SUPPLEMENTAL SPECIFICATION NO. 2





P-501, PCC Pavement





This Supplemental Specification amends the provisions of the Standard Specifications for Airport Construction, 1998 Edition, and shall be considered to be a part of those Standard Specifications, superseding any conflicting provisions in the Standard Specifications applicable to work under the Contract.





	501–3.1  PROPORTIONS.  Delete entire text from this subsection and insert the following in its place:





Design concrete to achieve a 28-day flexural that meets or exceeds the acceptance criteria contained in paragraph 501-5.2 for a flexural strength of 650 psi (4480 kPa) psi.  Design the mix using the procedures contained in Chapter 7 of the Portland Cement Association's manual, "Design and Control of Concrete Mixtures".





To ensure that the concrete actually produced will meet or exceed the acceptance criteria for the specified strength, the mix design average strength must be higher than the specified strength.  The amount of overdesign necessary to meet specification requirements depends on the producer's standard deviation of flexural test results and the accuracy which that value can be estimated from historic data for the same or similar materials.





The minimum cementitious material (cement plus fly ash) (cement plus ground slag) shall be 500 pounds per cubic yard (227 kg per cubic meter).  The ratio of water to cementitious material, including free surface moisture on the aggregates but not including moisture absorbed by the aggregates shall not be more than 0.50 by weight.





Prior to the start of paving operations and after approval of all material to be used in the concrete, submit a mix design showing the proportions and flexural strength obtained from the concrete at 7 and 28 days.  Include, with the mix design, copies of test reports, including test dates, and a complete list of materials including type, brand, source, and amount of cement, fly ash, ground slag, coarse aggregate, fine aggregate, water, and admixtures.  Show the fineness modulus of the fine aggregate and the air content.  Submit the mix design to the Engineer at least 15 days prior to the start of operations.  Do not begin production shall until the mix design is approved in writing by the Engineer.





Should a change in sources be made, or admixtures added or deleted from the mix, submit a new mix design must be submitted to the Engineer for approval.





Flexural strength test specimens shall be prepared in accordance with ASTM C 31 and tested in accordance with ASTM C 78.  The mix determined shall be workable concrete having a slump for side–form concrete between 1 and 2 inches (25 mm and 50 mm) as determined by ASTM C 143. For vibrated slip–form concrete, the slump shall be between 1/2 inch (13 mm) and 1 1/2 inches (38 mm).





	501–3.2  CEMENTITIOUS MATERIALS. Delete entire text from this subsection and insert the following in its place:





Fly Ash.  Fly ash may be used in the mix design.  When fly ash is used as a partial replacement for cement, the minimum cement content may be met by considering Portland cement plus fly ash as the total cementitious material, except that Portland cement shall not be less than 400 pounds per cubic yard (182 kg per cubic meter).  The replacement rate shall be determined from laboratory trial mixes, but shall not exceed 30 percent by weight of the total cementitious materials.  





Ground Slag.  Ground blast–furnace slag may be used as a partial replacement for Type I or Type II Portland cement at a replacement ratio of 1.0 lb. of slag per 1.0 lb. of cement up to a maximum cement replacement of 50% (i.e., 282 lbs cement plus 282 lbs slag).  If the concrete is to be used for slipforming operations and the air temperature is expected to be lower than 55°F (13°C) the percent slag shall not exceed 30 percent by weight.





	501–5.1  ACCEPTANCE SAMPLING AND TESTING.  Delete paragraph 501-5.1a(1)&(2) in their entirety and inset the following in its place:





	a.  Flexural Strength.





		(1)  Sampling.  Each lot will be divided into four equal sublots.  One sample will be taken for each sublot from the plastic concrete delivered to the job site.  Sampling locations will be determined by the Engineer in accordance with random sampling procedures contained in ASTM D 3665.  The concrete will be sampled in accordance with ASTM C 172.





Testing. Two (2) specimens will be made from each sample.  Specimens will be made in accordance with ASTM C 31 and the flexural strength of each specimen will be determined in accordance with ASTM C 78.  The  flexural strength for each sublot will be computed by averaging the results of the two test specimens representing that sublot.  





	501–5.1  ACCEPTANCE SAMPLING AND TESTING.  Add a new paragraph immediately after paragraph 501-5.1c. of this subsection which is to read as follows:





d.  Outliers.  All individual flexural strength tests within a lot will be checked for an outlier (test criterion) in accordance with ASTM E 178, at a significance level of 5 percent.  Outliers shall be discarded, and the PWL shall be determined using the remaining test values.








	501–5.2  ACCEPTANCE CRITERIA. Delete entire text from this subsection and insert the following in its place:





	a.  General.  Acceptance will be based on the following characteristics of the completed pavement:





		(1)  Flexural strength


		(2)  Thickness


		(3)  Smoothness


		(4)  Grade


		(5)  Edge slump


		(6)  Dowel bar alignment





Flexural strength and thickness will be evaluated for acceptance on a lot basis using the method of estimating percentage of material within specification limits (PWL).  Acceptance using PWL considers the variability (standard deviation) of the material and the testing procedures, as well as the average (mean) value of the test results to calculate the percentage of material that is above the lower specification tolerance limit (L). 





Acceptance for flexural strength will be based on the criteria contained in Paragraph 501–5.2e(1).  Acceptance for thickness will be based on the criteria contained in Paragraph 501–5.2e(2).  Acceptance for smoothness will be based on the criteria contained in Paragraph 501–5.2e(3).  Acceptance for grade will be based on the criteria contained in Paragraph 501–5.2e(4).





The Engineer may at any time, not withstanding previous plant acceptance, reject and require the Contractor to dispose of any batch of concrete mixture which is rendered unfit for use due to contamination, segregation, or improper slump.  The rejection may be based on only visual inspection.  In the event of a rejection, the Contractor may take a representative sample of the rejected material in the presence of the Engineer, and if it can be demonstrated in the laboratory, in the presence of the Engineer, that the material was erroneously rejected, payment will be made for the material at the Contract unit price.





	b.  Flexural Strength.  Acceptance of each lot of in–place pavement for flexural strength will be based on PWL.  A 90 PWL or higher is required.





	c.  Pavement Thickness.  Acceptance of each lot of in–place pavement will be based on PWL.  A 90 PWL or higher is required.





	d.  Percentage of Material Within Specification Limits (PWL).  The percentage of material within specification limits will be determined in accordance with procedures specified in Section 110 of the General Requirements and Covenants.





The lower specification limit (L) for flexural strength and thickness will be:





		Lower Specification Limit (L)





		Flexural Strength	 	=	0.93 x Design strength given in Paragraph 501–3.1.





		Thickness		=	Lot Plan Thickness in inches - 0.50 inches.





	e.  Acceptance Criteria.





		(1)  Flexural Strength.  If the PWL of the lot equals or exceeds 90 percent,  the lot shall be acceptable.  Acceptance and payment for the lot will be determined in accordance with 501–8.1.





		(2)  Thickness.  If the PWL of the lot equals or exceeds 90 percent, the lot will be acceptable.  Acceptance and payment for the lot will be determined in accordance with paragraph 501-8.1.





		(3)  Smoothness.  When the concrete has hardened sufficiently, the pavement surface will be tested with a 16–foot (5 m) straightedge or other specified device. Surface smoothness deviations shall not exceed 1/4 inch (6 mm) from a 16–foot (5 m) straightedge placed in any direction, including placement along and spanning any pavement joint edge.





		Areas in a slab showing high spots of more than 1/4 inch (6 mm) but not exceeding 1/2 inch (13 mm) in 16 feet (5 m) will be marked and immediately ground down with an approved grinding machine to an elevation that will fall within the tolerance of 1/4 inch (6 mm) or less.  Where the departure from correct cross section exceeds 1/2 inch (13 mm), the pavement shall be removed and replaced at the expense of the Contractor when so directed by the Engineer.





		(4)  Grade.  An evaluation of the surface grade will be made by the Engineer for compliance to the tolerances contained below.





		Lateral Deviation.  Lateral deviation from established alignment of the pavement edge shall not exceed plus or minus 0.10 foot (30 mm) in any lane.





		Vertical Deviation.  Vertical deviation from established grade shall not exceed plus or minus 0.04 foot (12 mm) at any point.





		(5)  Edge Slump.  When slip–form paving is used, not more than 15 percent of the total free edge of each 500 feet (152 m) of pavement, or fraction thereof, shall have an edge slump exceeding 1/4–inch (6 mm), and none of the free edge of the pavement shall have an edge slump exceeding 3/8–inch (10 mm).  (The total free edge of 500 feet (152 m) of pavement will be considered the cumulative total linear measurement of pavement edge originally constructed as nonadjacent to any existing pavement; i.e., 500 feet (152 m) of paving lane originally constructed as a separate lane will have 1,000 feet (305 m) of free edge, 500 feet (152 m) of fill–in lane will have no free edge, etc.)  The area affected by the downward movement of the concrete along the pavement edge shall be limited to not more than 18 inches (457 mm) from the edge.  When excessive edge slump cannot be corrected before the concrete has hardened, the area with excessive edge slump shall be removed and replaced at the expense of the Contractor when so directed by the Engineer.





		(6)  Dowel Bar Alignment.  Dowel bars and assemblies shall be checked for position and alignment.  The maximum permissible tolerance on dowel bar alignment in each plane, horizontal and vertical, shall not exceed 2 percent or 1/4 inch (6 mm) per foot of dowel bar.





	f.  Removal and Replacement of Concrete.  Any area or section of concrete that is removed and replaced shall be removed and replaced back to planned joints.  Replace damaged dowels.  The requirements for doweled longitudinal construction joints in Paragraph 501–4.10 shall apply to all contraction joints exposed by concrete removal.





501–8.1  GENERAL. Delete entire text from this subsection and insert the following in its place:





Payment for accepted concrete pavement will be made at the Contract unit price per square yard adjusted in accordance with paragraph 501-8.1a.  Payment will be full compensation for all labor, materials, tools, equipment, and incidentals required to complete the work as specified herein and on the drawings, except for Saw-Cut Grooving and Portland Cement Concrete Quality Management Program.





a.  Basis of Adjusted Payment.  The pay factor for each individual lot will be calculated in accordance with Table 3.  A pay factor will be calculated for both flexural strength and thickness.  The lot pay factor shall be the higher of the two values when calculations for both flexural strength and thickness are 100 percent or higher.  The lot pay factor will be the product of the two values when only one of the calculations for either flexural strength or thickness is 100 percent or higher.  The lot pay factor will be the lower of the two values when calculations for both flexural strength and thickness are less than 100 percent.





TABLE 3. PRICE ADJUSTMENT SCHEDULE


Percentage of Material Within Specification Limits


(PWL)�
Lot Pay Factor (Percent of Contract Unit Price)


�
�
96 – 100�
106�
�
90 – 95�
PWL + 10�
�
75 – 90�
0.5PWL + 55�
�
55 – 74�
1.4PWL – 12�
�
Below 55�
Reject 1�
�



1 Removed and replaced.  However, the Engineer may decide to allow the rejected lot to remain.  In that case, if the Engineer and Contractor agree in writing that the lot will not be removed, it will be paid for at 50 percent of the Contract unit price.





For each lot accepted, the adjusted Contract unit price will be the product of the lot pay factor for the lot and the Contract unit price.  Payment will be subject to the total project payment limitation specified in paragraph 501-8.1.  Payment in excess of 100 percent for accepted lots of concrete pavement will be used to offset payment for accepted lots of concrete pavement that achieve a lot pay factor less than 100 percent.





b.  Payment  Payment will be made under the Contract unit price per square yard for Portland Cement Concrete Pavement.
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