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Material variability that results in quality or strength 
lower than that used in design—whether caused by im-
proper material selection, improper handling and mix-
ing, or improper construction—can nullify the advan-
tages of a rigorous airport pavement design. Therefore, 
reasonable material specifications and quality control 
procedures that recognize that material variability ex-
ists are essential in pavement construction to ensure 
that the in-place pavement will perform as intended by 
its design. 

In general, current specifications and control pro-
cedures do not realistically consider material variability. 
In many instances, they are unrealistic in that they do 
not provide the quality, strength, and uniformity re-
quired by the design, and in some cases, they are not 
enforceable. Examples of these are specifications that. 
use average, minimum, or maximum values without also 
giving reasonable, acceptable limits based on practical 
experience and sound engineering judgment. 

Statistics represents a tool that, when used with prac-
tical experience and sound engineering judgment, can 
provide more reasonable and more enforceable specifi-
cations for materials and construction. Statistics, 
properly applied, can also result in improved control 
of material properties and construction procedures. 
Statistical analyses of data can assist the engineer in 
making better decisions about needed changes and better 
assessments of the quality of the product produced. In 
general, statistical procedures can assist in the pro-
duction of an improved final product and may provide 
greater confidence that the final product will or will not 
achieve its intended purpose. 

PURPOSE 

The purpose of the study was to recommend changes in 
materials specifications and construction control pro-
cedures based on improved statistical procedures. 

SCOPE 

The study consisted of 

The collection of material and construction con-
trol test results from a number of Federal Aviation Ad-
ministration (FAA) and Corps of Engineers (CE) paving 
projects; 

The performance of a statistical analysis to de-
termine the typical distributions of the various material-
property and construction-control parameters; 

The development of recommended standard devi-
ations and maximum allowable deviations from averages 
for pertinent pavement material and construction pa-
rameters for inclusion in applicable specifications based 
on the statistical analysis of available data; and 

The development of a recommended quality control 
plan having greater emphasis on the use of statistical 
procedures, to ensure that specification requirements 
are being met. 

SUMMARY OF WORK ACCOMPLISHED 
AND CONCLUSIONS 

The results of construction-control tests were obtained 
from 30 airport construction projects and analyzed to de-
termine the typical distributions of the data. Criteria 
used in selection of the project data were that the con-
tractor be reputable and capable and that the completed 
job be considered satisfactory. For this, the recom-
mendations of FAA and CE personnel associated with the 
construction were used. The data collected included 
pertinent properties of subgrade, lime-treated subgrade, 
subbase, base, asphalt concrete, and portland cement 
concrete; however, data on all of these materials were 
not available at every construction site. The data were 
analyzed to determine the average and standard devia-
tions of each parameter, and these were, in turn, used 
to recommend allowable maximum deviations from the 
average for inclusion in the applicable specifications. 
The requirements for the recommended specifications 
were determined with two primary considerations: (a) 
that a quality pavement be constructed and (b) that the 
specifications be realistic. 

The statistical quality control procedures were de-
veloped for the various types of construction to include 
the most pertinent parameters pertaining to the quality 
of pavement. 

RECOMMENDATIONS 

It has been recommended that the specification require-
ments and quality control procedures be implemented on 
a trial basis before incorporation into the standard FAA 
specifications and that all field control data from these 
trial projects be kept for future analysis. The data 
should be analyzed and used to evaluate the suggested 
specification requirements and to make changes as in-
dicated. 
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