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Iensile Characteristics of Geosynthetics
under High Tension Rate
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Geosynthetics have been applied to various civil engineering structures. Their required tensile characteristics

are generally determined with consideration for earthquake occurrence. However, because geosynthetics are

fundamentally polymeric materials that have viscoelasticity, their mechanical characteristics depend on the

deformation rate. Therefore, it is important to evaluate tensile characteristics of geosynthetics experimentally

under a high tension rate (high-speed tensile deformation), as well as evaluating their tension rate dependence. For

this study, tensile tests were conducted under various tension rates for geogrids and geomembranes with a high-

speed impact testing machine. Then the tension rate dependence of tensile strength and elongation were examined.

Results showed that tensile strength and elongation exhibit distinct tension rate dependence for both geosynthetics.

Therefore, adopting appropriate characteristic and estimating an extra coefficient based on tension rate dependence

are inferred to facilitate derivation of more reasonable and economical aseismic designs.
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Fig. 2 Appearance and dimensions of geogrid specimen.
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Fig. 3 Appearance and dimensions of geomembrane
specimen.

Fig. 4 High-speed impact testing machine.
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Fig. 5 Tensile load-displacement curves for geogrid at
various tension rates.
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Fig. 6 Tension rate dependence of yield tensile strength and
breaking tensile strength for geogrid.
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Fig. 7 Tension rate dependence of elongation at yield point
and elongation at break for geogrid.
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Fig. 8 Tensile load-displacement curves for geomembrane
at various tension rates.
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Fig. 9 Tension rate dependence of yield tensile strength
and breaking tensile strength for geomembrane.
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Fig. 10 Tension rate dependence of elongation at yield
point and elongation at break for geomembrane.
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