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Deformation and Stress Behavior Analysis of Upper Reservoir with

Composite Geo- membrane as Impermeable Material
ZHOU Yiqi',SHEN Zherr zhong', WANG Wei’,MA Xir wei’, PENG Di’
(1. State Key Laboratory of Hydrology- Water Resources and H ydraulic Engineering, H ohai University,
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Abstract: The deformation of dams and reservoir basin of upper reservoir at the pumped storage pow er station can affect the ar

tr seepage structure and effects. T he dam of upper reservoir at a pumped storage pow er station is a concrete faced rockfill dam

and the impermeable material of reservoir bottom is composite geo- membrane. Aiming at the dam and the reservoir basin, the 3

D norr linear finit e element model w as developed to simulate the filling process of the dam and backfill and the storage process of

the reservoir. The deformation and stress of the dam, backfill, and composite gec membrane were analyzed, and the rationality of

the structural design was demonstrated. The results show ed that the displacement distribution and stress distribution of the dam

were reasonable. The option on composite gec membrane was reasonable as the safety factors met standard requirements.T he

composite geo- membrane can adapt to the deformation of the backfill very well without the occurrence of disengaging phenome

non. Emphasis should be put in the dividing area of backfill and bedrock as the gradient of the normal displacement equipotential

line of com posite gec membrane was large and tensile stress was high.
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Fig. 1 Typical profile of CFRD of upper reservoir
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Fig. 2 The layout plane of upper reservoir pivot
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Table 1 Parameters of material property of CFRD of
upper reservoir( Duncarr Zhang E B model)
. L2 AP
R Pk K n R K m

I(grem?) () ()
HJZ(2A/2B) 2.33  54.7 10.5 1 000 0.27 0.52 400 0.37
R (3A) 2.30 52.0 8.9 1100 0.28 0.60 300 0.27
FHELRH(3B) 2,24 51.0 9.2 950 0.30 0.67 270 0.24
UL RK3C) 219 51.0 9.9 750 0.38 0.60 240 0.15
JE e Rl R 2.19 51.0 9.9 750 0.38 0.60 240 0.15
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Fig.3 Anchorage pattern between composite

geo membrane and connection slab
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Fig.4 Finite element meshes of calculation model
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Fig.5 Settlement increment of backfill under

normal storage water level( mm)
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Table 2 Safety factors of composite gec mem brane

4.3

under normal storage water level

ZHL Toad (KN m!) T,/(kKN*ml) K,
Z ) 48.15 3.71 13.0
2 n) 47.25 3.43 13.8

Ena( %) € (%) Ke
76.4 12.1 6.3
77.2  11.9 6.5
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Fig. 6 Normal displacement distribution of composite

geo membrane under normal storage water level(mm)
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Fig.7 Normal displacement curves of composite gec m emb rane

under norm al storage water level (mm)
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Fig. 8 The third main stress distribution of com posite

geo membrane under normal storage water level(kPa)
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