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Abstract: This paper describes a fully automated computer controlled testing system for
performing resilient modulus tests. It describes the use of a PID adaptive controller to
improve the quality of the test and reduce the labor required to run the test. It also
addresses some of the difficulties and technical details for running a resilient modulus
test according to current test specifications.
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Introduction
A resilient modulus test is a complicated cyclic test in which the stiffness of the
sample changes with loading. These changes are caused by the nonlinear stiffness
behavior of tested materials for different stress levels and the change of stiffness of tested
material during cyclic stressing with the same load. Since the control parameters of a
cyclic loading system depend on the stiffness of the sample, most systems fail to apply
the correct load throughout the test. A system adjusted to give the specified load at the
beginning of the test may be off at the end of the test. Some people make manual
adjustments to the equipment throughout the test to maintain the correct load. Others
ignore this problem, which produces results that do not conform to the test specifications.
Incorrect settings of the load control equipment can produce load overshoot, load
undershoot, or slow load response so that the applied load deviates far from that defined
by the test standards.
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