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10-1.45b MINOR CONCRETE (CONCRETE BALLAST)

Minor concrete (concrete ballast) shall conform to the provisions in Section 51, "Concrete Structure," of the Standard Specifications and these special provisions

Minor concrete (concrete ballast) shall be placed within the Hinge K closure portion of the box girder after engagement of Hinge K bearings and prior to release of Hinge K temporary tie-down system.

A bond-breaker shall be provided between the soffit slab of the box girder and the concrete ballast.  The ballast shall be sectionalized into areas not larger than 1.0 meter square with plastic joint strips to facilitate possible future removal of the concrete ballast.

Prior to placement of the concrete ballast, the Contractor shall provide the dry unit weight of the approved concrete mix design to the Engineer that will be placed inside the box girder.  Engineer will provide the Contractor the volume and layout of ballast concrete to be placed.

The Contractor shall submit a concrete ballast placement plan prior to performing work for approval by the Engineer.

10-1.45c  XE "51HINT_R02-28-01" 
Page 1 of 3
Use where hinge tiedowns are required to be installed.

Use with SSP 50-500.

Insert in the special provisions as 51-352. 

TEMPORARY HINGE TIEDOWNS (HINGE K)

Temporary hinge tiedowns, complete with anchorages, shall be installed and tensioned to maintain a profile grade elevation, as directed by the Engineer, after completion of longitudinal post-tensioning in Frame 2 of YBITS 1.

2*.  Use when part or all of the tiedowns are to be removed on a subsequent contract.

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.  

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 protected from damage.  

5.  Change protection if system to be in place more than about 3 years or is in an extremely harsh environment.

6.  Use when minimum clearances or obstructions are shown on the plans.  Edit to suit.

7

The hinge tiedowns shall not impair the structural integrity of the bridge or its foundation.  The design of hinge tiedown system shall include foundation material necessary to support the hinge tiedown anchorages. Additional concrete, reinforcement and other materials necessary to accommodate the hinge tiedowns shall be provided by the Contractor as necessary.  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 performed by YBITS 1 Contractor, as directed by the Engineer.  Any additional work necessary to strengthen the bridge structure to accommodate the tie-down system will be performed by the YBITS 1 Contractor.

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 or as approved and directed by the Engineer.

Contractor shall provide a tiedown system capable of handling a tension force for the entire hinge of 6000 kips.  Jacking loads during tiedown operation shall not exceed “Do Not Exceed Loads”, to be provided by the Engineer.

10

11

12.  Para 12 & 13, use when tiedowns are to be removed on this contract.

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, or as directed by the Engineer, 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 will be performed by YBITS 1 Contractor.  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 one meter 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.

10‑1.48b  INSTALL SPHERICAL BUSHING RING BEARING (HINGE K)

This work shall consist of inspection, shipping and installation of spherical bushing ring bearings on Hinge K in conformance with details shown on the plans and the requirements of these special provisions.

Each spherical bushing ring bearing is a sliding and rotating type of bearing consisting of segmented anchor ring, anchor studs, spherical housing, anchor bolts, assembly bolts, and spherical bushing ring.  Bearings shall be anchored in the concrete diaphragm with studs by either direct embedment or with high strength non-shrink grout as shown on the plans.

WORKING DRAWINGS

The Contractor shall submit working drawings in conformance with the provisions in Section "Working Drawings," of these special provisions.

Working drawings shall include the method, materials, equipment, and procedures of installation that the Contractor proposes to use including the placement of high strength non-shrink grout.

Working drawing submittals shall include the following:

A. Installation plans including methods, materials, equipment, sequence, lifting mechanisms and locations, details of temporary anchorage during setting, and details of temporary support and other procedures that the Contractor proposes to use for installation of the spherical bushing ring bearings.

B. High strength non-shrink grout mix design and method of placement and curing, if the Contractor elects to use non-shrink grout to secure segmented anchor rings as shown on the plans.

C. Storage plans for interim storage, and on-site storage details including temporary support for the spherical bushing ring bearings.

Each working drawing and calculation sheet shall be signed by an engineer who is registered as a Civil Engineer in the State of California.

No installation of the spherical bushing ring bearing shall begin until the Engineer has reviewed and approved the working drawing.

MATERIALS

Steel components including plates and anchor bolts shall conform to the details shown on the plans and the provisions in "Steel Structures," of these special provisions.

Welding to any part of bearing segment shall not be permitted, unless approved by the Engineer.

The bearing grout shall conform to the provisions in "High Strength Nonshrink Grout," of these special provisions.

In the Special Provisions, Section 10-1.56, "HIGH STRENGTH NONSHRINK GROUT," subsection “WORKING DRAWINGS,” Item E is revised as follows:

“E.
High strength nonshrink grout mix design (mix design not required for proprietary pre-packaged high strength nonshrink grouts).”

In the Special Provisions, Section 10-1.56, "HIGH STRENGTH NONSHRINK GROUT," subsection “MATERIALS,” the first paragraph is revised as follows:

“Grout shall be high strength, nonshrink grout and shall be a nonmetallic and non-gas-forming flowable or fluid grout containing natural aggregate, portland cement and additives and requiring only the addition of water.  Grout shall be pre-measured and prepackaged by the manufacturer, and shall be suitable for baseplate and foundation grouting.  Aggregate shall show no segregation or settlement at fluid consistency at specified times or temperatures.  One hour after mixing, the grout shall pass through a flow cone with continuous flow.  Grout shall conform to the requirements of ASTM Designation:  C1107, Grade C / C1107M-07a, and the following additional requirements:

	Property
	Requirement
	Test

	
	
	

	Shrinkage
	0.0%
	ASTM C827

	Expansion
	0.0%min., 4.0% max.
	ASTM C827

	Fluid Consistency (fluid grout)
	20-30 seconds at 5oC to 38oC
	ASTM C939

	Flowable Consistency (flowable grout)
	125-145% flow after 5 drops of the table in 3 seconds
	ASTM C1437

	1 day compressive strength
	24 MPa
	ASTM C109

	3 day compressive strength
	35 MPa
	ASTM C109

	56 day compressive strength
	60 MPa
	ASTM C109


.”

In the Special Provisions, Section 10-1.56, "HIGH STRENGTH NONSHRINK GROUT," subsection “MATERIALS,” the third paragraph is revised as follows:

“Grout shall be formulated for minimum initial set time of 4 hours and minimum final set time of 6 hours at 21°C.  Prior to use, the materials shall be stored in a cool, dry environment.  Grout shall be free from chlorides and other corrosion-causing chemicals.”
INSTALLATION

Prior to transporting the spherical bushing ring bearings to the bridge site, the Contractor shall inspect each spherical bushing ring bearing at the storage location as specified in these special provisions.  The Contractor shall furnish to the Engineer a spherical bushing ring bearing inspection report as specified in the working drawing and supplement.

Spherical bushing ring bearings shall be secured to shipping skids in a manner that assures protection during transportation, on-loading, and off-loading.  Each skid shall be wrapped in moisture proof and dust proof covers.

Spherical bushing ring bearings damaged during loading, shipping, and installation shall be replaced by the Contractor at the Contractor's expense as specified in Section 6‑1.02, "State-Furnished Materials," of the Standard Specification.  No extension of time or compensation will be made for manufacturing, furnishing, testing, and installing replaced spherical bushing ring bearing.

Damage to the corrosion protection system shall be repaired to the satisfaction of the Engineer prior to installation.

A qualified representative of the manufacturer shall be present during installation of all spherical bushing ring bearings.  Spherical bushing ring bearings shall be installed in accordance with the approved working drawings and supplement and the recommendations of the manufacturer's installation technician.  The spherical bushing ring bearing manufacturer's installation technician shall certify to the Engineer that the approved installation procedures were followed.  All certifications to the Engineer shall be in writing and shall be signed and dated by the manufacturer's installation technician.

The Contractor shall protect the pipe beam stainless steel surface during the installation of the spherical bushing ring bearings.  No damage to the stainless steel surface shall be permitted.

The following requirements shall apply if the Contractor elects to use non-shrink grout to secure segmented anchor rings as shown on the plans:

Spherical bushing ring bearing segmented anchor rings shall be temporarily supported during grout operations.  Temporary supports shall prevent the rotation or displacement of the bearing during grout operation.  Temporary supports shall not inhibit the functioning of the spherical bushing ring bearing after grout has set.  Temporary supports shall not restrict the movement at bridge joints due to temperature changes and shortening from prestressing forces.  Materials for temporary supports within the limits for placing concrete shall conform to the requirements for form fasteners.

Prior to the bearing grout being placed, the contact surfaces of previously cast concrete shall be cleaned by abrasive blast to clean the concrete and any exposed reinforcing steel, as necessary, and to remove all rust, paint, grease, asphalt or other foreign materials.  A minimum of 3 mm of concrete shall be removed.  Steel contact surfaces shall be cleaned by methods approved by the Engineer to remove all rust, paint, grease, or other foreign materials.  Immediately prior to placing the grout, the surfaces shall be recleaned by air blasting, or by other approved means, as necessary to remove any debris that has accumulated during construction or after abrasive blast cleaning.  Prior to grouting, all concrete contact surfaces shall be kept constantly wet for a period of 24-hours.  The surface temperature of the areas to be covered shall be between 7oC and 32oC when the grout is placed.  Methods proposed to heat said surfaces are subject to approval by the Engineer.  The condition of the concrete contact surface shall be saturated surface-dry when the grout is placed.

Forms shall be nonabsorbent and watertight, and shall conform to the requirements of Section 51-1.05, "Forms," of the Standard Specifications.  Forms shall extend 50 mm higher than the top surface of the grout to be placed.

The grout shall be pumped continuously and shall fill the entire space provided for grouting.  Grout shall be continuously agitated until pumped.  The Contractor shall provide injection and ejection vents with positive shut-offs.  Grout shall be allowed to flow from the ejection vent until all entrapped air has been removed, at which time the vent shall be capped or otherwise closed.

Bearing grout shall be cured in accordance with the method specified in the approved working drawing and supplement.  Immediately after placed, grout shall be wet cured by covering all the exposed grout with wet rags.  Burlap shall not be used to cover the exposed grout surface.  The grout surface shall be kept moist until final set.  Following removal of damp rags, the grout shall be sprayed with two coats of curing compound (1) of Section 90-7.01B, "Curing Compound Method," of the Standard Specifications.

The Contractor shall provide a flow cone and cube molds with restraining plates onsite for field evaluation of bearing grout.  Three 50 mm by 50 mm cubes shall be made by the Contractor for each 0.5 cubic meter of grout used.  Restraining caps shall be provided for the cube molds in accordance with CRD-C-621-83.  Store cubes at 21oC.  Test reports for cubes shall be submitted to the Engineer for approval.

10-1.54b  INSTALL SEISMIC JOINT (HINGE K)

Seismic joints shall consist of steel deck plates with friction groove pattern, channel assemblies, support plates, fast setting hydraulic cement concrete, elastomeric concrete, self-consolidating concrete,  Trelleborg joint assembly, sealing elements, gutter, and anchorage components and shall be installed at Hinges KW & KE in joints in bridge decks in conformance with the details shown on the plans, the provisions in Section 51, "Concrete Structures," of Standard Specifications, and these special provisions.

Attention is directed to "Cooperation" of these special provisions.

WORKING DRAWINGS

The Contractor shall submit working drawings in conformance with the provisions in "Working Drawings," of these special provisions, and the requirements specified herein.

Working drawings shall be submitted no later than 90 days after contract award.

Working drawings shall include the method, materials, equipment, and procedures for installation that the Contractor proposes to use.

Working drawing submittals shall include the following:

D.
Joint installation plans for strip seals including methods, materials and equipment to be used.

A. Joint installation plans including methods, materials, equipment, sequence, lifting mechanisms and locations, details of temporary anchorage during setting, temperature adjustment devices, method for maintaining full contact between deck plates and support plates during and after installation, installation details at curbs, seal installation details, and other procedures that the Contractor proposes to use for installation of the seismic joints.

B. Fast setting hydraulic cement concrete mix design and placement procedures.  The Contractor's proposed fast setting hydraulic cement concrete mix design submittals shall be as specified in "Fast Setting Hydraulic Cement Concrete" in these special provisions.

C. Elastomeric concrete technical information.  Technical information shall be furnished from the manufacturer elastomeric concrete proposed for use in the work.

D. Self-consolidating concrete mix design and placement procedures.  The Contractor's proposed self-consolidating concrete mix design submittals shall include test results for slump flow, slump flow time to a 500 mm diameter, stability of the concrete mixture, and compressive strengths at 7 and 28 days.

E. Details and procedures of the mock-up construction to demonstrate self-consolidating concrete.

F. Anchorage components including concrete blockout details and any additions or rearrangements of the reinforcing steel from that shown on the plans.

G. Storage plans for manufacture storage, interim storage, and on-site storage details including temporary support for the seismic joints.

A supplement to the working drawings shall include the following:

A. A seismic joint inspection report which includes the condition of seismic joint and any existing damages that may have occurred prior to the Contractor's receiving the seismic joint.  If no damage is found, the Contractor shall include a statement in the inspection report to state that the seismic joint are in good conditions and acceptable for delivery and installation.

The Department will provide a copy of the approved working drawings for the seismic joints at Hinge K.

The final approval of the Contractor's mix design for self-consolidating concrete is contingent upon the successful mock-up construction as specified in "Demonstration Pours" herein.

MATERIALS

Attention is directed to "Welding" of these special provisions.  Welding of seismic joint shall conform to AWS D1.5.

Structural steel, including anchor studs, shall conform to "Steel Structures" of these special provisions.  Structural steel shall conform to the requirements of ASTM Designation:  A 709M, Grade 345.  High strength bolts shall be galvanized and conform to the requirements of ASTM Designation:  A 449, Type 1.  Nuts and washers shall conform to the requirements in Section 75, "Miscellaneous Metal," of the Standard Specifications.

Concrete for filling blockouts shall conform to the requirements in "Fast Setting Hydraulic Cement Concrete," "Elastomeric Concrete," and "Self-Consolidating Concrete" of these special provisions. 

Neoprene sheet and elastomeric washers shall conform to Section 51‑1.145, "Strip Waterstops," of the Standard Specifications.

Elastomeric washers shall conform to the requirements specified in Section 51‑1.12H(1), "Plain and Fabric Reinforced Elastomeric Bearing Pads," of the Standard Specifications.

Sealing elements shall conform to the requirements in "Sealing Elements" of these special provisions.

Reinforcing steel shall conform to the provisions in "Reinforcement" of these special provisions.

Gutter shall conform to the provisions in "Miscellaneous Metal (Bridge)" of these special provisions.

Fast Setting Hydraulic Cement Concrete

Fast setting hydraulic cement concrete shall conform to the provisions in Section 51, "Concrete Structures," of the Standard Specifications and these special provisions.

Fast Setting Hydraulic Cement Concrete (FSHCC) shall consist of hydraulic cement, conforming to the requirements below, aggregate, and any admixtures used.  The combined aggregate grading used in FSHCC shall be any of the maximum size grading limits specified in Section 90-3.04, "Combined Aggregate Gradings," of the Standard Specifications.  The minimum 3 hour compressive strength shall be 14 MPa and the minimum 56 day compressive strength shall be 35 MPa.
FSHCC shall conform to the provisions in Section 90, "Portland Cement Concrete," of the Standard Specifications, except that any cement meeting the requirements specified in ASTM Designation: C 219 and conforming to the following requirements may be used.

	TEST DESCRIPTION
	REQUIREMENT
	TEST METHOD

	Contraction in Air
	0.053 %, max.
	California Test 527, W/C Ratio = 0.39 ± 0.010

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

	Soluble Chloride*
	0.05 %, max.
	California Test 422

	Soluble Sulfates*
	0.30 %, max.
	California Test 417

	Thermal Stability
	90 %, min.
	California Test 553

	Compressive Strength @ 3 days
	17 MPa
	ASTM Designation:  C 109


*Test is to be done on a cube specimen, fabricated in conformance with the requirements in ASTM Designation:  C 109, cured at least 14 days and then pulverized to 100% passing the 300‑mm sieve

Type C accelerating chemical admixtures conforming to the provisions in Section 90‑4, "Admixtures," of the Standard Specifications may be used.  In addition to the admixtures listed on the Department's current list of approved admixtures, 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 in the testing for requirements listed in the table above.
Penetration requirements in Section 90‑6.06, "Amount of Water and Penetration," of the Standard Specifications shall not apply.
The Contractor shall submit mix designs that include the following:
A.
Compressive Strength, at 3 hours, 24 hours, 3 days, 7 days, 28 days and 56 days.

B.
Proposed aggregate grading.

C.
Mix proportions of hydraulic cement, aggregate and water.

D.
Types and amounts of chemical admixtures, if used. 

E.
Initial and Final set time of a 300mm x 300mm x 138mm concrete block curing at 21 ± 5ºC ambient temperature.

F.
Range of ambient temperatures over which the mix design will achieve the required minimum 3 hour and 56 day compressive strengths.

At the Contractor's option, more than one mix design may be submitted to account for ambient temperature variations that exceed the ranges specified herein.
FSHCC shall be proportioned and placed by volumetric continuous mixers capable of proportioning cement, water, aggregate and admixtures by volume.  Identifying numbers or letters of volumetric continuous mixers shall be located on the front or rear of the equipment.  Calibration of the volumetric continuous mixers shall be performed demonstrating that the equipment is capable of delivering the proportioned concrete material per the approved mix design. The volumetric continuous mixers shall produce a log of production data, at no less then 20 minute intervals, showing the proportions of cement, aggregate and water dispatched.
The Contractor shall furnish aggregate moisture determinations per California Test Method 223.  During actual placement the percent fine aggregate moisture content to be used shall be limited to a maximum value of 2% more then moisture content determined during calibration.
The aggregate and cement proportioning calibrations shall be determined by weight.
The first 3 volumetric continuous mixers to be used during actual production at the site shall be loaded with all material at least 4 hours prior to placement.  A trial mix to be disposed of by the Contractor shall be batched for the Engineer's inspection.  The mix size shall be from a minimum 20 second operation of the mixer.  At 3 hours after discharge the batched material shall be visibly hard indicating at least a final set.
After the calibration and acceptance of the use of a volumetric continuous mixer, water to account for any allowable change in fine aggregate moisture content may be adjusted just prior to placement.  Only the water reducer admixtures, if used, may be adjusted during actual placement.
A Certificate of Compliance in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications shall be furnished with each delivery of aggregate, cement, and admixtures used for calibration tests and shall be submitted to the Engineer with a certified copy of the mass of each delivery.

The concrete curing method shall be as recommended by the manufacturer of the cement and as approved by the Engineer.

The Contractor has the option to use the approved Fast Setting Hydraulic Cement Concrete mix design that will be used for the Seismic Joint at Hinge A.

Elastomeric Concrete

Elastomeric concrete shall be a polymer binder material mixed with fiberglass fibers and natural sand.  The polymer binder shall be polyurethane, or epoxy, or a combination of epoxy and polyurethane.  Elastomeric concrete shall formulated to be flexible, have high load bearing capacity and be resistant to spalling and cracking.  

The Contractor shall furnish and install elastomeric concrete as shown on the plans and in conformance with these special provisions.

Elastomeric concrete shall be mixed, placed, and cured as recommended by the manufacturer, and as approved by the Engineer.  A representative of the elastomeric concrete manufacturer shall be present during mixing and placement of elastomeric concrete.

The elastomeric concrete (binder and aggregate) shall have the following physical properties:

	ELASTOMERIC CONCRETE (BINDER AND AGGREGATE)

	PROPERTY
	REQUIREMENT
	TEST METHOD

	* Modulus of Elasticity


	2000 MPa, maximum, at 24 hours at 21°± 2°C followed by 13 days at 38°± 2°C
	California Test 551

	* Compressive Stress


	7.0 MPa, minimum, at 24 hours at 21°± 2°C followed by 13 days at 38°± 2°C
	California Test 551 (Machine crosshead speed @1.3mm per minute.)

	* Impact
	4 intervals with no cracks, minimum
	Ball Drop*

	PCC Saturated Surface-Dry Bond Strength
	2.1 MPa, minimum at 24 hours and 21 ± 1°C
	California Test 551

	*  Test specimen is a cast disk 63.5 mm in diameter and 9.5 mm thick.  Specimens are conditioned four hours at test temperatures of: 40 C (± 2 C), 20 C (± 2 C), 10 C (± 2 C), & 0 C (± 2 C).  A 0.45 kg steel ball is dropped onto the center of the specimen through a plastic guiding tube from an initial height of 1500 mm.  The drop height is increased by 150 mm intervals.


:

	POLYMER BINDER

	PROPERTY
	REQUIREMENT
	TEST METHOD

	Tensile Strength
	3.45 MPa,

minimum, at 7 days at 38°± 1°C 
	ASTM D 412

	
	3.45 MPa s , minimum, at 24 hours at 21°± 1°C followed by 13 days at 70°± 2°C
	ASTM D 412

	Elongation
	180 percent, 

minimum, at 7 days at 38°± 1°C
	ASTM D 412

	
	180 percent, 

minimum, at 24 hours at 21°± 1°C followed by 13 days at 70°± 2°C
	ASTM D 412

	Hardness, Type D Durometer, points
	45, minimum, at 7 days at 38°± 1°C
	ASTM D 2240

	
	45 points, minimum, at 24 hours at 21°± 1°C followed by 13 days at 70°± 2°C
	ASTM D 2240




Elastomeric concrete shall not be used until the Engineer has approved the elastomeric concrete submittal in writing, has inspected the materials, and the manufacturer's technical representative has instructed the Contractor and Engineer in the surface preparation, mixing and application of the elastomeric concrete.

At a minimum, cleaning of the contact surfaces of existing concrete shall be accomplished by abrasive blast cleaning.  The concrete and any exposed reinforcing steel shall be free of all rust, paint, grease, asphalt or other foreign materials. Steel contact surfaces shall be cleaned by methods approved by the Engineer to remove all rust, paint, grease, or other foreign materials.  Immediately prior to placing the elastomeric concrete, the surfaces shall be re-cleaned by sweeping and pressure jetting, or by other approved means, as necessary to remove any debris which has accumulated during construction or after abrasive blast cleaning.  The surface temperature of the areas to be covered shall be within the manufacturer's recommendations when the elastomeric concrete is placed.  Methods proposed to heat said surfaces are subject to approval by the Engineer.

The Contractor has the option to use the approved Elastomeric Concrete mix design that will be used for the Seismic Joint at Hinge A.

Self-Consolidating Concrete

Self-consolidating concrete shall be flowing concrete capable of spreading without segregation to a level state without the use of internal or external vibrators.  Self-consolidating concrete shall conform to "Concrete Structures" of these special provisions and the requirements specified herein.

In addition to the chemical admixtures listed on the Department's current list of approved brands of admixtures that may be used, the Contractor may use a viscosity modifying admixture made by a chemical admixture manufacturer for the purpose of producing a self-consolidating concrete.  The use of the viscosity modifying admixture shall be in accordance with the manufacturer's recommendations.  The combined aggregate grading shall be any of the four maximum size grading limits specified in Section 90‑3.04, "Combined Aggregate Gradings," of the Standard Specifications.

The Contractor's proposed mix design shall be pre-qualified for use in the demonstration pour by trial batch reports in conformance with Section 90‑9 "Compressive Strength," of the Standard Specifications except that the consistency shall be measured by the slump flow test and bleeding shall be measured by ASTM Designation,  C 232, Method A.  The slump flow test shall conform to the requirements in ASTM Designation:  C 143 except the following:

A.
The cone shall be filled in one lift without rodding.  The cone shall be placed on a flat, moist, nonabsorbent, rigid base plate that is at least 700mm x 700 mm.  The base plate shall have concentric circle marks showing 200-mm and 500-mm diameter circles.

B.
Measure the time it takes for the concrete to reach 500 mm diameter circle.  Report this as "Slump Flow Time" to the nearest 0.5 seconds.

C.
After the concrete ceases to flow, measure the diameter in two perpendicular directions.  Report this as "Slump Flow" to the nearest 5 mm.
D.
Visually inspect the concrete spread to observe the distribution of coarse aggregate throughout the spread.  Measure and record the radial width of any mortar ring without coarse aggregate.  If no mortar ring without coarse aggregate exists, report as zero.
Consistency of the self-consolidating concrete shall be determined using the slump flow test method.  The self-consolidating concrete shall have a minimum slump flow of 550 mm without segregation.  The slump flow shall be selected by the Contractor based on the concrete constituent materials and placement procedures as specified in the approved working drawings.

The percent bleeding shall not exceed 1.5% when determined by ASTM Designation, C 232, Method A except that the container shall be filled in one lift without rodding.

The Contractor has the option to use the approved Self-Consolidating Concrete mix design that will be used for the Seismic Joint at Hinge A.

Amendment to California Test 540

The following amendments to California Test 540, "Method of Making, Handling, and Storing Concrete Compressive Test Specimens in the Field," shall only apply to self-consolidating concrete.  The Items "a" and "b" under "2. Test Specimen Fabrication" of "C. Preparation of Test Specimens" of California Test 540 shall be amended to read:

a.
Place test molds on a firm, flat surface to prevent distortion of the bottom surface.  When more than one specimen is to be made from the same batch, make all specimens simultaneously.  Fill the mold in one lift with a circular motion of the scoop to distribute the concrete evenly in the mold.  Pat sides of the mold lightly by hand, or jig by rocking the mold from side to side.

b.
After the sides of the mold have been patted, strike off the surface of the concrete even with the top edge of the mold.  Wipe the sides of the mold free of excess concrete and press the lid on to prevent evaporation.

Demonstration Pours

Prior to placing self-consolidating concrete, the Contractor shall construct at least one mock-up to demonstrate that the concrete will flow for the distance required by the proposed construction procedure.  The placement of the self-consolidating concrete in the mock-up shall be witnessed by the Engineer.  

The mock-up shall have a depth and length equal to that of the blockout detailed on the plans.  The width of the mock-up shall be selected by the Contractor based on the distance that the concrete is required to flow according to the proposed construction procedure but shall not be less than 2 meters.  The mock-up shall include concrete, reinforcement, and all concrete embedments as shown on the plans and approved working drawings, except that all reinforcement and embedments shall stop 300 mm from both longitudinal ends of the blockout so that concrete can be removed later and tested for segregation.  The mock-up shall be covered with removable 27 mm plus or minus 3 mm thick transparent plastic top plate.  The Contractor may submit a proposal for approval using multiple transparent plastic top plates to cover the mock-up instead of a single top plate provided that the plates are adequately tied together and are watertight at the vertical edges where joined together as determined by the Engineer.  The plastic top plate shall have vent holes of the same size and spacing as those in the support plate.

Acceptance criteria of the self-consolidating concrete shall be as follows:

A.
Self-consolidating concrete shall flow under the plastic top plate and shall completely fill the void in the blockout.

B.
After consolidation against the plastic top plate is verified, the Contractor shall remove the plastic top plate and shall take a sample of at least 45 kg of concrete from each end of the blockout to check for segregation by comparing coarse aggregate content with mix design values.  The coarse aggregate content of each sample shall be determined using California Test 529 and shall not differ from the mix design value by more than 110 kg/m3.

C.
The percent bleeding shall not exceed 1.5% when determined by ASTM Designation,  C 232, Method A except that the container shall be filled in one lift without rodding.

If the concrete fails to meet any of the acceptance criteria as determined by the Engineer, additional mock-ups shall be constructed at the Contractor's expense.

The mock-up shall not be part of the permanent structure and shall become the property of the Contractor.  The mock-up shall be removed from the work site 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.

The Contractor has the option to perform one demonstration pour that reflects the characteristics of both Hinge A and Hinge K.

Drill and Bond Dowels

Drilling and bonding seismic joint anchors 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.

Seismic joint anchors shall be State furnished.
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The finish color of the nonskid surface shall be light gray.

58

 ## LKR 2/4/2008

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.
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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 0.1 square meter sample placed on 6 mm minimum thickness hardboard.  The nonskid surface shall have a total thickness of between 3 mm and 5 mm.

Sealing Elements

Sealing elements shall conform to the details shown on the plans and shall be continuous without splices.

Silicone sealing elements shall be 2 component silicone sealant that meets the requirements of Type A and AL seal in Section, 51‑1.12F(3), "Materials and Installation," of the Standard Specifications.  

Strip seal shall consist of a sealing membrane mechanically locked between two steel members and shall be either of the following systems:

	Proprietary Strip Sealing System
	Address and Phone Number

	WaboCrete Strip Seal System (Type E)
	Watson Bowman Acme Corporation 

95 Pineview Drive

Amherst, N.Y. 14228

(800) 677-4922

www.wbacorp.com

	Steelflex Strip Seal Expansion Joint System (Type SSE2)
	The D. S. Brown Company
300 E. Cherry Street
North Baltimore, OH 45872
(419) 257-3561

www.dsbrown.com


The expansion joint system, furnished by the Department, will be a Trelleborg 2400 modified as shown on the plans and manufactured by the following manufacturer:

Trelleborg Izarra, S.A.U.

C/ Rio Manzanares, Numero 20-22

Poligono Industrial Jose Luis Velasco

28500 Arganda del Rey (Madrid) Spain

Phone: +34 918 701 700

Fax: +34 918 703 465

http://www.trelleborg.com/transflex/


Contact: Laura Ruiz and Juan Carlos Minaya

The Trelleborg 2400 expansion system shall be installed per manufacturer’s recommendations.

INSTALLATION

Each seismic joint shall be installed in accordance with the approved working drawings.

The maximum gap between sliding surfaces shall not exceed 2 mm in any unloaded position.

Each seismic joint deck plate shall be installed such that there is no offset in alignment between adjacent plates along the edge surface where strip seal is to be placed.

Each installed seismic joint shall match the finished roadway profile and grades as shown on the plans.

The Contractor shall protect the seismic joint from damage.  The Contractor shall protect concrete blockouts and support systems from damage and construction traffic prior to installation of the seismic joints.

Sealing elements not fully bonded to the steel extrusions shall be replaced by the Contractor at the Contractor's expense.

