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Analysis of Stress Relaxation Behaviors of Geosynthetics
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Abstract

Stress relaxation behaviors of nonwoven geotextile and geomembrane which have protection, filtration and
drainage, water barrier functions, respectively were analyzed. ‘Theory of transition phenomena’ was applied to
interpretate the stress relaxation behaviors of two geosynthetics. The initial and later relaxation times for stress
relaxation behaviors of geosynthetics were derived from the constitutive equations. The initial relaxation behaviors
of these geosynthetics were dependent on the additional strains and were especially faster with temperature.
Finally, both relaxation times of geosynthetics were shorter with additional strain and temperature.
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Figure 1. Schematic diagram of equilibrium theory of transition phenomena
(a) simplified representation indicating voids or holes into which segments of molecules
can jump, thus relaxing stress.
(b) diagram indicating how an applied stress alters potential energy barrier a flowing
molecular segment must surmount as it flows from one equilibrium position to the next.
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Peak strength - 239.93 kgf
250 4 Peak strain - 163.69 %
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Figure 2. Load—elongation curve of nonwoven
geotextile

Yield strength - 25.1 kgf
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Figure 3. Load—elongation curve of HDPE
geomembrane
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Table 1. Stress relaxation times of geosynthetics
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Geosynthetics Strain (%) 25T 55T 85T 25T 55°C 85T
2 6.7 6.1 5.2 357.4 | 351.5 | 343.6

g%gvtvef(vtﬁg 5 6.3 5.7 4.7 354.7 | 347.3 | 339.6

8 5.8 5.2 4.2 352.3 | 342.8 | 332.7

20 1.8 1.2 0.6 133.4 | 131.5 | 130.4

Geomembrane 30 1.2 0.8 0.4 131.7 130.4 130.1
45 0.8 0.5 0.2 130.4 | 130.2 | 129.9
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Figure 4. Stress relaxation curves of nonwoven geotextile with additional strains
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Figure 5. Stress relaxation curves of geomembrane with additional strains
(a) 257C, (b) 35T, (¢) 45T, (d) 55T, (e) 65C, (f) 757C, (g) 8T
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