
SECTION 110
METHOD OF ESTIMATING 
PERCENTAGE OF MATERIAL WITHIN SPECIFICATION LIMITS (PWL)

110-01 GENERAL.  All statistical Quality Level Analysis (QLA) is computed using the Engineer’s Price Adjustment program.  The program calculates all intermediate values to 16 decimal places.  Pay factors are rounded to the nearest 0.001. The basis of payment for production lots of selected pay items is adjusted using statistical analysis of acceptance test results.  
Analysis is based on an Acceptable Quality Level (AQL) of 90 percent.  The AQL is the minimum Percent Within Limits (PWL) at which the material is considered fully acceptable and receives a 1.000 pay factor.  
As an incentive to produce quality material, a pay factor greater than 1.000 is possible. The maximum pay factor obtainable is 1.050. 

110-02 METHOD FOR COMPUTING PWL. The computational sequence for computing PWL is as follows:
The procedure for estimating the PWL uses the number (n), the arithmetic mean ([image: image2.png]


) and the sample standard deviation (s), of acceptance test results as shown below.  If the sample standard deviation is less than 0.001, then it is set at 0.001. 
a.
The arithmetic mean is computed:
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Where:
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 =  test result for sublot i.
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 sum of values from sublot 1 to n.

b.
The sample standard deviation is computed:
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The upper specification limit (USL) and lower specification limit (LSL) are equal to the Target Value (TV) plus and minus the allowable tolerances as defined in the pay item specification.  

Quality Indexes are computed as shown below.  The maximum Quality Index obtainable is 10.000.
c.
The Upper Quality Index (QU) is computed:
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d.
The Lower Quality Index (QL) is computed:
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The computed QU and QL are used with AASHTO R 9 to determine the Percent Within Upper Limits (PWLU) and Percent Within Lower Limits (PWLL). 

e.
The PWL used in pay factor determination is:
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When material requirements are one-sided, with only an upper or lower limit, then the PWL is equal to the percent within the side that has a limit.  For example, if a material only has an upper specification (maximum) limit, then PWL= PWLU.  Also, two-sided specification limits with one side that cannot be exceeded (like 100% passing) will be analyzed as if they are one-sided.

f.
The pay factor (PF) is:
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Where:  PWL varies from 50.000 to 100.000. 

When PWL is less than 50.000, pay factor (PF) = zero.
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