change in the finish coats shall occur when tested in conformance with the requirements in ASTM Designation:  G 53 using FS 40 UV‑B bulbs for a minimum of 38 cycles.  The cycle shall be 4 hours of ultraviolet (UV) exposure at 140° F and 4 hours of condensate exposure at 104° F.

B.
The vehicle shall be an acrylic or modified acrylic copolymer with a minimum of necessary additives.

3

The total dry film thickness of all applications of the first finish coat shall be not less than 2 mils.

4

Except as approved by the Engineer, a minimum drying time of 12 hours shall be allowed between finish coats.

5.  Edit if color is NOT Ranch Green, No. 24491.

The second finish coat color shall match Federal Standard 595B, No. 24491.  The total dry film thickness of all applications of the second finish coat shall be not less than 2 mils.

6

The 2 finish coats shall be applied in 2 or more applications to a total dry film thickness of not less than 4 mils nor more than 8 mils.
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USE WITH 2006 STANDARDS.

Use with SSP 59-501 when SSPC QP 1 or QP 2 certifications are required; consult with Office of Structure Maintenance and Investigations (OSM&I) regarding required certifications.

Use for 100 percent blast cleaning on existing structural steel.  Use with SSP 15‑025.

10-1.__  CLEAN AND PAINT EXISTING STRUCTURAL STEEL

Metal surfaces of the existing structure shall be cleaned and painted in conformance with the provisions in Section 59‑2, "Painting Structural Steel," Section 59‑3, "Painting Galvanized Surfaces," and Section 91, "Paint," of the Standard Specifications and these special provisions.

GENERAL

2.  Insert SSP 59-501 here if used.

The existing paint systems consist of materials listed in "Existing Highway Facilities" of these special provisions.

3

Prior to performing any painting or paint removal, the Contractor shall submit to the Engineer, in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, 3 copies of a separate Painting Quality Work Plan (PQWP) for each item of work for which painting or paint removal is to be performed.  As a minimum, each PQWP shall include the following:

1.
The name of each Contractor or subcontractor to be used.

2.
One copy each of all current ASTM and "SSPC: The Society for Protective Coatings" specifications or qualification procedures applicable to the painting or paint removal to be performed.  These documents shall become the permanent property of the Department.

3.
A copy of the coating manufacturer's guidelines and recommendations for surface preparation, painting, drying, and curing of painted structural steel, including testing methods and maximum allowable levels for soluble salts.

4.
Proposed methods and equipment to be used.

5.
Proof of each of any required certifications, SSPC‑QP 1 or SSPC‑QP 2.
Item 5.1.  Use if the area to be painted in the field is less than or equal to 30,000 square feet.  Delete SSPC-QP 1 required certification from SSP 59-501 if item 5.1 is used.

5.1.
In lieu of certification in conformance with the requirements in SSPC‑QP 1 for this project, the Contractor may submit written documentation showing conformance with the requirements in Section 3, "General Qualification Requirements," of SSPC‑QP 1.

Item 5.2.  Use if the area of paint to be removed is less than or equal to 500 square feet.  Delete SSPC-QP 2 required certification from SSP 59-501 if item 5.2 is used.  Renumber if item 5.1 is not used.

5.2.
In lieu of certification in conformance with the requirements in SSPC‑QP 2 for this project, the Contractor may submit written documentation showing conformance with the requirements in Sections 4.2 through 4.6 of SSPC‑QP 2, Category A.

6.
Proposed methods to control environmental conditions in accordance with the manufacturer's recommendations and these special provisions.

7.
Proposed methods to protect the coating during the curing period.

8.
Proposed rinse water collection plan.

9.
A detailed paint repair plan for the repair of damaged areas.

10.
Procedures for containing blast media and water during application of coatings and coating repair of erected steel.

11.
Examples of proposed daily reports for all testing to be performed, including type of testing, location, lot size, time, weather conditions, test personnel, and results.

4

Prior to submitting the PQWP, a prepainting meeting between the Engineer, the Contractor, and a representative from each entity performing painting for this project shall be held to discuss the requirements for the PQWP.
5

The Engineer shall have 20 days to review the PQWP submittal after a complete plan has been received.  No painting or paint removal shall be performed until the PQWP for that work is approved by the Engineer.  Should the Engineer fail to complete the review within this time allowance and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the PQWP, the delay will be considered a right of way delay in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

6

It is understood that the Engineer's approval of the Contractor's PQWP shall not relieve the Contractor of any responsibility under the contract for the successful completion of the work in conformity with the requirements of the plans and specifications.

7

The Contractor shall provide enclosures to permit cleaning and painting during inclement weather.  Provisions shall be made to control atmospheric conditions inside the enclosures within specified limits during cleaning and painting operations, drying to solvent insolubility, and throughout the curing period in accordance with the manufacturer's recommendations and these special provisions.  Full compensation for providing and maintaining such enclosures shall be considered as included in the prices paid for the various contract items of work requiring paint and no additional compensation will be allowed therefor.

8

Fresh, potable water with a maximum chloride content of 75 ppm and a maximum sulfate content of 200 ppm shall be used for water rinsing or pressure washing operations.  No continuous recycling of rinse water will be permitted.  If rinse water is collected into a tank and subsequent testing determines the collected water conforms to the specified requirements, reuse may be permitted by the Engineer if no collected water is added to the tank after sample collection for determination of conformance to specified requirements.

9

CLEANING

Metal surfaces shall be blast cleaned in conformance with the provisions in Section 59‑2.03, "Blast Cleaning," of the Standard Specifications.  Blast cleaning shall not be performed until the surfaces are thoroughly dry.

10

Mineral and slag abrasives used for blast cleaning steel surfaces shall conform to the requirements for Class A, Grade 2 to 3 abrasives contained in SSPC‑AB 1, "Mineral and Slag Abrasives," of the "SSPC: The Society for Protective Coatings," and shall not contain hazardous material.

11

Steel abrasives used for blast cleaning steel surfaces shall comply with the requirements of SSPC‑AB 3, "Ferrous Metal Abrasive," of the "SSPC: The Society for Protective Coatings."  If steel abrasive is recycled through shop or field abrasive blast cleaning units, the recycled abrasive shall conform to the requirements of SSPC‑AB 2, "Specification for Cleanliness of Recycled Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."

12

A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications and a Material Safety Data Sheet shall be furnished prior to use for each shipment of blast cleaning material for cleaning existing steel.

13

Abrasive blast cleaned surfaces shall be tested by the Contractor for soluble salts using a Class A or B retrieval method as described in Technology Guide 15, "Field Methods for Retrieval and Analysis of Soluble Salts on Steel and Other Nonporous Substrates," of the "SSPC: The Society for Protective Coatings," and cleaned so the maximum level of soluble salts does not exceed the lesser of the coating manufacturer's written recommendations or 10 micrograms per square centimeter.  Areas of abrasive blast cleaned steel shall be tested at the rate of 3 tests for the first 1,000 square feet prepared per day, and one test for each additional 1,000 square feet or portion thereof, at locations selected by the Engineer.  When less than 1,000 square feet of surface area is prepared in a shift, at least 2 tests shall be performed.  If levels of soluble salts exceed the maximum allowed by these special provisions, the entire area represented by the testing will be rejected.  The Contractor shall perform additional cleaning and testing of rejected areas until soluble salt levels conform to these requirements.

14*

PAINTING

Paint shall be applied to existing metal surfaces in conformance with the following provisions:

1.
Precede each specified undercoat by a stripe coat on all edges, corners, seams, crevices, interior angles, junctions of joining members, weld lines, and similar surface irregularities.  This stripe coat shall be of sufficient thickness to completely hide the surface being covered and shall be followed as soon as practical by the application of the full undercoat to its specified thickness.

Item 2*.  Add correct formula numbers and edit as required.  Contact the Office of Structure Maintenance and Investigations (OSM&I).

2.
Blast cleaned areas shall be coated with the following undercoat paint system in the order listed:

2.1.
The first undercoat paint conforming to the requirements for     Red Primer Paint-Waterborne, Formula ________________,         Red Primer, High Solids Phenolic Type, Formula _____________________,             shall be applied in one or more applications to a dry film thickness of not less than 2 mils nor more than 3 mils.

2.2.
The second undercoat paint conforming to the requirements for     Pink Primer Paint- Waterborne, Formula _____________________,          Pink Primer High Solids Phenolic Type Formula ____________________,         shall be applied in one or more applications to a dry film thickness of not less than 2 mils nor more than 3 mils.

2.3.
The total dry film thickness of all undercoats shall be not less than 4 mils nor more than 6 mils.

Item 3*.  Add correct formula numbers and edit as required.  Contact OSM&I.

3.
After the total dry film thickness of undercoats has been applied, metal surfaces shall receive the following finish coats in the order listed:

3.1.
The first finish coat paint conforming to the requirements for Light Green Finish Paint-Waterborne, Formula ___________________, shall be applied in one or more applications to a dry film thickness of not less than 1.5 mils nor more than 3 mils.

3.2.
The second finish coat paint conforming to the requirements for Green Finish Paint-Waterborne, Formula ___________________, shall be applied in one or more applications to a dry film thickness of not less than 1.5 mils nor more than 3 mils.

15

A minimum of 12 hours drying time shall be allowed before applying the succeeding undercoat or finish coat.

16

The 2 undercoats and first finish coat shall be applied within 30 days of blast cleaning of existing metal surfaces.

17

The total dry film thickness of all applications shall be not less than 7 mils nor more than 12 mils.

18

PAYMENT

Clean and paint structural steel (existing bridge) will be paid for on the basis of a lump sum price.

19

The contract lump sum price paid for clean and paint structural steel (existing bridge) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in blast cleaning and painting surfaces of existing metal, including testing for soluble salts, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

 XE "59-560_E_B06-05-09" 
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USE WITH 2006 STANDARDS.

Use for spot blasting, spot undercoat painting, full undercoat as necessary, and painting finish coat on existing structural steel.  Use with SSP 15‑025.

Use with SSP 59-501 when SSPC QP 1 or QP 2 certifications are required; consult with Office of Structure Maintenance and Investigations (OSM&I) regarding required certifications.

10-1.__  CLEAN AND PAINT EXISTING STRUCTURAL STEEL

Metal surfaces of the existing structure shall be cleaned and painted in conformance with the provisions in Section 59‑2, "Painting Structural Steel," Section 59‑3, "Painting Galvanized Surfaces," and Section 91, "Paint," of the Standard Specifications and these special provisions.

GENERAL

2.  Insert SSP 59-501 here if used.

The existing paint systems consist of materials listed in "Existing Highway Facilities" of these special provisions.

3

Prior to performing any painting or paint removal, the Contractor shall submit to the Engineer, in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, 3 copies of a separate Painting Quality Work Plan (PQWP) for each item of work for which painting or paint removal is to be performed.  As a minimum, each PQWP shall include the following:

1.
The name of each Contractor or subcontractor to be used.

2.
One copy each of all current ASTM and "SSPC: The Society for Protective Coatings" specifications or qualification procedures applicable to the painting or paint removal to be performed.  These documents shall become the permanent property of the Department.

3.
A copy of the coating manufacturer's guidelines and recommendations for surface preparation, painting, drying, and curing of painted structural steel, including testing methods and maximum allowable levels for soluble salts.

4.
Proposed methods and equipment to be used.

5.
Proof of each of any required certifications, SSPC‑QP 1 or SSPC‑QP 2.
Item 5.1.  Use if the area to be painted in the field is less than or equal to 30,000 square feet.  Delete SSPC-QP 1 required certification from SSP 59-501 if item 5.1 is used.

5.1.
In lieu of certification in conformance with the requirements in SSPC‑QP 1 for this project, the Contractor may submit written documentation showing conformance with the requirements in Section 3, "General Qualification Requirements," of SSPC‑QP 1.

Item 5.2.  Use if the area of paint to be removed is less than or equal to 500 square feet.  Delete SSPC-QP 2 required certification from SSP 59-501 if item 5.2 is used.  Renumber if item 5.1 is not used.

5.2.
In lieu of certification in conformance with the requirements in SSPC‑QP 2 for this project, the Contractor may submit written documentation showing conformance with the requirements in Sections 4.2 through 4.6 of SSPC‑QP 2, Category A.

6.
Proposed methods to control environmental conditions in accordance with the manufacturer's recommendations and these special provisions.

7.
Proposed methods to protect the coating during the curing period.

8.
Proposed rinse water collection plan.

9.
A detailed paint repair plan for the repair of damaged areas.

10.
Procedures for containing blast media and water during application of coatings and coating repair of erected steel.

11.
Examples of proposed daily reports for all testing to be performed, including type of testing, location, lot size, time, weather conditions, test personnel, and results.

4

Prior to submitting the PQWP, a prepainting meeting between the Engineer, the Contractor, and a representative from each entity performing painting for this project shall be held to discuss the requirements for the PQWP.
5

The Engineer shall have 20 days to review the PQWP submittal after a complete plan has been received.  No painting or paint removal shall be performed until the PQWP for that work is approved by the Engineer.  Should the Engineer fail to complete the review within this time allowance and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the PQWP, the delay will be considered a right of way delay in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

6

It is understood that the Engineer's approval of the Contractor's PQWP shall not relieve the Contractor of any responsibility under the contract for the successful completion of the work in conformity with the requirements of the plans and specifications.

7

The Contractor shall provide enclosures to permit cleaning and painting during inclement weather.  Provisions shall be made to control atmospheric conditions inside the enclosures within specified limits during cleaning and painting operations, drying to solvent insolubility, and throughout the curing period in accordance with the manufacturer's recommendations and these special provisions.  Full compensation for providing and maintaining such enclosures shall be considered as included in the prices paid for the various contract items of work requiring paint and no additional compensation will be allowed therefor.

8

Fresh, potable water with a maximum chloride content of 75 ppm and a maximum sulfate content of 200 ppm shall be used for water rinsing, pressure washing, or steam cleaning operations.  No continuous recycling of rinse water will be permitted.  If rinse water is collected into a tank and subsequent testing determines the collected water conforms to the specified requirements, reuse may be permitted by the Engineer if no collected water is added to the tank after sample collection for determination of conformance to specified requirements.

9

CLEANING

Metal surfaces shall be steam cleaned as provided in Section 59‑2.05, "Steam Cleaning," of the Standard Specifications.  The temperature of the steam produced shall be between 275° F and 375° F at the nozzle.

10

At the option of the Contractor, a pressure wash system with a nozzle pressure between 2,500 psi and 3,000 psi may be substituted for steam cleaning apparatus.  Addition of biodegradable detergent to the pressure wash will not be required.

11

Gloss on the existing paint shall be removed without removing sound paint so that 60 degree specular gloss is less than 6 when measured in conformance with ASTM Designation:  D 523.

12

Areas containing rust or other foreign substances that are not removable by steam cleaning and rinsing or pressure washing, and which would hinder the bonding of new paint, shall be spot blast cleaned with abrasive blasting as required in Section 59‑2.03, "Blast Cleaning," of the Standard Specifications.  Blast cleaning shall not be performed until the surfaces are thoroughly dry.

13

Mineral and slag abrasives used for blast cleaning steel surfaces shall conform to the requirements for Class A, Grade 2 to 3 abrasives contained in SSPC‑AB 1, "Mineral and Slag Abrasives," of the "SSPC: The Society for Protective Coatings," and shall not contain hazardous material.

14

Steel abrasives used for blast cleaning steel surfaces shall comply with the requirements of SSPC‑AB 3, "Ferrous Metal Abrasive," of the "SSPC: The Society for Protective Coatings."  If steel abrasive is recycled through shop or field abrasive blast cleaning units, the recycled abrasive shall conform to the requirements of SSPC‑AB 2, "Specification for Cleanliness of Recycled Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."

15

A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications and a Material Safety Data Sheet shall be furnished prior to use for each shipment of blast cleaning material for cleaning existing steel.

16

Abrasive blast cleaned surfaces shall be tested by the Contractor for soluble salts using a Class A or B retrieval method as described in Technology Guide 15, "Field Methods for Retrieval and Analysis of Soluble Salts on Steel and Other Nonporous Substrates," of the "SSPC: The Society for Protective Coatings," and cleaned so the maximum level of soluble salts does not exceed the lesser of the coating manufacturer's written recommendations or 10 micrograms per square centimeter.  Areas of abrasive blast cleaned steel shall be tested at the rate of 3 tests for the first 1,000 square feet prepared per day, and one test for each additional 1,000 square feet or portion thereof, at locations selected by the Engineer.  When less than 1,000 square feet of surface area is prepared in a shift, at least 2 tests shall be performed.  If levels of soluble salts exceed the maximum allowed by these special provisions, the entire area represented by the testing will be rejected.  The Contractor shall perform additional cleaning and testing of rejected areas until soluble salt levels conform to these requirements.

Paras 17 thru 20, use when primer is applied only to spot blasted areas.

17*
PAINTING

Paint shall be applied to existing metal surfaces in conformance with the following requirements:

1.
Precede each specified undercoat by a stripe coat on all edges, corners, seams, crevices, interior angles, junctions of joining members, weld lines, and similar surface irregularities.  This stripe coat shall be of sufficient thickness to completely hide the surface being covered and shall be followed as soon as practical by the application of the full undercoat to its specified thickness.

Item 2*.  Add correct formula numbers and edit as required.  Contact the Office of Structure Maintenance and Investigations (OSM&I).

2.
Blast cleaned areas shall be coated with the following paint system in the order listed:

2.1.
The first undercoat paint conforming to the requirements for     Red Primer Paint-Waterborne, Formula ________________,         Red Primer, High Solids Phenolic Type, Formula _____________________,             shall be applied in one or more applications to a dry film thickness of not less than 2 mils nor more than 3 mils.

2.2.
The second undercoat paint conforming to the requirements for     Pink Primer Paint- Waterborne, Formula _____________________,          Pink Primer High Solids Phenolic Type Formula ____________________,         shall be applied in one or more applications to a dry film thickness of not less than 2 mils nor more than 3 mils.

2.3.
The total dry film thickness of undercoats shall be not less than 4 mils nor more than 6 mils.

Item 3*.  Add correct formula numbers and edit as required.  Contact OSM&I.

3.
After the total dry film thickness of undercoats has been applied, metal surfaces shall receive the following finish coats in the order listed:

3.1.
The first finish coat paint conforming to the requirements for Light Green Finish Paint-Waterborne, Formula ___________________, shall be applied in one or more applications to a dry film thickness of not less than 1.5 mils nor more than 3 mils.

3.2.
The second finish coat paint conforming to the requirements for Green Finish Paint-Waterborne, Formula ___________________, shall be applied in one or more applications to a dry film thickness of not less than 1.5 mils nor more than 3 mils.

18

A minimum of 12 hours drying time shall be allowed before applying the succeeding undercoat or finish coat.

19

The 2 undercoats and first finish coat shall be applied within 30 days of blast cleaning of existing metal surfaces.

20

The total dry film thickness on areas that have been blast cleaned shall be not less than 7 mils nor more than 12 mils.  The total dry film thickness of new paint on areas not blast cleaned shall be not less than 3 mils nor more than 6 mils.

Paras 21 thru 24.  Use when primer is applied to spot blasted areas and all exposed surfaces.

21*

PAINTING

The paints to be applied to the existing metal surfaces, the minimum number of coats, and the total dry film thickness shall conform to the following requirements:

1.
Precede each specified undercoat by a stripe coat on all edges, corners, seams, crevices, interior angles, junctions of joining members, weld lines, and similar surface irregularities.  This stripe coat shall be of sufficient thickness to completely hide the surface being covered and shall be followed as soon as practical by the application of the full undercoat to its specified thickness.

Item 2*.  Add correct formula numbers and edit as required.  Contact OSM&I.

2.
Blast cleaned areas shall be coated with the first undercoat paint conforming to the requirements for     Red Primer Paint-Waterborne, Formula ________________.       Red Primer, High Solids Phenolic Type, Formula _____________________.            The first undercoat shall be applied in one or more applications, to a dry film thickness of not less than 2 mils nor more than 4 mils.

Item 3*.  Add correct formula numbers and edit as required.  Contact OSM&I.

3.
After the blast cleaned areas have received the specified thickness of first undercoat, exposed surfaces of existing structural steel shall receive the following full undercoat paint and finish coat paint:

3.1.
Undercoat paint conforming to the requirements for     Pink Primer Paint-Waterborne, Formula _____________________,          Pink Primer High Solids Phenolic Type Formula ____________________,         shall be applied in one or more applications, to a dry film thickness of not less than 2 mils nor more than 4 mils.

3.2.
The first finish coat paint conforming to the requirements for Light Green Finish Paint-Waterborne, Formula ___________________, shall be applied in one or more applications to a dry film thickness of not less than 1.5 mils nor more than 3 mils.

3.3.
The second finish coat paint conforming to the requirements for Green Finish Paint-Waterborne, Formula ___________________, shall be applied in one or more applications to a dry film thickness of not less than 1.5 mils nor more than 3 mils.

22

A minimum of 12 hours drying time shall be allowed before applying the succeeding undercoat or finish coat.

23

The 2 undercoats and first finish coat shall be applied within 30 days of blast cleaning of existing metal surfaces.

24

The total dry film thickness on areas that have been blast cleaned shall be not less than 7 mils nor more than 12 mils.  The total dry film thickness of new paint on areas not blast cleaned shall be not less than 5 mils nor more than 10 mils.

Paras 25 and 26.  Edit as necessary.

25

PAYMENT

Steam cleaning and rinsing, pressure washing, or sanding of exposed surfaces of existing structural steel will be paid for at a lump sum price for clean structural steel (existing bridge).

26

The contract lump sum price paid for clean structural steel (existing bridge) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in steam cleaning, pressure washing, and sanding of surfaces of existing structural steel, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

Paras 27 thru 30.  Use when primer is applied only to spot blasted areas.

27

Blast cleaning and undercoat painting of blast cleaned areas will be measured by the square foot of spot blast cleaned areas and will be paid for as spot blast clean and paint undercoat.

28

The contract price paid per square foot for spot blast clean and paint undercoat shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in spot blast cleaning and painting undercoat on existing surfaces, including testing for soluble salts, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

29

Finish coat painting of exposed surfaces of existing structural steel will be paid for at a lump sum price for paint structural steel (existing bridge).

30

The contract lump sum price paid for paint structural steel (existing bridge) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in finish coat painting the exposed surfaces of existing structural steel, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

Paras 31 thru 34.  Use when primer is applied to spot blasted areas and all exposed surfaces.

31

Blast cleaning and first undercoat painting of blast cleaned areas will be measured by the square foot of spot blast cleaned areas and will be paid for as spot blast clean and paint undercoat.

32

The contract price paid per square foot for spot blast clean and paint undercoat shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in spot blast cleaning and painting first undercoat on existing surfaces, including testing for soluble salts, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

33

The second undercoat and finish coat painting of exposed surfaces of existing structural steel will be paid for at a lump sum price for paint structural steel (existing bridge).

34

The contract lump sum price paid for paint structural steel (existing bridge) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in the second undercoat and finish coat painting the surfaces of existing structural steel, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Use when new structural steel is to be coated.  Use with SSP 55‑500.

Consult with Office of Structure Maintenance and Investigations (OSM&I) regarding use of finish coats.

10‑1.__  CLEAN AND THERMAL SPRAY COAT STRUCTURAL STEEL

This work shall consist of cleaning and applying thermal spray coating (TSC) to steel surfaces in conformance with the provisions in Sections 59-2, "Painting Structural Steel," and 91, "Paint," of the Standard Specifications and these special provisions.

GENERAL

2

Before performing TSC work, the Contractor shall submit to the Engineer, in conformance with the provisions in Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications, 3 copies of a separate Coating Quality Work Plan (CQWP) for each item of work for which TSC work is to be performed.  As a minimum, the CQWP shall include the following:

1.
The Contractor's name and the name of each subcontractor to be used.

2.
One copy each of all current ASTM and SSPC specifications or qualification procedures applicable to the TSC work to be performed.  These documents shall become the permanent property of the Department.

3.
Proof of certification in conformance with AWS C2.16/C2.16M for each TSC operator.
4.
Proposed materials, methods, and equipment to be used for TSC application.

5.
Proposed methods to control environmental conditions.

6.
Proposed methods to protect the coating during shipping, handling, and storage.

7.
A detailed repair plan for the repair of damaged areas.

8.
Procedures for containing blast media.

9.
Examples of proposed daily reports for all testing to be performed, including type of testing, location, time, weather conditions, test personnel, and results.

3

Before submitting the CQWP, a meeting between the Engineer, the Contractor, and a representative from each entity performing TSC work for this contract shall be held to discuss the requirements for the CQWP.
4

The Engineer shall have 20 days to review the CQWP submittal after a complete plan has been received.  No TSC work shall be performed until the CQWP for that work is approved by the Engineer.  Should the Engineer fail to complete the review within this time allowance and if, in the opinion of the Engineer, the Contractor's controlling activity is delayed or interfered with by reason of the delay in reviewing the CQWP, the delay will be considered a right of way delay in conformance with the provisions in Section 8-1.09, "Right of Way Delays," of the Standard Specifications.

5

Each TSC operator shall prepare 3 test coupons in the same manner as the actual work before each work shift.  Test coupons shall be 2" x 6" x 1/16" and of the same material as the surfaces to be coated.  Test coupons shall meet bend test requirements before production coating work for that work shift may begin.

MATERIALS

6

Materials for use in thermal spray coating shall conform to the following:

	Property Requirements

	Test
	Requirement
	Standard

	Mineral and Slag Abrasives
	Class A,

Grade 2 to 3
	SSPC-AB 1

	Steel Abrasives
	Conform
	SSPC-AB 3

	Recycled Steel Abrasives
	Conform
	SSPC-AB 2

	Wire Feedstock
	85/15 Zn/Al
	ASTM B 833


7

A Certificate of Compliance conforming to the provisions in Section 6-1.07, "Certificates of Compliance," of the Standard Specifications shall be furnished before use for each shipment of blast cleaning material and wire feedstock.

CONSTRUCTION

8

The Contractor shall condition thermal cut edges to be coated before blast cleaning by shallow grinding or other method approved by the Engineer to remove the thin, hardened layer of material resulting from resolidification during cooling.

9

The Contractor shall remove visually evident base metal surface irregularities and defects in accordance with AASHTO M 160 before blast cleaning steel.  When material defects exposed by blast cleaning are removed, the blast profile shall be restored by either blast cleaning or by using mechanical tools in accordance with SSPC-SP 11, "Power Tool Cleaning to Bare Metal."

10

The Contractor shall chamfer corners to remove sharp edges.

11*.  Use SP-5 for marine or immersion service.

The Contractor shall dry blast clean surfaces to be thermal spray coated in conformance with the requirements in     SSPC-SP 10, "Near White Blast Cleaning,"     SSPC-SP 5, "White Metal Blast Cleaning."
12.  Use when bolted connections are located in Climate Area III or within 2 miles of ocean or tidal waters.

The Contractor shall clean inside surfaces of bolt holes in conformance with the requirements in SSPC-SP 1, "Solvent Cleaning," remove visible rust, and paint the surfaces with one application of a zinc rich primer (organic vehicle type).

13

Blast cleaned steel surfaces exhibiting flash rusting or rust bloom shall be blast cleaned to the specified surface condition at the Contractor's expense before application of TSC.

14

The Contractor shall apply TSC to blast cleaned surfaces using electric arc spray equipment.

15

The Contractor shall not apply TSC if the steel surface temperature is less than 32 °F.

16

The Contractor shall apply TSC to the specified thickness within 6 hours of the start of blast cleaning.

17

The Contractor shall apply a seal coat to thermal spray coated surfaces within 6 hours of thermal spraying to a dry film thickness of not less than 1.5 mils or more than 2.0 mils.  The seal coat shall not be applied to faying (contact) surfaces of bolted connections.

18

The seal coat paint shall be Carboline Rustbond or Rustbond FC, Ameron Amerlock Sealer, Sherwin-Williams Macropoxy 920 Pre-Prime, or equal.

Para 19 and 20:  Use when finish coats are required.

19

The Contractor shall apply a finish coat to sealed TSC surfaces.  The finish coat paint shall be approved for use as a topcoat by the manufacturer of the seal coat paint and shall conform to the following requirements after exposure for 2,000 hours in conformance with the test procedures in ASTM D 4587, Cycle 2:

	Test
	Test Method
	Requirement

	Color retention
	ASTM D 2244

(Color change in ∆E*)
	< 2.0

	Gloss reduction from original reading
	ASTM D 523
	10 percent, maximum


20

The total dry film thickness of all applications of seal coat and finish coat paint shall be not less than 3 mils or more than 5 mils.

21

Field welding of TSC coated surfaces may be performed if approved by the Engineer.  TSC shall be removed from weld locations by blast cleaning or power tool cleaning to bare metal immediately before welding.  Welded connections shall be TSC coated after fabrication.

TESTING

22

The Contractor shall perform testing in accordance with the following test schedule.  The Engineer will determine the locations of the tests.  The Contractor shall provide satisfactory access to allow the Engineer to determine the location of the tests.

23

The TSC shall conform to the following requirements:

	Property Requirements

	Test
	Requirement
	Standard
	Frequency

	Soluble Salts on Abrasive Blasted Surfaces
	10 µg/square cm
	SSPC-Guide 15

Class A or B Retrieval Method
	3 tests for first 

200 sf,

1 test each additional 200 sf

	Surface Cleanliness
	Pass visual
	SSPC-SP-10
	All surfaces

	Surface Profile of Abrasive Blasted Surfaces
	Sharp Angular

2.5 mils minimum

4.0 mils maximum
	ASTM D 4417 Method C
	3 tests for first 

200 sf,

1 test each additional 200 sf

	TSC Coating Thickness
	10 mils +/- 2 mils,

10 mils maximum for faying surfaces
	SSPC-CS 23.00 Section 6.3
	1 test per 150 sf,

1 test each faying surface

	TSC Adhesion*
	850 psi minimum
	ASTM D 4541
	3 tests per 200 sf

	Bend Test
	No cracking with lifting from substrate
	SSPC-CS 23.00

Section 6.5
	3 tests per shift

	Cut Test
	No peeling or delamination
	SSPC-CS 23.00
	3 tests of 3 cuts 

each 1000 sf

	* Adhesion testing performed before applying seal coat paint.


24

The Contractor shall repair and retest all areas of TSC not meeting test requirements at the Contractor's expense.

25

The Contractor shall repair areas of TSC coating meeting adhesion and cut test requirements with 2 coats of zinc-rich primer (organic vehicle type).
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USE WITH 2006 STANDARDS.

Use when requested by Office of Structure Maintenance and Investigations.

If during inspection of the site, as provided for in Section 2-1.11, "Job Site and Document Examination," of the Standard Specifications, the Contractor wishes to investigate surface conditions of existing structural steel by either the use of hand tools or other equipment, permission shall first be obtained from the District Permit Engineer of the California Department of Transportation.
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USE WITH 2006 STANDARDS.

Use when Deck Drains Type C are used.

Add to SSP 59‑500 after Para 1 when required.

Where bridge deck drains are to be located over structural steel girders, the top and edges of the top flange under the drain and for 2 inches on each side of the drain shall be cleaned and painted, as specified in this section, before the drains are installed.
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USE WITH 2006 STANDARDS.

Use for steel pile extensions and for steel soldier piles when requested by Aesthetics, Design, or Maintenance.  ENSURE PLANS SHOW LIMITS OF CLEAN AND PAINT, INCLUDING LIMITS OF ANY UNDERCOATS, FINAL COATS, AND FINISH COATS, AS THE LIMITS FOR EACH MAY BE DIFFERENT.  Also use the following specs with soldier piles as appropriate:  19-580, 19‑590, 49‑200, 49PSOL, 49‑400, 49-450, 50TIEB, 51-500, 57-700.

Use with SSP 59-501 when SSPC QP 1 or QP 3 certifications are required; consult with Office of Structure Maintenance and Investigations (OSM&I) regarding required certifications.

1*.  In title, add "SOLDIER" after "STEEL" for soldier piling.

10.1.__  CLEAN AND PAINT STEEL PILING

Steel piling surfaces shall be cleaned and painted in conformance with the provisions in Sections 59‑2, "Painting Structural Steel," and 91, "Paint," of the Standard Specifications and these special provisions.  Limits of the steel piling surfaces to be dry blast cleaned and shop primed with the inorganic zinc coating shall be as shown on the plans.

2*.  Use for steel soldier piles.  Edit to suit.

Clean and paint steel soldier piling shall consist of dry blast cleaning and painting steel soldier piles with an inorganic zinc undercoat prior to pile installation and field painting with    final    finish    coats after pile installation and soldier pile wall excavation.

GENERAL

3.  Insert SSP 59-501 here if used.

Prior to performing any painting or paint removal, the Contractor shall submit to the Engineer, in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, 3 copies of a separate Painting Quality Work Plan (PQWP) for each item of work for which painting or paint removal is to be performed.  As a minimum, each PQWP shall include the following:

1.
The name of each Contractor or subcontractor to be used.

2.
One copy each of all current "SSPC: The Society for Protective Coatings" specifications or qualification procedures applicable to the painting or paint removal to be performed.  These documents shall become the permanent property of the Department.

3.
A copy of the coating manufacturer's guidelines and recommendations for surface preparation, painting, drying, curing, handling, shipping, and storage of painted structural steel, including testing methods and maximum allowable levels for soluble salts.

4.
Proposed methods and equipment to be used.

5.
Proof of each of any required certifications, SSPC‑QP 1 and SSPC‑QP 3.

Item 5.1.  Use if the area to be painted in the field is less than or equal to 30,000 square feet.  Delete SSPC-QP 1 required certification from SSP 59-501 if item 5.1 is used.

5.1.
In lieu of certification in conformance with the requirements in SSPC‑QP 1 for this project, the Contractor may submit written documentation showing conformance with the requirements in Section 3, "General Qualification Requirements," of SSPC‑QP 1.

Item 5.2.  Use if the area to be painted in a shop is less than or equal to 500 square feet.  Delete SSPC-QP 3 and AISC quality program required certifications from SSP 59-501 if item 5.2 is used.  Renumber if item 5.1 is not used.

5.2.
In lieu of certification in conformance with the requirements in SSPC‑QP 3 for this project, the Contractor may submit written documentation showing conformance with the requirements in Section 3, " General Qualification Requirements," of SSPC‑QP 3, Enclosed Shop Facility.

6.
Proposed methods to control environmental conditions in accordance with the manufacturer's recommendations and these special provisions.

7.
Proposed methods to protect the coating during curing, shipping, handling, and storage.

8.
Proposed rinse water collection plan.

9.
A detailed paint repair plan for the repair of damaged areas.

10.
Procedures for containing blast media and water during application of coatings and coating repair of erected steel.

11.
Examples of proposed daily reports for all testing to be performed, including type of testing, location, lot size, time, weather conditions, test personnel, and results.

4

The Engineer shall have 20 days to review the PQWP submittal after a complete plan has been received.  No painting or paint removal shall be performed until the PQWP for that work is reviewed by the Engineer.  Should the Engineer fail to complete the review within this time allowance and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the PQWP, the delay will be considered a right of way delay in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

5

The Engineer's review of the Contractor's PQWP shall not relieve the Contractor of any responsibility under the contract for the successful completion of the work in conformity with the requirements of the plans and specifications.

6

The Contractor shall provide enclosures to permit cleaning and painting during inclement weather.  Provisions shall be made to control atmospheric conditions inside the enclosures within suitable limits during cleaning and painting operations, drying to solvent insolubility, and throughout the curing period in accordance with the manufacturer's recommendations and these special provisions.  Full compensation for providing and maintaining such enclosures shall be considered as included in the prices paid for the various contract items of work requiring paint and no additional compensation will be allowed therefor.

7

Fresh, potable water with a maximum chloride content of 75 ppm and a maximum sulfate content of 200 ppm shall be used for water rinsing or pressure washing operations.  No continuous recycling of rinse water will be permitted.  If rinse water is collected into a tank and subsequent testing determines the collected water conforms to the specified requirements, reuse may be permitted by the Engineer if no collected water is added to the tank after sample collection for determination of conformance to specified requirements.

8.  Use for steel soldier piles.  Edit if the color in para 8 for inorganic zinc coating is not gray.

Open joints between concrete and painted or galvanized metal surfaces shall be caulked with non-silicone type sealing compound conforming to the requirements in Federal Specification TT‑S‑230, Type II, or other approved material.  The sealing compound shall be applied no sooner than 24 hours after the high pressure cleaning has been applied.  The sealing compound shall be allowed to cure as recommended by the manufacturer prior to the water rinsing and application of the first finish coat.  When no finish coats are applied, the sealing compound shall be gray in color.

9

CLEANING

All designated piling surfaces to be blast cleaned shall be dry blast cleaned in conformance with the requirements of SSPC‑SP 10, "Near White Blast Cleaning," of the "SSPC: The Society for Protective Coatings."  Blast cleaning shall leave all surfaces with a dense, uniform, angular, anchor pattern of not less than 1.6 mils nor more than 3.5 mils as measured in conformance with the requirements in ASTM Designation:  D 4417.

10

Mineral and slag abrasives used for blast cleaning steel surfaces shall conform to the requirements for Class A, Grade 2 to 3 abrasives contained in SSPC‑AB 1, "Mineral and Slag Abrasives," of the "SSPC: The Society for Protective Coatings," and shall not contain hazardous material.

11

Steel abrasives used for blast cleaning steel surfaces shall comply with the requirements in SSPC‑AB 3, "Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."  If steel abrasive is recycled through shop or field abrasive blast cleaning units, the recycled abrasive shall conform to the requirements of SSPC‑AB 2, "Specification for Cleanliness of Recycled Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."

12

A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications and a Material Safety Data Sheet shall be furnished prior to use for each shipment of blast cleaning material to be used on steel.

13

Abrasive blast cleaned surfaces shall be tested by the Contractor for soluble salts using a Class A or B retrieval method as described in Technology Guide 15, "Field Methods for Retrieval and Analysis of Soluble Salts on Steel and Other Nonporous Substrates," of the "SSPC: The Society for Protective Coatings," and cleaned so the maximum level of soluble salts does not exceed the lesser of the coating manufacturer's written recommendations or 10 micrograms per square centimeter.  Areas of abrasive blast cleaned steel shall be tested at the rate of 3 tests for the first 1000 square feet prepared per day, and one test for each additional 1000 square feet or portion thereof, at locations selected by the Engineer.  When less than 1000 square feet of surface area is prepared in a shift, at least 2 tests shall be performed.  If levels of soluble salts exceed the maximum allowed by these special provisions, the entire area represented by the testing will be rejected.  The Contractor shall perform additional cleaning and testing of rejected areas until soluble salt levels conform to these requirements.

PAINTING

14.  Use when NO finish coats are to be applied.  Delete Paras 15 and 16.

Blast cleaned surfaces shall receive a single undercoat, and a final coat where specified or shown on the plans, consisting of an inorganic zinc coating conforming to the requirements in AASHTO Designation:  M 300, Type I or Type II, except that (1) the first 3 sentences of Section 4.7, "Primer Field Performance Requirements," shall not apply for Type II coatings and (2) the entire Section 4.7.1 shall not apply for either type of inorganic zinc coating.

Paras 15 and 16:  Use when finish coats ARE required.  Delete Para 14.

15

Blast cleaned surfaces shall receive a single undercoat of an inorganic zinc coating and a minimum of 2 finish coats of an exterior grade latex paint supplied by the manufacturer of the inorganic zinc coating.
16

The single undercoat shall consist of an inorganic zinc coating conforming to the requirements in AASHTO Designation:  M 300, Type I or Type II, except that (1) the first 3 sentences of Section 5.6, "Primer Field Performance Requirements," shall not apply for Type II coatings and (2) the entire Section 5.6.1 shall not apply for either type of inorganic zinc coating.

17

Type I primers selected for use shall meet the current applicable volatile organic compound limits for the air district in which the project is located.

18

Inorganic zinc rich primer shall be selected from the Department's Pre-Qualified Products List.

19.  Edit if the color is not Gray, No. 36373.

The color of the final application of inorganic zinc coating shall match color no. 36373 of FTD-STD-595.
20

Inorganic zinc coating shall be used within 12 hours of initial mixing.

21

Application of inorganic zinc coating shall conform to the provisions for applying zinc-rich coating in Section 59‑2.13, "Application of Zinc-Rich Primer," of the Standard Specifications.

22

The single undercoat of inorganic zinc coating shall be applied to the required dry film thickness in 2 or more applications within 8 hours of the start of blast cleaning.  Abrasive blast cleaned steel shall not be exposed to relative humidity exceeding 85 percent prior to application of the inorganic zinc coating.

23

The total dry film thickness of all applications of the single undercoat of inorganic zinc coating shall be not less than 4 mils nor more than 8 mils.

24

Areas where mudcracking occurs in the inorganic zinc coating shall be blast cleaned and repainted with inorganic zinc coating to the specified thickness.

25

Steel surfaces coated with Type II inorganic zinc coating shall be protected from conditions that may cause the coating film to dissolve.  The Contractor, at the Contractor's expense, shall repair areas where the coating has dissolved by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

26

Dry spray, or overspray, as defined in the Steel Structures Painting Manual, Volume 1, "Good Painting Practice," of the "SSPC: The Society for Protective Coatings," shall be removed prior to application of subsequent coats or final acceptance.  Removal of dry spray shall be by screening or other methods that minimize polishing of the inorganic zinc surface.  The dry film thickness of the coating after removal of dry spray shall be in conformance with the provisions for applying the single undercoat, as specified herein.

27*.  Edit to suit.

The Contractor shall test the inorganic zinc coating prior to application of     finish    final    coats.  The locations of the tests will be determined by the Engineer.  The sequence of the testing operations shall be determined by the Contractor.  The testing for adhesion and hardness will be performed no sooner than 72 hours after application of the single undercoat of inorganic zinc coating.  Satisfactory access shall be provided to allow the Engineer to determine the location of the tests.

28

The inorganic zinc coating shall pass the following tests:

1.
The inorganic zinc coating shall have a minimum adhesion to steel of 600 psi when measured at no more than 3 locations on each pile using a self-aligning adhesion tester in conformance with the requirements in ASTM Designation:  D 4541.  If 2 or more of the locations tested fail to meet adhesion requirements, the entire area represented by the tests will be rejected.  If one of the locations tested fails to meet adhesion requirements, an additional 3 locations shall be tested.  Should any of the additional locations fail to meet adhesion requirements, the entire area represented by the tests will be rejected.  The Contractor, at the Contractor's expense, shall repair the rejected area by blast cleaning and repainting with inorganic zinc to the specified thickness.  Test locations for areas of inorganic zinc meeting adhesion testing requirements shall be repaired by application of organic zinc primer as specified in Section 91‑1.04, "Materials," of the Standard Specifications to the specified minimum dry film thickness.

2.
Areas of inorganic zinc coating where finish coats are to be applied shall be tested by the Contractor for soluble salts using a Class A or B retrieval method as described in Technology Guide 15, "Field Methods for Retrieval and Analysis of Soluble Salts on Steel and Other Nonporous Substrates," of the "SSPC: The Society for Protective Coatings," and cleaned so the maximum level of soluble salts does not exceed the lesser of the manufacturer's written recommendations or 10 micrograms per square centimeter.  Areas of inorganic zinc coating shall be tested at the rate of 3 tests for the first 1000 square feet to be painted per day and one test for each additional 1000 square feet or portion thereof at locations selected by the Engineer.  When less than 1000 square feet of surface area is painted in a shift, at least 2 tests shall be performed.  If levels of soluble salts exceed the maximum allowed by these special provisions, the entire area represented by the testing will be rejected.  The Contractor shall perform additional cleaning and testing of rejected areas until soluble salt levels conform to these requirements.

Item 3*.  Edit to suit.

3.
Prior to application of    final    finish    coats, the inorganic zinc coating shall exhibit a solid, hard, and polished metal surface when firmly scraped with the knurled edge of a quarter.  Inorganic zinc coating that is powdery, soft, or does not exhibit a polished metal surface, as determined by the Engineer, shall be repaired by the Contractor, at the Contractor's expense, by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

29

Additional Requirements for Water Borne Inorganic Zinc Primers

1.
The surface pH of the inorganic zinc primer shall be tested by wetting the surface with deionized water for a minimum of 15 minutes but no longer than 30 minutes and applying pH paper with a capability of measuring in increments of 0.5 pH units.  At least 2 surface pH readings shall be taken for every 500 square feet or portion thereof.  If less than 500 square feet of steel is coated in a single shift or day, at least 2 surface pH readings shall be taken for primer applied during that period.  Application of finish coats will not be permitted until the surface pH is less than or equal to 7.

2.
Dry to solvent insolubility for water borne inorganic zinc primers shall be determined in conformance with the requirements in ASTM Designation:  D 4752, except that water shall be the solvent.  The resistance rating shall be not less than 4.  Areas of inorganic zinc coating shall be tested for solvent insolubility at the rate of one test per 500 square feet or portion thereof.  Inorganic zinc coating represented by the tested area that does not meet the solvent insolubility requirements will be rejected.  The Contractor, at the Contractor's expense, shall repair rejected areas by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

30

Additional Requirements for Solvent Borne Inorganic Zinc Primers

1.
Dry to solvent insolubility for solvent borne inorganic zinc primers shall be determined in conformance with the requirements in ASTM Designation:  D 4752.  The resistance rating shall be not less than 4.  Areas of inorganic zinc coating shall be tested for solvent insolubility at the rate of one test per 500 square feet or portion thereof.  Inorganic zinc coating represented by the tested area that does not meet the solvent insolubility requirements will be rejected.  The Contractor, at the Contractor's expense, shall repair rejected areas by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

2.
Surface hardness of solvent borne inorganic zinc shall be a minimum 2H when measured in conformance with the requirements in ASTM Designation:  D 3363.  Areas of inorganic zinc coating shall be tested at the rate of one test per 500 square feet or portion thereof.  Inorganic zinc coating that fails to meet the surface hardness requirements shall be repaired by the Contractor, at the Contractor's expense, by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

31

The Contractor, at the Contractor's expense, shall retest all rejected areas of inorganic zinc coating after repairs have been completed.

Para 32 thru 37:  Use when NO finish coats are required.  Delete Para 38 thru 46.

32*.  LIMITS OF FINAL COATS TO BE SHOWN ON THE PLANS.  Edit "installation...driving" based on whether it applies to soldier or driven piles.

After     installation       driving      of the piling, surfaces of steel piling shall receive a final coat of an inorganic zinc coating of the same product used in the single undercoat at the locations and to the limits shown on the plans.

33

The final coat of inorganic zinc coating shall be applied after testing and completion of all operations that may damage or discolor the steel surface, including correction of runs, sags, thin and excessively thick areas in the paint film, skips and holidays, dry spray, or areas of nonuniform appearance.

34

The area to receive the final coat of inorganic zinc coating shall be lightly roughened by abrasive blasting using an abrasive no larger than No. 30 mesh.  Abrasive blasting shall remove no more than 0.6‑mil of inorganic zinc.  The surface to be lightly roughened shall be free from moisture, dust, grease, or deleterious material.  The undercoated areas of pile surfaces not receiving a final coat shall be protected from abrasive blast cleaning operations.

35

The final coat of inorganic zinc coating shall be applied to the required dry film thickness in one uniform application within 24 hours after light roughening.  The dry film thickness of the final coat shall be not less than one mil nor more than 3 mils.

36

The total dry film thickness of all applications of the single undercoat and final coat of inorganic zinc coating shall be not less than 5 mils nor more than 11 mils.

37

Finish coats will not be required.

Para 38 thru 46: Use when finish coats ARE to be applied.  Delete Para 32 thru 37.

38

Exposed areas of inorganic zinc coating at locations to receive finish coats, as shown on the plans, shall be water rinsed in conformance with the requirements in Section 59-1.03, "Application," of the Standard Specifications and these special provisions.  Areas of the coating that are removed by the water rinsing shall be reapplied in conformance with the provisions for applying zinc-rich coating in Section 59‑2.13, "Application of Zinc-Rich Primer," of the Standard Specifications and these special provisions.  Except as approved by the Engineer, a minimum time of 72 hours shall be allowed between applications of inorganic zinc coating and water rinsing.

39*.  LIMITS OF FINISH COATS TO BE SHOWN ON THE PLANS.  Edit "installation...driving" based on whether it applies to soldier or driven piles.

After     installation       driving      of the piling, surfaces of steel piling shall receive a minimum of 2 finish coats of an exterior grade latex paint supplied by the manufacturer of the inorganic zinc coating at the locations and to the limits shown on the plans.

40

The first finish coat shall be applied within 48 hours following water rinsing and passing the soluble salt testing requirements herein.

41

The finish coat paint shall be formulated for application to inorganic zinc coating, shall meet the requirements for SSPC‑Paint 24, "Latex Semi-Gloss Exterior Topcoat," of the "SSPC: The Society for Protective Coatings," and shall conform to the following:

1.
No visible color change in the finish coats shall occur when tested for 800 hours in conformance with the requirements in ASTM Designation:  D 4587, Test Cycle 2.
2.
The vehicle shall be an acrylic or modified acrylic copolymer with a minimum of necessary additives.

42.  Edit color, if necessary.  Contrast Green is No. 34272.  Contrast gray is No. 36628.

The first finish coat shall be applied in 2 applications.  The first application shall consist of a spray applied mist application.  The second application shall be applied after the mist application has dried to a set to touch condition as determined by the procedure described in Section 7 of ASTM Designation:  D 1640.  The first finish coat color shall match color no. 34272 of FTD-STD-595.  The total dry film thickness of both applications of the first finish coat shall be not less than 2 mils.

43

Except as approved by the Engineer, a minimum drying time of 12 hours shall be allowed between finish coats.

44.  Edit color, if necessary.  Dark Green is No. 14090.  Concrete gray is No. 26408.

The second finish coat color shall match color no. 14090 of FTD-STD-595.  The total dry film thickness of the applications of the second finish coat shall be not less than 2 mils.

45

The 2 finish coats shall be applied in 3 or more applications to a total dry film thickness of not less than 4 mils nor more than 8 mils.

46

The total dry film thickness of all applications of inorganic zinc coating and finish coat paint shall be not less than 8 mils nor more than 14 mils.

47

REPAIR

Shop waterborne inorganic zinc coated surfaces of piling that are abraded or damaged at any time after the application of the shop coat shall be repaired prior to installation.  If the repair area exceeds one percent of the total coated surface as determined by the Engineer, the Contractor shall repair the surface by blast cleaning and painting the surface with inorganic zinc coating as previously specified.  If the repair area is less than one percent of the total coated surface, the Contractor will be permitted to repair the area by thoroughly wire brushing the damaged areas and removing all loose and cracked coating, after which the cleaned areas shall be painted with 2 applications of unthinned zinc-rich primer (organic vehicle type) conforming to the provisions in Section 91, "Paint," of the Standard Specifications.  Repair of abraded or damaged surfaces shall be at the Contractor's expense.  Aerosol cans shall not be used.

Para 48 and 49:  Use for steel soldier piles where finish coats are to be applied.

48

The Contractor shall take precautions in order to protect the exposed exterior flange and flange edges of the soldier piles from the lean concrete and other surface contamination in order to minimize the work required to prepare the surface for the finish coats.

49

After pile installation and after the removal of lean concrete from the exposed surfaces, areas where the inorganic zinc coating has been damaged or has deteriorated shall be thoroughly cleaned, foreign substances shall be removed, and surfaces shall be spot painted with the same inorganic zinc coating to the specified thickness.  Damaged areas of inorganic zinc coating shall be blast cleaned and painted as specified in these special provisions.

50*.  Strike "soldier" if the piles are not soldier piles.

PAYMENT

The contract lump sum price paid for clean and paint steel    soldier    piling shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in cleaning and painting piling, complete in place, including water rinsing, testing of inorganic zinc coating, and the protecting, cleaning and repair of surfaces prior to and after pile installation, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

1*.  Edit to suit.

10‑1.__  PREPARING AND PAINTING CONCRETE

The concrete walls, ceilings, and other portions as shown on the plans of the ________________ shall be prepared and painted in conformance with the details shown on the plans, the provisions in Section 59, "Painting," and Section 91, "Paint," of the Standard Specifications, and these special provisions.

2.  Edit if another color is required.  Use color per Federal Standard No. 595B.

The paint to be applied to concrete surfaces shall conform to the provisions in Section 91‑4.05, "Paint; Acrylic Emulsion, Exterior White and Light and Medium Tints," of the Standard Specifications.  The color of the paint shall be white.
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USE WITH 2006 STANDARDS.
Use when joint seal assemblies, PTFE bearings, or restrainer units (bar type) are to be painted.  Use with SSP 51‑770, 51-790, 51-524, 51SPHR, or 75-630.

1*.  Edit to suit.
10‑1.__  CLEAN AND PAINT    JOINT SEAL ASSEMBLIES    PTFE BEARINGS    RESTRAINER UNITS (BAR TYPE)

Joint seal assemblies    PTFE bearings    Restrainer units (bar type)     shall be cleaned and painted with a single coat of inorganic zinc in conformance with the provisions in Sections 59‑2, "Painting Structural Steel," 59‑3, "Painting Galvanized Surfaces," and 91, "Paint," of the Standard Specifications and these special provisions.

2

Prior to performing any painting, the Contractor shall submit to the Engineer, in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications, 3 copies of a separate Painting Quality Work Plan (PQWP) for each item of work for which painting is to be performed.  As a minimum, each PQWP shall include the following:

A.
The name of each Contractor or subcontractor to be used.

B.
One copy each of all current ASTM and "SSPC: The Society for Protective Coatings" specifications or qualification procedures applicable to the painting or paint removal to be performed.  These documents shall become the permanent property of the Department.

C.
A copy of the coating manufacturer's guidelines and recommendations for surface preparation, painting, drying, curing, handling, shipping, and storage of painted structural steel, including testing methods and maximum allowable levels for soluble salts.

D.
Proposed methods and equipment to be used for paint application.

E.
Proposed methods to control environmental conditions in accordance with the manufacturer's recommendations and these special provisions.

F.
Proposed methods to protect the coating during curing, shipping, handling, and storage.

G.
A detailed paint repair plan for the repair of damaged areas.

2H.  Use if the total area to be painted is greater than 500 square feet.

H.
Proof of SSPC‑QP 3 certification.  Certification of AISC Sophisticated Paint Endorsement Quality Program will be considered equivalent to SSPC‑QP 3.
3*.  Strike if SSPC‑QP 3 is required; edit to suit.

Certification in conformance with the requirements in SSPC‑QP 1, SSPC‑QP 2, and SSPC‑QP 3 of the "SSPC: The Society for Protective Coatings" will not be required for cleaning and painting of    joint seal assemblies    PTFE bearings.

4

The Engineer shall have 14 days to review the PQWP submittal after a complete plan has been received.  No painting shall be performed until the PQWP for that work is approved by the Engineer.  Should the Engineer fail to complete the review within this time allowance and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the delay in reviewing the PQWP, the delay will be considered a right of way delay in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

5

Fresh, potable water with a maximum chloride content of 75 ppm and a maximum sulfate content of 200 ppm shall be used for water rinsing or pressure washing operations.  No continuous recycling of rinse water will be permitted.  If rinse water is collected into a tank and subsequent testing determines the collected water conforms to the specified requirements, reuse may be permitted by the Engineer if no collected water is added to the tank after sample collection for determination of conformance to specified requirements.

6

Metal surfaces to be painted shall be dry blast cleaned in conformance with the requirements in SSPC‑SP 10, "Near White Blast Cleaning," of the "SSPC: The Society for Protective Coatings."  Blast cleaning shall leave surfaces with a dense, uniform, angular anchor pattern of not less than 1.5 mils nor more than 3.5 mils as measured in conformance with the requirements in ASTM Designation:  D 4417.

7

Mineral and slag abrasives used for blast cleaning metal surfaces shall conform to the requirements for Class A, Grade 2 to 3 abrasives contained in SSPC‑AB 1, "Mineral and Slag Abrasives," of the "SSPC: The Society for Protective Coatings," and shall not contain hazardous material.

8

Steel abrasives used for blast cleaning metal surfaces shall comply with the requirements of SSPC‑AB 3, "Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."  If steel abrasive is recycled through shop or field abrasive blast cleaning units, the recycled abrasive shall conform to the requirements of SSPC‑AB 2, "Specification for Cleanliness of Recycled Ferrous Metallic Abrasive," of the "SSPC: The Society for Protective Coatings."

9

A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications and a Material Safety Data Sheet shall be furnished prior to use for each shipment of blast cleaning material.

10*.  Edit to suit.

Abrasive blast cleaned surfaces shall be tested by the Contractor for soluble salts using a Class A or B retrieval method as described in Technology Guide 15, "Field Methods for Retrieval and Analysis of Soluble Salts on Steel and Other Nonporous Substrates," of the "SSPC: The Society for Protective Coatings," and cleaned so the maximum level of soluble salts does not exceed the lesser of the coating manufacturer's written recommendations or 10 micrograms per square centimeter.  Each     joint seal assembly   PTFE bearing    restrainer unit    shall be tested for soluble salts.  If levels of soluble salts exceed the maximum allowed by these special provisions, the Contractor shall perform additional cleaning and testing of blast cleaned surfaces until soluble salt levels conform to these requirements.

11

Corners shall be chamfered to remove sharp edges.

12

Thermal cut edges (TCEs) to be painted shall be conditioned before blast cleaning by shallow grinding or other method approved by the Engineer to remove the thin, hardened layer of material resulting from resolidification during cooling.

13

Visually evident base metal surface irregularities and defects shall be removed in accordance with ASTM Designation:  A 6 or AASHTO Designation:  M 160 prior to blast cleaning steel.  When material defects exposed by blast cleaning are removed, the blast profile shall be restored by either blast cleaning or by using mechanical tools in accordance with SSPC‑SP 11, "Power Tool Cleaning to Bare Metal," of the "SSPC: The Society for Protective Coatings."
14
Blast cleaned surfaces shall receive a single undercoat, and a final coat where specified, consisting of an inorganic zinc coating conforming to the requirements in AASHTO Designation:  M 300, Type I or Type II, except that:

1.
The first 3 sentences of Section 5.6, "Primer Field Performance Requirements," shall not apply for Type II coatings, and

2.
The entire Section 5.6.1 shall not apply for either type of inorganic zinc coating.

15

If the Contractor proposes to use a Type I coating, the Contractor shall furnish to the Engineer for review documentation as required in Section 5.6 of AASHTO Designation:  M 300.  The Contractor shall allow the Engineer 14 days to review the proposal.

16

If the Contractor proposes to use a Type II coating, the coating shall be selected from the qualified products list, which may be obtained from the Transportation Laboratory.

17

The color of the inorganic zinc coating shall match Federal Standard 595B, No. 36373.

18

Inorganic zinc coating shall be used within 12 hours of initial mixing.

19.  Use for PTFE bearings.

Stainless steel surfaces of PTFE bearings shall be masked off completely prior to application of inorganic zinc coating.

20

Application of inorganic zinc coating shall conform to the provisions for applying zinc-rich coating in Section 59‑2.13, "Application of Zinc-Rich Primer," of the Standard Specifications.

21

The single coat of inorganic zinc coating shall be applied to the required dry film thickness in 2 or more applications within 8 hours of the start of blast cleaning.  Abrasive blast cleaned steel shall not be exposed to relative humidity exceeding 85 percent prior to application of inorganic zinc.

22

The total dry film thickness of all applications of inorganic zinc, including the surfaces of outside existing members within the grip under bolt heads, nuts, and washers, shall be not less than 4 mils nor more than 8 mils, except that the total dry film thickness on each faying (contact) surface of high strength bolted connections shall be between one mil and the maximum allowable dry film thickness for Class B coatings as determined by certified testing in conformance with Appendix A of the "Specification for Structural Joints Using ASTM A325 or A490 Bolts" of the Research Council on Structural Connections (RCSC Specification).  Unless otherwise stated, all inorganic zinc coatings used on faying surfaces shall meet the slip coefficient requirements for a Class B coating on blast-cleaned steel, as specified in the RCSC Specification.  The Contractor shall provide results of certified testing showing the maximum allowable dry film thickness for the Class B coating from the qualifying tests for the coating chosen, and shall maintain the coating thickness on actual faying surfaces of the structure at or below this maximum allowable coating thickness.

23

Areas where mudcracking occurs in the inorganic zinc coating shall be blast cleaned and repainted with inorganic zinc coating to the specified thickness.

24

Metal surfaces coated with Type II inorganic zinc coating shall be protected from conditions that may cause the coating film to dissolve.  The Contractor, at the Contractor's expense, shall repair areas where the coating has dissolved by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

25

Dry spray, or overspray, as defined in the Steel Structures Painting Manual, Volume 1, "Good Painting Practice," of the "SSPC: The Society for Protective Coatings," shall be removed prior to application of subsequent coats or final acceptance.  Removal of dry spray shall be by screening or other methods that minimize polishing of the inorganic zinc surface.  The dry film thickness of the coating after removal of dry spray shall be in conformance with the provisions for applying the single undercoat, as specified herein.

26

The Contractor shall test the inorganic zinc coating at locations determined by the Engineer.  The Contractor shall determine the sequence of the testing operations.  The testing for adhesion and hardness shall be performed no sooner than 72 hours after application of the inorganic zinc coating.  Satisfactory access shall be provided to allow the Engineer to determine the location of the tests.

27

The inorganic zinc coating shall pass the following tests:

27A*.  Edit to suit.

A.
The inorganic zinc coating shall have a minimum adhesion to steel of 600 psi when measured using a self-aligning adhesion tester in conformance with the requirements in ASTM Designation:  D 4541.  The Engineer shall select 2 locations per     assembly    bearing    restrainer unit    for adhesion testing.  If either of the locations tested fails to meet adhesion requirements, the    assembly    bearing    restrainer unit will be rejected.  The Contractor, at the Contractor's expense, shall repair the rejected item by blast cleaning and repainting with inorganic zinc to the specified thickness.  Test locations for areas of inorganic zinc meeting adhesion testing requirements shall be repaired by application of organic zinc primer as specified in Section 91‑1.04, "Materials," of the Standard Specifications to the specified minimum dry film thickness.

B.
The inorganic zinc coating shall exhibit a solid, hard, and polished metal surface when firmly scraped with the knurled edge of a quarter.  Inorganic zinc coating that is powdery, soft, or does not exhibit a polished metal surface shall be repaired by the Contractor, at the Contractor's expense, by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

27C*.  Edit to suit.

C.
Dry to solvent insolubility for inorganic zinc primers shall be determined in conformance with the requirements in ASTM Designation:  D 4752, except that water shall be the solvent used for testing of water borne inorganic zinc primers.  The resistance rating shall be not less than 4.  Each     assembly    bearing     restrainer unit    shall be tested for dry to solvent insolubility.  Inorganic zinc coating that does not meet the solvent insolubility requirements shall be repaired by the Contractor, at the Contractor's expense, by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

27D*.  Edit to suit.

D.
Surface hardness of inorganic zinc shall be a minimum 2H when measured in conformance with the requirements in ASTM Designation:  D 3363.  Each     assembly    bearing     restrainer unit    shall be tested for surface hardness.  Inorganic zinc coating that fails to meet the surface hardness requirements shall be repaired by the Contractor, at the Contractor's expense, by blast cleaning and repainting with inorganic zinc coating to the specified thickness.

28

The Contractor, at the Contractor's expense, shall retest all rejected areas of inorganic zinc coating after repairs have been completed.

29*.  Edit to suit.  Add additional paragraphs as necessary.

Full compensation for cleaning and painting of ________ shall be considered as included in the contract unit price paid for ________, and no separate payment will be made therefor.
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USE WITH 2006 STANDARDS.

For use on formed or textured surfaces.  Use w/ paints and concrete 'stains' that COAT concrete surfaces.

1*.  Use when there is a contract item.  Delete Para 2 and 16.

10-1.__  PREPARE AND PAINT CONCRETE SURFACES

This work shall consist of preparing and painting concrete surfaces, where shown on the plans, and in conformance with these special provisions.

2*.  Use if added to another SSP and painting is full-comped into other items of work.  Should not be full-comped if it will unbalance unit costs.  Delete Paras 1, 14 and 15.

PREPARE AND PAINT CONCRETE SURFACES

This work shall consist of preparing and painting concrete surfaces, where shown on the plans, and in conformance with these special provisions.

Materials

3*.  Check availability of color before specifying.  Edit to suit project.

The paint shall be a light-stable, alkali-resistant, acrylic latex or acrylic latex copolymer emulsion, commercially manufactured for use as an exterior concrete coating.  The paint shall conform to the provisions in Section 91‑4.05, "Paint: Acrylic Emulsion, Exterior White and Light and Medium Tints," of the Standard Specifications.
4*.  Edit to suit, add description of desired color (e.g., brown, gray).  Delete if referee sample or test panel is used.

The paint shall be formulated and applied so that the color of the coated concrete matches Federal Standard 595B No. _____.

5*.  Delete if test panel is required.

The Contractor shall submit to the Engineer, not less than 7 days before initial application of the concrete coating, a copy of the manufacturer's recommendations and written application instructions.

6*.  Edit to suit project.  Delete when no referee sample is available.

Referee Sample

The applied architectural treatment shall match the texture, color, and pattern of the referee sample located at ____________     available for inspection by bidders at the Office of Transportation Architecture, Bridge Architecture and Aesthetics Branch, Third Floor, 1801 30th Street, Sacramento, California.

Delete Paras 7 thru 9 if test panel is not required.

7*.  If architectural texture is required for concrete surfaces to be painted, delete the test panel requirements from arch. texture spec and add to that spec "Attention is directed to 'Prepare and Paint Concrete' of these special provisions."  If no texture is required, delete "   architectural texture or    ."  Edit panel size to suit project arch. texture requirements.

Test Panel

A test panel at least 4' x 4' in size shall be successfully completed at a location approved by the Engineer before beginning work on       architectural texture or       painting concrete.  The test panel shall be constructed, finished, and painted with the materials, tools, equipment, personnel, and methods to be used in constructing, finishing, and painting the concrete surfaces.  If ordered by the Engineer, additional test panels shall be constructed and finished until the specified finish, texture, and color are obtained, as determined by the Engineer.

8*.  If no texture is required, delete "architectural texture and."

The test panel approved by the Engineer shall be used as the standard for comparison in determining acceptability of       architectural texture and       painting for concrete surfaces.

9

The Contractor shall submit to the Engineer, not less than 7 days before initial application of the concrete coating to the test panel, a copy of the manufacturer's recommendations and written application instructions.

Surface Preparation

10*.  Delete if no new concrete is to be painted.
New concrete surfaces to be painted shall be cured in conformance with the provisions in Section 90‑7.03, "Curing Structures," of the Standard Specifications.

11

Concrete surfaces to be painted shall be prepared in conformance with the requirements of SSPC‑SP 13/NACE No. 6, "Surface Preparation of Concrete," of the "SSPC: The Society of Protective Coatings."  After concrete surface preparation is complete, the Contractor shall clean all concrete surfaces to be painted by water rinsing as defined in Section 59‑1.03, "Application," of the Standard Specifications.

Painting Concrete

12

The coating shall be applied per the manufacturer's recommendations and in conformance with the requirements of SSPC‑PA 7, "Applying Thin Film Coatings to Concrete," of the "SSPC: The Society of Protective Coatings."

13
Any damaged areas shall be repaired in the same manner as the original surface preparation and paint application.
Measurement and Payment

14*

Concrete surfaces to be prepared and painted will be measured by the square foot.  Measurement will be determined along the surface of the actual areas painted.

15*.  Use when there is a contract item for prepare and paint concrete.  Edit to suit project.  Delete Paras 2 and 16.
The contract price paid per square foot for prepare and paint concrete shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in preparing of and applying paint to concrete surfaces, complete in place, including construction of test panels and repairing damaged areas, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

16*.  Use when added to another SSP and painting concrete is full comped into other items of work.  Delete Paras 1, 14 & 15.
Full compensation for preparing and painting concrete shall be considered as included in the contract price paid per ___________ for ___________ and no separate payment will be made therefor.
 XE "59-805_E_B06-05-09" 
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USE WITH 2006 STANDARDS.

Use when ACID based stain is to be applied to concrete surfaces.

Notify District of possible hazardous waste resulting from staining operations.  NOTE: Stained surfaces that are not rinsed or sealed completely will leach contaminants into soil and storm drains and may bleed and discolor other surfaces.

10-1.__  PREPARE AND STAIN CONCRETE

This work shall consist of preparing and staining concrete surfaces where shown on the plans in conformance with the provisions in Section 59-6, "Painting Concrete," of the Standard Specifications and these special provisions.

2

Concrete stain shall be a water-based solution of metallic salts that penetrate and react with concrete to produce insoluble, abrasion-resistant color deposits.  The stain shall contain dilute acid to etch concrete surfaces so that the staining ingredients can penetrate the concrete.

3*.  Edit to suit job.  Multiple color samples may be required (e.g., to replicate a random stone appearance).  Delete if Para 4 is used.

Concrete stain shall be formulated and applied so that the final color of the stained concrete matches color no. _____ of FED-STD-595.

Para 4 thru 6:  If architectural texture is required for stained concrete, delete test panel and referee sample requirements from the architectural treatment spec and add to that spec "Attention is directed to 'Prepare and Stain Concrete' of these special provisions."

4*.  Edit to suit; delete when no referee sample is available.  If no texture is required, delete "architectural texture or."

The completed    architectural texture    stained concrete    surfaces shall closely resemble the texture, color, and pattern of the referee sample located at ____________.

5*.  Edit size to suit project requirements; delete if no test panel is required.  If no texture is required, delete "architectural texture or."

A test panel at least    4' x 4'    shall be completed and approved at a location approved by the Engineer before beginning work on    architectural texture or    staining concrete.  The test panel shall be constructed, finished, and stained with the materials, tools, equipment, personnel, and methods to be used in constructing, finishing, and staining the concrete surfaces.  Additional test panels may be ordered by the Engineer until the specified finish, texture, and color are obtained.

6*.  If no texture is required, delete "architectural texture and."

The test panel approved by the Engineer shall be used as the standard of comparison in determining acceptability of     architectural texture and     staining for concrete surfaces.

7

The Contractor shall submit a copy of the stain manufacturer's recommendations and written application instructions to the Engineer not less than 7 days before applying concrete stain to test panels.

8.  Delete if only staining existing concrete.

New concrete surfaces to be stained shall be cured in conformance with the provisions in Section 90-7.03, "Curing Structures," of the Standard Specifications and these special provisions.

9*.  Edit to suit job.  Limited color selection available; check with development and product websites.

The Contractor shall seal joints between concrete surfaces to be stained and metal surfaces that are galvanized or painted with a polysulfide or polyurethane sealing compound conforming to the requirements in ASTM Designation:  C 920, Type S, Grade NS, Class 25, Use M.  The color of the sealant shall match color no. _____ of FED-STD-595.

10

Immediately before commencing work, the Contractor shall test concrete surfaces to be stained for acceptance of stain in conformance with the manufacturer's recommendations.  Areas that resist accepting stain shall be cleaned as approved by the Engineer.

11

The Contractor shall apply the concrete stain in conformance with the manufacturer's recommendations and these special provisions.  The stain shall be applied uniformly, working to avoid excessive rundown.  The stain shall be worked into the concrete surface in circular motions with a nylon-bristled brush.  Drips, puddles, or other irregularities shall be worked into the concrete.

12

After the last coat of stain has dried, the Contractor shall rinse stained surfaces with water and wet scrub surfaces with a stiff bristled nylon brush until the rinse water runs clear.

13

The Contractor shall protect adjacent surfaces during concrete staining operations.

Para 14 & 15, use when there is an item for stained concrete; delete Para 16.

14

Prepare and stain concrete will be measured by the square foot.

15

The contract price paid per square foot for prepare and stain concrete shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in preparing of and applying stain to concrete surfaces, complete in place, including construction of test panels, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

16*.  Use when there is no item for stained concrete; delete Para 14 and 15.  Insert unit and name of pay item requiring stained concrete and add to that spec (1) this full compensation clause and (2) "Stained concrete shall conform to 'Prepare and Stain Concrete' of these special provisions."

Full compensation for prepare and stain concrete shall be considered as included in the contract price paid per ______ for ______, and no separate payment will be made therefor.
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USE WITH 2006 STANDARDS.

Use for sacrificial graffiti protection for concrete surfaces.

Surfaces with surface treatments sensitive to hot water blasting should be protected with a permanent base coating before applying sacrificial coating.

10-1.__  ANTI-GRAFFITI COATING

This work includes applying anti-graffiti coating to concrete surfaces.

2

Comply with Section 59-6, "Painting Concrete," of the Standard Specifications.

3

Submit manufacturer's application and removal instructions 7 days before starting work.

MATERIALS

4

Anti-graffiti coating must:

1.
Be a nontoxic, sacrificial, nonflammable, water-based coating designed for protecting concrete from graffiti

2.
Be compatible with the concrete surface treatment

3.
Have a clear matte finish when dry

4.
Be removable with a hot pressure washer

CONSTRUCTION

5

Cure new concrete surfaces under Section 90-7.03, "Curing Structures," of the Standard Specifications.

6

Test concrete surfaces for acceptance of coating under the manufacturer's recommendations before coating.  Areas that resist accepting coating must be cleaned and retested.

7

Apply anti-graffiti coating under the manufacturer's recommendations in at least 2 even coats.

MEASUREMENT AND PAYMENT

8

The contract price paid per square foot for anti-graffiti coating includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing and applying anti-graffiti coating to concrete surfaces, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Use when underdrains are shown on the bridge plans.  When other underdrains are shown on the plans, combine with SSP 68‑XXX series.

1*.  Edit to conform to the project.

10‑1.__  UNDERDRAIN

Underdrains at bridge abutments and wing walls ___________________________________ shall conform to the provisions in Section 68‑1, "Underdrains," of the Standard Specifications and these special provisions.

2

Filter fabric shall conform to the provisions in Section 88-1.02, "Filtration," of the Standard Specifications and these special provisions.  Filter fabric shall be Class A.
3

Welded steel covers conforming to the provisions in Section 68‑1.023, "Underdrain Outlets and Risers," of the Standard Specifications shall be installed on underdrains terminating under ground.

4*.  Edit to conform to the project.

Permeable material used at bridge abutments and wing walls and at _________________ shall be placed in horizontal layers and thoroughly consolidated along with and by the same methods specified for structure backfill in Section 19‑3, "Structure Excavation and Backfill," of the Standard Specifications.  Ponding and jetting of permeable material or structure backfill adjacent to permeable material will not be permitted.

5

At the option of the Contractor, Class 1 or Class 2 permeable material shall be used.  Filter fabric shall be placed between Class 1 permeable material and backfill.  No filter fabric will be required with Class 2 permeable material.

6*.  Insert type of structure backfill.

At the option of the Contractor, permeable material may be substituted for structure backfill material when the required width of backfill material adjacent to the neat lines of the permeable material as shown on the plans is approximately one foot or less.  The quantity of permeable material substituted for structure backfill material will be measured and paid for by the cubic yard as structure backfill (_______________).

7*.  Edit size, type, thickness, and any special coating of underdrain pipe to agree with the plans and use the same designation in the Engineer's Estimate.

Underdrains used at bridge abutments and wing walls and at ____________________ will be measured and paid for at the contract price per linear foot for 8" perforated steel pipe underdrain (.064" thick).

8*.  When more than one class of permeable material is required in the project, the class of permeable material shall be noted on the plans and listed in the Engineer's Estimate.

Permeable material used at bridge abutments and wing walls and at ____________________, except when substituted for structure backfill material, will be measured and paid for by the cubic yard for the class of permeable material (bridge) shown in the Engineer's Estimate.

9*

Full compensation for filter fabric when required shall be considered as included in the contract price paid per cubic yard for permeable material (bridge) or structure backfill (___________) and no additional compensation will be allowed therefor.
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USE WITH 2006 STANDARDS.

Use for structure approach drainage systems without approach slabs.

Include SSP 51‑460 when PCC headers and steel plates are required for construction of future joint seal assemblies at seat type abutments.

10‑1.__  STRUCTURE APPROACH DRAINAGE SYSTEM

This work shall consist of constructing structure approach drainage systems in conformance with the details shown on the plans and these special provisions.

2

GEOCOMPOSITE DRAIN

Geocomposite drain shall consist of a manufactured core not less than 0.25 inch thick nor more than 2 inches thick with one or both sides covered with a layer of filter fabric.  The drain shall produce a flow rate of at least 2.0 gallons per minute per foot of width at a hydraulic gradient of 1.0 and a minimum externally applied pressure of 3,500 psf.

3

A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications shall be furnished for the geocomposite drain certifying that the drain produces the required flow rate and complies with these special provisions.  The Certificate of Compliance shall be accompanied by a flow capability graph for the geocomposite drain showing flow rates and the externally applied pressures and hydraulic gradients.  The flow capability graph shall be stamped with the verification of an independent testing laboratory.

4

Filter fabric for the geocomposite drain shall conform to the provisions in 88-1.02 "Filtration" of the Standard Specifications and these special provisions.  Filter fabric shall be Class A.

5

The manufactured core shall be either a preformed grid of embossed plastic, a mat of random shapes of plastic fibers, a drainage net consisting of a uniform pattern of polymeric strands forming 2 sets of continuous flow channels, or a system of plastic pillars and interconnections forming a semirigid mat.

6

The core material and filter fabric shall be capable of maintaining a drainage void for the entire height of geocomposite drain.  The filter fabric shall be integrally bonded to the core material.  Core material manufactured from impermeable plastic sheeting having nonconnecting corrugations shall be placed with the corrugations approximately perpendicular to the drainage collection system.

7

When only one side of the geocomposite drain is covered with filter fabric, the drain shall be installed with the filter fabric side facing the embankment.  The fabric facing the embankment side shall overlap a minimum of 3 inches at all joints and wrap around the exterior edges a minimum of 3 inches beyond the exterior edge.  If additional fabric is needed to provide overlap at joints and wraparound at edges, the added fabric shall overlap the fabric on the geocomposite drain at least 6 inches and be attached thereto.

8

Should the fabric on the geocomposite drain be torn or punctured, the damaged section shall be replaced completely or repaired by placing a piece of fabric that is large enough to cover the damaged area and provide a 6‑inch overlap.

9

PLASTIC PIPE

Plastic pipe shall conform to the provisions for pipe for edge drains and edge drain outlets in Section 68‑3, "Edge Drains," of the Standard Specifications.

10.  Use only when concrete drainage pads are required by the plans.

DRAINAGE PADS

Concrete for use in drainage pads shall be minor concrete, except the concrete shall contain not less than 505 pounds of cementitious material per cubic yard.

11

TREATED PERMEABLE BASE

Treated permeable base to be placed around slotted plastic pipe at the bottom of geocomposite drains shall conform to the provisions in "Treated Permeable Base" for structure approach slabs.  If asphalt treated permeable base is used, the base material shall be placed at a temperature of not less than 180 (F nor more than 230 (F.

12

The filter fabric to be placed over the treated permeable base at the bottom of geocomposite drains shall conform to the provisions in Section 88-1.02 "Filtration" of the Standard Specifications and these special provisions.  Filter fabric shall be Class A.

13.  Delete "drainage pads," when not used.

PAYMENT

Structure approach drainage system will be paid for on the basis of a contract lump sum price.  The contract lump sum price paid for structure approach drainage system shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing structure approach drainage systems, complete in place, including geocomposite drain, plastic pipe, drainage pads, treated permeable base, and filter fabric, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

Use for overside drains involved with slope paving.

1.  Describe location when necessary.  Edit as applicable for the items to be installed in the overside drain installations.

10‑1.__  OVERSIDE DRAINS

Overside drains consisting of corrugated steel pipe, steel tapers, steel conduits, and drainage inlets shall conform to the provisions in Section 69, "Overside Drains," of the Standard Specifications and these special provisions.

2

Drainage inlets, steel grates, and incidental metal parts shall conform to the provisions in Section 75, "Miscellaneous Metal," of the Standard Specifications.

3

Alternative concrete box drainage inlets with steel grates may be used, subject to the following requirements:

A.
Precast concrete boxes shall conform to the provisions in Section 70‑1.02H, "Precast Concrete Structures," of the Standard Specifications.

B.
The concrete compressive strength requirements shall not apply.  When reinforcement is used for construction purposes, the amount shall be determined by the Contractor.

4.  Edit as applicable for the items to be installed in the overside drain installations.

Downdrains, in connection with concrete slope paving at bridges, consisting of corrugated steel pipe, including tapers, conduit, connecting bands, and accessories will be measured by the linear foot for the actual length placed.  The downdrains will be measured from the beginning of the corrugated steel pipe to the end of the downdrain, which may consist of corrugated steel pipe or steel conduit.

5

Downdrains in connection with concrete slope paving at bridges will be paid for at the contract price per linear foot for 8" corrugated steel pipe downdrain (.064" thick).

6

Drainage inlets (slope paving) including grates, complete in place, will be measured and paid for as units in the same manner as provided for tapered inlets in Section 69 of the Standard Specifications.
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Use for future utility opening casing and welded steel casing pipes that carry utilities when the contractor only furnishes and installs the casing.

10‑1.__  WELDED STEEL PIPE CASING (BRIDGE)

Welded steel pipe casings through bridges and under approach slabs shall be of the size shown and shall conform to the provisions in Section 70, "Miscellaneous Facilities," of the Standard Specifications and these special provisions.

2

Unless otherwise shown on the project plans, casings shall be installed at each abutment, and casings shall be extended to the greater of:  (1) 5 feet beyond the approach slab, (2) 5 feet beyond the end of the adjacent wingwall, or (3) 20 feet beyond the abutment.

3

WORKING DRAWINGS

Working drawings for temporary support of casing pipe at the abutments shall be submitted for approval in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings" of the Standard Specifications.

4

MATERIALS

Casing pipe

Casing pipe shall be welded steel pipe conforming to the provisions in Section 70‑1.02B, "Welded Steel Pipe," of the Standard Specifications, except that the pipe shall be treated in accordance with the following requirements, prior to shipping.  Exterior surfaces of welded steel pipe shall be cleaned and coated in conformance with the requirements in ANSI/AWWA C213 or at the option of the Contractor, cleaned, primed, and coated in accordance with specifications of ANSI/AWWA C214.

5

Pipe wrapping tape

Wrapping tapes for pipe in contact with the ground shall be a pressure sensitive polyvinyl chloride or polyethylene tape having thickness of 50 mils, minimum.

6.  Para 6 thru 10, use if details shown on plans, edit accordingly.

Pipe hanger assembly

Pipe hanger assembly shall consist of concrete clevis plate or embedded steel welded linked eye rods, adjustable steel yoke, cast iron pipe roller, steel roller rod, and hex nuts.  All parts shall be galvanized.  The pipe hanger assembly shall be suitable for the type and size of pipe installed and shall be as shown on the plans.

7

All steel cover plates, steel hangers, anchor bolts, pipe clamps, nuts and bolts, and other fittings shall be suitable for the type and size of the welded steel pipe casing and conform to the provisions in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

8

Concrete pipe supports

Concrete pipe supports shall consist of either a precast or cast-in-place concrete pipe cradle, galvanized steel pipe clamp, 2 anchor bolts, and where shown on the plans, a stainless steel pipe protection shield.

9

Concrete pipe supports and pipe stops shall conform to the dimensions shown on the plans and shall be constructed minor concrete conforming to the provisions in Section 90-10, "Minor Concrete," of the Standard Specifications,, commercial quality wire mesh, and reinforcement.  The concrete pipe supports and pipe stops shall be moist cured for not less than 3 days.

10

Epoxy adhesive

Epoxy adhesive shall conform to the provisions in Section 95,"Epoxy" of the Standard Specifications and one of the following:

C. Section 95‑2.01, "Binder (Adhesive), Epoxy Resin Base" for load bearing applications.

D. Section 95‑2.04, "Rapid Set Epoxy Adhesive for Pavement Markers"

E. Section 95‑2.05, "Standard Set Epoxy Adhesive for Pavement Markers"

11

CONSTRUCTION

If a blockout is provided in the bridge abutment wall for casing pipe, the space between the casing pipe and bridge abutment wall shall be filled with mortar conforming to the provisions in Section 51‑1.135,"Mortar" of the Standard Specifications.

12

Openings for utilities through bridge superstructure concrete shall either be formed or shall consist of pipe sleeves.

13

Wrapping and coating pipe

Damaged coating on steel pipe casing in contact with earth shall be wrapped as follows:

A.
Pipe to be wrapped shall be thoroughly cleaned and primed as recommended by the tape manufacturer.

B.
Tapes shall be tightly applied with 1/2 uniform lap, free from wrinkles and voids to provide not less than a 100—mil thickness.

C.
Field joints and fittings for wrapped pipe shall be covered by double wrapping 50—mil thick tape.  Wrapping at joints shall extend a minimum of 6 inches over adjacent pipe coverings.  Width of tape for wrapping fittings shall not exceed 2 inches.  Adequate tension shall be applied so tape will conform closely to contours of joint.

14

Where a welded steel pipe casing passes through the abutment wall, the welded steel pipe casing shall be additionally wrapped with 2 layers of 15—pound asphalt-felt building paper, securely taped or wired in place.

15

MEASUREMENT AND PAYMENT

Measurement and payment for welded steel pipe casing (bridge) for each size listed in the Engineers Estimate shall conform to the provisions in Sections 70‑1.04,"Measurement" and 70‑1.05,"Payment" of the Standard Specifications.

16*.  Edit as required.

Full compensation for furnishing and installing steel hangers, steel brackets, steel cover plates, mortar and building paper, casing, concrete supports, and other fittings shall be considered as included in the contract prices paid per linear foot for the sizes of welded steel pipe casing (bridge) involved, and no additional compensation will be allowed therefor.
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USE WITH 2006 STANDARDS.

Use when concrete slope paving, 3 inches or more in thickness, is shown on the plans.

To cover special construction features, add SSP 72‑210.

To cover overside drains, use SSP 69‑500.

1.  Edit if other areas are to be paved.

10‑1.__  SLOPE PAVING

Slopes under the ends of bridges, where shown on the plans, shall be paved in conformance with the provisions in Section 72‑6, "Slope Paving," of the Standard Specifications and these special provisions.

2.  Use whenever color is required.

The slope paving shall be colored in conformance with the provisions in Section 72‑6.03, "Materials," of the Standard Specifications.

3*.  Use only when a color other than Color No. 30450 is required.

The color of the slope paving shall conform to Color No. _____ of Federal Standard No. 595B.

4*.  Select appropriate item from road items.  If no other similar work is included in project, pay as slope paving.

Concrete for curbs will be paid for at the contract price per cubic yard for _____________________________________.
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Use for slope paving concrete block with a tile bond coat.  Use only where tile setting requirements are necessary.

10-1.__  SLOPE PAVING

Slopes under the bridge ends, where shown on the plans, shall be paved in conformance with the provisions in Section 72‑6, "Slope Paving," of the Standard Specifications and these special provisions.

2

Air blown mortar shall not be used.

3

Masonry block for slope paving shall be concrete pavers conforming to the requirements in ASTM Designation:  C 90, Type II.  The surface exposed to view shall have split face texture.

4

The nominal size of concrete pavers shall be 8 inches x 2 inches x 16 inches.  Head and bed mortar joints shall be 1/2 inch thick.

5

Cement shall conform to the provisions in Section 90‑2.01, "Cementitious Materials," of the Standard Specifications.

6

Hydrated lime shall conform to the requirements in ASTM Designation:  C 207, Type S.

7

Mortar sand shall be commercially produced for masonry work and free of organic impurities and lumps of clay and shale.

8

Mortar for laying concrete pavers shall consist, by volume, of one part cementitious material, 0 to 1/2 part of hydrated lime, and 2‑1/4 to 3 parts of mortar sand.  Sufficient water shall be added to make a workable mortar.  Each batch of mortar shall be accurately measured and thoroughly mixed.  Mortar shall be freshly mixed as required.  Mortar shall not be retempered more than one hour after mixing.  The amount of lime shall be reduced as necessary to prevent leaching and efflorescence on finished surfaces.

9

A proprietary, premixed packaged blend of cement, lime, and sand, without color, that requires only water to prepare for use as brick mortar or grout may be furnished for mortar.  Packages of premix shall bear the manufacturer's name, brand, weight, and color identification.  The manufacturer's recommended mixing proportions and procedures shall be furnished to the Engineer.

10

Surfaces of concrete against which concrete pavers are to be placed shall be roughened and cleaned, exposing the stone aggregate, and shall be flushed with water and allowed to dry to a surface dry condition immediately prior to laying the paver units.

11

Concrete pavers shall be installed on a bond coat over a mortar bedding.

12

Concrete surfaces to receive a mortar setting bed shall be prepared in conformance with the provisions for horizontal construction joints in Section 51‑1.13, "Bonding," of the Standard Specifications.

13

The setting bed of mortar shall have a thickness of not less than one inch and shall be finished parallel to the finished brick surface.  The setting bed of mortar shall be cured for at least 24 hours before placing the bond coat.  The surfaces of the cured setting bed shall be roughened and cleaned free from laitance, coatings, oil, sand, dust, and loose particles.

14

The bond coat shall be either dry set mortar or latex-portland cement mortar.  Organic adhesive shall not be used for the bond coat.  The bond coat shall be mixed according to the manufacturer's recommendations.  The consistency of the mixture shall be such that ridges formed with the recommended notched trowel shall not flow or slump.  Reworking will be allowed provided no water or materials are added.  The cured setting bed shall be dampened before placing the bond coat but the setting bed shall not be soaked.

15

The bond coat shall be floated onto the cured setting bed surface with sufficient pressure to cover the surface evenly with no bare spots.  The surface area to be covered with the bond coat shall be no greater than the area that can be covered with concrete pavers while the bond coat is still plastic.  Bond coat mortar shall be combed with a notched trowel within 10 minutes before installing concrete pavers.  Concrete pavers shall not be installed on a skinned over mortar bond coat.

16

The concrete pavers shall be back buttered immediately before installing the units.  The concrete pavers shall be firmly pressed into the freshly notched bond coat.  Concrete pavers shall be tapped to a true surface and to obtain 100 percent coverage by bond coat on the back of each unit.

17

Joints shall be straight and of uniform and equal width.

18

Spacers, strings, ropes, pegs, glue, paper, and face mounting material shall be removed before grouting the concrete pavers.  Grouting shall not begin until at least 48 hours after installing concrete pavers.

19

Grout shall be suitable for grouting quarry tile and shall conform to the requirements in ANSI Standard: A 108.5 and shall consist, by volume, of one part cement, up to 1/5 part lime, 2 parts of sand, and an amount of water to provide a grout with a consistency that can be forcibly compressed into joints.  As an alternative, a proprietary portland cement grout suitable for grouting quarry tile may be used.

20

A maximum amount of grout shall be forced into the joints between and surrounding concrete paver units.  The grout shall be tooled to a slightly concave cross section to a depth not more than 1/8 inch below the finished surface.

21

The finished grout shall have a uniform color and shall be smooth without voids, pinholes, or low spots.

22

The concrete pavers shall be kept continuously damp for at least 72 hours after grouting.  Curing materials shall not stain the concrete pavers, grouted joints, or surrounding concrete surfaces.

23

Surfaces of completed masonry, concrete, and other materials exposed to view shall be protected from spillage, splatters, and other deposits of cementitious materials from masonry construction.  Such deposits shall be removed without damage to the materials or exposed surfaces.  Stains, efflorescence, laitance, splashes, or spots on the faces of masonry exposed to view shall be removed.  Cleaning agents shall conform to the concrete paver manufacturers recommendations.  Cleaning agents shall be applied to a sample area acceptable to the Engineer, and their performance and the cleaning methods approved by the Engineer before proceeding with cleaning beyond the sample area.

24

Slope paving (masonry block) will be measured by the square foot.  The area to be paid for will be calculated from the lengths and widths placed.

25

The contract price paid per square foot for slope paving (masonry block) shall include full compensation for furnishing all labor, materials (including concrete pavers and reinforcement), tools, equipment, and incidentals, and for doing all the work involved in slope paving, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for slope paving split faced concrete pavers without a bond coat.

10-1.__  SLOPE PAVING

Slopes under the bridge ends where shown on the plans shall be paved in conformance with the provisions in Section 72‑6, "Slope Paving," of the Standard Specifications and these special provisions.

2

Masonry block for slope paving shall be concrete pavers conforming to ASTM Designation:  C 90, Type II.  The surface exposed to view shall have split face texture.

3

The nominal size of concrete pavers shall be 8 inches x 2 inches x 16 inches.  Head and bed mortar joints shall be 1/2 inch thick.

4

Cement shall conform to the provisions in Section 90‑2.01, "Cementitious Materials," of the Standard Specifications.

5

Hydrated lime shall conform to ASTM Designation:  C 207, Type S.

6

Mortar sand shall be commercially produced for masonry work and free of organic impurities and lumps of clay and shale.

7

Mortar for laying concrete pavers shall consist, by volume, of one part cementitious material, 0 to 1/2 part of hydrated lime, and 2‑1/4 to 3 parts of mortar sand.  Sufficient water shall be added to make a workable mortar.  Each batch of mortar shall be accurately measured and thoroughly mixed.  Mortar shall be freshly mixed as required.  Mortar shall not be retempered more than one hour after mixing.  The amount of lime shall be reduced as necessary to prevent leaching and efflorescence on finished surfaces.

8

A proprietary, premixed packaged blend of cement, lime, and sand, without color, that requires only water to prepare for use as brick mortar or grout may be furnished for mortar.  Packages of premix shall bear the manufacturer's name, brand, weight, and color identification.  The manufacturer's recommended mixing proportions and procedures shall be furnished to the Engineer.

9

The top surface of the air-blown mortar or concrete base shall be lightly and evenly scored horizontally and vertically with a metal scratcher having grooves not more than one inch apart.

10

The air-blown mortar or concrete base shall be cured by the water method for at least 2 days.

11

Concrete pavers shall be laid and embedded in approximately one inch thick mortar.  Embedment shall be shoved tight so that mortar is flushed into the joints to a depth of approximately 1/2 inch.

12

Joints shall be straight and of uniform and equal width.

13

Surfaces of completed masonry, concrete, and other materials exposed to view shall be protected from spillage, splatters, and other deposits of cementitious materials from masonry construction.  Such deposits shall be removed without damage to the materials or exposed surfaces.  Stains, efflorescence, laitance, splashes, or spots on the faces of masonry exposed to view shall be removed.  Cleaning agents shall conform to the concrete paver manufacturers recommendations.  Cleaning agents shall be applied to a sample area acceptable to the Engineer, and their performance and the cleaning methods approved by the Engineer before proceeding with cleaning beyond the sample area.

14

Slope paving (masonry block) will be measured by the square foot.  The area to be paid for will be calculated from the lengths and widths placed.

15

The contract price paid per square foot for slope paving (masonry block) shall include full compensation for furnishing all labor, materials (including concrete pavers and reinforcement), tools, equipment, and incidentals, and for doing all the work involved in slope paving, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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USE WITH 2006 STANDARDS.

USE FOR SLOPE PAVING-EXPOSED AGGREGATE.

10-1.__  SLOPE PAVING

Slopes under the bridge ends where shown on the plans shall be paved in conformance with the provisions in Section 72‑6, "Slope Paving," of the Standard Specifications and these special provisions.

2*.  Edit to suit.

Areas of slope paving shown on the plans to have an exposed aggregate finish shall be constructed and finished in conformance with the following requirements.

A.
Slope paving shall match the slope paving on the existing _______________ located at _____________ of this project.

B.
Coarse aggregate shall conform to the provisions for one inch x No. 4 primary size coarse aggregate in Section 90‑3.02, "Coarse Aggregate Grading," of the Standard Specifications.

C.
Shotcrete shall not be used for the construction of exposed aggregate concrete.

D.
Coarse aggregates shall be exposed to a depth of approximately 3/16 inch to 3/8 inch.  Exposed aggregate surfaces shall be uniform in appearance.

E.
At the option of the Contractor, a concrete set retarder may be applied to the surface of the concrete after placing, consolidating, and finishing of the concrete has been completed.  The concrete set retarder shall be commercial quality, manufactured specifically for use on the top surface of concrete and shall be applied in accordance with the manufacturer's recommendations.  The retarder shall effectively retard the setting time of the cement and fine aggregate matrix deep enough and long enough to permit exposing the aggregates.

F.
Care shall be taken in placing and consolidating the concrete such that the coarse aggregate remains uniformly distributed throughout the concrete.

G.
When the mass of the concrete has set sufficiently to permit removing the matrix of cement and fine aggregate, the coarse aggregate shall be exposed with a water spray, coarse brooming, abrasive blasting, or a combination of these procedures.  Removal methods shall not dislodge or loosen the coarse aggregate from embedment in the cement mortar.

H.
Immediately after the cement mortar has hardened sufficiently to resist further removal, all cement film and other loose material shall be cleaned from the exposed aggregate and all other surfaces with stiff brooms and water.

I.
Except when operations for exposing the aggregate are underway, concrete shall be cured by the water method or with curing compound (F) in conformance with the provisions in Section 90‑7.01B, "Curing Compound Method," of the Standard Specifications.  Areas of concrete where curing compounds are removed during the cure period shall be kept continuously wet until the end of the cure period or until the curing compound is replaced.
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Add to SSP 72‑200 when required.

1.  Use when there are no timber spacers or the size of panels between spacers is too large to be constructed without intermediate construction joints.

The location of construction joints shall be subject to the approval of the Engineer.  Placement of slope paving shall be scheduled so that the work, including placement, finishing, and application of curing, is completed in any section bounded by permissible construction joints on the same day that the work is started in that section.

Paras 2, 3 and 4.  Edit or delete to suit the project.

2

Areas of slope paving shown on the plans to have a grooved finish shall be scored by dragging a finishing tool over the struck‑off surface or by any other means which will result in a surface conforming to the details shown on the plans.

3

Prior to placing the permanent slope paving, the Contractor shall construct a test panel at least 4' x 6' at the site for approval by the Engineer.  The test panel shall be constructed of the same materials as are proposed for the permanent work and shall be finished and cured as specified for the permanent work.  Additional test panels shall be constructed as necessary until a panel is produced which conforms to the requirements herein, before constructing other slope paving.

4*.  Insert panel number and location of sample panels.

The color and texture of the finished slope paving shall conform to the sample panel identified as "Sample Panel No. _____."  Sample panels may be inspected at the offices of the District Director, _______________________________________________________________  ______________________________________________________________________________ _____________________________________, California, and at the Offices of Structures Design, Specifications Section, 3rd Floor, 1801 30th Street, Sacramento, California.
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Use only for items listed in Section 75‑1.03 of the Standard Specifications or other similar items.  Do not use miscellaneous metal item if (1) plans require ANY welding to existing steel bridges or (2) high‑strength bolted connections are shown on the plans.  Use SSP 55‑500 for these situations.  For all bridge deck drainage systems, use SSP 75‑505 and item code 750505 BRIDGE DECK DRAINAGE SYSTEM.

10‑1.__  MISCELLANEOUS METAL (BRIDGE)

Miscellaneous metal (bridge) shall conform to the provisions for miscellaneous bridge metal in Section 75, "Miscellaneous Metal," of the Standard Specifications and these special provisions.

2.  Use when miscellaneous metal items are listed in SSP S8‑W04.

Attention is directed to "Welding" of these special provisions.

3*.  List items and components only when not listed in Section 75‑1.03 of the Standard Specifications.  Include anchor bolts for future components paid for under other items.

Miscellaneous metal (bridge) shall consist of the miscellaneous bridge metal items listed in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications and the following:

A.
________________________

B.
________________________

C.
________________________
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Add when new steel is to be galvanized and when paint removal, welding at connections to existing steel, or holes in cross frames IS NOT required.

Use with SSP 50-550 and SSP 59‑520.

1.  Add to the miscellaneous metal list in SSP 75‑500 and delete here.  Edit to agree with plans and to be consistent with Para 4 of 50-550.

Miscellaneous metal (bridge) shall consist of ducts, brackets, straps, posts, fasteners, and grout caps for prestressing steel girders.

2

Ducts for prestressing shall be galvanized Schedule 40 steel pipe conforming to the requirements in ASTM Designation:  A 53/A 53M or galvanized rigid steel conduit conforming to UL Publication 6 for Rigid Metallic Conduit.

3

Galvanizing for rigid steel conduit or steel pipe will be tested in conformance with the requirements in ASTM Designation:  A 239.  Adjacent sections of steel conduit or pipe shall be connected with galvanized standard pipe couplings.

4

Loose dirt and dust shall be washed from existing contact surfaces of high strength bolted connections without disturbing the existing paint.

5.  Add supplemental funds to estimate for cleaning and painting, containment system, furnishing protective work clothing and access to hygiene facilities for State personnel, surface preparation debris handling, including testing, hauling, treatment, disposal fees and local taxes, and work area monitoring.

Cleaning and painting of existing contact surfaces of high strength bolted connections that contain rust, loose paint, or other foreign substances, except loose dirt and dust, will be considered as extra work as specified in Section 4‑1.03D, "Extra Work," of the Standard Specifications.  Cost to repair damage to existing painted surfaces caused by the Contractor's operations shall be borne by the Contractor.

6

Ducts for prestressing shall be terminated in an adapter at least one inch away from each end anchorage bracket to provide for girder shortening during stressing.  Joints in the ducts and at adapters shall not leak during grouting operations.  Tape, clamps, or other devices used outside the ducts or adapters to prevent leaks shall be removed after grouting and shall become the property of the Contractor.

7

Full compensation for washing existing contact surfaces shall be considered as included in the contract price paid per pound for miscellaneous metal (bridge) and no additional compensation will be allowed therefor.
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USE FOR NON-SKID SURFACING ON STEEL PLATES.

USE WITH SSP 75-500

NONSKID SURFACE

Where shown on the plans, steel plates shall receive a nonskid surface consisting of epoxy mixed with grit.  Epoxy shall conform to the provisions in Section 95, "Epoxy," of the Standard Specifications.

2

Epoxy shall consist of epoxy conforming to the provisions in either Section 95‑2.01, "Binder (Adhesive), Epoxy Resin Base," Section 95‑2.03, "Epoxy Resin Adhesive for Bonding New Concrete to Old Concrete," or Section 95‑2.09, "Epoxy Sealant for Inductive Loops," of the Standard Specifications.

3

Grit shall consist of commercial quality aluminum oxide, silicon carbide, or almandite garnet grit particles, screen size No. 12 to No. 30 or No. 14 to No. 35, applied uniformly at the rate of at least 0.3‑pounds per square foot of surface area.

4

The finish color of the nonskid surface shall be light gray.

5

Prior to applying epoxy and grit to galvanized surfaces, the surface to be coated shall be prepared in conformance with the provisions in Section 59‑3.02, "Surface Preparation," of the Standard Specifications.

6

The Contractor shall submit to the Engineer for approval a method of application stating the spread rate of epoxy and grit and the number of coats.  The Contractor shall demonstrate the method of application to the Engineer, prior to placing any nonskid material, by preparing a one square foot sample placed on 1/4‑inch minimum thickness hardboard.  The nonskid surface shall have a total thickness of between 1/8‑inch and 3/16‑inch.

7

At the option of the Contractor, a commercial quality nonskid surface, comprised of a 2‑component ultraviolet resistant epoxy and grit of quality equal to the above requirements, may be submitted to the Engineer for approval.

8

Full compensation for furnishing and placing nonskid surface shall be considered as included in the contract price paid per pound for miscellaneous metal (bridge), and no separate payment will be made therefor.
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Use for all bridge deck drainage systems.

10‑1.__   BRIDGE DECK DRAINAGE SYSTEM

Bridge deck drainage systems shall conform to the provisions for miscellaneous bridge metal in Section 75, "Miscellaneous Metal," of the Standard Specifications and these special provisions.

2.  Replace "Type 304" with "Type 316" when within 2 miles of ocean or tidal waters, or in Climate Area III.  Refer to Section 6.17 of the RTL Guide for area limits.

Self‑tapping screws used for sleeve connections shall be hex‑head stainless steel, installed in holes drilled to fit the self‑tapping screws, conforming to the requirements of ASTM Designation:  A 276, Type 304.
3

At the Contractor's option, fiberglass pipes and fittings with the same diameter and minimum bend radius as those shown on the plans may be substituted for welded steel pipe in deck drain systems.

4

Fiberglass pipe and fittings shall conform to the requirements in ASTM Designation:  D 2996, and shall have a minimum short‑term rupture strength of 30,000 psi.  The adhesive type recommended by the manufacturer shall be used for joining pipe and fittings.  Fiberglass pipe not enclosed in a box girder cell or encased in concrete shall be manufactured from ultraviolet-resistant resin pigmented with concrete‑gray color, or be coated with a concrete‑gray resin‑rich exterior coating.  Paint shall not be used.  Fiberglass pipe treated with ultraviolet protection shall withstand a minimum of 2,500 hours of accelerated weathering when tested in conformance with the requirements in ASTM Designation:  G 154.  Lamps shall be UV‑B (313 nm wavelength).  The resting cycle shall be 4 hours of ultraviolet exposure at 140( F, and then 4 hours of condensate exposure at 120( F.  After testing, the surface of the pipe shall exhibit no fiber exposure, crazing, or checking, and only a slight chalking or color change.

5

Support spacing for fiberglass pipe shall be the same as shown on the plans for welded steel pipe.  Pipe supports shall have a width of not less than 1.5 inches.

6

A Certificate of Compliance for fiberglass pipe and fittings shall be furnished to the Engineer in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications.  The Certificate of Compliance shall include all laboratory test results conforming to the provisions specified herein.

Paras 7 and 8, use when drainage piping will be in a box girder cell or encased in concrete.

7

For drainage piping NPS 8 or smaller, the Contractor shall have the option of substituting polyvinyl chloride (PVC) plastic pipe and fittings with the same diameter and minimum bend radius as shown on the plans for welded steel pipe, which is:

A.
Enclosed in a box girder cell and exposed for a length not greater than 20 feet within the cell, or

B.
encased in concrete.

8

The PVC plastic pipe and fittings shall be Schedule 40 conforming to the requirements of ASTM Designations:  D 1785.  The maximum support spacing for PVC plastic pipe shall be 6 feet.

Paras 9 and 10.  Delete reference to PVC when not an allowed alternative.

9*

Couplings used to connect   PVC plastic pipe or   fiberglass pipe to steel shall be threaded or flanged.  The sleeve connections shown on the plans shall not be used for   either PVC plastic pipe or   fiberglass pipe.

10*

If   PVC plastic pipe or   fiberglass pipe is substituted for welded steel pipe, the quantity of drainage piping will be computed on the basis of the dimensions and details shown on the plans, and no change in the quantities to be paid for will be made because of the use of   PVC plastic pipe or   fiberglass pipe.

11

Bridge deck drainage systems will be measured and paid for by the pound in the same manner specified for miscellaneous metal (bridge) in Section 75‑1.06, "Measurement," and Section 75‑1.07, "Payment," of the Standard Specifications.
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Note:  Include weight of discharge or inlet pipes in pumping plant metal work when unsuitable for separate pay item.  Compare with limits on plans.  Add specifications for special hardware, special paint, and other items not covered in Section 75‑1.04 of the Standard Specifications.

10‑1.__  PUMPING PLANT METAL WORK

Pumping plant metal work shall conform to the provisions in Section 75, "Miscellaneous Metal," of the Standard Specifications and these special provisions.

2.  Use when a padlock hasp is NOT detailed on the plans.

The Contractor shall provide one heavy duty galvanized steel safety padlock hasp assembly with vertical staple of 1/8‑inch‑diameter rod, minimum; and a slotted leaf at least 6 inches in length, securely attached to door and frame.
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Use for tie rods at abutments for retrofit 2 jobs.  Use with SSP 51-555.

1*.  Edit to agree with plans.

10-1.__  MISCELLANEOUS METAL (TIE ROD)

Tie rod assemblies consisting of grouted high strength rods, bearing plates, couplers, anchorage devices, removing pavement and base, earthwork, and incidentals shall conform to the details shown on the plans and the provisions in Sections 15, "Existing Highway Facilities," and 19, "Earthwork," of the Standard Specifications and these special provisions.

2

Tie rod assemblies shall conform to the materials and sampling provisions for prestressing steel in Section 50, "Prestressing Concrete," of the Standard Specifications and the following:

A.
The high strength rods shall conform to the requirements of ASTM Designation:  A 722/A 722M, including all supplementary requirements.

B.
The high strength rods shall be sheathed full-length with corrugated plastic and pregrouted.  The corrugated plastic shall be either polyvinyl chloride (PVC) or high density polyethylene (HDPE).

C.
All exposed steel parts, other than high strength rods, shall be galvanized.  Galvanizing shall conform to the provisions in Section 75‑1.05 "Galvanizing," of the Standard Specifications.

D.
After installation, the exposed portion of threads on the high strength rods shall be cleaned by wire brushing and painted with 2 applications of unthinned commercial quality zinc-rich primer (organic vehicle type).  Spray cans shall not be used.

E.
Anchorage devices and couplers, conforming to the requirements specified herein, shall be of a type selected by the Contractor and shall include locking devices to prevent turning or loosening.

F.
The anchorage device and coupler shall develop not less than 90 percent of the specified ultimate tensile strength of the steel rod.

G.
The Contractor shall be responsible for determining the required lengths of the rod assemblies.

H.
The rod assemblies shall be shipped as a complete unit including anchorage device and coupler.

3

Bearing plates shall conform to the requirements of ASTM Designation:  A 36/A 36M.

4

Elastomeric pads shown with tie rod assemblies shall conform to the provisions in Section 51‑1.12H, "Elastomeric Bearing Pads," of the Standard Specifications, except that the pads may consist of elastomer only regardless of thickness.  Laminated reinforcement will not be required.

5

Elastomeric pads shall be bonded to bearing plates with adhesive conforming to the requirements in Federal Specification:  MMM‑A‑121.

6

The tube at the end anchorage shall be filled with corrosion inhibiting grease having the physical properties listed in Table 3.2.1 of the Post Tensioning Manual, Fifth Edition, by the Post Tensioning Institute and as modified below.  At least 40 days before use, a sample from the lot to be used and test results shall be provided for the corrosion inhibiting grease.

	Test
	Requirements
	ASTM Designation:

	Water Soluble Ions:
 Nitrates
	
10 ppm maximum
	
D 3867

	Corrosion Test:
 5% Salt Fog 
 @ 100°F
 5 mils coating 
 on 3 inch x 6 inch Q panel Type S,
 1000 hrs minimum


	Grade 7 or better
	B 117, D 610

	Compatibility with sheathing:
 Hardness change and volume change of polymer after exposure to grease

 40 days at 150°F


	

15% maximum
10% maximum
	

D 4289, except use 
D 792 for density


7

The corrosion inhibiting grease shall provide corrosion protection to the tie rod anchorage, shall be chemically stable and nonreactive with the tie rod, and shall be organic with appropriate polar, moisture displacing, and corrosion inhibiting additives.

8.  Use for short time limit contracts.  Delete testing time in Para 6.

A Certificate of Compliance conforming to the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications shall be furnished to the Engineer certifying that the corrosion inhibiting grease complies with the requirements herein if sample and test results are not provided for the lot used.

9

The space at the abutment around the sheathed tie rod shall be packed with commercial quality burlap as shown on the plans.

Para 10 and 11, coordinate with District and edit if AC pavement involved or if SSP 51-555 is not used.

10

Lean concrete backfill shall conform to the provisions for reinforced concrete slabs in "Structure Approach Slabs (Type R)" in these special provisions or at the Contractor's option, slurry cement backfill in Section 19‑3.062, "Slurry Cement Backfill," of the Standard Specifications, except that the aggregate shall be commercial quality concrete sand.

11

Structural concrete backfill used for pavement outside the limits of approach slabs shall conform to the requirements for reinforced concrete slabs in "Structure Approach Slabs (Type R)" of these special provisions.

12

Tie rod assemblies will be measured by the linear foot along the tie rod and will be paid for as miscellaneous metal (tie rod).

13*.  Edit as necessary.

The contract price paid per linear foot for miscellaneous metal (tie rod) shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in installing grouted tie rod assemblies including      pavement removal,     structural concrete backfill outside limits of approach slab,     earthwork, bearing plates, couplers, and anchorage devices, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Add SSP 15‑020 for existing bridges.

Add clauses for materials or work not covered by Section 75‑1.035 of the Standard Specifications.

10‑1.__  MISCELLANEOUS METAL (RESTRAINER‑CABLE TYPE)

Miscellaneous metal (restrainer‑cable type) shall conform to the provisions for bridge joint restrainer units in Section 75‑1.035, "Bridge Joint Restrainer Units," of the Standard Specifications and these special provisions.

2

New concrete adjacent to restrainers shall be placed prior to installing restrainers.

Paras 3 and 4.  Use for steel bridges when paint removal or welding at connections to existing steel IS NOT required.

3

Loose dirt and dust shall be washed from existing contact surfaces of high strength bolted connections without disturbing the existing paint.  Full compensation for washing loose dirt and dust from existing contact surfaces of high strength bolted connections shall be considered as included in the contract price paid for the item of work requiring the washing and no separate payment will be made therefor.

4.  Include funds in the Engineer's Estimate under Supplemental Work for cleaning and painting, containment system, furnishing protective work clothing, and access to hygiene facilities for State personnel, surface preparation debris handling, including testing, hauling, treatment, disposal fees and local taxes, and work area monitoring.

Cleaning and painting of existing contact surfaces of high strength bolted connections that contain rust, loose paint or other foreign substances, except loose dirt and dust, will be paid for as extra work as provided in Section 4‑1.03D of the Standard Specifications.  Damage to existing paint caused by the Contractor's operations shall be repaired by the Contractor at the Contractor's expense.

5

Miscellaneous metal (restrainer‑cable type) will be measured and paid for by the pound in the same manner specified for miscellaneous metal (restrainer) in Sections 75‑1.06, "Measurement," and 75‑1.07, "Payment," of the Standard Specifications.
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10‑1.__  MISCELLANEOUS METAL (RESTRAINER-PIPE TYPE)

Miscellaneous metal (restrainer-pipe type) shall consist of bridge joint pipe restrainers with double extra strong steel pipe and associated hardware as shown on the plans and in conformance with the provisions in Section 75‑1.035, "Bridge Joint Restrainer Units," of the Standard Specifications and these special provisions.

2

The Contractor shall submit working drawings with the method of grouting the pipe restrainers in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.

3

Double extra strong steel pipe shall conform to the requirements of ASTM Designation:  A 53/A 53M, Grade B.

4

Pipe restrainers shall be bonded to the existing concrete by completely filling the entire void between the pipe restrainer and the cored hole with grout within the limits shown on the plans.  Grout shall conform to the provisions in Section 50‑1.09, "Bonding and Grouting," of the Standard Specifications.  Filler material and seals shall be provided along the sides of the pipe to be grouted, to prevent grout from entering the bridge hinge joints.  The filler material and seals shall not restrict joint movement.

5

Miscellaneous metal (restrainer-pipe type) will be measured and paid for by the pound in the same manner specified for miscellaneous metal (restrainer) in Sections 75‑1.06, "Measurement," and 75‑1.07, "Payment," of the Standard Specifications.

6

Full compensation for bonding pipe restrainers to existing concrete shall be considered as included in the contract price paid per pound for miscellaneous metal (restrainer-pipe type) and no additional compensation will be allowed therefor.
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Use for restrainer bars at hinges.

Use with SSP 59-790; edit title of that spec to Clean and Paint Restrainer Units (Bar Type).

10‑1.__MISCELLANEOUS METAL (RESTRAINER-BAR TYPE)

Miscellaneous metal (restrainer-bar type) units, consisting of high strength bars, bearing plates, couplers, anchorage devices, and incidentals, shall conform to the details shown on the plans, the provisions in Section 75‑1.035, "Bridge Joint Restrainer Units," of the Standard Specifications, and these special provisions.

2

Bar assemblies shall conform to the materials and sampling provisions for prestressing steel in Section 50, "Prestressing Concrete," of the Standard Specifications and the following:

A.
The high strength bars shall conform to the requirements of ASTM Designation:  A 722/A 722M, including all supplementary requirements.

B.
All new metal surfaces of bar type restrainer units shall be cleaned and painted in conformance with the provisions in "Clean and Paint Restrainer Units (Bar Type)" of these special provisions.

C.
Anchorage devices and couplers, conforming to the requirements specified herein, shall be of a type selected by the Contractor and shall include locking devices to prevent turning or loosening.

D.
The anchorage device and coupler shall develop the specified minimum ultimate tensile strength of the steel bar.

E.
The Contractor shall be responsible for determining the required lengths of the bar assemblies.

F.
The bar assemblies shall be shipped as a complete unit including anchorage device and coupler.

3

Bearing plates shall conform to the requirements of ASTM Designation:  A 36/A 36M.

4

New concrete adjacent to restrainers shall be placed prior to installing restrainers.

5.  Delete if not on plans.

Elastomeric pads shall be bonded to bearing plates with adhesive conforming to the requirements in Federal Specification:  MMM‑A‑121.

6

Miscellaneous metal (restrainer-bar type) will be measured and paid for by the pound in the same manner specified for miscellaneous metal (restrainer) in Sections 75‑1.06, "Measurement," and 75‑1.07, "Payment," of the Standard Specifications.

7

Full compensation for cleaning and painting of bar type restrainer units shall be considered as included in the contract price paid per pound for miscellaneous metal (restrainer-bar type) and no additional compensation will be allowed therefor.
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10‑1.__  CHAIN LINK RAILING

Chain link railing shall conform to the provisions in Section 83‑l, "Railings," of the Standard Specifications and these special provisions.

Paras 2 and 3, use for corrosive exposures (all coastal and all industrial areas such as Los Angeles - Santa Ana area) or when a vandal proof coated wire fabric is required.  When a color other than medium green is to be specified, first determine availability.

2

The chain link fabric shall be 9‑gage (0.148‑inch diameter), Type IV, Class B, bonded vinyl coated fabric, conforming to the requirements in AASHTO Designation:  M 181.

3

The strength of the bond between the coating material and steel of the bonded vinyl coated chain link fabric shall be equal to or greater than the cohesive strength of the polyvinyl chloride (PVC) coating material.
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Use for all steel railing except chain link railing and other railing types covered by individual special provisions.

1*.  Use name shown on the plans and in estimate, except type or size omitted.  Name on plans shall agree with estimate.

10‑1.__  METAL BRIDGE RAILING

Metal railing, steel bridge railing, steel bridge picket railing, metal tube bridge railing, handrailing, pipe handrailing, and tubular handrailing shall conform to the provisions in Section 83‑1, "Railings," of the Standard Specifications.

Paras 2 thru 4.  Use with Type 80SW concrete barrier railing.

2

Resin capsule anchors shall conform to Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.  Mortar for the mortar pad shown on the plans shall conform to Section 51‑1.135, "Mortar," of the Standard Specifications.

3

Drilling and bonding threaded rods shall conform to the details shown in the plans, the provisions in Section 83‑2.02D(1), "General," of the Standard Specifications, and these special provisions.  Threaded rods shall conform to Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

4

Full compensation for furnishing and installing resin capsule anchors, for furnishing threaded rods, base plates, and associated hardware, for constructing the mortar pad, and for drilling holes and bonding threaded rods, shall be considered as included in the contract price paid per linear foot for tubular handrailing, and no separate payment will be allowed therefor.
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Use with Standard Plan B11‑47.

When additional cement and air‑entrainment are required, list concrete in post footings, post pockets, and gutters in SSP 51‑320.

10-1.__  CABLE RAILING

Cable railing shall conform to the provisions in Section 83‑1, "Railings," of the Standard Specifications.
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10‑1.__  CONCRETE BARRIER

Concrete barriers shall conform to the provisions in Section 83‑2, "Barriers," of the Standard Specifications and these special provisions.

2.  Use when constructing barriers on existing structures.

If reinforcement is encountered during drilling before the specified depth is attained, the Engineer shall be notified.  Unless the Engineer approves coring through the reinforcement, the hole will be rejected and the Contractor shall drill a new hole adjacent to the rejected hole to the depth shown on the plans.

3.  Use in marine environments within 1,000 feet of ocean or tidal water; see Bridge Design Specifications Section 8.22.  Use with Ref Spec 52PURP.

Bar reinforcing steel for use in concrete barriers shall conform to the provisions in "Epoxy‑Coated Prefabricated Reinforcement," of these special provisions.

4. Use with Type 80SW concrete barrier.

Tubular lower railing shown on the plans for concrete barrier (Type 80SW) shall conform to the provisions for tubular handrailing in "Metal Bridge Railing" of these special provisions.

5.  Use with Type 80 or Type 80SW concrete barrier.  Add SSP 83‑400 for the handrail and tubular lower rail of Type 80SW concrete barrier.

Forms for Type 80 concrete barrier railing shall remain in place for a minimum of 36 hours after the concrete has been placed.

Paras 6 thru 8:  Use in Climate Area III; see Attachment B of Section 8.2 in Memos to Designers for area limits.

6

Concrete for use in concrete barriers shall contain not less than 675 pounds of cementitious material per cubic yard and shall be air‑entrained concrete in conformance with the provisions in "Materials" of these special provisions.

7

Bar reinforcing steel for use in concrete barriers shall conform to the provisions in Section 52‑1.02B, "Epoxy‑coated Reinforcement," of the Standard Specifications.

8

Concrete barriers on bridges or walls shall be cured in conformance with the provisions in Section 90‑7.01A, "Water Method," of the Standard Specifications.

9.  Use when Para 3 or Paras 6 thru 8 are used.

Full compensation for epoxy‑coated bar reinforcement shall be considered as included in the contract price paid per linear foot for concrete barrier of the type or types listed in the Engineer's Estimate and no separate payment will be made therefor.

10.  Edit for appropriate barrier types.  Provide similar clauses for other barrier types as appropriate.  Delete if no transfer pay clauses are needed.

Concrete barrier (Type __) will be measured and paid for as concrete barrier (Type 25).
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Use for California ST‑10 Bridge Rail.  When in Climate Area III or in a marine environment, add applicable clauses from 83‑460 for use with the concrete parapet.

10‑1.__  CALIFORNIA ST‑10 BRIDGE RAIL

California ST‑10 bridge rail shall consist of metal railing mounted on a reinforced concrete parapet as shown on the plans and as specified in these special provisions.

2

Metal railing shall conform to the provisions in Section 83‑1.02D, "Steel Bridge Railing," of the Standard Specifications.  Stud bolts shall conform to the provisions for stud connectors in Section 55‑2, "Materials," of the Standard Specifications.

3

Reinforced concrete shall conform to the provisions in Section 51, "Concrete Structures," and Section 52, "Reinforcement," of the Standard Specifications.

4

Ferrous metal parts shall be galvanized.  Galvanizing shall conform to the provisions in Section 75‑1.05, "Galvanizing," of the Standard Specifications.

5

When the rail requires painting, INSERT 59-530 HERE.

6.  Use when the rail requires painting.

There shall be no chemical treatment of galvanized surfaces prior to cleaning and painting.  Nuts, bolts, and washers shall be galvanized after fabrication and shall not be painted.

7

The Contractor shall submit working drawings for the California ST‑10 bridge railing in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.

8

The working drawings shall include the following:

A.
Details for venting and pick-up holes in rails and sleeves.

B.
Railing layout.

C.
Complete details for the construction of the work including methods of construction, sequence of shop and field assembly, and installation procedures.

9

Working drawings shall be 11" x 17" minimum in size and shall be printed on 20‑lb (minimum) bond paper.  Each drawing shall include the name of the structure as shown on the plans, the District-County-Route-Post Mile, bridge number, and contract number.  The working drawings shall be clearly legible, and text shall be a 12‑point minimum font size.

10.  Increase the number of sets to 9 when the project is designed by consultants.

The Contractor shall submit 7 copies of each set of drawings to the Engineer for review and approval.  The Contractor shall allow 25 days after complete drawings are submitted for the review.  Upon approval, the Engineer will stamp or mark the drawings approved and return 2 sets of these drawings to the Contractor for use during construction.

11

In the event the Engineer fails to complete the review within the time allowed, and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the Engineer's delay in completing the review, the Contractor will be compensated for any resulting loss in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

12

California ST‑10 bridge railing will be measured by the linear foot from end to end along the face of the railing, including reinforced concrete end blocks and intermediate posts.
13

The contract price paid per linear foot for California ST‑10 bridge rail shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the railing, complete in place, including the reinforced concrete parapet, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for California ST‑30 Bridge Rail.  When in Climate Area III or in a marine environment, add applicable clauses from 83‑460 for use with the concrete parapet.

10‑1.__  CALIFORNIA ST‑30 BRIDGE RAIL

California ST‑30 bridge rail shall consist of metal railing mounted on a reinforced concrete parapet as shown on the plans and as specified in these special provisions.

2

Metal railing shall conform to the provisions in Section 83‑1.02D, "Steel Bridge Railing," of the Standard Specifications.  Stud bolts shall conform to the provisions for stud connectors in Section 55‑2, "Materials," of the Standard Specifications.

3

Reinforced concrete shall conform to the provisions in Section 51, "Concrete Structures," and Section 52, "Reinforcement," of the Standard Specifications.

4

Ferrous metal parts shall be galvanized.  Galvanizing shall conform to the provisions in Section 75‑1.05, "Galvanizing," of the Standard Specifications.

5

When the rail requires painting, INSERT 59‑530 HERE.

6.  Use when the rail requires painting.

There shall be no chemical treatment of galvanized surfaces prior to cleaning and painting.  Nuts, bolts, and washers shall be galvanized after fabrication and shall not be painted.

7

The Contractor shall submit working drawings for the California ST‑30 bridge railing in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.

8

The working drawings shall include the following:

A.
Details for venting and pick-up holes in rails and sleeves

B.
Railing layout

C.
Complete details for the construction of the work including methods of construction, sequence of shop and field assembly, and installation procedures.

9

Working drawings shall be 11" x 17" minimum in size and shall be printed on 20‑lb (minimum) bond paper.  Each drawing shall include the name of the structure as shown on the plans, the District-County-Route-Post Mile, bridge number, and contract number.  The working drawings shall be clearly legible, and text shall be a 12‑point minimum font size.

10.  Increase the number of sets to 9 when the project is designed by consultants.

The Contractor shall submit 7 copies of each set of drawings to the Engineer for review and approval.  The Contractor shall allow 25 days after complete drawings are submitted for the review.  Upon approval, the Engineer will stamp or mark the drawings approved and return 2 sets of these drawings to the Contractor for use during construction.

11

In the event the Engineer fails to complete the review within the time allowed, and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the Engineer's delay in completing the review, the Contractor will be compensated for any resulting loss in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

12

California ST‑30 bridge railing will be measured by the linear foot from end to end along the face of the railing, including reinforced concrete end blocks and intermediate posts.
13

The contract price paid per linear foot for California ST‑30 bridge rail shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the railing, complete in place, including the reinforced concrete parapet, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Use for California ST‑40 Bridge Rail.  When in Climate Area III or in a marine environment, add applicable clauses from 83‑460 for use with the concrete parapet.

10‑1.__  CALIFORNIA ST‑40 BRIDGE RAIL

California ST‑40 bridge rail shall consist of metal railing mounted on a reinforced concrete parapet as shown on the plans and as specified in these special provisions.

2

Metal railing shall conform to the provisions in Section 83‑1.02D, "Steel Bridge Railing," of the Standard Specifications.  Stud bolts shall conform to the provisions for stud connectors in Section 55‑2, "Materials," of the Standard Specifications.

3

Reinforced concrete shall conform to the provisions in Section 51, "Concrete Structures," and Section 52, "Reinforcement," of the Standard Specifications.

4

Ferrous metal parts shall be galvanized.  Galvanizing shall conform to the provisions in Section 75‑1.05, "Galvanizing," of the Standard Specifications. 

5

When the rail requires painting, INSERT 59‑530 HERE.

6.  Use when the rail requires painting.

There shall be no chemical treatment of galvanized surfaces prior to cleaning and painting.  Nuts, bolts, and washers shall be galvanized after fabrication and shall not be painted.

7

The Contractor shall submit working drawings for the California ST‑40 bridge railing in conformance with the provisions in Section 5‑1.02, "Plans and Working Drawings," of the Standard Specifications.

8

The working drawings shall include the following:

A.
Details for venting and pick-up holes in rails and sleeves

B.
Railing layout

C.
Complete details for the construction of the work including methods of construction, sequence of shop and field assembly, and installation procedures.

9

Working drawings shall be 11" x 17" minimum in size and shall be printed on 20‑lb (minimum) bond paper.  Each drawing shall include the name of the structure as shown on the plans, the District‑County‑Route‑Post Mile, bridge number, and contract number.  The working drawings shall be clearly legible, and text shall be a 12‑point minimum font size.

10.  Increase the number of sets to 9 when the project is designed by consultants.

The Contractor shall submit 7 copies of each set of drawings to the Engineer for review and approval.  The Contractor shall allow 25 days after complete drawings are submitted for the review.  Upon approval, the Engineer will stamp or mark the drawings approved and return 2 sets of these drawings to the Contractor for use during construction.

11

In the event the Engineer fails to complete the review within the time allowed, and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the Engineer's delay in completing the review, the Contractor will be compensated for any resulting loss in the same manner as provided for in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

12

California ST‑40 bridge railing will be measured by the linear foot from end to end along the face of the railing, including reinforced concrete end blocks and intermediate posts.
13

The contract price paid per linear foot for California ST‑40 bridge rail shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in constructing the railing, complete in place, including the reinforced concrete parapet, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.
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Include SSPs 49-200 and 49-310, and edit appropriately when cast-in-drilled-hole concrete piling is greater than or equal to 24 inches in diameter AND greater than 5 feet in length.

Edit para 1 for other types of standards.

10-3.__  CAST-IN-DRILLED-HOLE CONCRETE PILE FOUNDATIONS

GENERAL

Summary

This work includes constructing cast-in-drilled-hole concrete pile foundations for traffic signal and lighting standards.

2.  Add "and "Piling" of these special provisions" when piling is greater than or equal to 24 inches in diameter AND greater than 5 feet in length.

Comply with Section 86-2.03, "Foundations," of the Standard Specifications.

MATERIALS

3

Concrete must contain not less than 590 pounds of cementitious material per cubic yard.

CONSTRUCTION

4

For standards located in sidewalk areas, the pile foundation must be:

1.
Placed to final sidewalk grade before the sidewalk is placed

2.
Square for the top 4 inches

5*.  Use when sleeve nuts are required.  Edit for type of standard. 

Use sleeve nuts on Type 1-A     1-B     standards.  The bottom of the base plate must be flush with finished grade.

PAYMENT

6

Payment for cast-in-drilled-hole concrete pile foundations shall conform to the provisions in Section 86-8, "Payment," of the Standard Specifications.
 XE "86-080_E_B06-05-09" 
Page 1 of 1
USE WITH 2006 STANDARDS.

Use for all Section 86 work requiring standards, steel pedestals, or posts.

Include SSP S8‑W04, S8‑W05, S8‑W09, and applicable portions of SSP 55‑500 for bolted connections and welding.

When nonstandard support structures are shown on the plans, check that the designer has identified the location of the longitudinal seam on the dead load compression side of tubular members.

10‑3.__  STANDARDS, STEEL PEDESTALS, AND POSTS

Standards, steel pedestals, and posts for traffic signal and lighting standards shall conform to the provisions in Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications, "Steel Structures" of these special provisions, and the following requirements.

2

Steel bolts not designated on the plans as high‑strength (HS) or stainless steel shall be for general applications and shall conform to the requirements in ASTM Designation:  A 307.

3

Anchor bolts shall conform to the requirements in ASTM Designation:  F 1554, Grade 36.  High-strength (HS) anchor bolts shall conform to the requirements in ASTM Designation:  F 1554, Grade 105.

4.  Use when there are signal mast arms on the project and tip tenon substitution is allowed.

Where the plans refer to the side tenon detail at the end of the signal mast arm, the applicable tip tenon detail may be substituted.

5.  Use when there are mast arm mounted signs.

The sign mounting hardware shall be installed at the locations shown on the plans.

6.  Use when mast arm mounted signs are State furnished. 
The sign panels will be State furnished in conformance with the provisions in "Materials" of these special provisions.

7.  Use when non-illuminated street name signs are to be used. 

Non-illuminated street name signs shall be installed on signal mast arms using a minimum 3/4" x 0.020" round edge stainless steel strap and saddle bracket.  The strap shall be wrapped at least twice around the mast arm, tightened, and secured with a 3/4" stainless strap seal.  The sign panel shall be leveled and hardware securely tightened.

8

Handhole reinforcement rings for standards, steel pedestals, and posts shall be continuous around the handholes.

9.  Use when Type 1 signal standards are in the project.

Type 1 standards shall be assembled and set with the handhole on the downstream side of the pole in relation to traffic or as shown on the plans.
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