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Stress deformation analysis of composite geomembrane wall rock fill dam under earthquake
Y AO Tiarr bao', DING Dong yan?, REN Jiar min'
(1. Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Lanzhou Engineering & Research Institute Metallurgy Co. Ltd, Lanz hou 730070, China)

Abstract: Geomembrane wall rock fill dam is a new rock fill dam to prevent the seepage and stress deformation. A three dimermr

sional finite element model was developed for a composite ggomembrane w all rock fill dam in Bailongjiang. The large geotechnt

cal analysis software MIDAS/GTS was used to simulate the stress deformation of the composite geomembrane wall rodk fill

dam under three working conditions, including the normal storage period, normal storage period with & degree earthquake, and

normal storage period with & degree earthquake but without membrane. T he effects of composite geomembrane on the stress de

formation of the rock fill dam were analyzed under earthquake. The results showed that the composite geomembrane restrains

the stress deformation of the rock fill dam.
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Fig.1 The typical dam section
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Tab.1 Geomembrane performance index es
ZH AR BEBEBRH JEE LTEST V) CBR Wiy Wimom ) W#oKE  WIRMKE B
2 F /(g* m?) /(eme s /mm /(kN* m') /kN / kN /MPa (%) /(N* cm'!)
ZHE 800 <8x 10711 0.5 >14 22.5 20. 48 21.0 > 50 >6
2
Tab.2 Nonlinear material parameters
2 Yol (g* em’?) v ¢ ) Ry K n K, m K., F;
s 2.2 0.17 2000 48 0.79 29700 0.4 15000 0.2 29700 36
HIEEN 2.15 0.3 16 40 0.75 8000 0.3 4000 0.25 6500 38
HEAT X 2.1 0.3 14 50 0.78 1500 0.25 600 0.2 2450 39. 4
X 2.0 0.3 11 51 0.76 1000 0.2 400 0.15 2100 36.5
R 1.9 0.3 17 56 0.76 1000 0.4 500 0.15 2200 36
S ) 1.8 0.3 18 51 0.72 1000 0.2 400 0.2 2700 34.6
e g AMRHMZE T o @ RIMBEER 15 P BEER A AP LN N BREE A B, Ky B REG K s s 1A Ry O WK LG, n 30 PERC R FREG m N
R R
3 EREE W
Tab.3  Elastic material parameters (1) ABE AL Hi s T A 6p 0 B TR 52 AN R AR K, A
ZH E v v LA TR AT A RGN, B B TGk 192 282 A, Horp +
b5 i 2.25¢€7 0. 167 24.5 TR IeECh 7 076 A, = 4E IR H R e v E A WL 3,
TR 1. 25¢7 0.25 20 T G AL v U 2 g 0 N BR R X A Y A
4 R AR g R BRI = AN 5 T R RS, S 380 B R
Tab.4 Contact material parameters
ZH K, K, ¢ LI n
LR BiBH% 99900 000 2 400/ 36 0.86 0.34
LT~ #JZ 99900 000 3200 / 27 0.7 0.42

1.3 AR AR

VAR ¥ M 4% NI 25 18, [R] I 25 18 B30 AT
SR ) K AR T (K5 wit 2T o AR S R s Bk b3 S i
100 m, Tl LEAM 150 m, HUF [0 /e 1) 47 & LA 50 m, Hidk
N SE Y B o E 0T YR 40 mo F S ARRR R FH R
IRABRR ZR, TR AT O bR I TR R IR A X ST ) R K T
R SRR Al W o E = g R S o A1
Fr U2, 1E ) D W U ) A BIAE o ST =4k LT
LA 2.

2

Fig.2 T hree dimensional geometric model
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Fig. 3 Three dimensional finite element model of the dam
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Fig 4 Geotextile grid element of the composite geomem brane
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Fig.5 Major and minor principal stresses of the dam under normal storage conditions
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Fig. 6 Horizontal and vertical displacements of the dam under normal storage conditions
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Fig.7 Major and minor principal stresses of the composite geom embrane under normal storage conditions
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Fig. 8 Horizontal and vertical displacements of the com posite geomembrane under normal storage conditions
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Fig. 9 Major and minor principal stresses of the dam under normal storage conditions with & degree earthquake
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Fig. 10 Horizontal and vertical displacements of the dam under normal storage conditions with & degree earthquake
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Fig. 11 M ajor and minor principal stresses of the composite geomem brane under normal storage conditions with 8 degree earthquake
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Fig. 12 Horizontal and vertical displacem ents of the composite geom embrane under normal storage conditions with 8 degree earthquake
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Fig. 13 Major and minor principal stresses of the dam under normal storage conditions with & degree earthquake but without m embrane
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Fig. 14 Horizontal and vertical displacements of the dam under normal storage conditions with & degree earthquake but without membrane
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