Amend Section 37 – PORTLAND CEMENT CONCRETE PAVEMENT to read as follows:
SECTION SP 37 – PORTLAND CEMENT CONCRETE PAVEMENT
SP 37.1
GENERAL

This section is for constructing portland cement concrete (PCC) pavement according to the contract or as specified by the Officer-in-Charge.

Unless otherwise specified herein, all work shall conform to Section 37 (PORTLAND CEMENT CONCRETE PAVEMENT), Section 39 (PORTLAND CEMENT CONCRETE), Section 41 (CONCRETE CURB AND GUTTER), and Section 48 (REINFORCING STEEL) of the Standard Specifications.

SP 37.2
MATERIALS

A. Concrete:  f'c = 5,500 psi.  Provide concrete mix design with maximum slump = 3.5 inches, and maximum water/cement (W/C) ratio = 0.45.

B. Reinforcing:  ASTM A 615 grade 60.  Epoxy coating shall conform to ASTM A 775 or AASHTO M 284.

C. Premolded joint filler for isolation joints shall conform to ASTM D 1751, AASHTO M 33, AASHTO M 153, or AASHTO M 213.

D. Joint sealer for isolation joints shall conform to ASTM D 6690 or ASTM D 5893.

E. Curing materials shall conform to requirements of Table 37.2-1 below.
	TABLE 37.2-1 - CURING MATERIAL REQUIREMENTS

	MATERIAL
	SPECIFICATION

	Liquid Membrane-Forming Compounds for Curing Concrete (Excluding Bridge Decks)
	AASHTO M 148

	Waterproof Paper for Curing Concrete
	AASHTO M 171

	White Polyethylene Sheeting (Film) for Curing Concrete
	AASHTO M 171

	Burlap Cloth Made from Jute or Kenaf
	AASHTO M 182

	Lithium Curing.  Lithium curing product shall be water-based, non-toxic material containing no VOC’s.
	Performance equal to or greater than water-cure samples for ASTM C-1202, ASTM C-39, and Initial Surface Absorption Test BS 1881: Part 5


F. Structural Fiber Reinforcement.  Structural fiber reinforcement shall conform to ASTM C1116.
The fibers shall have a tensile strength not less than 90 ksi.  Structural fiber shall have a minimum length of 2 inches, and be gray in color to match the concrete.  It shall be 100% virgin copolymer/propylene consisting of a twisted bundle non-fibrillating monofilament and a fibrillating network fiber.  It shall have an aspect ratio (length divided by the equivalent diameter of the fiber) between 115 and 165.

Provided structural fiber shall have a minimum of 5 years of experience being used in similar applications.  Submit experience history to Officer-in-Charge prior to use.

Provide dosage of structural fiber that results in 265 psi average residual strength.  ASTM C1399 shall determine average residual strength.  No additional compensation will be granted for the additional weight of fiber.
SP 37.3
CONSTRUCTION REQUIREMENTS

A. AMERICAN CONCRETE INSTITUTE (ACI) CERTIFICATION

For concrete placement and finishing operations, the Contractor shall provide a minimum ratio of one ACI certified Concrete Flatwork Craftsman (Finisher or Technician) per concrete placement and finishing crew.  The concrete work shall be under the direct supervision of an ACI certified Concrete Flatwork Craftsman, who shall supervise the concrete work being performed. No work shall be performed without the certified Concrete Flatwork Craftsman present.

An ACI certified Concrete Flatwork Craftsman is a person who has demonstrated an understanding of proper procedures and techniques for placing, finishing, jointing, curing, and protection of concrete flatwork by passing the ACI written examination and by meeting the performance evaluation and work experience requirements.  Submit copies of the Concrete Flatwork Craftsman’s current ACI certification at least 30 days before start of concrete work for the Officer-in-Charge’s review and acceptance.

The Officer-in-Charge has the right to require the removal, replacement, retraining and re-certification of an ACI certified Concrete Flatwork Craftsman if that person does not, in the opinion of the Officer-in-Charge, demonstrate the ability to place and finish concrete in accordance with the practices recommended in the ACI Concrete Flatwork Craftsman Certification Program and to meet the finishing standards required by the contract documents.

All non-certified concrete finishers shall have attended flatwork classes through ACI’s network of Local Sponsoring Groups.  Submit proof of the concrete finisher’s attendance at ACI’s flatwork classes at least 30 days before start of concrete work for the Officer-in-Charge’s review and acceptance.

B. GENERAL

1.
Begin construction of new PCC pavement from the lowest roadway elevation and construct in uphill direction.

2.
Maintain, reset, or reconstruct existing curb and/or gutter within the limits of the new PCC pavement as noted on the plans, or as directed by the Officer-in-Charge.  Reconstructed curb and gutter shall be poured monolithically with, and considered part of, the new PCC pavement.
3.
Transverse joints shall be weakened plane contraction joints.  Use concrete saw to install joints according to the contract documents.

4.
All joints shall not be sealed.

5.
The Contractor shall provide/maintain access to affected private property driveways during concrete construction and curing time.

C. EQUIPMENT

1.
Concrete Saw.  When sawing joints are specified, provide sawing equipment adequate in number of units and power to complete the sawing.  Provide at least one standby saw in good working order. Maintain an ample supply of saw blades at the work site during sawing operations.  Provide adequate artificial lighting facilities for night sawing.  This equipment shall be on the work site both before and continuously during concrete placement.

2.
Side Forms.  Forms shall be constructed of wood or metal.  The use of other material shall be permitted with the approval of the Officer-in-Charge.  Side forms shall be placed to the required grade and alignment of the finished pavement.  The forms shall be supported during the entire operation of placing tamping, and finishing of the PCC pavement.  The vertical deviation shall not exceed 1/8 inch and the horizontal deviation by more than 1/4 inch in any 10-foot section.

All forms shall be thoroughly cleaned and oiled before being placed.

D. PREPARATION OF GRADE

After grading and compacting the roadbed, fine grade to the correct elevation.

Grade and maintain the track path in a smooth compacted condition until after constructing the pavement.

E. SETTING FORMS

1. Form Setting.  Set the forms sufficiently ahead of concrete placement to provide time to check the line and grade and provide a continuous concrete placement operation.  After setting the forms to the correct grade, tamp the grade thoroughly, mechanically or by hand, at both the inside and outside edges of the base of the forms. Stake the forms into place with not less than three pins for each 10-foot section. Place a pin at each side of every joint.  Lock the form sections tightly from play or movements.  The forms shall not deviate from true line by more than 1/4 inch.  Set the forms so that the forms will withstand, without visible spring or settlement, the impact and vibration of the consolidating and finishing equipment. Clean and coat the forms with a form release agent or oiled before placing the concrete.

2. Grade and Alignment.  Check and correct the alignment and grade elevations of the forms immediately before placing the concrete. When the forms are disturbed or grades become unstable, reset and recheck the forms.

F. DOWEL PLACEMENT

Place dowels using prefabricated dowel baskets.  The use of chairs to support and hold the dowels will not be allowed. The dowel baskets shall hold and support the dowels at the required depth and alignment.

The dowel baskets shall conform to the following requirements.  Rail wire diameter shall be minimum 0.306 inches (1/0 gauge).  Loop wire shall be “U” or “V” style and have a minimum diameter of 0.243 inches (3 gauge).  Spacer wires shall have a diameter of 0.177 inches (7 gauge).  All wire intersections shall be welded.

Fasten the dowel baskets to the subbase to prevent movement and overturning during PCC paving operations.

Location and alignment of the dowels are critical to the construction of the PCC pavement.  Orient dowels parallel to the pavement centerline and surface of the pavement.  The maximum tolerances in the horizontal, vertical, or combined alignments shall be ( 1/4-inch per 12-inches of dowel length.

Lubricate dowels with an application of a parafin based lubricant, a concrete form oil, or other debonding agents.  Use of cutback asphalts, grease emulsions, or oils are not allowed for coatings.  The maximum lubrication (bond breaker) thickness shall be 5 mils.

G. PLACING CONCRETE

Make adequate advance arrangements for preventing delay in delivery and placing of the concrete.  An interval of more than 45 minutes between placing of any two consecutive batches or loads shall constitute cause for stopping paving operations.

Place the concrete within 90 minute window.  Do not use water for re-tempering concrete.  Deposit the concrete on grade so as to require as little re-handling as possible.  Unless truck mixers, truck agitators, or non-agitating hauling equipment are equipped with means for discharge of concrete without segregation of the materials, unload the concrete into an accepted spreading device and mechanically spread on the grade so as to prevent segregation of the materials.  Placing shall be continuous between transverse joints without use of intermediate bulkheads.  Use shovels for hand spreading, not rakes. The Contractor shall prevent contamination of the freshly mixed concrete by foreign substances such as tracking by boots or shoes coated with earth or unclean equipment.

When placing concrete adjacent to an existing pavement, equip that part of the equipment supported on existing pavement with protective pads on crawler tracks or rubber tired wheels with the bearing surface offset to run a sufficient distance from the pavement edge to avoid breaking or cracking that edge.

H. STRIKE-OFF OF CONCRETE

After placing the concrete, strike off the concrete to conform to the cross section shown in the contract and to an elevation such that when the concrete is properly consolidated and finished, the surface of the pavement shall be at the elevation shown in the contract.

I. JOINTS AND SAWING

Provide transverse contraction joints by sawing.  Construct the joints normal to the pavement surface of the dimensions, and at locations required by the contract.

Mark joint locations during PCC paving operations.  Mark the center of load transfer assemblies to ensure that saw cuts will be centered over dowels.

Determination of the proper time to begin sawing of joints is critical and requires judgment.  Begin sawing as soon as adequate strength is obtained, and the concrete hardens sufficiently to permit sawing without excessive raveling and before uncontrolled cracking occurs.  Schedule work such that the sawing of joints is performed within the appropriate sawing window times and within permitted hours.  Sawing may be done using soft cut equipment. The Contractor shall reference the latest ACPA and ACI publications for guidance on sawing of joints.

J. FINAL STRIKE-OFF, CONSOLIDATION AND FINISHING

1.
Sequence.  The sequence of operations shall be the strike‑off and consolidation, floating and removal of laitance, straight-edging, and final surface finish.

In general, the Officer-in-Charge will not permit the application of additional water, to the surface of the concrete to assist in finishing operations.  When permitting the application of water to the surface apply the water as a fog spray by acceptable spray equipment.

2.
Straightedge Testing and Surface Correction.  After completing the floating and removing the excess water removed, but while the concrete is still plastic, test the surface of the concrete for trueness with a 10-foot straightedge.  For this purpose, furnish and use an accurate 10-foot straightedge swung from a handle three feet longer than 1/2 the width of the slab. Hold the straightedge in contact with the surface in successive positions parallel to the road centerline and the whole area gone over from one side of the slab to the other as necessary.  Advance testing along the pavement in successive stages of not more than 1/2 the length of the straightedge. Immediately fill with freshly mixed concrete, strike off, consolidate, and refinish all depressions. Cut down and refinish high areas. Construct the surface across joints to meet the requirements for smoothness.  Continue straightedge testing and surface corrections until the entire surface is found to be free from observable departures from the straightedge and the slab conforms to the required grade and cross section.

3. Final Finish.  A burlap drag or broom shall be used for final finishing.  The burlap drag shall be at least 3 feet wide and long enough to cover the entire pavement width.  It shall be kept clean and saturated while in use.  It shall be laid on the pavement surface and dragged in the direction in which the pavement is being placed.  For a broom finish, a stiff bristled broom shall be drawn from the center to the edge of the pavement with adjacent strokes slightly overlapping to produce surface corrugations of uniform appearance and about 1/16 inch in depth.

The pavement shall be uniformly textured by combing with a single row of spring metal tines to produce transverse grooves over the entire PCC pavement excluding the 2-foot wide integrated curb and gutter strip along the curb side, which shall be hand finished with a steel trowel, unless noted otherwise on plans.  The tines 1/32 inch in thickness and 3/32 inch in width, shall be 4 inches in length and at 3/4 inch centers along the row.  The tines shall be positioned such that their widths will be perpendicular to the direction of grooving.  The grooves shall be 1/8 inch to 3/16 inch in depth straight and transverse to the direction of travel.  Deviations from the stated dimensions may be allowed provided the contractor can produce a finish texture satisfactory to the Officer-in-Charge.  Unless otherwise authorized by the Officer-in-Charge, the texturing operation shall be done mechanically.

4.
Edging at Forms and Joints.  After the final finish, but before the concrete has taken its initial set, round the edges of the pavement along each side of each slab, on each side of the transverse expansion joints, and construction (contact) joints to a radius of 1/4 inch.  Produce a well-defined and continuous radius and a smooth, dense mortar finish.  Do not unduly disturb the surface of the slab by tilting the tool during use.

At joints, eliminate the tool marks appearing on the slab adjacent to the joints by brooming the surface.  In doing this, do not disturb the rounding of the corner of the slab.  Remove the concrete on top of the joint filler completely.

When one side of the joint is higher than the other or when the joints are higher or lower than the adjacent slabs, test the joints with a straightedge before the concrete has set and correction made.

K. SURFACE TESTS

The finished pavement shall conform to the following requirements when tested by the Officer-in-Charge not more than 14 calendar days following the placement of concrete:

Straightedge the pavement surface at locations determined by the Officer-in-Charge with a straightedge 12 feet long.  A 12-foot long straightedge shall be provided by the Contractor and shall be available for the Officer-in-Charge’s use.  When laying the straightedge on a finished pavement in a direction parallel with the pavement or normal to the pavement, the surface shall not vary more than 0.25 inch from the lower edge.

Reduce individual high points over 0.25 inch by grinding until such high points do not exceed 0.25 inch.
Perform additional grinding as necessary so that lateral limits of grinding are at constant offset from and parallel to nearest lane line or pavement edge.  Perform additional grinding, as necessary, to extend area ground within any one surface area, in each longitudinal direction so that grinding begins and ends at lines normal to pavement centerline.  Ground areas shall be neat, rectangular areas having uniform surface appearance.

Do not grind pavement to smooth or polished finish.  Unless otherwise indicated in the contract documents, provide line-type texture that contains parallel, longitudinal corrugations with ridge peaks approximately 1/16 inch higher than groove bottoms; and with 55 to 60 evenly spaced grooves per foot.  Pick up grinding-operation residue using vacuum attached to grinding machine.  Prevent residue from flowing across pavement and from being left on pavement surface.  Dispose of grinding residue.

Use of bush hammers and other impact devices will not be allowed for pavement surface remediation.

L. CURING.

After finishing operations have been completed and as soon as marring of concrete will not occur, cure entire newly placed concrete surface and edges in accordance with one of the methods described in this subsection.  When curing requires use of water, assign highest priority for project water supply allocation to curing operations.  Suspend concrete operations if there is insufficient cover material or water supply for curing and other project requirements.  Do not leave concrete exposed for more than 30 minutes between stages of curing or during curing period.  Use atomized fog spray to place water into the air to increase the humidity as an interim cure or other methods accepted by the Officer-in-Charge until final curing medium is in place.  Cure concrete for at least 72 hours immediately after finishing operation.

1. Cotton or Burlap Mats.  Cover surfaces to be cured with cotton or burlap mats having dimensions that when placed, extend at least 2 feet beyond edges of concrete strip placed.  Overlap mats at least 6 inches.  Place and maintain mats in complete contact with surface being cured, throughout curing period.  Keep mats fully moist and in position for entire portion of required cotton or burlap curing period.

2. Waterproof Paper.  Thoroughly wet pavement surface and edges before placing paper.  Cover surfaces to be cured with waterproof paper, sized to extend when sheets are placed, at least 2 feet beyond edges of concrete strip; or sized to match pavement width and supplemented with 2-foot paper edge strips.  Overlap sheets at least 18 inches.  Place and maintain paper in complete contact with surface being cured, throughout curing period.  When sheets are laid longitudinally, seal paper so that it does not open up or separate during curing period.

3. White-Pigmented Curing Compound.  Immediately after finishing surface and before concrete set has taken place, spray uniformly surfaces to be cured with white-pigmented curing compound.  When cotton or burlap mats are used to initially cure pavement, apply white-pigmented curing compound upon removal of mats.  Do not apply curing compound during and immediately after rainfall.

Use fully atomized mechanical sprayer equipped with tank agitator and wind guard to apply curing compound, under pressure, at rate of at least one gallon per 100 square feet.  Before spaying, compound shall be in thoroughly mixed condition with pigment uniformly dispersed throughout vehicle.  Mechanically agitate compound continuously during application.  Hand-pump sprayers will be allowed only for spraying irregular widths and shapes and concrete surfaces exposed by form removal.  Do not apply curing compound to inside faces of joints to be sealed.  Provide means to verify application rate.

If curing film is damaged during required curing period, immediately repair damaged portions with additional curing compound.  Upon removal of side forms, immediately protect exposed slab edges with curing treatment equivalent to that provided for pavement surface.

4. White Polyethylene Sheeting.  Cover surfaces to be cured with polyethylene sheeting, sized to extend when sheets are placed, at least 2 feet beyond edges of concrete strip.  Overlap sheets at least 18 inches.  Place and maintain sheeting in complete contact with surface covered, throughout curing period.

5. Lithium Curing.  Product ordering, delivery, storage and handling procedures shall be in accordance with manufacturer's recommendations.

Complete appropriate rough and/or final finishing work prior to the application of treatment.  Begin curing after finishing concrete but not before free water has disappeared.  Apply according to manufacturer’s recommendations after screeding and/or bull floating.

Apply uniformly in continuous operation by power spray or roller according to manufacturer’s recommendations.  Apply to all horizontal and exposed vertical surfaces.  Maintain continuity of coating and repair damage during curing period.

M. REMOVING FORMS

Remove the forms from freshly placed concrete after the concrete has set for at least 12 hours, except auxiliary forms used temporarily in widened areas.  Remove the forms carefully so as to avoid damage to the pavement.  After removing the forms, cure the sides of the slab as outlined in one of the methods indicated above.  The Officer-in-Charge will consider major honeycombed areas as defective work.  Remove and replace the major honeycomb areas.  Remove and replace defective work areas that are full-lane wide sections and at least 10 feet long; and in those areas where removal and replacement are necessary, remove remaining portions of slab that are less than 10 feet long and adjacent to joints. 

N. PROTECTION OF PAVEMENT

Protect the pavement and its appurtenances against both public traffic and traffic caused by its own employees and agents. This shall include flaggers to direct traffic and the erection and maintenance of warning signs, lights, pavement bridges, or crossover.

Repair or replace damages to the pavement before final acceptance.

The Officer-in-Charge will require the Contractor to have available materials for the protection of the edges and surface of the unhardened concrete.  The protective materials include standard metal form or wood plank having a nominal thickness of not less than two inches and a nominal width of not less than the thickness of the pavement at its edges.  The surface protective material includes burlap or cotton mats, curing paper, or plastic sheeting. When rain appears imminent, paving operations shall stop.  Place the forms against the sides of the pavement and cover the surface of the unhardened concrete with the protective covering.

O. OPENING TO TRAFFIC

Do not open the pavement to traffic until it reaches a compressive strength of 3,000 pounds per square inch.

Clean, sign, and mark the pavement properly, and clear the pavement of obstructions.  Provide transitions as necessary to the existing asphalt concrete pavement before opening the roadway to public traffic.

The Officer-in-Charge will not allow construction traffic, equipment, or materials on the pavement while the pavement is attaining the strength.

P. PAVEMENT THICKNESS

The Officer-in-Charge will determine coring locations and observe coring operation.  The Officer-in-Charge will check thickness of pavement by cores obtained by the Contractor in accordance with AASHTO T 24.  The Officer-in-Charge will measure cores in accordance with AASHTO T 148, except that measurement will be taken to nearest one thousandth of an inch; and average of such measurements will be taken to nearest one hundredth of an inch.  Take thickness core samples after completion of corrective work.

The Officer-in-Charge will remove non-PCC pavement materials from bottom of core before determining pavement thickness.

Thickness core samples will be evaluated on basis of primary units.  Primary pavement unit is defined as that area of pavement placed in each day’s paving operations.  Drill one core for each primary unit.

When the primary unit core is deficient by more than 0.2 inch but less than 0.6 inch, drill two additional cores within same primary unit.  Length of initial and two additional cores will be averaged.

When the primary unit core is deficient by more than 0.6 inch, that core will not be used to determine average thickness of the primary unit.  Drill additional cores at intervals not exceeding 10 feet in each direction from deficient core, measured parallel to centerline, until one core is obtained in each direction, which is not deficient by more than 0.6 inch.  Pavement thickness between these two additional cores will be evaluated separately from balance of pavement in that lot.

Pavement limits for separate evaluation will be longitudinal weakened plane or construction joint on each side of core and next transverse weakened plane, construction, or expansion joint, beyond each of last two cores.  Unless the Officer-in-Charge allows pavement within evaluation limits to remain, remove and replace with pavement of specified thickness, at no increase in contract price or contract time.  Drill one additional core in remaining portion of the primary unit.

After replacing deficient pavement, drill one core at random in the primary unit beyond limits of replaced pavement and drill one core in replaced pavement.

Before filling, apply epoxy grout to core holes.  Epoxy grout shall be two-component, 100 percent solid, moisture-insensitive, epoxy-resin system intended for use as high strength grout.  Epoxy Grout shall conform to ASTM C 881, Type IV, Grade 2, Class C.

Fill core holes completely with concrete accepted by the Officer-in-Charge.

The Officer-in-Charge at its sole discretion may determine to relieve any coring requirements and determine the corrective action or price adjustment.

SP 37.4
MEASUREMENT AND PAYMENT

The Officer-in-Charge will measure the concrete pavement per square yard in accordance with the contract documents.  The Officer-in-Charge will pay for the accepted concrete pavement at the contract price per square yard.  Payment will be full compensation for furnishing the necessary material, equipment, and labor to complete the work in place prescribed in this section and the contract documents.
The new curb and gutter adjacent to the concrete pavement will not be paid for directly but shall be considered as included in the price bid for the concrete pavement.
Any cost or impact to the Contractor in providing, training, certification, retraining, replacement or re-certification shall be considered as included with the various PCC contract items. No time extension will be given for the ACI certification of a Concrete Flatwork Craftsman as required by this section, and/or for the removal, replacement, retraining and re-certification of a certified Concrete Flatwork Craftsman that may be required by the Officer-in-Charge.

When the primary unit core thickness is deficient by not more than 0.2 inch from planned thickness, the Officer-in-Charge will pay for that primary unit at 100 percent. 

When the primary unit core thickness indicates pavement thickness is deficient by more than 0.2 inch but not more than 0.6 inch, the Officer-in-Charge will determine pay for that primary unit as an adjusted price that will be the final adjusted price after adjustments have been made for other deficiencies, if any are applicable.

The Officer-in-Charge will not pay for pavement allowed to remain with thickness deficiency greater than 0.6 inch.



When the Officer-in-Charge determines that thickness-deficient areas warrant removal, remove and replace those areas with concrete having thickness indicated in the contract documents.  Replacement pavement shall be in accordance with requirements of this section.
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