SUPPLEMENTAL SPECIFICATION NO. 1





General Requirements and Convenants





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.





	110–01  GENERAL.  Delete entire text from this subsection and insert the following in its place:





When the Specifications provide for acceptance of material based on the method of estimating percentage of material within specification limits (PWL), the PWL will be determined in accordance with this section.  All test results for a lot will be analyzed statistically to determine the total estimated percent of the lot that is within specification limits.  The PWL is computed using the sample average (X) and sample standard deviation (Sn) of the specified number (n) of sublots for the lot and the specification tolerance limits, L for lower and U for upper, for the particular acceptance parameter.  From these values, the respective Quality index(s), QL for Lower Quality Index and/or QU for Upper Quality Index, is computed and the PWL for the lot for the specified n is determined from Table 1.





There is some degree of uncertainty (risk) in the measurement for acceptance because only a small fraction of production material (the population) is sampled and tested.  This uncertainty exists because all portions of the production material have the same probability to be randomly sampled.  The Contractor's risk is the probability that material produced at the acceptable quality level is rejected or subjected to a pay adjustment.  The Department’s risk is the probability that material produced at the rejectable quality level is accepted.





IT IS THE INTENT OF THIS SECTION TO INFORM THE CONTRACTOR THAT, IN ORDER TO CONSISTENTLY OFFSET THE CONTRACTOR’S RISK FOR MATERIAL EVALUATED, PRODUCTION QUALITY (USING POPULATION AVERAGE AND POPULATION STANDARD DEVIATION) MUST BE MAINTAINED AT THE ACCEPTABLE QUALITY SPECIFIED OR HIGHER.  IN ALL CASES, IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO PRODUCE AT QUALITY LEVELS THAT WILL MEET THE SPECIFIED ACCEPTANCE CRITERIA WHEN SAMPLED AND TESTED AT THE FREQUENCIES SPECIFIED.





110–02  METHOD FOR COMPUTING PWL. Delete entire text (except Example B and Table 1) from this subsection and insert the following in its place:





The computational sequence for computing the PWL is as follows:





	a.  Divide the lot into n sublots in accordance with the acceptance requirements of the Specification.





	b.  Locate the random sampling position within the sublot in accordance with the requirements of the Specification.





	c.  Make a measurement at each location, or take a test portion and make the measurement on the test portion in accordance with the testing requirements of the Specification.





	d.  Find the sample average X for all sublot values within the lot by using the following formula:





		X = (x1 + x2 + x3 + . . .xn) / n





		Where:





		X = Sample average of all sublot values within a lot





		x1, x2 = Individual sublot values





		n = Number of sublots





	e.  Find the standard deviation Sn by use of the following formula:





		Sn = [(d12 + d22 + d32 + . . .dn2) / n–1]0.5





		Where:





		Sn = Sample standard deviation of the number of sublot values in the set





		d1, d2 . . .= Deviations of the individual sublot values X1, X2 . . . from the average value X





		that is: d1 = (x1 – X), d2 = (x2 – X) . . dn = (xn – X)





		n = Number of sublots





	f.  For single sided specification limits (i.e., L only), compute the Lower Quality Index QL by use of the following formula:





		QL = (X – L) / Sn





		Where:





		L = specification lower tolerance limit





Estimate the percentage of material within limits (PWL) by entering Table 1 with QL, using the column appropriate to the total number (n) of measurements.  If the value of QL falls between values shown on the table, use the next higher value of PWL.





	g.  For double sided specification limits (i.e. L and U), compute the Quality Indexes QL and QU by use of the following formulas:





		QL = (X – L) / Sn and QU = (U – X) / Sn





		Where:





		L and U = specification lower and upper tolerance limits





Estimate the percentage of material between the lower (L) and upper (U) tolerance limits (PWL) by entering Table 1 separately with QL and QU, using the column appropriate to the total number (n) of measurements, and determining the percent of material above PL and percent of material below PU for each tolerance limit.  If the values of QL fall between values shown on the table, use the next higher value of PL or PU.  Determine the PWL by use of the following formula:





		PWL = (PU + PL) – 100





		Where:





		PL = percent within lower specification limit


		PU = percent within upper specification limit





EXAMPLE OF PWL CALCULATION





Project:		Example Project


Test Item:		Item P–401, Lot A.





A.	PWL Determination for Mat Density.





	1.	Density of four random cores taken from Lot A.





		A–l			96.60


		A–2			97.55


		A–3			99.30


		A–4			98.35





		n = 4





	2.	Calculate average density for the lot.





		X = (x1 + x2 + x3 + . . xn) / n





		X = (96.60 + 97.55 + 99.30 + 98.35) / 4





		X = 97.95 percent density





	3.	Calculate the standard deviation for the lot.





		Sn =	[((96.60 – 97.95)2 + (97.55 – 97.95)2 +


			(99.30 – 97.95)2 + (98.35 – 97.95)2) / (4 – 1)]0.5





		Sn = [(1.82 + 0.16 + 1.82 + 0.16) / 3]0.5





		Sn= 1.15





	4.	Calculate the Lower Quality Index QL for the lot. (L=96.3)





		QL = (X – L) / Sn





		QL = (97.95 – 96.30)/ 1.15





		QL = 1.4384





	5.	Determine PWL by entering Table 1 with QL = 1.44 and n = 4.





		PWL = 98





B.	PWL Determination for Air Voids.





	1.	Air Voids of four random samples taken from Lot A.





		A–l			5.00


		A–2			3.74


		A–3			2.30


		A–4			3.25





	2.	Calculate the average air voids for the lot.





		X =	(x1 + x2 + x3 . . n) / n





		X =	(5.00 + 3.74 + 2.30 + 3.25)/ 4





		X =	3.57 percent





	3.	Calculate the standard deviation Sn for the lot.





		Sn =	[((3.57 – 5.00)2 + (3.57 – 3.74)2 + (3.57 – 2.30)2 +


			(3.57 – 3.25)2) / (4 – 1)]0.5





		Sn =	[(2.04 + 0.03 + 1.62 + 0.10 ) / 3]0.5





		Sn =	1.12





	4.	Calculate the Lower Quality Index QL for the lot. (L= 2.0)





		QL =	(X – L) Sn





		QL =	(3.57 – 2.00) / 1.12





		QL =	1.3992





	5.	Determine PL by entering Table 1 with QL = 1.40 and n = 4.





		PL =	97





	6.	Calculate the Upper Quality Index QU for the lot. (U= 5.0)





		QU =	(U – X) / Sn





		QU =	(5.00 – 3.57) / 1.12





		QU =	1.2702





	7.	Determine PU by entering Table 1 with QU = 1.27 and n = 4.





		PU =	93





	8.	Calculate Air Voids PWL





		PWL = (PL + PU) – 100


		PWL = (97 + 93) – 100 = 90
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