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Creep characteristics and model study of composite geomembrane with

different film thicknesses
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Abstract: Through 90 days of creep tests, the creep laws of composite geomembrane at different thickness levels are compared
and analyzed. The previous typical creep models are classified and compared with the creep test results. An empirical creep
model based on thickness level is proposed to verify its applicability and reliability. Based on the analysis of materials and
creep data, a three-parameter viscoelastic constitutive model is proposed, and its rationality is demonstrated by using the
Marquardt optimization iterative algorithm and the global optimization to solve model parameters. The results show that the
composite geomembrane exhibits strong lateral contraction under the long-term tensile action of the load. The instantaneous

displacement of the load increases rapidly, and the strain increment decreases with the increase of time, and finally tends to be

stable. The strain of different film thicknesses is little affected by time. When the load level is 60%, every 0.1 mm increase in
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film thickness from 0.4 mm to 0.9 mm reduces the strain by about 6% in long-term stability. The empirical creep model based

on thickness can effectively reflect the relationship between creep strain and time of two films, and the initial stage has better
reflect the final strain of the materials in the creep stage.

fitting effect. The three-parameter viscoelastic constitutive model is suitable for the attenuation creep curve and can accurately
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Tablel Technical indices of composite geomembrane

e MR R R
%E J(N-m 1) /% 3y /KN

TR B A B /KN A R
0.4 14.4 14.6 51 51 2.7 0.50 0.51

05 163 169 56 53 3.1 0.57 0.59
0.6 181 184 66 66 3.6 0.64 0.64
0.7 213 216 69 67 4.4 0.71 0.74
0.8 239 242 73 69 5.2 0.79 0.80
09 268 273 88 92 6.9 091 0.92
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Fig. 1 Creep curves within 1 hour
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Fig. 3 Relationship between isochronous film thickness and strain
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Table 2 Typical empirical creep models
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Table 3 Progress data of creep models

B D JE K- Dy & m
0.4 1.00 35.4526 0.8690
0.5 1.25 27.2399 0.5985
0.6 1.50 21.1566 0.4817
0.7 1.75 16.7658 0.3746
0.8 2.00 11.8810 0.3200
0.9 2.25 7.3720 0.3014
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