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Abstract

This research is aimed to develop an automated tensile loading system, which can
incorporate various loading histories and temperature histories, to determine
temperature-dependent elasto-viscoplastic properties of polymer geogrid. A series of
Stepped Isothermal Method (SIM) tests, which test specimens were loaded with a
constant tensile load while the ambient temperature was stepwise increased, were
performed to verify the developed tensile loading system. Then, monotonic loading
(ML) tests were performed at different constant temperatures until test speciimens
rupture to determine the effects of ambient temperature on the tensile strength. In
addition, ML tests, which intermission of sustained loading followed by minute-
amplitude cyclic loading was performed at different levels of tensile load, were
conducted evaluate the elastic property of polymer geogrids. From the test results, it
was found that tensile rupture strength of geogrid used in this study decreased
significantly with increase of temperature. This result implies that the temperature
affects the intrinsic (plastic) stress-strain property of polymer geogrid, which is known
to be an elasto-viscoplastic material. The elastic stiffness increased with increase in the
load level at fixed temperature, and decreased with increase of the temperature at the
same load level. Mathematical expressions are proposed to express these trends of the
elastic stiffness described above.
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