C 9/30/04

DIVISION 3

SECTION 03422

fabrication and placement of PRECAST CONCRETE pavement

Part 1. GENERAL

1.01 SUMMARY

A. This Section and the appendices to this Section specify requirements for fabrication and placement of precast concrete pavement.

B. All concrete shall be cast in forms at a plant before delivery to the construction site.  For requirements for Portland cement concrete, used for fabrication see SECTION 03301, entitled “PORTLAND CEMENT CONCRETE”.

1.02 REFERENCES

The following is a listing of the publications referenced in this Section:

	Prestressed Concrete Institute (PCI)

	PCI MNL-116
	Manual for Quality Control Plants and Production of Precast Prestressed Concrete Products

	PCI MNL-120
	Design Handbook for Precast and Prestressed Concrete

	American Concrete Institute (ACI)

	ACI 301
	Specifications for Structural Concrete for Buildings

	ACI 318
	Building Code Requirements for Reinforced Concrete (Commentary Included)

	American Society for Testing and Materials (ASTM)

	ASTM A 36
	Structural Steel

	ASTM A 82
	Cold-Drawn Steel Wire for Concrete Reinforcement

	ASTM A 153
	Zinc Coating (Hot-Dip) on Iron and Steel Hardware

	ASTM A 185
	Welded Steel Wire Fabric for Concrete Reinforcement

	ASTM A 416
	Uncoated Seven-Wire Stress-Relieved Strand for Prestressed Concrete 

	ASTM A 497
	Welded Deformed Steel Wire for Concrete Reinforcement

	ASTM A 615
	Deformed and Plain Billet-Steel Bars for Concrete Reinforcement

	ASTM A 641
	Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire

	ASTM A 666
	Austenitic Stainless Steel, Sheet, Strip Plate and Flat Bar for Structural Applications

	ASTM A 767
	Standard Specification for Zinc-Coated (Galvanized) Steel Bars for Concrete Reinforcement

	ASTM A 780
	Standard Practice for Repair of Damaged Hot-Dip Galvanized Coatings

	ASTM C 33
	Specification for Concrete Aggregates

	ASTM C 109
	Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2 inch or 50 mm Cube Specimens)

	ASTM C 157
	Standard Test Method for Length Change of Hardened Hydraulic Cement Mortar and Concrete

	ASTM C 939
	Test Method for Flow of Grout for Preplaced – Aggregate Concrete (Flow Cone Method)

	ASTM D 1751
	Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Non-extruding Resilient Bituminous Types)

	ASTM D 3574
	Standard Test Method for Flexible Cellular Materials – Slab, Bonded and Molded Urethane Foams

	American Welding Society (AWS)

	AWS D1.4
	Structural Welding Code – Reinforcing Steel

	AWS D1.5
	Bridge Welding Code

	American Association of State Highway Transportation Officials (AASHTO)

	AASHTO M 254
	Corrosion Resistant Coated Dowel Bars

	AASHTO HB17
	Standard Specification for Highway Bridges

	The Society for Protective Coatings (SSPC)

	SSPC SP10
	Near White Metal Blast Cleaning

	SSPC- VIS 1
	Visual Standard for Abrasive Blast Cleaned Steel


1.03 DESIGN AND PERFORMANCE REQUIREMENTS

A. General

1. All design and detailing required by the Contract Drawings for precast concrete Work shall be in accordance with all applicable sections of PCI MNL-120, ACI 318 and the criteria of Section 1.03B.  

B. Design Criteria

Precast concrete units shall be designed based upon the following criteria:

1. Withstand all applicable forces generated by prestressing strand load transfer, stripping, handling, transportation and placement stresses.  Temporary forces generated by construction activity shall also be considered.  

2. Use a minimum impact multiplier of 1.5 for stripping, yard handling, erection and transportation.

3. Apply a minimum safety factor of 1.5 to the modulus of rupture of the concrete element at the time considered to ensure no cracking occurs.

C. Working Drawings and Calculations

1. Prepare shop fabrication drawings showing prestressing strand profile (if applicable), reinforcement, openings, embedded products, loop inserts, connections, sleeves, confinement angles, shear ties, finishes, estimated camber (at release and shipping), casting methods, tolerances, and portions of work for which complete details are not indicated.  Include notes on shipping techniques and ship-loose items.  Indicate method of rigging, handling, supporting and placing precast concrete units.  Indicate loads used in the design.

2. Prior to submission of Shop Fabrication Drawings, submit design calculations of the precast concrete units.  Calculations shall include all forces generated by stripping, handling, transportation, and placing, and shall be signed and sealed by a Professional Engineer with a minimum of five years experience in precast concrete work, and licensed in the State where the Work is to be performed.

3. Prepare a written document, including drawings if necessary, of the procedures for methods of hoisting, and placing.  Written document and drawings shall be signed and sealed by a Professional Engineer with a minimum of five years experience in erection of precast concrete work, and licensed in the State where the Work is to be performed.

D. Connections

Design, detail and provide anchors, dowels, bolts, steel inserts, connecting plates and any additional reinforcement as required in connection with the fabrication and placing of precast concrete units to be held in position rigidly to prevent displacement while concrete is being placed and cured.  All welding shall be in accordance with applicable sections of AWS D 1.4 and AWS D1.5.

E. Fabrication Requirements

1. Concrete used to fabricate the precast units shall meet the requirements of Section 03301, entitled Portland Cement Concrete for Category I Concrete.

2. Tolerances

Cast slabs to the following tolerances:

	Length
	¼”

	Width
	¼”

	Thickness
	¼”

	Difference in Diagonals not to exceed
	¼”

	Edge Squareness (top of bottom surfaces)
	1/8”


All other tolerance requirements of PCI MNL-116 unless tighter tolerances are required to meet in-place requirements.

F. Dowel Bars and Slots

Dowel bars, dowel slots and assemblies shall be checked for position and alignment.  The maximum permissible tolerance on dowel bar alignment in each plane, horizontal and vertical, shall not exceed 2 percent or ¼ inch per foot of dowel bar.  Dowel position shall meet the following:

1. Horizontally, within plus or minus ½ inch of specified spacing.

2. Vertically, within plus or minus ½ inch at mid-depth of slab.

3. Midpoint of the dowel relative to the center of the joint, within one inch.

4. Dowel Slot centers shall horizontally align within ¼ inch of the matching dowel bar.

G. In-Place Pavement Requirements 

1. Pavement Alignment

a. Lateral and longitudinal deviation from the alignment of the pavement edge shown on the Contract Drawings shall not exceed plus or minus 0.04 foot.

b. Vertical deviation from the grade shown on the Contract Drawings shall not exceed plus or minus 0.04 foot.

2. Surface smoothness deviations shall not exceed 1/4 inch in 16 feet.

3. Edge Elevation Differential

The difference in elevation across a joint at adjacent corners of slabs shall not exceed .02 foot in any direction.


4. No cracks or spalls.

5. Finished surface shall be smooth, even textured, uniform in color and free of surface defects and blemishes.

1.04 QUALITY CONTROL ASSURANCE

A. Contractor’s Quality Control

1. Precast Plant

a. As a minimum, the precast manufacturers quality control program shall meet the requirements of PCI MNL-116, except where additional requirements are specified elsewhere herein.

b. The plant quality control and engineering shall be under the direction of an engineer with at least five years experience in this field.  

2. Precast Concrete Installer Qualifications

The entity performing installation of precast concrete pavement shall have successfully completed at least two projects involving quantities and complexities similar to those required under this Contract. The qualifications include:

a. Ability to lift, handle and transport precast concrete units of similar size and  weight.

b. Ability to install precast concrete units to within the same or stricter tolerances required in 1.03.G.

B. Engineers Quality Assurance Inspections

1. At the Precast Plant

a. The Engineer may inspect the plant prior to production for production and    quality control capabilities.

b. Prior to shipment the Engineer will approve each precast concrete unit, subject to the following:

(1) Each unit shall be free of cracks and spalls.

(2) Dimensions shall meet the tolerance requirements of 1.03 E.2.

(3) Concrete will be tested in accordance with and meet the requirements of     Section 03301 entitled “Portland Cement Concrete”

(4) Dowel bars and slots will meet the requirements of 1.03F

(5) Surface finish will meet the requirements of 2.03 G.

2. At the Storage Area

Upon delivery to the storage area and as precast units are stacked, they will be inspected by the Engineer for any damage due to handling and transport.  Any units, which are cracked, have more than one dowel bar bent out of tolerance or are spalled greater than six inches in any dimension shall be removed and replaced with a new precast unit at no cost to the Authority.  

Spalls less than six inches shall be repaired as approved by the Engineer.

When a single dowel is bent out of tolerance, it shall be cut off flush with the face of the edge of the precast unit.

3. Acceptability of precast concrete units is at the sole discretion of the Engineer.  Any   remedial work ordered by the Engineer shall be at no additional cost to the Authority.

1.05 DELIVERY, STORAGE AND HANDLING

A. The manufacturer's instructions for handling and transportation of precast concrete units shall be followed.

B. Lift units at designated points only, using approved lifting inserts.

C. Do not place units in position, which will cause overstress, warp, or twist.

D. Protect units from dirt, damage and staining at all times.

E. Place stored units so that identification marks are discernible.

F. Stacked members shall be separated and supported by battens placed across the full width of each bearing point.  Battens shall be arranged in vertical planes at a distance not greater than the depth of the member from designated pickup points.  Battens shall not be continuous over more than one stack of precast units.  Stacking of members shall be such that lifting devices will be accessible and undamaged.  The upper members of a stacked tier shall not be used as storage areas for shorter units or equipment.

1.06 PRE-PLACEMENT MEETING

A. A pre-placement meeting will be conducted at the construction site by the Engineer a minimum of 14 days prior to installation of the precast concrete pavement.  The Contractor and Precast Manufacturer will be prepared to discuss the entire placement operation including but not limited to the following:

1. Milling Operations/Grade Control

2. Stone Dust Setting Bed Construction

3. Slab Mark Out

4. Slab Lifting and Hoisting

5. Dowel Slot Grouting

6. Conduit Slot Concreting

7. Grout Bed Injection

8. Precast Pavement Perimeter Patching

9. Taxing Centerline Lighting Activation

10. Asphalt Paving Operations

11. Joint Sealing

B. The Contractor at no additional cost to the Authority shall make arrangements for the following to attend the meeting:

1. Precast Concrete Manufacturers Representative

2. Project Superintendent

3. Paving Crew Foreman

4. Survey Crew Chief

5. Electrical Lighting Subcontractor

6. Joint Sealing Subcontractor (if applicable)

The Contractor shall present a detailed schedule breakdown of each task required to place the precast pavement within the allotted time.  Schedule backup including equipment type, quantity and production rates shall also be provided.

1.07 SUBMITTALS

For Submittals see Appendix A.

Part 2. PRODUCTS

2.01 MANUFACTURERS

Precast concrete units shall be Super-Slab as manufactured by the Fort Miller Co. Inc.  Schuylerville, NY 12871, meeting the requirements of the Contract Drawings and as specified herein No substitution will be permitted.

2.02 MATERIALS

A. Portland Cement Concrete

Conform to the requirements of SECTION 03301, entitled “PORTLAND CEMENT CONCRETE”, Category I.

B. Reinforcing and Tie Bars  

ASTM A 615, deformed Grade 60, and hot-dip galvanized per ASTM A 767, Class I, unless otherwise shown on the Contract Drawings.

C. Steel Wire

1. ASTM A 82 - Cold Drawn Steel Wire

2. ASTM A 185 - Welded Steel Wire Fabric

3. ASTM A 497 - Welded Deformed Steel Wire

4. Steel wire shall be hot-dip galvanized per ASTM A 641 unless otherwise shown on the Contract Drawings.

D. Tie Wires

Minimum 16-gage annealed type.  Provide nylon, plastic or galvanized wire for use with galvanized reinforcing bars.

E. Anchors, Inserts and Embedded Items

1. Steel shapes, plates, and bars.

Structural quality, hot-rolled carbon steel complying with ASTM A 36, unless otherwise shown on the Contract Drawings.

2. Anchor Bolts

ASTM A 36, Anchor bolts, regular hexagon nuts and carbon steel washers.

3. Finish of Steel Hardware Units.

Steel hardware units shall be hot-dip galvanized per ASTM A 153, unless otherwise shown on the Contract Drawings.

F. Cement Bedding Grout

Grout shall meet the following requirements:

1. Compressive Strength

When tested in accordance with ASTM C 109, a minimum of 500 pounds per square inch in 24 hours.

2. Shrinkage

When tested in accordance with ASTM C157, the dry shrinkage shall be less 0.04% at 28 days.

3. Flowability

When tested in accordance with ASTM C939 using a ½ inch flow cone, the flowability shall be 30 seconds or less.

G. Miscellaneous Materials

1. Chairs, Bolsters and other metal supporting devices:

All chairs, bolsters, and other metal supporting devices shall be ASTM A666 Stainless Steel Type 316L, or carbon steel with 1/2 inch long plastic coated leg ends.

2. Foam Gaskets

Two pound polyester foam gasket material meeting the requirements of ASTM D3574.

H. Joints

1. Preformed bituminous joint filler shall conform to ASTM D 1751 and shall be punched to admit dowels and electrical conduit.  Filler for each joint shall be furnished in a single piece for the full depth and width required for the joint.

2. Dowels shall be straight, smooth, solid round bars, free from burring or other deformation that would interfere with free movement in the concrete.  They shall be resistant to abrasion resulting from pavement expansion and contraction and shall be one of the following:

a. Carbon steel (ASTM A 615, Grade 60) tightly encased in stainless steel tubing or infused with chromium over the entire exposed surface.

b. Organic coated steel dowel bars (ASTM A 615, Grade 60) conforming to AASHTO M 254.

3. Precast forms shall be capable of maintaining dowels in proper position and alignment both before and during concrete placement in plant.  Embed dowels as shown on the Contract Drawings.

I. Concrete for Electrical Conduit Slots

1. Speedcrete 2028 as manufactured by Tamms

2. ThoRoc 10-61 Rapid Mortar as manufactured by ChemRex, Inc.

3. ThoRoc 10-60 Rapid Mortar as manufactured by ChemRex, Inc.

4. Five Star Structural Concrete as manufactured by Five Star Products, Inc.

No substitution shall be permitted.

J. Light Fixture Base Can

Conform to the requirements of SECTION 16542, entitled “TAXIWAY/RUNWAY LIGHT FIXTURES” and as shown on the Contract Drawings.

K. Electrical Conduit

2” PVC-H meeting the requirements of Section 16115, entitled “Underground Conduit Systems” and as shown on the Contract Drawings.

L. Grout for Dowel Slots

Grout shall meet the following requirements:

1. Compressive Strength

When tested in accordance with ASTM C 109, a minimum of 2500 pounds per square inch in eight hours, or prior to opening to traffic, whichever results in the shorter curing period.

2. Shrinkage

When tested in accordance with ASTM C157, the dry shrinkage shall be less 0.04% at 28 days.

3. Flowability

As required to completely fill the slots under the weather conditions expected at the time of grouting.

4. Twenty-one days prior to installation of the precast pavement mix a trail batch of the grout for dowel slots to demonstrate to the Engineer the flowability and compressive required strength can be achieved.  The Engineer will test the trail batch in accordance with ASTM C 109.

M. Stone Dust for the Setting Bed

Crusher run limestone free of unsuitable materials.  All processing shall be completed at the source and the gradation shall meet the following:

	GRADATION

	Sieve Size
	Percent Passing

	Designation
	By Weight

	½ inch
	100

	No. 4
	80 – 100

	No. 10
	55 – 75

	No. 40
	10 – 40

	No. 200
	0 - 20


2.03 FABRICATION

A. Fabrication shall be governed by the provisions of PCI MNL-116 and any additional requirements contained herein.

B. Formwork

1. Construct forms to withstand all casting, stripping and handling operations.

2. Construct forms to maintain units within the tolerances specified in 1.03 E.

3. Securely attach anchorage devices to formwork in locations not affecting position of main reinforcement or placing of concrete.

4. Forms shall be made of steel.

5. Forms shall remain in place for a minimum of 24 hours after placement of concrete is completed, or until 3500 pounds per square inch compressive strength is achieved, whichever is longer.

6. All forms and beds shall be thoroughly cleaned after each use.

C. Reinforcement

1. Fabricate and place concrete reinforcement as shown on Contract Drawings and on approved shop drawings in accordance with ACI 301.

2. Bend all concrete reinforcement cold.  Heating of bars or steel wire is prohibited.

3. Clean concrete reinforcement of loose rust, mill scale, earth, ice, and other materials, which reduce or destroy bond with concrete.

4. Additional reinforcing, if required, shall be provided to resist all tensile stresses incurred during handling and placement.

5. Supply steel wire fabric in flattened sheets or mats.

6. Reinforcing Bar Accessories and Reinforcing Bar Couplers shall be of a non-corrosive type to suit the condition, or as specified on the Contract Drawings.

7. All reinforcement including steel wire fabric in precast concrete units shall be hot-dip galvanized coated unless otherwise noted on the Contract Drawings and shall conform to the following:

a. Reinforcing steel shall be free from slivers, rust, grease and oil.  Additionally, uncoated steel shall pass bend test (displaying freedom from cracks) prior to being accepted for coating application.

b. The surface to be coated shall be blast cleaned in accordance with SSPC-SP10.  After blasting, the cleaned surface of the bar shall be defined by SSPC-Vis-1, ASa 2-1/2 or CSa2-1/2, as applicable.

c. Repair sheared and cut ends and damaged coating with zinc-rich paint in accordance with ASTM A 780 for the reinforcing bars and wire, and with the paint manufacturer's written recommendations.

D. Dowels

1. Place dowels of required size and type, at locations shown on the Contract Drawings.

2. Set all dowels accurately, parallel to the pavement surface and perpendicular to the pavement joint to within tolerance of the dimensions shown on the Contract Drawings.  

3. Support dowels rigidly using approved assemblies capable of holding dowels in position during the entire fabrication.

4. After fabrication, protect dowels against damage during lifting, handling and transporting. 

E. Light Fixture Base Can and Electrical Conduit

1. Accurately set light fixture base can and electrical conduit at the locations shown on the Contract Drawings.

2. Light fixture base can shall be properly aligned (to within ± 1 degree) to ensure that the axis of the light beam is parallel to the centerline of the taxiway as defined on the Contract Drawings.

3. Light fixture base can shall be level (to within ± 1/2 degree) with the pavement surface.

4. Recess light fixture base can as shown on the Contract Drawings and provide protection plate during fabrication of the precast concrete unit.  Ensure that the protection plate can keep debris from entering the base can and be easily removed without damaging the precast concrete unit, after the precast concrete unit has cured and been installed.

F. Casting

1. Place concrete in continuous operation. 

2. Provide block-outs for openings as required.

3. Provide permanent markings on precast units to identify pickup points and location in pavement.

4. Curing of precast concrete shall be by either the “water method” or the “steam or radiant heat method” in accordance with the AASHTO Standard Specifications for Highway Bridges.

G. Surface Texturing 

1. Fill all air pockets and holes over 1/2 inch in diameter using a sand-cement paste.  Sand-cement paste shall be taken from concrete mix being used after being screened from a 3/8" sieve.  For exposed areas, form offsets or fins over 1/8 inch shall be ground smooth. 

2. Apply broom finish to the riding surfaces of the slab, unless otherwise shown on the Contract Drawings, subject to the following:

a. Apply finish when the water sheen has practically disappeared and before applying the curing compound.

b. Use push broom or floor brush type, not less than 18 inches wide and made of good quality bass or bassine fibers not more than 4 ½ inches long and with handles longer than half the width of the slab.

c. Provide adequate number of brooms to keep up with other operations.  

d. Wash and thoroughly dry brooms at frequent intervals and remove worn or damaged brooms. 

e. Draw broom transversely across previously finished surface. 

f. Corrugations thus made in surface shall be uniform in appearance and approximately 1/16 inch in depth and not more than 1/8 inch in depth.

g. Complete brooming before concrete is in a condition that the surface will be torn or unduly roughened and before initial set of concrete.

3. Finished surfaces shall be smooth, even textured, uniform in color and free of surface defects or blemishes.

H. Top Edges

Round the top edges of all panels with a hand stone to prevent chipping during handling and installation.  No Chamfering on the top edge will be allowed.

I. Unless approved by the Engineer, do not drill or cut holes or install sleeves in precast concrete units larger than size permitted by precast concrete manufacturer for pipe, conduits duct or other penetrations after fabrication.

J. Do not cut reinforcing without written approval of the manufacturer and as acceptable to the Engineer.

Part 3. EXECUTION

3.01 APPLICATION

A. Pavement Joints

1. The type, size, shape and location of joints, shall be as shown on the Contract Drawings.

2. Prior to placing the precast concrete units, verify that the dowels are fully inserted and secure the preformed bituminous joint filler to the embedded dowel side of the units.  Set preformed bituminous joint filler below surface of the units to accommodate the joint seal as shown on the Contract Drawings.

3. Break bond at all joints by coating the entire length of the exposed portion of the dowel with a thin even film of lubricating oil.

3.02 REMOVALS AND SURFACE PREPARATION

A. Remove existing asphalt concrete in accordance with the Contract Drawings and SECTION 02575, entitled “PAVEMENT MILLING”.

B. Sweep all loose debris from the milled surface.

C. Install fine graded stone dust setting bed in accordance with Contract Drawings, and the precast manufacturer’s instructions and technical specifications. Specialized laser controlled grading equipment provided by the Precast Manufacturer shall be used.  Verify elevation of the stone dust base is within a tolerance of +1/10 of an inch prior to proceeding with placement of precast units.

3.03 PLACEMENT OF PRECAST CONCRETE UNITS

A. A representative of the precast manufacturer shall be present at the construction site to advise the Engineer and the Contractor on the proper handling and placement of the precast units at no additional cost to the Authority

B. Mark out leading ends and leading edges of all slabs to ensure proper placement and fit.  Allow for the joint width shown on the Contract Drawings.  Do not disturb the graded stone dust setting bed during mark out.

C. Uniformly dampen stone dust surface with a fine spray of water, care should be taken not to disturb the surface grade, or placement markings.

D. Place precast units in accordance with the precast manufacturers placing instructions and the placement mark out lines.

E. Set the precast units in a manner such that the slab contacts the setting bed uniformly to avoid disturbing the finished fine graded stone dust setting bed and to avoid damaging the edges of the slab.  Insure the inverted slots on the bottom of the slab properly align with the embedded dowels protruding from previously placed slabs.

F. Use tie off ropes to avoid chipping or spalling edges of the precast units.  Use wood wedges or similar devices to guide the slab in to the correct position.  The use of steel pry bars that chip edges should be avoided.  Repair chipped or spalled areas as required by the Engineer.

G. Verify that slab grades and edge elevation differentials are within the tolerances specified in 1.03 G, reset slabs if required.

H. Connect electrical conduits as shown on the Contract Drawings.

I. Fill lifting insert holes with grout for dowel slots.

3.04 DOWEL SLOT GROUTING


A. Provide sufficient mixing and pumping equipment to meet the production requirements of the project.

B.  Install spray foam grout dams at the free ends of joints to prevent grout from escaping.

C. Mix dowel bar grout in strict accordance with the manufactures directions and to meet the    requirements of 2.02L.

D. Pump dowel grout into one grout port in each dowel slot until it exudes from the second grout port in the same slot.

E. While the grout is plastic, monitor the grout ports and add material if settlement occurs.

3.05 CEMENT GROUT BED

A. Begin installation of cement grout bed once the joint slots units have been properly grouted.

B. Mix cement grout in accordance with the manufacturer’s recommendation.

C. The pump shall be capable of moving the grout from the injection port to the vent hole at the other end of the slab without lifting the slab.

D. Commence grout pumping at the downhill chamber at the lowest port.  Pump the grout until it exudes from the corresponding port at the other end of the slab insuring full bedding of the slab in that chamber.  Complete the grouting operation, chamber by chamber until all remaining chambers are filled.

E. The bottom of the grout injection pipe shall not be any lower than the bottom of the precast   concrete unit.

F. Grout pressure shall be continually monitored for pressure build up.

G. Provide measuring equipment capable of monitoring the precast concrete pavement to ensure that there is no upward lift.

H. Monitor vent port to ensure that the cement grout is being properly distributed.  If the grout does not exude from the port at the other end of the slab, check the flowability of the mix using the flow cone.  Modify the mix design or operations accordingly.

3.06 ELECTRICAL CONDUIT SLOTS

A. Place concrete only when ambient temperature will remain above 50 degrees Fahrenheit.

B. Extend concrete with number eight coarse aggregate (ASTM C33), 50 percent by weight of cement.

C. Mix concrete as follows:

1. Mix concrete in an approved type power operated batch mixer, provided with a counting device and a timing device of the escapement type, arranged to lock the discharge lever until the batch has been thoroughly mixed for the required time after the materials are placed in the mixer.

2. Mix ingredients dry and after water has been added until there is a uniform consistency of materials.

3. Do not permit raw materials to enter the drum of the mixer until all materials of the preceding batch have been discharged.  Clean the mixer thoroughly at regular intervals, and when directed by the Engineer.

4. The mixer shall rotate at a peripheral speed of approximately 200 feet per minute and each batch shall be mixed not less than 1 ½ minutes for a mixer with a capacity of 1 cubic yard or less, and not less than 2 minutes for larger capacity mixers.

D. Electrical conduit slot shall be cleaned and moistened with water to a surface saturated dry condition.

E. After placing concrete, cover the electrical conduit slots with wet burlap for the duration of the cure period.

F. Prior to conclusion of work period, remove burlap and apply liquid membrane forming curing compound as specified in SECTION 03301, entitled “PORTLAND CEMENT CONCRETE”.

3.07 FIELD TESTS

A. Smoothness Testing

The Engineer and Contractor shall jointly test the pavement surface with a 16 foot rolling straight edge for conformance to the smoothness requirements of 1.03 G.2.  The Contractor shall provide the straight edge.  Tests shall be made in the parallel and transverse directions of the pavement at the center of each slab and shall span joints.  Any deficiencies shall be corrected as specified in 3.08.

B. The Engineer and Contractor shall jointly survey the pavement surface for conformance to the vertical deviation from grade and edge elevation differential requirements of 1.03 G.1 & 3.  Finished grade shall be determined by running levels at the corners of each precast concrete unit.  Deficiencies shall be corrected as specified in 3.08.

3.08 CORRECTION OF DEFICIENCIES

Correction of deficiencies as specified herein shall be made at no cost to the Authority.

A. Diamond Grinding

1. Pavement which does not meet the smoothness requirements set forth in 1.03 G.2. due to high spots between 1/4" and 1/2" or exceeds the finished grade requirement set forth in 1.03 G.1. shall be ground with diamond grinding equipment as required to meet the specifications.

2. The diamond grinding equipment shall be approved by the Engineer and have a minimum grinding head of 36 inches and 54 to 59 diamond blades per foot of shaft.

3. Where grinding is required, the entire width of the pavement by the length of defective area shall be ground.  In the sole opinion of the Engineer, if the deficiencies are closely spaced and grinding individual areas will adversely affect ride, the entire pavement surface shall be ground.

4. Slurry produced from grinding operations shall be disposed of off Authority property.

5. Diamond grinding, if required, shall be performed at no additional cost to the Authority.

B. Remove and Replace Precast Concrete Units

Precast concrete units shall be removed and replaced in a manner approved by the Engineer and at no additional cost to the Authority if any of the following deficiencies exist in the finished pavement:

1. Units having high or low spots exceeding ½ inch when tested in accordance with 3.07 A. or 3.07 B.

2. Units exhibiting any cracks, due to installation.

C.  Spalls Repairs

Any slabs that spall during installation will be repaired as approved by the Engineer.

END OF SECTION

DIVISION 3

SECTION 03422

fabrication and placement of PRECAST CONCRETE pavement

APPENDIX "A"

SUBMITTALS

The following shall be submitted to the Engineer for approval except as otherwise noted:

A. Shop Drawings

1. As per Division 1 "Shop Drawings, Catalog Cuts and Samples".

B. Catalog Cuts, Material Certification and Test Results

1. As per Division 1 "Shop Drawings, Catalog Cuts and Samples".

2. Product Data:  Submit the following, including name of manufacturer and supplier:

a. Reinforcing bars and prestressing steel.

b. Steel wire fabric reinforcement.

c. Embedments, inserts and anchors.

d. Grout.

e. Joint fillers and joint sealants.

3. Submit the following certifications and test reports:

a. Written description of quality control procedures showing that they meet the requirements of PCI MNL-116.

b. Certified mill test reports for metal reinforcement and wire fabric.

c. Certification from the galvanizing applicator that the galvanized reinforcing bars meet the requirements of ASTM A 767, Class I and wire fabric meets the requirements of ASTM A 641.

d. Precast concrete installer qualifications under 1.04 A2.

C. Submit the following to the Engineer:

1. A sample of the galvanized reinforcing bars and galvanized wire fabric, for approval.

2. A sample of the preformed bituminous joint filler, for approval.

3. A sample of the joint dowel assembly, for approval.

D. Construction Procedures and Quality Control and Assurance Documents

1. Submit complete description of forming, positioning reinforcement, casting, finishing, curing, and lifting, including the following:

a. Details and locations of lifting devices.

b. Curing times and procedures, and methods for consolidation.

c. Estimated elapsed time between all operations, and predicted deformation at all stages.

d. Show location of precast concrete units with same identification marks used in fabrication.

e. Finishes.

2. Submit placement drawings and procedures under 1.03 C.3.

E. Design Computations

Submit design calculations under 1.03 C.2.

END OF APPENDIX "A"
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