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S-408 PORTLAND CEMENT CONCRETE PAVEMENT:  This work shall consist of constructing a 
concrete pavement with or without reinforcement as specified, constructed on a prepared subgrade 
or base course in accordance with these Specifications, Plans or as established by the Engineer. 
 

A. Both the subgrade and the granular or treated subbase shall be brought to the lines, grades, 
and typical sections shown on the Plans or designated by the Engineer. 

B. Before placing any surfacing material on any section, the ditches and drains along that 
section shall be completed to drain the roadway effectively.  In handling materials, tools, 
equipment, etc., the Contractor shall protect the subgrade from damage.  If ruts are formed, 
the subgrade shall be reshaped and rerolled.  At all times the subgrade shall be kept in such 
condition that it will drain readily.  Until the subgrade has been checked and approved, no 
material shall be deposited thereon. 

C. Storing or stockpiling of materials on the subgrade will not be allowed.  The placing of 
materials or laying of pavement will not be permitted upon a frozen or muddy subgrade. 
1. Fine Grading for Subgrade or Granular or Treated Subbase:  A subgrade or subbase 

must be trimmed or fine graded prior to being overlaid with concrete pavement.  For 
slip form paving, unless otherwise authorized by the Engineer, the subgrade or 
subbase shall be trimmed to grade by the use of an automated, electronically 
controlled machine.  The control of grade and cross slope shall be accomplished by 
use of sensors actuated by a taut reference line.  This line shall be true to line and 
grade, so as to assure vertical control during the subgrade or subbase trimming and 
subsequent paving operations.  The reference line shall be erected and maintained 
by the Contractor. 

2. All high areas in the grade shall be trimmed to the proper elevation.  Low areas shall 
be filled and compacted with suitable subbase material.  The Contractor shall 
maintain the finished grade in a smooth and compacted condition until the concrete 
pavement is placed.  All trimming equipment must operate far enough in advance of 
the paving operation that ample opportunity is given to check the grade and make 
corrections if need be. 

D. Concrete Consistency:  The consistency of the concrete when delivered to the paving train 
shall be between 1" and 2-1/2" slump. 

E. Slip Form Paving:  When paving is performed with a slip form paving unit, the equipment 
shall consist of a concrete spreader or placing machine followed by a separate paving unit.  
The concrete spreader or placing machine requirement may be waived with the approval of 
the Engineer only when it is demonstrated that a quality product and riding surface can be 
attained without the use of an independent spreader.  Traffic will not be allowed on the 
completed subbase without the approval of the Engineer. 
1. No tractive forces shall be applied to the slip form paver except that which is 

controlled from the machine.  The subgrade or surface of the subbase over which 
the tracks of the paver will travel should be trimmed to grade.  The surface shall not 
be disturbed by other equipment.  The paver shall be operated in a continuous 
operation. Frequent starting and stopping of the paver shall not be allowed.  If it is 
necessary to stop the forward movement of the paver, the vibrator and tamping 
elements shall be stopped immediately. 

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

3. Concrete shall not be placed when stormy or inclement weather prevents good 
workmanship. The subgrade or subbase shall be sprinkled lightly with water so that it 
will be in a thoroughly moistened condition when the concrete is deposited thereon. 
Care must be taken to avoid puddling water on the grade, creating a muddy grade. 
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4. Once the paving operation has started, the amount of equipment and supply of 
materials shall be sufficient to insure that placing will be continuous for any given 
working period.  All concrete conveying equipment shall be kept clean. 

5. The concrete shall be deposited on the grade in successive batches in a manner 
which will require as little rehandling as possible.  Concrete shall be placed over and 
against any joint assemblies in such a manner that the joint assembly is retained in 
its correct position. 

6. Spreading shall be done by approved mechanical spreaders in a manner that will 
prevent segregation and separation of the materials. 

7. Necessary hand spreading shall be done with shovels, not rakes.  Workmen shall 
not be allowed to walk in the fresh concrete with boots or shoes coated with earth or 
foreign substances. 

8. After the concrete is struck off by the spreader there shall be sufficient concrete in 
place to allow the final shaping by the use of screeds, templates and pan, depending 
on make, model and type of machines approved for use in the paving train.  The 
paving units shall be adjusted for the required final cross section in such a manner 
that the need to carry back concrete by hand to fill voids or depressions is 
minimized.  Screeds shall carry a uniform roll of concrete, with each screed or 
template being so adjusted that the uniform roll of concrete extends the full length of 
the screed or template and allows just enough concrete to pass under the unit to 
properly feed the next machine.  Screeds or templates should not shove large 
volumes of concrete.  Adjusting a screed or template to maintain a uniform cross 
section is required. 

9. Should any concrete materials fall on or be worked into the surface of the plastic 
concrete it shall be removed immediately by approved methods. 

10. Placement of concrete ahead of the initial spreader strike off shall not be more than 
30 minutes ahead of the final spreader strike off.  If concrete is placed in one lift, the 
placement of concrete shall not be more than 30 minutes ahead of the spreader 
strike off. 

11. Screeds and pans shall be of the adjustable type capable of being adjusted in 
suitable increments to conform to the transition from plane surface to fully crowned 
surfaces while the machine is in motion. 

12. When construction of more than two lanes wide is to be paved by slip form methods, 
and a cold construction joint is required due to the Contractor's method of operation 
the slip form paver will include a device to shape, punch and place a sheet metal 
open trapezoid as a female key way joint.  Bent tie bars or two piece tie bars shall be 
inserted into the hole provided. 

13. The paver shall be equipped with traveling side forms of sufficient dimensions, shape 
and strength to support the concrete laterally for sufficient time to produce pavement 
of the required cross section.  Any edge slump of the pavement exclusive of edge 
rounding, in excess of 0.02 foot shall be corrected before the concrete has 
hardened.  Excessive edge slumping will be sufficient reason to discontinue paving 
until machinery is properly adjusted or removed from the project. 

14. A longitudinal finisher designed to eliminate small surface irregularities shall be 
utilized in the final finishing operation unless otherwise authorized by the Engineer. 

15. Under normal working conditions moisture shall not be applied to the surface of the 
concrete pavement.  The use of additional water on the surface of the fresh concrete 
to lubricate the float of the longitudinal finisher will be allowed only with the express 
permission of the Engineer.  If unusual weather conditions require the addition of 
superficial water to the surface of the concrete, it shall be applied only in the form of 
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a fine fog mist, in small quantities.  Excessive use of finish water will be reason for 
rejection of the concrete work. 

F. Placing Reinforcement:  Except for irregular areas, pavement reinforcement shall be placed 
as shown on the Plans.  All dowel bars and tie bars required by the Plans shall be held in 
proper position by sufficient approved metal bar supports or pins.  Longitudinal joint tie bars 
and dowel bars may be installed mechanically by means of equipment and methods 
approved by the Engineer.  The satisfactory placement of the bars shall depend upon the 
ability of the Contractor's equipment to place the bars in their true position.  The Engineer 
may require, when satisfactory placement is not obtained by mechanical means, that the tie 
bars and dowel bars be installed ahead of placing the concrete and that they be securely 
staked and tied if necessary to hold them in their exact position. All horizontal reinforcement 
shall be supported on metal supports or spacers as indicated on the plan sheets; for 
Supports and Spacers for Reinforcing Steel. The use of small stones, concrete or wood 
blocks for supporting reinforcement will not be permitted.  The use of removable devices, 
supporting the bars from the forms will not be permitted. 
1. Following the placing of concrete, it shall be struck off to conform to the cross section 

shown on the Plans and to an elevation such that when the concrete is properly 
consolidated and finished, the surface of the pavement will be at the elevation shown 
on the Plans.  When reinforced concrete is placed the reinforcement may be 
positioned in advance of the concrete placement or it may be placed in the plastic 
concrete, after spreading, by mechanical or vibratory means. 

2. Where two layers of wire mesh reinforcement are required, as at bridge approaches, 
the bottom layer shall be supported in the required position with bar chairs; 
separators shall be used for the top layer if the strike-off cannot be properly used for 
the operation.  Laps in adjacent sheets or mats of reinforcement shall be as shown 
on the Plans.  Laps parallel to the centerline of the pavement will not be permitted 
except for unusual widths of pavement lanes or for irregular areas.  If the Plans do 
not shown dimensions for laps, the minimum lap either perpendicular or parallel to 
the centerline of the pavement shall be six inches.  The adjacent sheets shall be 
fastened or tied together to hold all parts of the sheets in the same plane.  The wire 
mesh reinforcement shall be placed in the pavement at the elevation as shown on 
the Plans. 

3. The appearance of a "wire pattern" on the surface of the fresh pavement will be 
cause to remedy this particular situation and immediately modify placement 
procedures. 

4. Reinforcing steel shall be free from detrimental amounts of dirt, oil, paint, grease, 
loose mill scale, and loose or thick rust which could impair bond of the steel with the 
concrete. 

G. Consolidation and Finishing:  Consolidation of the concrete shall be attained by the use of 
approved vibrators or other approved equipment.  The concrete shall be sufficiently and 
uniformly vibrated across the full width and depth of the pavement so that the 
density of pavement concrete shall be not less than 98 percent of the rodded unit weight.  
The 98 percent density requirement may be eliminated on such miscellaneous areas as 
entrance pavement, median pavement, gore areas, etc.  Consolidation of these areas shall 
be attained by the use of approved vibrators. 
1. Vibrators, either of the surface type (pan or screed) or the immersion type (tube or 

spud) may be attached to the spreader, paver, or the finishing machine, or may be 
mounted on a separate carriage.  The vibrators shall be operated only when the 
machine to which they are attached is moving forward.  In no case shall hand 
vibrators be operated longer than 15 seconds or less than five seconds in any one 
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location unless approved otherwise by the Engineer.  Vibrators shall be placed in 
and withdrawn vertically from concrete in a slow deliberate manner. 

2. Care shall be taken to see that a uniform, continuous roll of concrete over the 
vibrators ahead of the strike-off is being maintained.  The height of the roll should be 
approximately the same thickness as the pavement being vibrated. 

3. In order to insure concrete consolidation in the vicinity of joint assemblies, the 
Engineer may require that these areas be hand vibrated with an immersion spud 
vibrator. 

4. In the event the specified density is not attained, paving operations shall cease and 
necessary adjustment be made to produce concrete to conform to the density 
requirements. 

5. The Engineer shall use an approved nuclear density measuring device to monitor in 
place density.  A moveable bridge shall be furnished and moved to test locations by 
the Contractor, as required, to allow the inspector to work over the fresh concrete. 

6. On projects or areas within projects where the use of conventional equipment is 
impractical, other consolidating and finishing equipment, approved by the Engineer 
may be used in lieu of the equipment designated above. 

H. Fixed Form Paving:  At the option of the Contractor the fixed form paving method may be 
used. 

I.    Forms:  Straight forms shall be of metal having adequate thickness to support the 
equipment and shall be furnished in sections not less than ten feet in length.  Forms shall 
have a depth equal to the prescribed edge thickness of the concrete, without horizontal joint, 
and a base width at least equal to the depth of the forms.  Flexible or curved forms of proper 
radius shall be used for curves of 150 foot radius or less except, approved straight forms of 
five feet lengths may be used for curves of a radius from 75 feet to 150 feet.  Flexible or 
curved forms shall be of a designed acceptable to the Engineer.  The Engineer may approve 
the use of wood forms in areas requiring hand finishing.  Forms shall be provided with 
adequate devices for secure setting so that when in place they will withstand, without visible 
spring or settlement, the impact and vibration of the consolidating and finishing equipment.  
Flange braces shall extend outward on the base not less than 2/3 of the height of the form.  
Forms with battered top surface, and bent, twisted or broken forms shall be removed from 
the work.  Repaired forms shall not be used until inspected and approved.  Buildup forms 
shall not be used except where the total area of pavement of any specified thickness on the 
project is less than 2,000 square yards.  The top face of the form shall not vary from a true 
plane more than 1/8 inch in ten feet, and the upstanding leg shall not vary more than 1/4 
inch.  The forms shall contain provisions for locking the ends of abutting form sections 
together tightly, and for secure setting. 
1. Base Support:  The foundation under the forms shall be hard and true to grade so 

that the form, when set, will be firmly in contact for its whole length and at the 
specified grade. 

2. Form Setting:  Forms shall be set sufficiently in advance of the point where concrete 
is being placed so that line and elevation can be checked.  After the forms have 
been correctly set, the grade shall be thoroughly tamped, mechanically, at both the 
inside and outside edges of the base of the forms.  Forms shall be staked into place 
with not less than three pins for each ten foot section.  A pin shall be placed at each 
side of every joint.  Form sections shall be tightly locked, free from play or movement 
in any direction.  The forms shall not deviate from true line by more than 1/4 inch at 
any point.  No excessive settlement or springing of forms under the finishing 
machine will be permitted.  Forms shall be cleaned and oiled prior to the placing of 
concrete. 
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3. Grade and alignment:  The alignment and grade elevations of the forms shall be 
checked and corrections made by the Contractor immediately before placing the 
concrete.  When any form has been disturbed or any grade has become unstable, 
the form shall be reset and rechecked.  The requirements for placing concrete, 
reinforcement, consolidation and finishing, and other incidental items concerning 
concrete paving shall be as outlined and specified for slip form paving. 

4. Removing Forms:  Unless otherwise provided, forms shall not be removed from 
freshly placed concrete until it has set for at least twelve hours, except auxiliary 
forms used temporarily in widened areas.  Forms shall be removed carefully so as to 
avoid damage to the pavement.  After the forms have been removed, the sides of the 
slab shall be cured as specified for the surface.  Major honeycombed areas will be 
considered as defective work and shall be removed and replaced.  Any area or 
section so removed shall not be less than six feet in length or less than the full width 
of the lane involved.  When it is necessary to remove and replace a section of 
pavement, any remaining portion of the slab adjacent to the joints that is less than 
ten feet in length, shall also be removed and replaced. 

5. Texturing:  As soon as all excess moisture has disappeared and while the concrete 
is still plastic enough to make a granular surface possible, a drag shall be used 
which shall consist of a seamless strip of damp burlap, artificial turf or cotton fabric, 
which shall produce a uniform surface of gritty texture after dragging it longitudinally 
along the full width of pavement.  Drags shall be maintained clean and free from 
encrusted mortar.  Drags that cannot be cleaned shall be discarded and new drags 
substituted.  Following the dragging operation, unless designated otherwise on the 
Plans, a final finish or texture shall be made by giving the surface of the plastic 
pavement a transverse rough broomed finished. 

6. Prior to texturing, the exposed edge of the pavement shall be finished with an edger 
to a radius of 1/4 inch.  The interior longitudinal joints on multiple-lane pavement 
shall be edged to a radius of 1/8 inch.  Any tool marks appearing on the slab 
adjacent to the joints or edge of slab shall be eliminated.  The rounding of the corner 
of the slab is to be disturbed as little as possible. 

J. Joints shall be constructed in accordance with the details shown on the Plans and these 
Specifications and with the best of workmanship.  Failure to construct the joints called for in 
the best possible manner will be cause for suspension of work until the cause of the 
defective work is remedied. 
1. If existing pavement of any type is required to abut with the new pavement, and the 

termination of the removal is not at an existing joint, the new joint shall be made by 
sawing the existing pavement not less than two inches deep before removal. 

2. All contraction joints shall be sawed before uncontrolled cracking occurs.  When 
extreme conditions could exist which make it impracticable to prevent erratic 
cracking by sawing the joints early, methods should be devised at the onset of the 
project by the Contractor with the cooperation of the Engineer to control this 
cracking.  The principal objective is to create or form a plane of weakness in the 
fresh concrete no wider than the initial saw cut and to a depth of D/3 + 1/4".  The 
"wet cut" should be straight and well defined in order that it may be "sawed out" by 
the saw crew. 

3. Any transverse joint requiring hand finishing and edging shall be edged with a tool 
having a radius of 1/8 inch unless otherwise directed by the Engineer.  The 
horizontal surface of the edger should not indent the surface of the pavement. 

4. Concrete shall be placed so that it will not displace or disarrange the joint assembly.  
The location of contraction joints shall be marked in such a manner as to assure the 
joints are sawed in the proper location. 
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           A butt construction joint shall be made perpendicular to the center line of the 
pavement at the close of each day's work and also when the process of depositing 
concrete is stopped for a length of time such that the concrete will have taken its 
initial set.  This joint shall be formed by using a clean header having a nominal 
thickness of two inches, a depth of not less than the thickness of the pavement and 
length of not less than the width of the pavement lane unless approved otherwise by 
the Engineer.  The header shall be cut true to the crown of the finished pavement 
and shall be accurately set and held in place in a plane at right angles to centerline 
and perpendicular to the surface of the pavement. 

5. The top surface of the header shall be protected with steel.  On the face of the 
header along the center of the header there shall be securely held in place a 
trapezoidal piece of metal or wood the full length of the header approximately two 
inches wide and at least one inch depth to form a grooved or keyed type joint.  This 
joint shall be tied keyed construction. 

6. Unless shown otherwise on the Plans, no construction joint shall be placed within ten 
feet from an expansion, contraction, or other construction joint. 

7. Special Joints shall be constructed as shown on the Plans or as ordered by the 
Engineer around drainage, utility and other structures located within the concrete 
pavement boundaries.  Temporary forms used in constructing the joints shall be held 
securely in place during the concrete placement operation. 

8. All joints shall be wet sawed and constructed as shown on the Plans. 
9. Widening of the relief (“wet cut”) joints to full width shall not be performed until the 

concrete is at least 48 hours old and shall be delayed longer when the sawing 
causes raveling of the concrete.  If sawing is performed prior to completion of the 
curing period, the Contractor shall maintain the cure by use of curing tapes, plastic 
devices, or other materials approved by the Engineer.  Membrane curing damaged 
during the sawing operation shall be repaired by the Contractor as directed by the 
Engineer. 

10. The joint groove shall be centered over the relief (“wet cut”) cut and sawed to the 
specified dimensions shown on the Plans. 

11. Should any spalling of the sawed edges occur which would detrimentally affect the 
joint seal; it shall be patched with an approved epoxy patching compound and 
allowed to harden prior to installation of the joint material.  Each patch shall be true 
to the intended neat lines of the finished cut joint. 

12. Cleaning Freshly Cut Sawed Joints.  Immediately after sawing the joint, the resulting 
slurry shall be completely removed from the joint and the immediate area by flushing 
with a jet of water under pressure, and by the use of other tools as necessary. 

13. Just prior to sealant being applied, a final cleaning of the joint shall be made by 
sandblasting the joint, followed by an air blast to clean incompressible from the joint. 

14. Sealing Joints.  The location, size, and configuration for joint sealant shall be shown 
on the Plans.  Joint Sealant shall be Hot Type Joint Sealant.  Joints shall be sealed 
prior to opening to traffic. 

15. Filling the Joint.  Joints shall not be sealed until they are thoroughly clean and dry 
and the pavement is at least seven days old unless otherwise stipulated in the 
manufacturers publications and approved by the Engineer.  Sealant shall not be 
applied to wet or damp concrete or installed during inclement weather.  The sealer 
shall be placed in reasonably close conformity with dimensions shown on the Plans.  
Any unreasonable deviation will be cause for rejection of the joint until satisfactory 
corrective measures are taken.  Joint sealant application will not be permitted when 
the ambient air temperature is less than 40 F. (4.4 C.) or as specified in the 
manufacturer's publications. 
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16. The joint sealer shall be applied by an approved mechanical device from inside the 
joint in such a manner as to cause it to wet the joint surfaces.  Any failure of the joint 
material in either adhesion or cohesion will be cause for rejection, and the joint shall 
be repaired to the Engineer's satisfaction at the Contractor's expense. 

17. After a joint has been sealed, all surplus joint sealer on the pavement or structure 
surfaces shall be promptly removed. 

18. Traffic shall not be permitted over sealed joints until the sealer is tack free, or until 
debris from traffic does not imbed into the sealant. 

K. Header Boards:  Immediately after the forms are removed, exposed ends of new concrete 
pavement shall be protected, by use of a wooden header board, from both temporary 
construction traffic and permanent future traffic.  Temporary header boards may be removed 
when the Contractor abuts the joint with a permanent type surfacing.  If the joint is not 
abutted with a permanent type surfacing, the header board shall remain in place until future 
construction renders it unnecessary. 
1. A header board having dimensions of not less than three inches (nominal) by eight 

inches (nominal) shall be bolted securely to the end of the pavement in a manner to 
protect the edge of the pavement from damage.  The header board shall extend the 
full roadway width, but may be in two sections.  At the time of placing the concrete, 
six 1/2 inch by eight inch bolts (three for each lane) shall be embedded in the end of 
the pavement in a manner that will hold the header board securely. The header 
board shall be shaped to conform to the crown of the pavement and shall be 
installed flush with the concrete pavement surface.  The finishing and installing of the 
header board shall be considered subsidiary work pertaining to the other items of the 
Contract and will not be paid for directly. 

L. Hand Finishing:  Unless otherwise specified hand finishing methods should be held to the 
minimum.  Generally, hand methods of placement and finishing will be permitted as follows: 

 
 For pavement when a breakdown of some portion of the paving train occurs, 

necessitating the hand finishing of that portion of the concrete already in place. 
 For pavement lanes that may be too narrow or a length too short to 

accommodate a full paving spread. 
 For all irregular shaped area. 
 For special approach sections to bridges, widened portions at bridges, 

intersection, and sections widened beyond traffic lanes. 
 When the dimensions of the work make the use of a complete power operated 

paving train impossible or impracticable. 
 Handwork comprised of paving uniform width areas or transition width areas 

using false forms shall be finished, whenever possible, with a mechanical 
finishing machine and/or approved vibrating screed. 

 Approved spud hand vibrators shall be used on any area considered impractical 
to vibrate with a vibrating screed.  Approved metal or wood floats may be used if 
needed to help close an open or porous surface condition. 

 The operation of consolidation and screeding or striking off the concrete shall 
continue until the concrete is uniformly consolidated and the surface is true to 
line, grade and cross section. 

 After the concrete has been properly struck off, the surface of the pavement shall 
be straight-edged for trueness and finished.  A drag shall be used to remove 
surface straightedge marks.  The drag may be pulled by hand, and the results 
should be similar to that on the mainline pavement. 
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M. Protection and Curing of Concrete:  The pavement shall be cured by the following method:  
Liquid membrane-forming compounds.  Failure to provide proper curing will be considered 
as sufficient cause for immediate suspension of the concreting operations. 
1. After finishing operations have been completed and immediately after the free water 

has left the surface, the surface of the slab shall be completely coated and sealed 
with a uniform layer of white membrane curing compound.  The compound shall be 
applied in one application at a rate of not less than one gallon per 150 sq. feet of 
surface.  The curing compound shall be thoroughly mixed at all times during usage.  
Thinning the white membrane compound will not be permitted. 

2. If the newly coated film is damaged in any way, the Contractor will be required to 
apply a new coat of material to the affected areas equal in curing value to that 
specified for the original coat.  The treated surface shall be protected by the 
Contractor from injury for a period of at least four days. 

3. Immediately after the forms are removed, (fixed form and slip form) the entire area of 
the sides of the slab shall be coated with curing compound at the rate specified for 
the pavement surface regardless of whether or not further concrete placement will be 
made against the pavement edge.  Approved hand-spray equipment will be 
permitted only for the application for the curing compound on the sides of the slab 
and for repairing damaged areas and for hand finished areas. 

4. No motorized traffic shall be allowed on the pavement until ten days after addition of 
the curing media. 

5. Cold Weather Limitation and Curing:  Unless otherwise authorized in writing by the 
Engineer, concrete placement operations may be started when the ambient air 
temperature is 35 F (2 C.) and rising, and when the surface temperature of the 
area to be paved is 35 F. (2 C.) and above.  Paving shall be discontinued when the 
ambient air temperature falls below 35 F.(2 C.)  Concrete pavement will not be 
placed when it is raining or snowing; neither will it be placed on wet, muddy or frozen 
grade. 
 When the ambient air temperature is expected to drop below 35 F. (2 .) anytime 

during the curing period precautions shall be taken. A sufficient supply of 
approved moisture barrier material (in addition to Liquid Curing Compound), and 
suitable blanketing material, such as straw, hay, and burlap, shall be close by 
and available as required to cover the pavement with a moisture barrier material 
and protect with blanketing material all pavement less than four days old. This 
cold weather curing and protection will be such that a temperature of at least 40 
F. (4.5 C.), as measured along the surface of the concrete, will be maintained 
for at least four days after placing.  Concrete damaged by cold weather, as 
determined by the Engineer, shall be removed, disposed of, and replaced at the 
Contractor's expense. 

 If authorized in writing by the Engineer to place concrete pavement when the 
ambient air temperature is below 35 F. (2 C.), the cold weather specifications 
as outlined in these Specifications shall govern. 

6. Early Strength Concrete Curing:  The curing period for early strength concrete 
pavement shall conform to the requirements specified for concrete pavement.  Traffic 
may use this pavement after the four-day curing period.  Joints will be completed in 
accordance with the manufacturer's recommendations for Early Strength Concrete 
Pavement. 

N. Protection of Pavement Against Rain:  Prior to beginning a Portland cement concrete 
pavement project the Contractor shall review with the Engineer his plan to protect the 
pavement in the event of rain.  This plan will include the type and amount of protective 
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materials as well as the methods proposed to protect the pavement.  The plan will be 
submitted in writing to the Engineer for his approval prior to commencing paving operations. 
1. As a minimum, the Contractor's plan will include protective covering and side 

forms available at the project site at all times to protect the surface and edges of 
the newly placed concrete pavement should it rain.  Polyethylene, burlap or other 
covering materials may be used.  Side forms may be of wood or steel and must 
have a depth not less than the thickness of the pavement.  The location of the 
Contractor's storage site shall be specified in order that a review of the protective 
materials may be conducted by the Engineer in company with the Contractor's 
Representative. 

2. When rain appears imminent, all paving operations shall stop and the Contractor 
shall initiate his Protection Plan.  The covering shall extend back to the point 
where the rain will not indent the surface.  Care should be exercised to prevent 
unnecessary damage to the surface with the covering. 

O. Pavement Smoothness:  On pavement surfaces not subject to the profilograph test the 
surface will be tested using a ten foot straightedge at locations selected by the Engineer.  
The variation of the surface from the testing edge of the straightedge between any two 
contact points, longitudinal or transverse, with the surface, shall not exceed 1/8 inch.  
Irregularities exceeding the specified tolerance by an amount not to exceed 1/2 inch shall be 
corrected by and at the expense of the Contractor with an approved profiling device or by 
other means as approved by the Engineer. Irregularities exceeding the specified tolerance 
by an amount exceeding 1/2 inch shall be corrected by removing the defective work and 
replacing it with new material, by milling and overlay, or by other means satisfactory to the 
Engineer. Following correction the areas will be retested to verify compliance with the 
specified tolerance. All necessary corrections shall be at the expense of the Contractor. 

P. Profilograph Test:  The smoothness of the pavement will be determined by using a 
profillograph over the surface finish of the mainline pavement, side roads, auxiliary lanes 
and ramps when specified in the Special Conditions. 

1. Equipment:  The Contractor shall provide and operate a California-type profilograph 
with computerized recorder to determine the profile.  Other types of profilographs 
and recorders that produce compatible results may be used if approved by the 
Kansas Department of Transportation Bureau of Materials and Research. The 
Contractor’s operator shall be certified according to Kansas Test Method KT-46. 

2. Surface Test:  The Contractor shall furnish paving equipment and employ methods 
that produce a riding surface having an average profile index of 30 inches per mile or 
less per 0.1 mile section, except as provided for in subsequent paragraphs.  
Pavement profiles will be taken for each lane in accordance with Kansas Test 
Method KT-46.  Additional profiles may be taken only to define the limits of an out-of-
tolerance surface variation.  The profilograph shall be taken after final rolling and 
before the surface is opened to traffic. 

3.   Smoothness Evaluation:  The Contractor shall furnish the profilogram and his 
evaluation to the Engineer. Results shall be furnished to the Engineer within two 
working days after any corrections are made.  The Contractor shall determine a 
profile index (in./mi.) for each section of finished pavement surface.  A pavement 
section is defined as a continuous area of finished pavement 0.1 mile in length and 
one lane (12 ft. nominal) in width.  A partial section resulting from an interruption of 
the continuous pavement surface (i.e. Bridge Approaches, side road tie-ins, etc.) is 
subject to the same evaluation as a whole section. 

4.   Corrective Action:  Each section of pavement will be evaluated using the profilograph 
to determine if corrective action is necessary.  Each individual profilogram trace will 
be evaluated (not the average of multiple traces) to determine areas where 
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corrective action is needed.  All areas within each section having high or low points 
(bumps or dips) with deviations in excess of 0.40 inches in a length of 25 feet shall 
be corrected regardless of the profile index value.  Pavement surfaces having an 
initial profile index greater than 30 in./mi. per individual trace shall be corrected to 
reduce the profile index to 30 in./mi. or less per section for that trace.  Pavement 
surfaces having an initial profile index for any section in excess of 40 in./mi. shall be 
corrected regardless of the average profile index for the full length of the pavement.  
When profile corrections are required, the Contractor shall use one or more of the 
following corrective methods: 

 
 Diamond Grinding or use of other profiling devices, 
 Removing and replacing the entire pavement thickness, 
 Use of other methods that will provide the desired results. 

 
The corrective methods chosen by the Contractor shall be subject to the approval of 
the Engineer and shall be performed at the Contractor’s expense.  The Contractor 
shall retest any section where corrections were made to verify that the corrections 
have produced a profile index of 30 in./mi. or less per section for each trace, and that 
the profile index for none of the individual sections exceeds 40 in./mi.  

5. Repair of Defective Pavement Slabs:  It shall be the responsibility of the Contractor 
to replace any defective panels.  A panel shall be considered defective as follows 
when any defect in the slab exists that would, in the opinion of the Engineer, impair 
the capacity of the slab to perform its function under anticipated traffic conditions or 
when any defect in the slab exists that would, in the opinion of the Engineer, degrade 
the appearance of the slab.   
 

Q. METHOD OF MEASUREMENT:  “Portland Cement Concrete Pavement” shall be measured 
by the square yard of completed and accepted work. 

 
R. BASIS OF PAYMENT:  “Portland Cement Concrete Pavement” shall be paid for at the 

contract unit price measured as stated above. 


