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SECTION 02516 - PORTLAND CEMENT CONCRETE PAVEMENT FOR STREETS

PART 1 - GENERAL

A.
Work Included:

1.
Construction of all streets and roadways shown on the plans in close conformity with these specifications and the lines, grades, slopes, sections, thickness, strength and locations.

PART 2 - MATERIALS

A.
Cement shall conform to A.S.T.M. C150-75, Type I Specifications.

B.
Coarse aggregate shall be clean, hard, durable rock or gravel.  Coarse aggregate shall conform to A.S.T.M. C33-latest specifications.  Gradation shall be according to size number 467 or number 57.

C.
Fine aggregate shall be clean natural sand and shall conform to A.S.T.M. C33-77 specifications.

D.
Water used in mixing concrete shall be potable water fit for human consumption.

E.
Admixtures
1.
Air-entraining admixtures shall conform to A.S.T.M. C260-74 specifications.

2.
Water-reducing admixtures shall conform to A.S.T.M. C494-77 specifications.

3.
Water reducing retarding admixtures shall conform to A.S.T.M. C494, Type C.

4.
Superplasticizer shall conform to A.S.T.M. C494-92 Type F water reducing, high range admixture.

F.
Curing compound shall be a white-pigmented impervious membrane.  Curing compound shall conform to A.S.T.M. C309-74, Type 2 specifications.

G.
Tie bars shall be deformed concrete reinforcing steel conforming to A.S.T.M. A615-76, Grade 40 specifications.  Tie bars shall be secured by two metal stakes.

H.
Welded wire fabric shall conform to A.S.T.M. A185-73 specifications.

I.
Joint Sealing Compounds
1.
For use only in sealing roadway pavement joints in 6” thick pavement, use hot poured rubberized asphaltic type in compliance with L.D.O.T.D. 1005.02a. 

2.
Joint sealant for 8" and thicker pavement shall be a combination insert and neoprene sealant installed in strict conformance with manufacturers recommendations.

J.
Metal parting strips used to form keyed joints shall be 16 gauge plain, painted or galvanized steel shaped as shown on the plans.  Metal parting strips shall have punched holes for tie-bars and supporting pins and conform to the dimensions shown on the plans.  Lap parting strips two-inch (2") minimum.

K.
Expansion joint filler shall be clear heart redwood, clear all heart western red cedar, Idaho white pine, western white spruce, northern white pine, sugar pine, western hemlock or white fir.  All species other than redwood and cedar shall be treated with preservatives.  Occasional medium surface checks will be permitted provided that the board is free of any defects that will impair its usefulness for the purpose intended.  No board of a length less than six feet (6') can be used and the separate pieces shall be held securely to form a straight line.

1.
The preservative treatment of wood other than redwood and cedar shall be ammoniacal copper arsenate or chromated copper arsenate conforming to A.W.P.A. P5 with a minimum retention of 0.4 p.c.f.

2.
The dimensions shall be as specified with a tolerance of 1/16" thickness, 1/8" depth and plus or minus ¼" length.

3.
The load required to compress the material in an oven dry condition to fifty percent (50%) of its original thickness shall not exceed eighteen hundred (1800) pounds per square inch.

L.
Load Transfer Devices
Load transfer devices shall conform to the types and details shown on L.D.O.T.D. Standard Plan No.CP-01-3 sheets.

In addition to the various joints shown on CP-01 an additional joint can be used where shown on the plans.  This joint Type D is a Dummy Joint and shall conform to the details of joint Type LJ without the tie bars or supports.

M.
Forms:  Straight side forms shall be made of metal having a thickness of not less than 7/32 inch and shall be furnished in sections not less than ten (10) feet in length.  On curves with a radius greater than one hundred fifty (150) feet straight forms of shorter lengths will be permitted.  The forms shall contain provisions for locking the ends of abutting form sections together tightly and for secure setting.

N.
The specified twenty-eight (28) day compressive strength (f'c) shall be 4000 psi. Concrete shall be designed with a water-reducing admixture and the slump shall not exceed four (4) inches.

1.
Mixing and proportioning concrete – Concrete mix design.  Concrete shall e proportionate to produce a minimum compressive strength of four thousand (4000) P.S.I. at 28 days.   The minimum cement content shall be five and one-half (5 1/2) bags (94) lbs./bag) of cement per cubic yard with a minimum water cement ration of six (6) gallons of water per bag.   Slump of the concrete shall range from two (2) inches to four (4) inches when using a vibrating screen and from one (1) inch to two and one-half (2 ½) inches when using a slip form paver.

2.
When high early strength is required, a high range water-reducing admixture (superplasticizer) shall be used.  The concrete mix prior to the addition of the superplasticizer shall not exceed 3".

B.
If the concrete temperature measured at the point of discharge can be reasonably expected to exceed eighty-five (85) degrees F, a water reducing, retarding admixture (A.S.T.M. C494 Type D) shall be used.

C.
The actual determination of mix design proportions shall be made by the Testing Laboratory and submitted to the Architect and Civil Engineer no later than 72 hours prior to concrete placement.  No concrete shall be placed until the mix design has been reviewed and approved.

D.
Except as modified herein, ready-mixed concrete shall meet all of the requirements of A.S.T.M. C94-latest revision.  All methods, means, and equipment used to produce and deliver the concrete shall also meet A.S.T.M. C94-latest revision specifications.

E.
The Contractor shall provide and maintain a process control system that will provide reasonable assurance that all materials, products and completed construction submitted for acceptance conform to contract requirements.   The Contractor’s process control activities and tests shall be documented and shall be available for review by the Architect and Civil Engineer throughout the duration of the Contract.  Copies of all charts and records documenting the Contractor’s process control activities and tests shall become the property of the Engineer upon completion of the work.  All conforming and non-conforming test results shall be promptly recorded on approved forms or charts.  The Engineer shall be provided a copy of the test results as they are completed during the performance of the work.  The Contractor shall take prompt action to correct any errors, equipment malfunctions, process changes which have resulted or could result in the submission of materials, products, and completed construction which does not conform to the requirements of these provisions.

PART 3 - EXECUTION

A.
Formwork

1.
Formwork shall be properly anchored and secured prior to ordering and placement of concrete. Any movement of the forms will be cause for terminating the paving operations.

B.
Placing and Finishing Concrete

1.
Conditioning of Subgrade or Base Course:  The subgrade or base course shall be brought to proper cross section.  High areas shall be trimmed to proper elevation.  The finished grade shall be maintained in a smooth and compacted condition until the pavement is placed.  No concrete shall be placed until the subgrade or base course has been approved.

2.
The subgrade or base course shall be uniformly moist when concrete is placed.  If it becomes too dry, the subgrade or base course shall be sprinkled, but the method of sprinkling shall not be such as to form mud or pools or water.

3.
Placing Concrete:  The concrete shall be deposited on the grade in such a manner as to require as little rehandling as possible.  All equipment shall be so designed and operated as to assure placing and spreading of concrete without segregation.  Placing shall be continuous between transverse joints without the use of intermediate bulkheads.  Necessary hand spreading shall be done with shovels or other approved tools, excluding rakes.

4.
Concrete shall be consolidated by use of a vibrating screed or internal vibrators approved by the Engineer.

5.
Concrete shall not be placed on a frozen subgrade, when the air temperature is below freezing, or when the air temperature is expected to go below thirty-two (32) degrees F within twelve (12) hours.

6.
The pavement shall be of the size and shape shown on the plans including integral curb, and shall consist of one course of concrete with joints, dowels, etc., as called for in the plans.

7.
Final strike-off, consolidation and finishing shall conform to the requirements of L.D.O.T.D. 601.08 except metal tine texturing will not be required.  The surface texture shall be a broom finish.

8.
Tolerance for surface smoothness shall be as stated in Part 7B.

9.
Split slab construction, if used, will require forms on each side of the slab.  The side of the slab to be joined to a later placement will have a metal keyed joint and tie bars.  Heavy equipment, including batch trucks, will not be allowed on the base next to the fresh concrete until it is a minimum of twenty-four (24) hours old. 

10.
Heavy equipment including batch trucks will not be allowed on the split slab for a minimum of fourteen (14) days after it has been placed, unless a superplasticizer is used with Engineer's approval and the proper number of cylinders is obtained and tests show a minimum of 3500 psi. The Engineer can extend the time period that the slab will not be used until the twenty-eight (28) day test results are available.

11.
Curbs, if formed and poured separately, will be secured to the slab with tie bars.  The surface of the slab that will receive the curb will be rough finished. After the curb is placed and finished it shall be cured with white pigmented curing compound.  Concrete used for curbs shall be the same as concrete used for the slab.  Prior to placement of the curb, the area to receive the curb shall be brushed clean and moistened.

12.
Concrete whose temperature is ninety-five (95) degrees F or greater at the time of placement and concrete not deposited within one and one-half (1½) hours after the initial introduction of the mix water shall be rejected and not used in the work.

13.
Final Strike-Off, Consolidation and Finishing Sequence:  The sequence of operations shall be the strike-off and consolidation floating and removal of laitance, straight edging and final surface finish.

14.      After concrete has been placed and vibrated adjacent to joints as required, the       finishing machine shall be brought forward, operating in a manner to avoid           damage or misalignment of joints.  

15 .     Machine Finishing:  Vibrators for full width vibration of concrete paving slabs            shall not be operated longer than fifteen (15) seconds in one location.  

16.
Hand Finishing:  Unless otherwise specified, hand-finishing methods will not be permitted except under the following conditions:

a.
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 breakdown occurs.

b.
Pavement widths not exceeding sixteen (16) feet or areas of irregular dimensions where operation of the mechanical equipment is impractical may be finished by hand methods.

17.
Concrete, as soon as placed, shall be struck off and screeded.  An approved portable screed shall be used. 

18.
Consolidation shall be attained by the use of a suitable mechanical vibrator or other approved equipment.

19.
Floating:  After the concrete has been struck off and consolidated, it shall be further smoothed, trued and consolidated by means of a float, using an acceptable method.

20.
Straightedge Testing and Surface Correction:  After floating has been completed and excess water removed, but while the concrete is still plastic, the surface of the concrete shall be tested for trueness with an accurate ten-foot straightedge swung from handles approximately three (3) feet longer than one-half (½) the width of the slab.  The straightedge shall be furnished and used by the Contractor. Any depressions found shall be immediately filled with freshly mixed concrete, struck off, consolidated and refinished.  High areas shall be cut down and refinished.  Straightedge testing and surface corrections shall continue until the entire surface is found to be free from observable departures from the straightedge and the slab conforms to the required grade and cross section.

21.      Final Finish and Texture:  Unless otherwise specified, the surface texture shall be a broom finish.  It shall be applied when the water sheen has practically disappeared. The booming operation shall be so executed that the corrugations produced in the surface shall be uniform in appearance and not more than one-sixteenth (1/16) inch in depth.  Brooming shall be completed before the concrete is in such condition that the surface will be torn or unduly roughened by the operation.  The surface thus finished shall be free from rough and porous areas, irregularities and depressions resulting from improper handling of the broom.  

22.     Edging at Forms and Joints:  After the final finish but before the concrete has taken its initial set, the edges of pavement along each side and each side of transverse expansion joints, formed joints and transverse construction joints shall be worked with an approved tool and rounded to the radius specified.  A well-defined, continuous radius shall be produced and a smooth, dense mortar finish obtained.  

C.
Curing

1.
Immediately after completion of the finishing operation and as soon as marring of concrete will not occur, the entire surface of newly placed concrete shall be covered and cured with a white pigmented impervious membrane.

2.
The Contractor shall have available at the job site sufficient covering material to cover and properly protect the last hour's pour against the effects of rain.  This covering material may be burlap mats, waterproof paper or combined burlap and white polyethylene sheeting.  Failure to provide sufficient cover material or to adequately take care of curing requirements shall be cause for immediate suspension of concreting operations.

Concrete whose surface has been marred by rain shall be paid for at 90% of contract price.

3.
Curing compound shall be applied under pressure by mechanical sprayers at the rate recommended by the manufacturer, but in no case less than one (1) gallon per one hundred (100) square feet of surface area.  The spraying equipment shall be of the fully atomizing type equipped with a tank agitator.  At the time of use, the compound shall be stirred continuously by mechanical or other approved means.  Hand spraying of odd widths or shapes and on surfaces exposed by the removal of forms will be permitted provided curing compound has been thoroughly agitated prior to placing in the hand sprayer.  Curing compound shall be applied to the inside faces of joints to be sealed.  In split slab construction, the curing compound shall be applied in such manner as to prevent spraying exposed reinforcing steel.

4.
Upon removal of side forms, the sides of the slabs and curbs exposed shall be protected immediately in such manner as to provide a curing treatment equal to that provided for the surface.

5.
Curbs not cast integrally with the slab shall be cured in the manner specified above immediately after completion of finishing.

6.
The entire surface of concrete to be cured shall be covered by curing compound, leaving no openings of any size including pin holes.

D.
Joint Sealing

1.
All joints must be sealed within ten (10) days of concrete placement and prior to the passage of any wheeled traffic.

2.
Prior to placing sealant remove all loose material assuring that jointing surfaces are clean, dry and structurally sound.  Clean joints by removing all materials by wire brushing or as required.  Blow clean with compressed air just prior to placing sealant.

3.
Follow all requirements of sealant manufacturer.

E.
Opening to Traffic

1.
Pavement shall not be opened to traffic until twenty-one (21) days after placement without approval of the Engineer.

2.
The Contractor shall have full responsibility for the pavement until it is accepted by the Owner.  The Contractor must suitably barricade all access to the pavement to prevent use of it by the public or his employees.

3.
No traffic shall be allowed on the pavement until all joints have been cleaned and sealed.

4.
The pavement may be opened to light traffic when the concrete compressive strength exceeds three thousand (3,000) psi.  The pavement may be opened to all traffic when the concrete compressive strength averages four thousand (4,000) psi.

F.
Final Inspection

1.
The Contractor shall notify the Architect, Engineer, and OWNER forty-eight (48) hours in advance of the time he wishes to have the final inspection. The Construction superintendent shall attend the inspection and have available sufficient labor to open and close manholes, etc.

2.
Prior to the final inspection the pavement shall be cleaned and all joints refilled to the dimension shown on the plans, but in no instance will joint filler be allowed to overflow joints.

 
G.
Surface Smoothness Requirements:

1.
When tested with a ten (10) foot rolling straightedge by test method L.D.O.T.D. TR618-75 not more than ten (10%) percent of each two hundred (200) linear feet of pavement shall have surface deviations in excess of one-fourth inch (¼").

2.
When a greater percentage of a two hundred (200) linear foot segment shows deviation exceeding one-fourth inch (¼") or when roadway areas have deviations in excess of three-eighths inch (3/8"), the deficient areas must be ground down to within the one-fourth inch (¼") tolerance.

3.
When the surface deviation exceeds five-eighths inch (5/8") in ten (10) feet the pavement shall be removed and replaced by the Contractor.

H.
Thickness Requirements

1.
After the pavement has met strength and surface smoothness requirements, it will be measured for thickness and evaluated for acceptance.

2.
Pavement thickness will be determined from cores obtained by the testing laboratory in accordance with A.A.S.H.T.O. Designation T148-49 or A.S.T.M. Designation C174-49.

3.
One core shall be obtained from each twenty-five hundred (2500) square feet of pavement.   

4.
The thickness of all of the pavement within the section shall be the thickness or length of the core in that section as measured by the laboratory in strict conformance with the requirements of A.A.S.H.T.O. or A.S.T.M.

6.
If the Contractor believes that the thickness of all of the pavement within a section is not truly representative of the one core obtained then, at his expense, he can have the testing laboratory obtain additional cores.  The location of the additional core(s) obtained will subdivide the section of the pavement into subsections divided in a like manner. Only one core will be obtained from each section of pavement between transverse joints.

7.
Individual sections of pavement found to be deficient in thickness from the thickness specified or shown on the plans will be penalized.  The penalty shall consist of a deduction form the contract cost in conformance with the table set for the in paragraph 9 below. 

8.
Individual sections of pavement found to be deficient in thickness by more than one-half inch (½") shall be evaluated by the Engineer who will make a recommendation to the Architect and Owner to either accept the deficient section of pavement and assess the penalty provided therefore or to require its removal and replacement with pavement of the thickness and strength specified on the plans.  The decision will be made by the Owner.

9.


Table of Acceptance and Penalty
Thickness as Determined



   
 Penalty per Square

  by Cores





        
   Yard in Dollars

Full Specified Thickness or Greater



   0

0.00 to 0.20 Inches Below Specified Thickness

   0

0.21 to 0.30 Inches Below Specified Thickness
    
$4.00

0.31 to 0.40 Inches Below Specified Thickness
    
$5.00

0.41 to 0.50 Inches Below Specified Thickness
 
$7.00

0.51 to 0.60 Inches Below Specified Thickness  

$12.00 or replace

0.61 to 0.75 Inches Below Specified Thickness  

$15.00 or replace

I.
Strength Requirements

1.
The specified strength (f'c) of the concrete shall be that strength noted on the plans or if not noted shall be four thousand (4,000) psi compressive strength at twenty-eight (28) days.  For the pavement to be acceptable, the average of all sets of three consecutive twenty-eight (28) day compressive strength tests shall equal or exceed the specified strength (f'c) with no individual strength test result more than five hundred (500) psi below the specified strength.  Each strength test shall be the average of two standard test cylinders molded from the same sample of concrete and tested at the same age.

2.
Any section of pavement, where the average of any set of three consecutive tests is below the specified strength (f'c) and any areas of pavement where the average of one set of cylinders show the concrete to be more than five hundred (500) psi below the specified strength, shall be evaluated by the Engineer, and, if in his judgement the deficient areas warrant removal, they shall be removed and replaced with concrete having the strength specified.  The section to be removed, and replaced with concrete meeting the strength requirements, shall be that area which lies on both sides of the location that the deficient strength tests were obtained and extending both ways either to the end of the placement, the end of the days placement, or halfway to the location of the next adjacent pair of cylinders tested and meeting the minimum strength requirement.

J. Testing Requirements

1. Testing shall include plant and field inspection and testing, including molded concrete cylinders for testing, curing of cylinders, and testing of cylinders at 7 and 28 days of age. Also included are field cores for thickness verification.
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