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Project Specific Special

Add the following Section:
SECTION 514

PORTLAND CEMENT CONCRETE PAVEMENT

514-1.01 DESCRIPTION.  This work shall consist of rehabilitation of existing pavement composed of portland cement concrete pavement on a prepared subgrade or base in accordance with these Specifications and in conformity with the lines, grades, thicknesses, and typical sections shown in the Plans for the Automatic Traffic Recorder (ATR).

At the option of the Contractor, portland cement concrete pavement shall be constructed with equipment utilizing stationary side forms or by the use of slip-form paving equipment.

514-1.02 DEFINITIONS.
1.
PCC Pavement.  The required finished Portland cement concrete pavement needed to support the installation and function of the Alaska DOT&PF’s Weigh In Motion equipment.  As referenced in this Section, PCC pavement, concrete pavement, and pavement shall refer to Portland cement concrete pavement.

2.
WIM.  A particular type of technology that allows for the determination of a number of vehicle characteristics, one being weight, while the vehicle is in motion (Weight In Motion).  As defined in Section 669, there are two different types of WIM technologies used on this project.

514-2.01 MATERIALS.  Materials shall conform to the following requirements:
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Epoxy resin adhesives
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Fine aggregates
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Portland cement
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Reinforcing steel, tie bars, dowel bar
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Water
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1.
Class A-A Concrete shall be Portland cement concrete with a minimum 28 day compressive strength of 3,500 psi when tested according to AASHTO T 22. 
2.
Class W Concrete shall have a minimum 28 day compressive strength of 3,000 psi.

All reinforcing steel, tie bars, and dowel bars shall be clean and free of rust.

CONSTRUCTION REQUIREMENTS

514-3.01 PROPORTIONING OF MATERIALS.  The following classes of concrete shall be used where required:

a. Class A-A Concrete shall be used for PCC pavement, scale pit and concrete pavement repair work.

b.
Class W Concrete shall be used for all minor cast-in-place concrete work, unless otherwise directed by the Engineer.
1.
Contractor’s PCC Pavement Mix Design.  The Contractor shall be responsible for developing a concrete mix design meeting the requirements of this Section.  The Contractor shall not construct the PCC pavement until the Contractor’s submittal has been evaluated and approved by the Engineer.  For approval, the Contractor’s submittal shall include, as a minimum, the following:

a.
Mix proportions by the cubic yard.  Mix design shall include amount of cement, fine and coarse aggregates (in a saturated surface-dry condition), and the approximate amount of water and air entraining admixtures.

b.
Listing of proposed sources for all ingredients,

c.
Test data confirming that the concrete made in accordance with the Contractor’s proposed mix design will meet the requirements of these specifications.  Test data shall be from an independent testing lab or from a commercial concrete producer’s lab.  If the test data is developed at a producer’s lab, the Engineer or a representative may witness all testing.

The PCC pavement shall be air entrained by the use of an approved air entraining admixture to provide an air content in the plastic concrete on the roadway in front of the spreader or slip-form paver of not less than 5 percent, nor more than 8 percent. The coarse aggregate gradation shall be No. 67 per AASHTO M43.

Class W Concrete shall be in accordance with Section 501, Table 501-1.

2.
Admixtures.  Class A-A Concrete shall have the following admixtures:

a.
Water-Reducing Admixtures: ASTM C494, Type A or Type D.

1. Master Builders, Inc., Cleveland, OH; Pozzolith or Pozzolith Polyheed.

2. W.R. Grace & Co., Cambridge, MA; WRDA HYCOL.

3. Euclid Chemical Co., Cleveland, OH; Eucon WR-90.

4. Or approved equal.

b.
Superplasticizers:  ASTM C494, Type F or G.  Hold slump of 5 inches or greater (8 inches maximum) for time required for placement into structure with water-cement ratio.

1. Master Builders, Inc., Cleveland, OH; Rheobuild or Pozzolith Polyheed at dosage greater than 10 ounces per 100 pounds of cement.

2. W.R. Grace & Co., Cambridge, MA; Duracem 100.

3. Euclid Chemical Co., Cleveland, OH; Eucon Super F or 537G.

4. Or approved equal.

c.
Accelerators:  ASTM C494, Type C or Type E.

Master Builders, Inc., Cleveland, OH; Pozzutec 20 (non-chloride), or approved equal.

3.
Consistency.  The materials shall be mixed with sufficient water to produce a stiff concrete that will hold its shape when deposited upon the subgrade or roadbed.  The consistency shall be such that separation of the mortar from the coarse aggregate will not occur during handling.
514-3.02 SUBGRADE PREPARATION.  The Engineer will determine the exact limits of existing asphalt pavement removal and replacement with PCC pavement.

Existing pavement and underlying material shall be removed to the depth required to construct the PCC pavement in accordance with the PCC typical section shown in the Plans.  Removed materials shall be disposed of in accordance with Section 202-2.01 and these Special Provisions.

Prior to placing PCC pavement, the Contractor shall blade, shape, compact, and finish the roadbed to the required line, grade, elevation, compaction, and cross section according to subsections 203-3.01 through 203-3.04, and subsections 301-3.01, and 301-3.02.  Subgrade preparation above or in close proximity of field determined utility locations shall be by hand.  The use of heavy equipment shall be at the Contractor’s risk.  Subgrade shall be free of all loose and extraneous material when concrete is placed thereon.  The subgrade shall be uniformly moist, and any excess water standing in pools or flowing on the surface shall be removed prior to placing PCC pavement.

If traffic is allowed to use the prepared roadbed, check and correct the surface immediately before the PCC pavement is placed.

514-3.03 WATER SUPPLY.  Before placing concrete, the Contractor shall develop a sufficient supply of water and have it available throughout the work.  An inadequate water supply will be considered sufficient cause for delaying or stopping mixing and placing operations.  In case of a deficiency of water, the requirements for subgrade and curing the concrete already placed shall have priority.

514-3.04 PLACING.  For storing, handling, batching, mixing material and delivering concrete, the Contractor shall conform to the following:
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For placing of the PCC pavement, the Contractor shall conform to the provisions in subsection 501-3.06 and as modified in this Section.  The Contractor shall conform to subsection 501-3.04 for placing concrete during cold weather.

The Contractor shall make adequate advance arrangements for preventing delay in delivery and placing of the concrete.  An interval of more than 30 minutes between placing of any 2 consecutive batches or loads shall constitute cause for stopping paving operations, and the Contractor shall make a construction joint at the Contractor’s expense at the location directed by the Engineer in the concrete already placed.

Slip-form paving and finishing machines shall be in satisfactory adjustment and operational condition according to the Engineer.  Prior to placing concrete, the Contractor shall demonstrate proper adjustment of all screeds and floats on slip-form pavers by measurements from grade stakes driven to known elevation.  Satisfactory operation and adjustment of all propulsion and control equipment, including pre-erected grade and alignment lines, shall be demonstrated by moving slip-form pavers and finishing machines over a 100 feet length of prepared subgrade with all propulsion and control equipment fully operational.

PCC pavement shall be constructed in full lane width with contraction joints as shown on the plans. When a paving machine is impractical, place concrete according to subsection 514-3.06.
All concrete shall be placed while fresh.  The use of water for retempering any concrete will not be permitted.

Any concrete showing improper proportions of materials, including water shall not be used in the pavement, and the unsatisfactory concrete shall be removed and disposed of by the Contractor at the Contractor’s expense.

The Contractor shall protect the concrete pavement lane from damage by equipment or traffic.  The Contractor, at the Contractor’s expense, shall repair any damage to the concrete pavement immediately.

The Contractor shall construct reinforcing steel according to Section 503 and as modified by Special Provision.  Firmly position the reinforcement on acceptable supports before placing the concrete.
514-3.05 SPREADING, COMPACTING AND SHAPING.  Concrete shall be spread, shaped and consolidated so that the completed pavement will conform to the thickness and cross section requirements of the Plans and Specifications.  Concrete pavement pliability and workability shall be the Contractor’s responsibility.  Methods of spreading, shaping and compacting that result in segregation, voids or rock pockets shall be discontinued, and the Contractor shall adopt methods which will produce dense homogeneous pavement conforming to required cross section.

PCC pavement constructed contiguous with an existing parallel pavement shall be spread, compacted, and shaped so that completed pavement will conform to the thickness and cross section requirements of the Plans and Specifications and to the following:

1.
The elevation of the pavement surface shall be such that water will not pond on either side of the longitudinal joint with the adjacent pavement.

2.
The new pavement surface at the longitudinal joint shall conform as closely as possible to the elevation of the adjacent pavement.  Any difference in elevation between the new pavement and the existing pavement shall be eliminated by finishing the new pavement within ¼ inch of the adjacent pavement by hand methods, adding or removing concrete as necessary.

3.
Transverse contraction joints in pavement shall be constructed to match the spacing and skew of the contraction joints on any adjoining pavement.

Pavement shall be constructed using only that paving equipment that produces a finished surface meeting the requirements, specified in subsection 514-3.10, “Preliminary Finishing.”  Failure of equipment to produce pavement that conforms to those requirements will constitute cause for stopping placement of concrete until the deficiency or malfunction is corrected.  

Spreading, compacting and shaping shall also conform to the following:

1.
Stationary Side Form Construction.  Side form sections shall be straight, free from warps, bends, indentations, or other defects.  Defective forms shall be removed from the work.  Metal side forms, wooden bulkheads or other suitable material shall be used at end closures and transverse construction joints.

Side forms may be built up by rigidly attaching a section to either top or bottom of forms. If the build-up is attached to the top of metal forms, the build-up shall be of metal.  Width of the base of all forms shall be equal to at least 80 percent of specified pavement thickness.

Side forms shall be of sufficient rigidity, both in the form and in the interlocking connection with adjoining forms, that springing will not occur under the force from subgrading and paving equipment or from the pressure of concrete.  The Contractor shall provide sufficient forms so that there will be no delay in placing the concrete due to lack of forms.

Before placing side forms, the underlying material shall be at the proper grade and compaction.  Side forms shall have full bearing upon the foundation throughout their length and width of base and shall be placed to the required grade and alignment of the edge of the final finished pavement surface according to subsection 514-3.11, “Final Finishing”.  They shall be firmly supported during the entire operation of placing, compacting, and finishing the pavement.

Immediately in advance of placing concrete and after all subgrade operations are completed, side forms shall be trued and maintained to the required line and grade for a distance sufficient to prevent delay in placing concrete.

Side forms shall remain in place until the day after placing the concrete, and in all cases until the edge of the pavement no longer requires the protection of the forms.

Side forms shall be thoroughly cleaned and oiled each time they are used and before concrete is placed against them.

Concrete shall be spread, screeded, shaped and consolidated by one or more machines.  These machines shall uniformly distribute and consolidate concrete without segregation so that completed pavement will conform to required cross section with a minimum of handwork.

The number and capacity of machines furnished shall be adequate to perform the work required at a rate equal to that of concrete delivery.

Concrete for the full paving width shall be effectively consolidated by means of surface vibrators, internal vibrators, or by some other method of consolidation that produces equivalent results without segregation.

When vibrators are used to consolidate concrete, the rate of vibration shall be not less than 3500 cycles per minute for surface vibrators and shall be not less than 5000 cycles per minute for internal vibrators.  Amplitude of vibration shall be sufficient to be perceptible on the surface of concrete more than 1 foot from the vibrating element.  The Contractor shall furnish a tachometer or other suitable device for measuring and indicating frequency of vibration.

Vibrators shall not rest on new pavement or side forms.  Power to vibrators shall be connected so that vibration ceases when forward or backward motion of the machine is stopped.

When concrete is being placed adjacent to an existing pavement, that part of the equipment supported on existing pavement shall be equipped 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.

2.
Slip-Form Construction.  Slip-form pavers shall be equipped with traveling side forms of sufficient dimensions, shape, and strength to produce pavement of the required cross section.  Slip-form paving equipment shall spread, consolidate and screed freshly placed concrete in such a manner that a minimum of handwork will be required to produce a dense homogeneous pavement true to cross section and profile.

No abrupt changes in longitudinal alignment of the pavement will be permitted.  The horizontal deviation shall not exceed 1 inch from the alignment established by the Engineer.

Concrete for the full paving width shall be effectively consolidated by means of high frequency internal vibrators.  Vibrators may be mounted with their axes parallel or normal to pavement alignment.  When vibrators are mounted with their axes parallel with the pavement alignment, they shall be spaced at intervals not to exceed 2.5 feet, measured center to center. When vibrators are mounted with their axes normal to pavement alignment, they shall be spaced so that lateral clearance between individual vibrating units does not exceed 0.5 feet.

While pavement is being spread, compacted and shaped, vibrating units shall be operated within fresh concrete so that the longitudinal axis, at the center of each unit is not more than 0.5 feet above top of pavement grade.

The vibration rate of each vibrating unit shall be not less than 5000 cycles per minute.  Amplitude of vibration shall be sufficient to be perceptible on the surface of concrete along the entire length of vibrating units and for a distance of at least 1 foot away.  The Contractor shall furnish a tachometer or other suitable device for measur​ing and indicating frequency of vibration.

When concrete is being placed adjacent to an existing pavement, that part of the equipment supported on existing pavement shall be equipped 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.

514-3.06 CONSTRUCTION OF IRREGULAR AREAS.  In irregular areas or areas inaccessible to paving equipment, the Contractor shall construct the pavement using side forms.  Strike-off, consolidate, float, and surface finish the concrete, as follows:
a.
Thoroughly and uniformly vibrate and compact the concrete during placement without segregating the material.

b.
Using templates or screeds, strike-off the concrete to shape it to the required cross section between the forms.  Carry a slight excess of concrete in front of the leading edge of the template or screed.

c.
Float the surface to the required grade and cross section.

d.
Finish the surface according to subsection 514-3.11, “Final Finishing”.

514-3.07 JOINTS.  Joints in PCC pavement will be designated as construction joints, contraction joints or expansion joints.  Joints shall be constructed as shown in the Plans and in accordance with the following provisions.

All transverse joints shall be constructed perpendicular to the centerline of pavement as shown on the Plans, and the faces of all joints both transverse and longitudinal shall be normal to the surface of the pavement.

At all times prior to acceptance of the concrete pavement, joints shall be maintained clean and free of all soil, gravel, concrete or asphalt mix and other foreign material except joint filler material.

Straight tie bars shall be deformed reinforcing steel bars conforming to the subsection 709-2.01.

1.
Joints Sawing.  Joint sawing shall be in accordance with subsection 514-3.08.

2.
Construction Joints.  Construction joints are those made by placing fresh concrete against hardened concrete.

The Contractor shall construct a transverse construction joint at the end of each day’s work or where concrete placement is interrupted for more than 30 minutes.  The Contractor shall not construct a transverse construction joint within 10 feet of any parallel joint.  If sufficient concrete has not been mixed to form a slab at least 10 feet long when an interruption occurs, the Contractor shall remove and dispose of the excess concrete back to the last preceding joint. The Contractor shall use a metal or wooden bulkhead to form the joint, shaped to the pavement cross section, and designed to permit the installation of dowel bars.

All transverse and longitudinal construction joints, including the joint between new and existing pavement shall be sawed and sealed with joint filler in accordance with the provisions in 514-3.09.

3.
Contraction Joints.  Longitudinal contraction joints shall be constructed at traffic lane lines in multilane monolithic concrete pavement by the sawing method.  Transverse contraction joints shall be constructed by the sawing method.  The placement of cork or other types of preformed fillers to form a transverse joint shall not be allowed.
All transverse contraction joints shall be located within a spacing tolerance of plus or minus 1 foot, except as otherwise provided.

No transverse contraction joint shall be constructed within 5 feet of another transverse contraction joint under any circumstance.  If the planned spacing of transverse contraction joints would result in locating a transverse contraction joint within 5 feet of another transverse contraction joint, the transverse contraction joint shall be relocated so that it is not within 5 feet of the transverse contraction joint.

Final alignment of transverse contraction joints shall conform to that shown on the Plans and the Contractor shall coordinate the spacing of transverse contraction joints in pavement so that the alignment of transverse contraction joints is continuous across the full width, irrespective of the number or types of longitudinal joints crossed.  Final alignment of longitudinal contraction joints shall be uniformly parallel with the pavement centerline.  Final alignment of both transverse and longitudinal contraction joints shall be free of local irregularities which exceed 1 inch measured from either side of a 12 feet ± 2 inches straight line, except for normal curvature of centerline with respect to longitudinal joints.

Volunteer cracks are all cracks and all portions of cracks that are not coincident with constructed joints.  In the event uncontrolled cracking occurs, the concrete pavement shall be repaired in accordance with the provisions in 514-3.15.

The minimum depth of cuts for the sawed transverse construction joints on either side of each WIM scale frame location shall be per WIM manufacturer’s recommendation.

4.
Dowel Bars.  Dowel bars shall be placed at all expansion and construction joints, in accordance with the Plans.  Longitudinal construction joints (with dowels) shall be constructed when the concrete pavement placement width exceeds the width of the paving operation.  Construct longitudinal construction joints continuous with no gaps in either the transverse or longitudinal construction joints at intersections.

Dowels shall be placed at longitudinal construction joints in a manner that the individual bars are located at the required elevation and spaced as shown in the Plans and in a manner that the vertical edge of the concrete is not deformed or otherwise damaged during placement of the bars.  Except for expansion joints, the Contractor shall not paint or coat the dowels with any material or enclose them in tubes or sleeves.

When new concrete pavement is to be placed against existing concrete pavement, dowels shall be drilled and grouted into the existing pavement with epoxy resin in accordance with the Plans.  The Contractor may use any method for drilling the holes, provided the method selected does not damage the existing concrete pavement.  The Contractor at the Contractor’s expense shall repair any damage caused by the Contractor’s operations, as directed by the Engineer.

The dowel holes shall be blown clean with compressed air before grouting.  Dowels shall be centered in the hole for the full length of embedment before grouting.  The grout shall then be pumped into the hole around the bar in a manner that the back of the hole will be filled first.  Blocking or shimming shall not impede the flow of the grout into the hole.  Dams, if needed, shall be placed at the front of the holes to confine the grout.  The dams shall permit the escape of air without leaking grout and shall not be removed until grout has cured in the hole.

Dowel bars shall be required for the transverse construction joints at the end of concrete paving operations each day or when concrete placement has been interrupted for more than 30 minutes.  Dowel bars shall be placed in accordance with the Plans.  Dowel placement implanters may be used while the concrete is plastic provided they conform to the dowel tolerance specified.

5. Joint Sealants.  Joint filler material shall be in compatible with joint sealant and sized to fit as shown on the plans. It shall meet ASTM C 1330, Type C.

6. Foam Backer Rod.  Foam backer rod shall be with the joint sealants and sized to fit as shown on the plans.

7. Non extruding premolded compressible material for expansion joints shall meet ASTM D-1751.
514-3.08 SAWING METHOD.  The Contractor shall furnish an adequate supply of concrete saws with sufficient power to saw full-depth and complete the work with water-cooled, diamond-edged blades, or abrasive wheels.  The Contractor shall equip saws with blade guards and guides or devices to control alignment and depth.  The Contractor shall furnish and maintain stand-by equipment and an adequate supply of replacement blades or wheels.  If necessary, the Contractor shall continue sawing day and night, regardless of weather conditions and provide adequate artificial lighting facilities for night sawing.

The sawing method shall consist of cutting a groove in the pavement with a power driven concrete saw.  Sawed grooves contraction and construction joints shall be cut to the widths and depths shown on the plans.

The exact time of joint sawing shall be the Contractor’s responsibility.  Sawing transverse contraction joints shall be completed within 24 hours following paving.  Sawing longitudinal contraction joints shall be completed within 12 hours following paving, unless a later time is ordered or permitted by the Engineer, but in any event before opening the pavement to any traffic.  The Contractor shall exert every possible effort to prevent volunteer cracking.  To achieve this, the sequence of sawing may be varied, or other measures not detrimental to the pavement surface may be utilized.

Where a transverse volunteer crack occurs prior to sawing, and any point on the crack is within 5 feet of a planned transverse contraction joint location, the transverse contraction joint shall be relocated as specified herein.  Relocation shall be the minimum amount necessary, but in no event shall it exceed 10 feet.  If a relocation not exceeding 10 feet is insufficient to locate the transverse contraction joint so that it is not within 5 feet of that transverse volunteer crack or other transverse joint or crack, at any point in the length of joint, the contraction joint shall be located at the planned location.  The relocation shall be made without otherwise altering the location of remaining transverse contraction joints except where they too would be within 5 feet of preexisting transverse volunteer cracks.

The Contractor shall use a backer rod and joint filler materials installed in the sawed groove for contraction joints and construction joints to keep foreign materials out of the joints.  The materials used shall be of such character as to not react adversely with chemical constituents of the concrete or cause physical damage to the pavement.  Should the Contractor install joint filler material immediately after sawing the joint, and the filler material is of such composition as to prevent excessive loss of moisture from concrete adjacent to the joint during the 72 hours following paving, spraying the sawed joint with additional curing compound as provided in subsection 514-3.13, “Curing,” will not be required.  If absorptive filler material is used, it shall be thoroughly moistened either before or immediately after installation in the sawed groove.

Filler material may be left in sawed joints upon acceptance of the concrete pavement providing the material is not such as to constitute a physical hazard should it work out of joints after opening the pavement to public use.

Excessive raveling or tearing of concrete adjacent to saw cuts shall be repaired as provided in subsection 514-3.15(1) “Spalls, Raveling, and Tearing”.  Excessive raveling or tearing shall be defined as an accumulation of more than 1 foot of raveling or tearing which exceeds 1/2 inches in width, exclusive of the saw cut, in a 12 foot lane, or an accumulation of more than 0.25 feet of raveling or tearing which exceeds ¼ inch width, exclusive of the saw cut, in a 12 foot lane.

The Contractor shall immediately repair any damage to the curing material during the sawing operations after the sawing is completed, at the Contractor’s expense.

514-3.09 JOINT SEALANTS.

1.
Sealing Sawed Joints.  The Contractor shall fill sawed joints with a joint sealant filler before the concrete pavement is opened to public traffic.  Joint sealant shall be in accordance with Section 705.  Joint sealant shall be of the hot-poured type or cold-poured type.  The Contractor shall clean each joint of all foreign material, including membrane curing compound and concrete slurry before applying joint sealer material.  The Contractor shall place poured joint sealing material when the air temperature is over 40 degrees Fahrenheit.  Immediately remove any excess or spilled material and clean the pavement surfaces.  Do not use sand or similar material to cover the seal.

a.
Hot-Poured Sealants.  If the hot-poured type is used, the joints shall be dry.  If joints are dried with compressed air, care shall be taken to avoid air pockets.  The hot-poured compound shall be applied in accordance with manufacturer’s recommendations.

Install the backer rod with a steel wheel to the depth required.  Do not stretch or twist the backer rod during installation.  Limit the length of backer rod installed to that, which can be sealed during the same workday.

b.
Cold-Poured Sealants.  The cold-poured compound shall be applied under sufficient pressure to fill the groove from top of backer rod to a point approximately ¼ inch below the surface of the concrete pavement.  The joint filled with cold-poured compound shall then be covered with a strip of nonabsorptive paper at least twice as wide as the joint and the paper shall be left in place.

2.
Joint Fillers.  Pre-formed joint fillers shall be in accordance with subsection 705-2.01.

514-3.10 PRELIMINARY FINISHING.  After spreading, compacting and shaping, the portland cement concrete pavement shall be given a preliminary finish by one of the following methods:

1.
Stationary Side Form Finishing.

a.
Machine Float Method.  Self-propelled machine floats shall be used to finish pavement smooth and true to grade.  The number and capacity of machine floats furnished shall be adequate to perform all work required at a rate equal to that at which concrete is delivered.  Any delay exceeding 30 minutes in performing preliminary finishing shall constitute cause for stopping delivery of concrete until machines performing the work are again in proper position to continue without delay. Machine floats shall be capable of running either on side forms or on adjacent lanes of pavement.  When machine floats run on adjacent pavement, its surface shall be protected as specified in subsection 514-3.05, “Spreading, Compacting and Shaping.” Floats shall be constructed of hardwood, steel or steel-shod wood.  They shall be equipped with devices to permit adjusting the under side to a true flat surface.

b.
Hand Method.  The PCC pavement shall be finished smooth and true to grade with suitable manually operated floats or powered finishing machines.  Finishing shall take place as far back of concrete spreading operations as concrete remains workable, and the number of passes shall be sufficient to remove all perceptible inequalities.

2.
Slip-Form Finishing.  Pavement shall be given a preliminary float finish by means of devices incorporated in the slip-form paver.  These may be supplemented, at the Contractor’s option, with suitable machine floats.  Any edge slump of pavement in excess of ¼ inch shall be corrected before concrete has hardened.

Prior to completion of float finishing, water shall not be applied to the PCC pavement surface in excess of the amount lost by evaporation.

The Contractor shall protect the PCC pavement surface from rain damage.

514-3.11 FINAL FINISHING.
1.
General.  After preliminary finishing has been completed, the entire length and width of the PCC pavement shall be ground in accordance with the provisions in this Section.  The Contractor shall finish the concrete so as to provide a pavement section of uniform composition, texture and true to the required grade, cross section and smoothness.  The exact time of grinding shall be the Contractor’s responsibility.  The finished surface of the ground PCC pavement shall be within the WIM manufacturer’s tolerances for correct operation of the WIM equipment and shall match the finished grade profile established by the asphalt for New Seward Highway.  The PCC pavement shall be ground prior to the installation of WIM equipment and appurtenances.  The final pavement surface smoothness tolerances shall be measured according to the provisions in subsection 514-3.12, “Concrete Pavement Smoothness.”

Residual from grinding operations shall be picked up by means of a vacuum attachment to the grinding machine and shall not be allowed to flow across the pavement nor be left on the surface of the pavement.

The noise level created by the combined grinding operation shall not exceed 86 dBA at a distance of 50 feet at right angles to the direction of travel.

2.
Grinding.  Grinding of the PCC pavement shall be completed by the use of a Penhall Grinding Machine, Model G-38 or an approved equal.  Contact:

Penhall Company

11650 N.E. Marx

Portland, Oregon 97220

Phone:  503-253-9500

Fax:  503-253-9611

Contact:  Joseph Morello

Grinding by an approved equal shall be performed with abrasive grinding equipment utilizing diamond cutting blades and in accordance with the requirements described in subsection 514-3.11(1) above.

3.
Concrete Other Than Concrete Pavement.  The Contractor shall finish the concrete surfaces in accordance with subsection 501-3.07 paragraphs (1) and (2) or as directed by the Engineer.

514-3.12 CONCRETE PAVEMENT SMOOTHNESS.
It is the intent of this Section that the concrete pavement shall be constructed in accordance with the material, typical section and the final pavement surface smoothness requirements of the Plans and Specifications.  The Contractor, in the presence of the Engineer, shall determine the compliance with the final finished surface smoothness requirements for the concrete pavement.  Failure of the Contractor to comply with the smoothness requirements shall be considered unacceptable in accordance with the provisions of subsection 105-1.03.  The concrete pavement, work and materials shall be removed or replaced or otherwise corrected by and at the expense of the Contractor.  The final finished pavement shall conform to the following requirements in not more than 10 days following placement of concrete.

1.
Tolerances.  The entire final finished pavement surface shall be divided into a grid network with an interval measuring 3 feet by 3 feet.  Each 3 foot square shall constitute a primary unit of pavement.  Any deviation, measured longitudinally (parallel with centerline) and transversely (normal to centerline) across each primary unit shall be less than 3/16 inch.  Any deviation, measured longitudinally and transversely, across a square made-up of 3 consecutive primary units, (9 feet x 9 feet), shall be less than 0.375 inches.

2.
Determination.  To determine compliance with the surface smoothness requirements, the final finished pavement surface shall straightedged across each primary unit with a straightedge 12 feet ( 2.5 inch long at an interval of 3 feet and 9 feet or an approved equal.
Any high points that cause the surface to exceed these tolerances shall be removed by grinding as provided in this subsection 514-3.11, “Final Finishing.”  Additional grinding shall be performed as necessary to extend the area ground in each lateral direction so that the lateral limits of grinding are at a constant offset from, and parallel with, the nearest lane line or pavement edge, and in each longitudinal direction so that the grinding begins and ends at lines normal to the pavement centerline, within any one ground area.  All ground areas shall be neat rectangular areas of uniform surface appearance.

514-3.13 CURING.  All newly placed concrete shall be cured in accordance with the provisions in subsection 501-3.08 and as modified by subsection 514-3.13.

1.
Curing Pavement.  A water curing method shall cure the entire exposed area of the pavement, including edges.

Should the side forms be removed before the expiration of 72 hours following the start of curing, the exposed pavement edges shall also be kept moist.  Prevent erosion of the base course beneath the exposed pavement edges until the shoulders are constructed.

Curing shall commence as soon as the finishing process provided in subsection 514-3.11, “Final Finishing,” has been completed.  The method selected shall conform to the requirements specified in subsection 501-3.08, “Curing Concrete” and the following:

Water Curing Method. When cotton mats, rugs, carpets, or earth or sand blankets are to be used to retain the moisture, the entire surface of the concrete shall be kept damp by applying water with a nozzle that so atomizes the flow that a mist and not a spray is formed, until the surface of the concrete is covered with the curing medium.  The moisture from the nozzle shall not be applied under pressure directly upon the concrete and shall not be allowed to accumulate on the concrete in a quantity sufficient to cause a flow or wash the surface.  At the expiration of the curing period, the concrete surfaces shall be cleared of all curing mediums.

2.
Curing Miscellaneous Concrete Work.  Exposed surfaces of other miscellaneous concrete areas shall be cured as provided in the subsection above 514-3.13(1)(a).

Cure mortar and grout by keeping the surface damp for 3 days.

After placing, the exposed surfaces of sign structure foundations, including pedestal portions, if constructed, shall be cured for at least 72 hours by spraying with water, or by a moist earth blanket, or by any of the methods provided in subsection 514-3.13, “Curing”.

514-3.14 PROTECTION OF CONCRETE PAVEMENT.  The Contractor shall protect the concrete pavement against all construction and other activities, which abrade, scar, discolor, reduce smoothness, lower coefficient of friction or otherwise damage the surface.  Stockpiling, drifting or excessive spillage of soil, gravel, petroleum products, and concrete or asphalt mixes on the surface of concrete pavement is prohibited unless otherwise approved by the Engineer.  In case of visible cracking of, or other damage to the pavement, operation of the paving equipment on the pavement shall be immediately discontinued.

Concrete pavement protection shall include personnel to direct traffic and the erection and maintenance of warning signs, lights, barricades, and whatever other means may be necessary to accommodate local traffic and to protect the pavement during the curing period or until opened to traffic as determined by the Engineer.

The operation of construction equipment on the new pavement will not be allowed prior to three days minimum cure and 90 percent of the design strength.  Exceptions will be light vehicles required for sawing operations of the finished concrete pavement.  Placement of the asphalt shoulder material may begin at the direction of the Engineer.

Any damage to the concrete pavement occurring prior to final acceptance by the Engineer shall be replaced or repaired by the Contractor in accordance with subsection 514-3.15 at the Contractor’s expense.

514-3.15 REPAIR OF DEFECTIVE CONCRETE PAVEMENT AREAS.  If determined by the Engineer that concrete pavement repair is required, the Contractor shall reconstruct the damaged area or pavement to provide a patch or replacement concrete pavement slab that meets the requirements of Section 514 prior to opening the pavement to traffic.  Repair of the concrete pavement as a result of damage due to the failure of the Contractor to exercise due care and caution in conducting construction operations shall be at the Contractor’s own expense.

1.
Spalls, Raveling, and Tearing. Spalls, and raveling or tearing at sawed joints, shall be repaired as provided in this subsection 514-3.15(1) prior to opening the pavement to public traffic.

Any joints or volunteer cracks with spalls more than 0.6 inches deep which exceed 0.5 inches in width and 4 inches in length that occur before pavement is open to public traffic, and sawed joints with excessive raveling or tearing shall be repaired, but only after removing all weak fractured concrete and cleaning surfaces to receive the patch.  A prime coat of epoxy resin adhesive conforming to the requirements in Section 712, “Miscellaneous” shall be applied to the area to be patched using a stiff bristled brush.  A patch consisting of portland cement concrete or mortar, at the Contractor’s option, shall be ap​plied immediately following the application of the prime coat.  An insert, or other means, shall be used to prevent bonding both sides of planned joints together.

2.
Full Depth, Full Width Patching.
a.
Concrete Removal.  For continuously reinforced concrete pavement, the Contractor shall saw cut the exterior transverse patch or replacement slab limits to a depth of 3(1/4 inch.  Do not allow the saw cut to penetrate the steel reinforcement.  The Contractor shall saw cut longitudinal limits full depth.  Break up the concrete with a chipping hammer down to the steel.

Replacement steel shall be tied.  Cut the existing steel to leave the lap length plus 2 inches.  Lap lengths are shown below.

	Bar Size
	Length of Overlap

Inches

	#3
	15

	#4
	16

	#5
	18

	#6
	22


Remove the concrete pavement by either or both of the following methods:

i.
Break-up and clean out.  The Contractor shall break up the concrete from the center of the damaged area toward the end of the saw cuts.  Remove the concrete pieces with equipment that will not damage the underlying surface.

ii.
Lift-out method.  The Contractor shall lift the slab in one or more pieces without disturbing the underlying surface.  Clean out the area with hand tools.

The Contractor shall dispose of the concrete according to Section 202.  No additional payment will be made for disposal.  When directed, the Contractor shall excavate the underlying material to a maximum depth of 12 inches and replace with aggregate base course according to Section 301.  The Contractor shall prevent adjacent concrete pavement slabs from being undermined.

The Contractor shall remove and replace adjacent concrete pavement slabs damaged by concrete removal.  The Contractor shall repair all saw overcuts at the corner of repair areas and nicks to adjacent concrete pavement slabs outside of the repair area.

b.
Replacing reinforcing steel.  For continuously reinforced concrete pavement, if more than 10 percent of the reinforcing steel is visibly damaged, extend the limits of the repair over the required lap lengths for the size of reinforcing bars shown in (1) above.

For concrete patches, the Contractor shall provide a 3 inches clearance between the ends of the new reinforcing steel and the existing slab face.  Match the number, type, depth and spacing of the new reinforcement to the existing pavement.  Support reinforcing steel with bar chairs or other approved methods while placing concrete.

c.
Joints.  The Contractor shall construct the joints according to subsection 514-3.07.  The Contractor shall field adjust locations and lengths of joints as directed at intersections and other odd shaped slabs such that no joint is less than 18 inches long and no slab has an angle less than 60 degrees.  Construct joints perpendicular to the edge of pavement.

The Contractor shall place dowels into the existing slab as shown for construction joints in the plans.  Drill the dowel or tie bar holes into the face at the required diameter with the drill rigidly supported.  Completely fill the holes around the dowels and tie bars with an epoxy or nonshrink grout for a permanent fastening to the existing concrete.  Furnish a plug or donut to prevent epoxy or grout loss.

The Contractor shall edge all transverse and longitudinal joints against forms or existing pavement.  Transverse joints in a continuous lane pour or longitudinal joints in a continuous dual lane pour do not require edging.

The Contractor shall clean the exposed faces of joints according to the following:

i.
Break-up and clean out.  The Contractor shall break up the concrete from the center of the damaged area toward the end of the saw cuts.  Remove the concrete pieces with equipment that will not damage the underlying surface.

ii.
Lift-out method.  The Contractor shall lift the slab in one or more pieces without disturbing the underlying surface.  Clean out the area with hand tools.

The Contractor shall seal the joints according to the provisions in subsection 514-3.09.

d.
Concrete placement.  The Contractor shall construct side forms to overlap the ends of the existing slab.  Securely fasten side forms so they do not move when concrete is placed.  Concrete shall be Class A-A concrete.  If necessary, to accommodate forms for the patch, the Contractor shall excavate the adjacent shoulders a maximum width of 12 inches.

The Contractor shall cast each patch or replacement pavement slab in one continuous, full depth pour operation.  After removal of the forms, the Contractor shall return the shoulder area to its previous condition.

e.
Finishing.  The Contractor shall finish the patched, damaged, or replacement slabs according to subsections 514-3.10 and 514-3.11 to match the plane and texture (ground surface) of the contiguous pavement.  The Contractor shall check the repaired pavement section for compliance with the smoothness tolerances in accordance with the provisions in subsection 514-3.12, “Concrete Pavement Smoothness.”

514-3.16 OPENING TO TRAFFIC.  The Contractor shall not allow equipment or public traffic on the newly constructed concrete pavement until it has attained a minimum compressive strength of 3,500 psi according to AASHTO T 22 and joints have been sawed and sealed with a joint sealer.  Concrete pavement that fails to meet the minimum strengths above shall not be opened to traffic until directed by the Engineer.

The Contractor shall take concrete specimens for testing from the batches or loads delivered to the jobsite.  From the total specimens taken for the Contractor’s testing, 3 shall be set aside and marked for DOT&PF use for informational purposes.  Test specimens shall be cast according to AASHTO T23 and tested in according to AASHTO T 22.  Test specimens shall be cured on the site under the same conditions of temperature and moisture as the concrete pavement.

The Contractor shall specifically address the concrete paving operations in the Traffic Control Plan as specified Section 643 Traffic Maintenance of the Standard Specifications.

514-3.17 MANUFACTURER’S SERVICES.  The Contractor shall provide the following representatives at site for installation assistance, inspection and certification of proper installation for concrete ingredients, mix design, mixing, and placement of the concrete pavement.

1.
Batch Plant Representative:
a.
Observe how concrete mixes are performing.

b.
Be present during placement of class A-A concrete mix.

c.
Assist with concrete mix design, performance, placement, weather problems, and problems as may occur with concrete mix throughout the Project.

2.
Admixture Manufacturer’s Representative:
a.
Demonstrate special features, product performance, product mixing, testing, and placement or installation for each type of admixture.

b.
Observe how concrete mixes are performing.

c.
Be present during the first placement of Class A-A Concrete.

d.
Assist with concrete mix design, performance, placement, weather problems, and problems as may occur with concrete mix throughout the Project, including instructions for redosing.

514-4.01 METHOD OF MEASUREMENT.  Mix design, trial batches, test cylinders, reinforcing steel, dowels, tie bars, drilling, grout, epoxy resin, chairs, curing, backer rods, joint sealants and fillers, compaction, sawing, finishing, grinding and performing pavement tolerance checks, manufacturer’s representative and other contract items which are required for a complete and functioning and accepted Portland Cement Concrete (PCC) pavement will not be measured for payment, but shall be considered as included in the contract price for Portland Cement Concrete Pavement.

514-5.01 BASIS OF PAYMENT.  The contract price paid Reinforced Portland Cement Concrete Pavement shall include full compensation for furnishing all labor, materials (including cement), tools, equipment, and incidentals involved in constructing the Portland Cement Concrete Pavement, complete in place and for doing all the work prescribed in this Section with the following exceptions:

1.
Excavation to construct PCC Typical section will be subsidiary to item 514.

2.
Typical section roadbed materials Selected Material, Type A and Aggregate Base Course will be subsidiary to items 514.

3.
Asphalt Concrete required will be paid for under Asphalt Concrete, Type II, Class B, or Stone Mastic Asphalt Concrete. 

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
514(1)
Portland Cement Concrete Pavement
Lump Sum
Project Name: Glenn Highway: McCarrey To Hiland Road Resurfacing
Project No.:  IM-0A1-6(29)/55610
Section 514

