
Technical Report Documentation Page

1. REPORT No. 2. GOVERNMENT ACCESSION No. 3. RECIPIENT'S CATALOG No.

Applications of Statistical Specifications for Highway
Construction

4. TITLE AND SUBTITLE

1968
5. REPORT DATE

6. PERFORMING ORGANIZATION

R.O. Watkins
7. AUTHOR(S)

8. PERFORMING ORGANIZATION REPORT No.

State of California
Transportation Agency
Division of Highways

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. WORK UNIT No.

11. CONTRACT OR GRANT No.

12. SPONSORING AGENCY NAME AND ADDRESS
13. TYPE OF REPORT & PERIOD COVERED

14. SPONSORING AGENCY CODE

Presented at the 1968 California Transportation and Public Works Conference, University of the Pacific January 31- February 3,
1968

15. SUPPLEMENTARY NOTES

I will discuss an approach to statistical controls being studied by the California Division of Highways. This is different from other
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While those of us doing research in this general area are trying various methods of applying the research findings, we do have a
general area of agreement. Regardless of where the research in this field is being conducted, whether it has been by Miller-Warden
Associates, the Bureau of Public Roads, or a State highway agency, the researchers have found that test results fall into some
predictable pattern, usually a normal distribution as represented by a familiar bell-shaped curve. When only a few test results are
plotted, the overall distribution often is not obvious but as more data is added, the characteristic distribution becomes apparent. This
can be seen in Figure 1 where the histogram represents some 4600 penetration test results on paving grade asphalts. Even when
the curve is skewed to one side the theory still can be applied without great difficulty.

All researchers working in this area also have observed considerable dispersion or spread in the test results. As can be seen in
Figure 1 the curve tapers out slowly and a certain portion of the material falls outside the specification limits.

These studies have led to the conclusion that materials fall into a predictable pattern and that with present specifications we
cannot expect 100 percent of the material to be within the limits even on well controlled projects. Figure 2 presents random test
results for concrete aggregate passing the 3/4 inch sieve for one construction project. The represents an extreme case of
noncompliance with specifications; however, we find the same general trend for almost every item studied.
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