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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.

Paras 4 & 5, use only for precast members that are not in contact with soil, submerged in water, nor in a corrosive environment.  Do not use for precast deck units that will act as the riding surface. (i.e. will not have an overlay on top)  Edit type of precast member(s), if other than girders are to be used.

4

Unless otherwise specified, supplementary cementitious material will not be required in portland cement concrete used for precast concrete girders.

5

The Contractor will be permitted to use Type III portland cement for concrete used in the manufacture of precast concrete girders.

6

Shotcrete shall not be used as an alternative construction method for reinforced concrete members unless otherwise specified.

7.  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 6 mm by abrasive blasting, water blasting, or mechanical equipment.

Paras 8 & 9, use when neoprene strip detail is shown on the plans for shear key and abutment backwall joint protection.  Insert location.

8*

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.

9

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.

10*.  Use for bridges with CIP box girders or precast members with interior voids having structure depth of less than 1400 mm.

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 1.5 m beyond access openings adjacent to hinges are removed:

_______________________________________________________________________

_______________________________________________________________________

11.  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.

12.  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.

13.  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.

14 thru 36,  use when new bridge decks are to be constructed.
14

DECK CRACK TREATMENT

The Contractor shall use all means necessary to minimize the development of shrinkage cracks.

15

The Contractor shall remove all equipment and materials from the deck and clean the surface as necessary for the Engineer to measure the surface crack intensity.  Surface crack intensity will be determined by the Engineer after completion of concrete cure, before prestressing, and before the release of falsework.  In any 50 square meter portion of deck within the limits of the new concrete deck, should the intensity of cracking be such that there are more than 5 m of cracks whose width at any location exceeds 0.5 mm, the deck shall be treated with a high molecular weight methacrylate (HMWM) resin system.  The area of deck to be treated shall have a width that extends for the entire width of new deck inside the concrete barriers and a length that extends at least 1.5 m beyond the furthest single continuous crack outside the 50 square meter portion, measured from where that crack exceeds 0.5 mm in width, as determined by the Engineer.

16

Deck crack treatment shall include furnishing, testing, and applying the HMWM resin system, with sand and absorbent material.  If grinding is required, deck crack treatment shall take place before grinding.

17

Submittals

Submit a HMWM resin system placement plan.  When HMWM resin is to be applied within 100 feet of a residence, business, or  public space including sidewalks under a structure, also submit a public safety plan.  Submit plans under Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications.  The review time is 15 days.

18

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

19

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 31 meters 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.

20

If the measures proposed in the safety plan are inadequate to provide for public safety associated with the use of HMWM resin, 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.

21

Quality Control and Assurance

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.

22

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.
23

The test area must:

1.
Be approximately 50 square meters

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

24

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

25

Materials

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 *

	0.025 Pa s, maximum, (Brookfield RVT with UL adaptor, 

50 RPM at 25°C)
	ASTM D 2196

	Specific Gravity *
	0.90 minimum, at 25°C
	ASTM D 1475

	Flash Point *
	82°C, minimum
	ASTM D 3278

	Vapor Pressure *

	1.0 mm Hg, maximum, at at 25°C
	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.


26

Sand for abrasive sand finish must:

1.
Be commercial quality dry blast sand

2.
Have at least 95 percent pass the 2.36-mm sieve and at least 95 percent retained on the 850-µm sieve when tested under California Test 205

27

Absorbent material must be diatomaceous earth, abrasive blast dust, or substitute recommended by the HMWM resin supplier and approved by the Engineer.

28

Construction

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

29

HMWM resin system may be applied manually.  Limit the quantity of resin mixed for manual application to 20 liters at a time.

30

Prepare the area to be treated by abrasive blasting.  Curing compound, surface contaminants, and foreign material must be removed from the bridge deck surface.  Sweep the deck surface clean after abrasive blasting and blow loose material from cracks using high-pressure air.

31

The deck surface must be dry when abrasive blast cleaning is performed.  When abrasive blast cleaning within 3 meters of public traffic, remove dust and residue from abrasive blast cleaning using a vacuum attachment operating concurrently with blasting equipment .  If the deck surface becomes contaminated before placing HMWM, abrasive blast clean the contaminated area and sweep the deck clean.
32

The deck must be dry before applying HMWM resin.  The concrete surface must be at least 10°C and at most 38°C.  Relative humidity must be expected to be at most 85 percent during the work shift.

33

Thoroughly mix all components of the HMWM resin system.  Apply HMWM resin to the deck surface within 5 minutes of mixing at approximately 2.2 square meters per liter.  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.

34
Spread the HMWM resin system 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.

35

Apply the abrasive sand finish of at least 1 kilogram per square meter 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.

36

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

37*.  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 25 MPa or 28 MPa.  Use only for projects without CIDH piling or when air entrainment is not required and when the quantity is not more than 1100 m3.

CONCRETE

Concrete shown on the plans that has a 28‑day compressive strength of greater than 25 MPa shall contain not less than 400 kg of cementitious material per cubic meter.  The concrete shall be considered to be designated by cementitious material content rather than by 28‑day compressive strength.

38*.  Use for Union Pacific Railroad Company (UPRR) structures only.  Add name of structures.  If f'c exceeds 31 MPa, check with Transportation Laboratory and Division of Structure Design.  Edit out subsection title if Para 37 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.

39*.  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 37 or 38 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.

40.  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 400 kilograms of cementitious material per cubic meter.

41*.  Fill in the components of the concrete work and the appropriate aggregate grading where the 25 mm, 12.5 mm, or 9.5 mm 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 ________ maximum combined aggregate grading and shall conform to the requirements in Section 90‑3, "Aggregate Gradings," of the Standard Specifications.

