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E
NOTICE

This is a standard special provision that revises or modifies CDOT’s Standard Specifications for Road and Bridge Construction.  It has gone through a formal review and approval process and has been issued by CDOT’s Project Development Branch with formal instructions regarding its use on CDOT construction projects.  It is to be used as written without change.  Do not use modified versions of this special provision on CDOT construction projects, and do not use this special provision on CDOT projects in a manner other than that specified in the instructions unless such use is first approved by the Standards and Specifications Unit of the Project Development Branch.  The instructions for use on CDOT construction projects appear below.

Other agencies that use the Standard Specifications for Road and Bridge Construction to administer construction projects may use this special provision as appropriate and at their own risk.

Instructions for use on CDOT construction projects:  
Use this standard special provision on projects having portland cement concrete pavement.
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Delete subsection 412.03 and replace with the following:

Concrete shall conform to the requirements for Class P concrete as specified in Section 601, unless it is fast track concrete pavement, which shall conform to the requirements for Class E concrete as specified in Section 601.  When the Engineer has determined that the quantity of concrete pavement is too small to make the use of mechanical equipment practical, the Contractor will be permitted to use AASHTO M 43 Size 57 or 67 aggregate in lieu of the coarse aggregate specified in Section 601.

Delete subsection 412.04 and replace with the following:

Proportioning shall conform to the requirements of subsection 601.05. 
Subsection 412.05 shall include the following:

The Contractor shall provide a Quality Control Plan (QCP) to minimize voids in the concrete pavement, such as clay balls, mud balls and other deleterious materials.  It shall also identify the Contractor’s method for ensuring that the provisions of the QCP are met.  This QCP shall be submitted to the Engineer at the Preconstruction Conference.  Paving operations may not begin until the Engineer has approved the QCP.  This QCP shall identify and address issues affecting the quality of aggregates incorporated into the concrete mix including but not limited to:

(1) Washing aggregates.

(2) Inspection at the pits, plants and aggregate storage areas.

(3) Base or floor of pits, plants and aggregate storage areas.

(4) Inspection of truck beds.

(5) Methods and frequency of aggregate testing.

(6) Training of operators, haulers and inspectors in regards to aggregate quality.

(7) Plant site selection and layout.

(8) Grizzlies and screens on conveyors.

(9) Stabilization of haul roads and construction accesses.

When the Engineer determines that any element of the approved QCP is not being implemented, the paving shall stop, the cause shall be identified and corrected by the Contractor before paving operations are allowed to resume.

Delete subsection 412.07 and replace with the following:

412.07  Equipment.  Equipment and tools shall be capable of handling materials, performing the work, producing a product of specified quality, and shall be approved.  The equipment shall be at the job site sufficiently ahead of the start of paving oper​ations to be examined and approved.

(a) Hauling Equipment.  Concrete may be hauled and placed with nonagitator equip​ment.  Bodies of nonagitating equipment shall be smooth, mortar tight contain​ers, and shall be capable of discharging the concrete at a controlled rate without segrega​tion.  

(b) Consolidating and Finishing Equipment.  Concrete shall be spread, struck-off and fin​ished by mechanical equipment, either from fixed forms or by slip form method, unless otherwise permitted.

Consolidation shall be accomplished by vibrators for the full width of the concrete paving slabs.  The vibrators shall be the internal type meeting the following requirements:

An electronic monitoring device displaying the operating frequency of each individual internal vibrator shall be required for mainline pavement exceeding 180 m (600 feet) in length.  The monitoring device shall have a readout display near the operator’s controls visible to the paver operator and to the Engineer.  It shall operate continuously while paving, and shall display all vibrator frequencies with manual or automatic sequencing among all individual vibrators.  If a vibrator monitor fails to function properly, a hand held device may be used until the monitor is repaired.  The Contractor shall measure the vibrations of each vibrator at least once an hour.  The repair must be made within 48 hours.

The depth of penetration into the concrete pavement slab of internal vibrators shall be between the surface and mid slab and passing above any reinforcing steel.  An operating position locking device shall be provided so that no part of the vibrating unit can be lowered to the extent that it will come in contact with reinforcing steel or tie bars while paving.

Vibrators shall have a minimum eccentric diameter of 45 mm (1-3/4 inches) or as approved by the Engineer.  Horizontal spacing of vibrators shall not exceed the manufacturer's recommendations, but in no case exceed 450 mm (18 inches) from center to center.  The longitudinal axis of the vibrator body shall be mounted approximately parallel to the direction of paving.  Vibrators shall meet or exceed the following specifications at manufacturers design frequency of 10,000 VPM:

(1) Amplitude (peak to peak) 1.8 mm (0.070 in.)

(2) Centrifuge force 1200 lbs.

Within the frequency range, the Contractor shall adjust the frequency to provide optimum consolidation for the mix and placement conditions.

If any vibrator ceases to function properly, the paving operation shall be stopped immediately and not resumed until the faulty vibrator has been repaired or replaced.  Concrete shall be thoroughly consolidated against and along the faces of all forms and along the full length and on both sides of all joint assemblies by means of vibrators inserted in the concrete.  Vibrators shall not come in contact with or cause displacement of the joint load transfer devices, subgrade, or side forms and shall not interfere with placement of reinforcing steel.

Any variation from the above method must have prior written approval from the Engineer.  The Contractor's documentation shall include evidence that the proposed method of consolidation will provide equal or better consolidation than the method described above.

(c) Tining Equipment.  When longitudinal tining is required, the concrete pavement shall be longitudinally tined with a metal device with a single row of tines.  The tines shall be of such dimensions as to produce grooves parallel with the centerline of the road and in accordance with the dimensions specified in 412.12(d).  The tining machine shall be mechanically operated and shall cover the full pavement width in a single pass at a uniform speed and depth.  Longitudinal tining shall be accomplished by equipment with horizontal and vertical controls to ensure straight, uniform grooves.  Hand tining will be allowed on irregular areas or areas inaccessible to the tining machine.  Hand tining shall consist of creating uniform grooves placed parallel with the centerline of the road.

(d) Concrete Saw.  When sawed joints are required, the Contractor shall provide sawing equipment adequate in number of units and power to complete the sawing to the required dimensions and at a rate that will control cracking.  The Contractor shall provide at least one standby concrete saw in good working order at all times.  An ample supply of saw blades shall be maintained at the site of the work at all times during sawing operations.  The Contractor shall provide adequate artificial lighting facilities for night sawing.  All of this equipment shall be on the job during concrete placement.

(e) Test Bridge.  The Contractor shall furnish a movable bridge that conforms to subsection 601.15(e) for use by the Department.  

Delete subsection 412.12 and replace with the following:

412.12  Finishing.  The sequence of operations shall be the strike-off and consolidation, floating, and final surface finish.

The addition of water to the surface of the concrete to assist in finishing operations will not be permitted. 

The surface shall be finished to a uniform texture, true to grade and cross section, and free from porous areas.  When the finishing machine, either form or slip form, or hand finishing method, leaves a surface that is not acceptable, the operation shall stop and corrective action shall be taken.  Inability of the fin​ish machine to provide an acceptable surface finish, after corrective action, will be cause for requiring replacement of the finish machine.

(a)
Hand Finishing.  Unless otherwise spec​ified, hand finish​ing methods will be permit​ted only under the following conditions.  In the event of breakdown of the mechanical equipment, hand methods may be used to finish the concrete already deposited on the grade when the break​down occurs.  Narrow widths or areas of irregular dimensions, or where operation of the mechanical equip​ment is impractical, may be finished by hand methods.

Hand finished concrete shall be struck off and screeded with a portable screed that is at least 600 mm (2 feet) longer than the maximum width of the slab to be struck off.  It shall be sufficiently rigid to retain its shape. Concrete shall be thoroughly consoli​dated by hand vibrators.

(b) Floating.  Hand floating will be permitted only as specified in paragraph (a) above. Floats made of aluminum will not be per​mitted.

(c)
Final Finish.  For the final finish a strip of plastic turf shall be dragged longitudinally over the full width of pavement after a   strip of burlap or other approved fabric has been dragged longitudinally over the full width of pavement to produce a uniform surface of gritty texture.

The plastic turf drag shall be made of material at least 3 feet wide and be maintained in such a condition that the resultant surface finish is of uniform appearance and reasonably free from grooves over 2 mm (1/16 inches) in depth.  Where more than one layer of burlap drag is used, the bottom layer shall be approximately 150 mm (6 inches) wider than the layer above.  Drags shall be maintained clean and free from encrusted mortar.  Drags that cannot be cleaned shall be discarded and new drags installed.

(d)
Tining and Stationing.  Where posted speeds are 65 km/h (40 mph) or higher, the surface shall be given a longitudinal metal tine finish immediately following turf drag.  Tining is not required where posted speeds are less than 65 km/h (40 mph).  Tining shall produce grooves of 3 mm by 3 mm (1/8 inch x 1/8 inch) spaced 20 mm (3/4 inch) apart and parallel to the longitudinal joint.  Longitudinal tining shall stop at the edge of travel lanes.  Tining devices shall be maintained clean and free from encrusted mortar and debris to ensure uniform groove dimensions.  The tining finish shall not be performed too early whereby the grooves may close up.

Before paving the Contractor shall provide in writing a tining plan showing tining locations and describing methods that will be used for hand tining.  Paving shall not commence until the Engineer has approved the tining plan in writing.

The tining grooves shall be neat in appearance, parallel with the longitudinal joint, uniform in depth and in accordance with what is shown in the plans and these specifications.  Any time that the tining grooves do not meet these requirements, the concrete paving operation shall be immediately stopped and will not resume until the problem has been resolved.

Stationing shall be stamped into the outside edge of the pavement, as shown on the plans.

Subsection 412.13, first paragraph, shall include the following:

When a joint is sawcut more than 75 mm (3 inches) from the designated location, the pavement shall be removed and replaced to the nearest correct joints.  When portions of concrete pavement are removed and replaced, the portion removed shall be the full width of the lane and length of the affected slabs.  This corrective action shall be at the Contractor’s expense.

Delete the first paragraph of subsection 412.13(b)1 and replace with the following:

1. Longitudinal Weakened Plane Joints.  Epoxy coated deformed steel tie bars shall be inserted into the plastic state concrete after the auger.  In the event the tie bars are placed behind the machine paving mold, vibration will be required during placement.  Other methods of the bar placement may be acceptable if the Contractor can demonstrate satisfactory performance of the alternate method.  Proposals of alternate methods or additional costs associated with other methods shall be at the Contractor’s expense.  Tie bars shall be placed according to a method approved by the Engineer.  The Contractor shall, when requested by the Engineer, expose the bars while the concrete is still plastic to verify the tie bar’s final location.  The cost and repair of the concrete will not be measured and paid for separately, but shall be included in the item of work.  Should the tie bars be found to be closer than 25 mm (one inch) to the bottom of the sawed joint, or closer than 50 mm (2 inches) to the bottom of the slab, or the spacing between tie bars be greater than 813 mm (32 inches), the Contractor shall cease paving operations until it can be successfully demonstrated that the required tolerances can be met.  The weakened plane joint shall then be made by sawing in hardened concrete in accordance with the plan details.

Subsection 412.14 shall include the following:

In addition, for Class E concrete, curing blankets with a minimum R-value of 0.5 shall be provided and shall be placed as soon as they can be placed without marring the surface.

Delete Subsection 412.15 and replace with the following:

412.15 Cold Weather Concrete Paving.  The Contractor shall be responsible for the strength and quality of the concrete placed during cold weather.  Before starting paving operations, the Contractor shall be prepared to protect the concrete from freezing.  Maturity meters, to monitor and record time and pavement temperature, shall be installed at the time of placement when the air temperature is expected to fall below 4˚C (40˚F) during the next three days or as requested by the Engineer when the air temperature is expected to fall below 7˚C (45˚F) during the next three days.  The Contractor shall maintain the temperature of the pavement at or above 4˚C (40˚F) until the pavement has attained a compressive strength of at least 14 MPa (2000 psi).  The compressive strength of the concrete shall be determined by the use of maturity meters.  Three maturity meters shall be used for each days concrete paving operations.  One maturity meter shall be placed in the final 4.6 m (15 feet) of paving, and the two other maturity meters shall be placed at locations designated by the Engineer.  The maturity meters shall remain in place until the concrete has attained a compressive strength of 14 MPa (2000 psi).  The maturity meter probes shall be located on the outside edge of the slab, at least 300 mm (1 foot) and not more than 600 mm (2 feet) from the edge.  Each maturity meter shall be capable of recording the time and temperature at three depths, 13 mm (½ inch) below the surface, mid slab and 13 mm (½ inch) above the bottom of the pavement.  

The contractor shall develop maturity relationships for each mix placed during the cold weather conditions described above in accordance with ASTM C 1074 with the following additions or modifications:

(1) The cylinders used to establish the compressive strength vs. maturity relationship shall be cast and cured in the field in conditions similar to the project.

(2) These cylinders shall be tested in pairs at times which yield compressive strengths where three sets are at or below 14 MPa (2000 psi) and one is above 14 MPa (2000 psi).

(3) Testing to determine datum temperature or activation energy will not be required.

(4) A test slab shall be cast at the same time and location as the cylinders.  The test slab shall have a length and width of 1800 mm (6 feet) and a thickness equal to the pavement design thickness.  Slab maturity will be determined with two probes located in the slab approximately 300 mm (1 foot) and 600 mm (2 feet) from the edge.  The test slab shall be cured and protected as that being used on the project.

The development of the maturity relationship and maturity determination of the test slab is part of the trial mix and shall be submitted to the Engineer prior to cold weather concrete paving.

The Contractor shall provide the maturity meters and all necessary wires and connectors.  The Contractor shall be responsible for the placement, protection and maintenance of the maturity meters and wires.  Locations where the maturity meters are placed shall be protected in the same manner as the rest of the concrete pavement.

Maturity meters will not be measured and paid for separately, but shall be included in the price of the pavement.

The following procedures shall be followed if the temperature of the concrete pavement falls below 0°C (32°F) before the concrete reaches 14 MPa (2000 psi):

(1) The Contractor will take cores at locations designated by the Engineer.

(2) The Engineer will take immediate possession of the cores and submit the cores to a petrographer for examination in accordance with ASTM C 856.

(3) All costs associated with coring, transmittal of cores, and petrographic examination shall be born by the Contractor regardless of the outcome of the petrographic examination.

(4) Pavement damaged by frost as determined by the petrographic examination, shall be removed and replaced at the Contractor’s expense.

Delete the third, fourth and fifth paragraphs of subsection 412.16 and replace with the following:

Any of the following conditions shall require removal and replacement:

(1) Pavement slabs in driving lanes containing one or more cracks through the full depth of the slab that separate the slab into two or more parts.  If the Contractor can demonstrate that the crack was caused by factors beyond the Contractor’s control, the Contractor will be reimbursed the costs to remove and replace the slab.

(2) Pavement slabs containing honeycombed areas.

(3) Pavement slabs containing an extreme void as defined below.

(4) Pavement slabs containing more than one void greater in depth than half the pavement thickness.

(5) Pavement slabs containing a cumulative surface area of moderate and severe voids, as defined below, greater than one percent of the slab’s total area.

(6) Pavement slabs containing 20 or more severe voids as defined below.

A void is a defect in a slab caused by air pockets, clay balls, clumps of sand, cement or reinforcing fibers caused by incomplete mixing or foreign materials such as cans, rags, bottles, etc.  The defect will be considered a moderate void when the largest dimension, either height, width or length is at least 13 mm (½ inch) but no more than 50 mm (2 inch).  The defect will be considered a severe void when the largest dimension, either height, width or length is greater than 50 mm (2 inch).  The defect will be considered an extreme void when the largest dimension, either height, width or length is greater than the thickness of the pavement.

When the Engineer determines that voids are at an unacceptable level, the paving shall stop, the cause shall be identified and corrected by the Contractor before paving operations are allowed to resume.

Concrete slabs that are determined by the Engineer to be acceptable if repaired shall have voids filled using materials from the department’s Approved Products List and methods appoved by the Engineer.

When portions of concrete pavement are removed and replaced, the portion removed shall be the full width of the lane and length of the affected slab.  Slabs with cracks penetrating the full depth of pavement shall be removed as required above.  Cracks that penetrate partial depth may, with the written approval of the Engineer, be epoxy injected using materials from the department’s Approved Products List and methods approved by the Engineer.

Subsection 412.18 shall include the following:

The Contractor shall cut the transverse and longitudinal joints to the width and depth required.  The cut shall be made with a power drive saw equipped with diamond blades.  The residue from sawing shall be removed from the pavement by the Contractor.  The material shall be removed at the time of the sawing operation.  Any damage to the concrete pavement such as spalling or fracturing shall be repaired by the Contractor as directed by the Engineer at no cost to the project.  Sawing residue shall be immediately removed from all joints.

Cleaning, repairing, and proper curing of any spalls, fractures, breaks, or voids in the concrete surface of the joints shall be accomplished prior to installing the backer rod material or joint sealant.

The backer rod shall be placed in such a manner that the grade for the proper depth of the seal material is maintained.

Subsection 412.20 shall include the following:

For mainline paving of Pavement Smoothness Category I roadways, as defined in Table 105-4, all slip form paving shall be accomplished by a machine capable of paving at least a 7.3 m (24 feet) minimum width as recommended by the equipment manufacturer.

Subsection 412.22 shall include the following:

Pavements placed with Class E concrete may be opened to traffic when the concrete has reached a maturity value that indicates the concrete has at least a compressive strength of 17 MPa (2500 psi) as determined by ASTM C 1074 as modified in subsection 601.05.  Furnishing, calibrating and use of maturity meters, wire and other appurtenances including the molding, curing and breaking of cylinders for calibration and placement of calibration slabs will not be measured and paid for separately, but shall be included in the work.

Subsection 412.24 shall include the following:

The cost of furnishing, installing, and monitoring vibrators and vibrator monitoring device shall be considered incidental to the contract unit price for Concrete Pavement.

