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An Analysis of Michigan
Roadway Aggregate Materials
by the Resilient Modulus
Method
Soil and aggregate specifications typically specify gradation by a percent‐
age range at the various sieve sizes. There may be pressure to broaden the
acceptable limits for materials to qualify within a particular specification,
and if this is done, there is a question as to whether the characteristics in‐
tended by the specification have been compromised.

Research Objectives
The objective was to determine whether the compacted stiffness of the
aggregate material varied as a function of gradation WITHIN the specifica‐
tion at various moisture conditions.

Methodology
Four aggregate materials were evaluated. They were quarried dolomite,
crushed natural gravel, crushed slag, and recycled portland cement con‐
crete. The environmental conditions modeled were the saturated condi‐
tion, the as‐compacted condition, and two intermediate moisture contents
intended to simulate drainage due to infiltration through cracks in the
pavement and capillary saturation. All test specimens were compacted to
the same percentage of maximum compacted unit weight and tested simi‐
larly.
The stiffness was measured as the resilient modulus and the conventional
AASHTO protocol was used for determination of the resilient modulus.
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Results
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Michigan Tech is located in
Houghton, MI on the south shore
of Lake Superior. This rural area
is known for natural beauty,
pleasant summers, abundant
snowfall, and numerous all‐
season outdoor activities. In
addition, the University maintains
its own downhill and cross‐
country ski facilities and golf
course. There are numerous
cultural activities and opportuni‐
ties on campus and in the commu‐
nity. Michigan Tech has also been
rated as one of the safest college
campuses in the United States,
and the local community provides
excellent resources conducive to
an outstanding quality of life.
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The results showed, for all materials tested, that the resilient modulus
was influenced by the material’s moisture content, and that the critical
condition was complete saturation. Further, it showed that drainage (this
material specification is usually regarded as yielding a free draining mate‐
rial) was quite variable within the specification and that this influenced
the stiffness.
An alternative method of analyzing the results of the resilient modulus
determination was developed. This development allowed material per‐
formance differences to be easily determined at the 95% confidence level.
The analysis method also demonstrated that the stiffness is, in part, a
function of the specimen conditioning which occurs as part of the testing
protocol.

Benefits
•

This project showed the behavior variability within a common aggre‐
gate specification. Changing the specification will make the behavior
more predictable.

•

It demonstrated the importance of water drainage from the material
in the service environment. Changing the specification will increase
the longevity of the pavement system.

•

It developed an analysis method which allows the engineer to defend
the decision for using one material rather than another when both
meet a simple gradation specification.

This publication was produced by the Michigan Tech Transportation Institute at Michigan Technological Uni‐
versity. The contents of this summary reflect the views of the authors, who are responsible for facts and the
accuracy of the information presented herein. This document is disseminated in the interest of information
exchange. Michigan Technological University assumes no liability for the contents or use thereof. For more
information or additional copies, visit the Institute’s Web site at www.mtti.mtu.edu, call 906.487.3065, or
write to MTTI, 301 Dillman Hall, Michigan Technological University, Houghton, MI 49931

