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Mechanical response of geomembrane seepage barrier in side slope of
an evaporation pond
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Research, Beijing 100038, China; 2. Henan Areo Geophysical Survey and Remote Sensing Center, Zhengzhou 450053, China; 3. China
Water Investment Co., Ltd., Beijing 100053, China)
Abstract: The evaporation pond with seepage barrier can store waste liquid, limit pollution and extract solution through
evaporation by sunlight. In the areas without natural barrier, such as clay, geomembrane is usually applied. So the physical and
mechanical properties of geomembrane are essential to the seepage controlling. During construction and operation of
evaporation ponds, soft gcomembrane will interact with the surrounding relative rigid foundation and protection cover, and its
performance is affected. Taken an evaporation pond sited in cold region as an example, the mechanical response of
geomembrane to construction, impounding and expansion of ice is investigated. It is shown that two interactions exist between
the geomembrane and the surrounding materials. One is interface friction and the other is coordinate deformation along the
same direction. The effect of impounding and expansion can be applied to the geomembrane through protection cover. Stress
concentration appeares at anchor trench, thus the geomembrane should be able to move in the anchor trench before breaking. If
the simulated deformation is limited by the ways of modelling, stresses should be taken to determine the state of geomembrane.
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Fig. 1 Plan view of evaporation pond
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Fig. 2 Idealization of interface behavior at geogrid node
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Fig. 3 Numerical model for side slope in evaporation pond
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Table 1 Parameters of sandy slope
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Table 2 Parameters of geomembrane
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Fig. 4 Deformation of side slope after construction
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Fig. 5 Shear strain increment of side slope after construction
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Fig. 6 Displacement distribution of geomembrane after

construction
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Fig. 7 Stress distribution of geomembrane after construction
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Fig. 8 Deformation of side slope after impoundment
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Fig. 9 Shear strain increment of side slope after impoundment
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Fig. 10 Displacement distribution of geomembrane after

impoundment
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Fig. 11 Stress distribution of geomembrane after impoundment
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Fig. 12 Displacement of side slope under icing conditions
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Fig. 13 Strain increment of side slope under icing conditions

2.50002-002to 3.0000e-002
3.0000-002t0 3.5000e-002

3.5000-002t0 4.0000e-002
4.0000e-002 to 4.50002-002
4.5000e-002to 5.0000e-002
5.0 02to 5.5 2
02to 6.0

6.C 02t 6.072
Interval = 5.0e-003

o o

14 ZKFH T TR
Fig. 14 Displacement distribution of geomembrane under icing
conditions
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Fig. 15 Stress distribution of geomembrane under icing conditions
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