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Table 1 Mechanical parameters of bedrock of Goupitan
E/GPa " f ¢/MPa /MPa E/GPa " f ¢/MPa /MPa
P, 35.0 0.20 1.20 2.0 2.0 1,370 0.7 0.40 0.18 0.05 0.05
P! 35.0 0.20 1.20 2.0 2.0 [l 5,370 10.0 0.32 0.20 0.20 0.20
Pi.2 30.0 0.25 1.00 1.2 1.2 Fis 10.0 0.30 0.50 0.30 0.30
pl.? 25.0 0.25 1.10 1.5 1.5 Fy; 15.0 0.30 0.65 0.50 0.50
Py 25.0 0.28 1.00 1.2 1.2 540 20.0 0.25 0.90 1.00 1.00
Son 1.5 0.35 0.50 0.3 0.3 540 20.0 0.25 0.85 0.80 0.80
Fig 10.0~12.0 0.25 1.00 0.7 0.7 540 20.0 0.25 0.95 1.10 1.10
Figs 5.0 0.30 0.65 0.5 0.5 480 ~ 540 20.0 0.25 0.73 0.62 0.62
Foiz - pi1a 1.0 0.32 0.60 0.5 0.5 480 20.0 0.25 0.90 0.90 0.90
5 NW—NWW
3.1.2
+ + + + 630 m
408 m 543 m 0.5 2
2
Table 2 Temperature distribution
H/m 639 610 580 540 500 470 440 408
T./C 6.6840 2.0813 1.3007 0.8691 0.6602 0.5765 0.5425 0.2928
T4/ C 0.0000 6.3841 5.8277 4.4928 3.6219 3.2344 3.0787 1.6524
3.2
3.2.1
470 m 2~5
6 7 8 6.4 cm
0.6cm
1.8 MPa 9.3MPa. 440 ~ 580 m NW—

NWW
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2 470m X cm

Fig. 2 Contours of displacement at level 470 m x direction units cm

3 470m y cm

Fig. 3 Contours of displacement at level 470 m y direction units cm

130

— 0.0

4 470m MPa

Fig. 4 Contours of major principal stress at level 470 m units MPa



78

1999

3

5 470m MPa

Fig. 5 Contours of minor principal stress at level 470 m units MPa

6 y cm

Fig. 6 Contours of displacement on upper-stream face of dam y direction units cm

7 MPa

Fig. 7 Contours of principal tensile stress on upper-stream face of dam units MPa
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8 MPa

Fig. 8 Contours of principal compression stress on down-stream face of dam units MPa

3.2.2 3
Table 3 Stability factor
4 1 540 2 7500 3 470 4 7470
3. 3 4.3415 3.2496 3.2347 3.8269
2 500
3 V410 . 2 Foin ~ Fri Pi.' Fig Py
x=-T0m y=335m. 3 Figs Pla? Fio ~
Plol Fie Py, x=60m y=250m. 9 10.
fr] ] /] [<lx]
'§§ X
\
g
\ \\CD
9 2 10 3
Fig. 9 Sliding plane of No.2 Fig. 10 Sliding plane of No.3
3.2.3
A=Y/7, Ve Y .
11 o, A . 0.6 cm. A
1.0cm
11 1.0cm 2
~4
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Fig. 11 Arch support displacement with overload coefficient

a. 0.6cm . 2~4
b. 1.8 MPa
c. 500 m 470 m
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Nonlinear Stability Analysis of Arch Dams

Cai Xin Guo Xingwen Wang Dexin Sun Wenjun
College of Civil Engineering Hohai Univ. Nanjing 210098

Abstract Based on the structural characteristics of arch dams in consideration of the complicated geological conditions

the stree-strain and the whole structural stability of arch dams are studied with 3-D nonlinear FEM. According to the case
of Goupitan arch dam located on the Wujiang River in China the ruptured fault zone weakness interlayer zone and
fracture zone in the bed rock near the dam site are studied with 3D FEM. The anti-slide stability of the dam is discussed.
Finally the safety features of the dam are appraised and the coefficients of stress displacement and safety for dam design

are suggested.
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