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Abstract: In order to explore the stress—strain characteristics of composite geomembrane in the application of reservoir seepage control , the
Baishatang Reservoir in karst areas uses composite geomembrane for reservoir basin and bank seepage control as an example, the finite ele-
ment software MIDAS GTS NX is used to calculate and analyze the stress and strain of the composite geomembrane. The results show that the
deformation law of the composite geomembrane is consistent with that of the reservoir profile, and its maximum deformation is slightly smaller
than the maximum deformation of the reservoir profile. Under the action of changes in the reservoir water level and groundwater level , the soil
on the reservoir bank will deform laterally toward the reservoir basin. Reservoir storage reaches the check level, and when the underground
water drops to the bedrock surface, it is the most dangerous working condition. The maximum sinking deformation of the reservoir profile and

composite geomembrane are 30.83 and 29.67 cm, and the maximum lateral deformation is 9.92 and 8.58 c¢m, respectively. The tensile safety
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factor and tensile strain safety factor are both less than the allowable safety factor 5.0.

Key words: composite geomembrane; finite element software ; stress—strain characteristics; safety factor
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Fig.1 Layout plan of composite geomembrane seepage prevention
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Tab.1 Main mechanical indexes of composite geomembrane
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Fig.2 Grid division and load application of simplified model of 3-3 section of Baishatang Reservoir
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Tab.2 Material parameters of reservoir basin rock and soil

(natural/saturated )

v/ E/ c/ @/

P (kN-m?) kPa a kPa (°)

FHtZE 16.0/16.6 2 500/1 750 0.30  10/9 5/4
wb)E 18.0/18.4 6 000/4 200 028 0/0  22.0/17.6
A2 18/18.3 16000/11200 028  0/0  28.0/22.4

F+Jerr s 16.1/17.0 2 500/1 750 0.30  10/9 5/4

PIERAT 16.1/17.0 18 000/126 000 027  0/0 30/28

B 18.5/19.0 1900 000/1 330 000 0.31 350/180  27/26
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Fig.3 Section 3-3 of Baishatang Reservoir and deformation results of composite geomembrane
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Fig.4 Calculation results of stress and strain of composite geomembrane
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Tab.3 Calculation results of subsidence and deformation of section 3—3 of Baishatang Reservoir
eSSl T 1-1 T.H1-2 Tdt2-1 T 2-2 T 3-1 T 3-2

IK PR 5 KT 9T I /em 10.15 16.95 21.80 24.34 28.25 30.83

7K PR ) T e KA 1) 2 I fem 3.34 3.84 7.89 8.44 9.25 9.92
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