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2.1
2.1.1 1
E=2.1x10* MPa Table 1 Shear strength of bed rock surface
E=2.73 x 10* MPa p=0.189
a=8.85x10"%/C K. =35x10"1" m/s F C'/MPa
p=2400kg/m3. I 1 1.24~1.40 1.20~1.40
I} 1.10~1.25 0.90~1.20
2.1.2 k
I\l 0.70~1.00 0.30~0.60
1.
2.
2.2 2
2.2.1 Table 2 Mechanical parameters of rocks
/GPa S GNP /MPa /MPa
1 0.22 25.0 1.50 2.20 40.0 1.500
II 0.25 20.0 1.40 1.80 30.0 1.200
I, 0.26 14.0 1.25 1.30 20.0 1.000
I, 0.28 10.0 1.10 0.90 5.0 0.500
v, 0.30 5.0 1.05 0.60 1.5 0.100
Westerga‘drd V. 0.40 1.0 0.50 0.15 0.1 0.005
8
3.
3 8
Table 3 First 8 order vibration frequencies of the arch dam
1 2 3 4 5 6 7 8
/Hz 0.938 0.990 1.345 1.733 1.984 2.083 2.148 2.415
2.2.2
44.6 cm 1245 m 20.6 cm 24.0
cm 7.3 cm 2.3cm 5.0cm. 4
4
Table 4 Maximum and minimum stresses along axis of arch crest GPa
/m /m
1245 -19.04 5.41 —-20.45 3.07 1070 -4.61 -1.29 -12.97 -2.88
1230 -16.43 4.26 —-18.85 1.21 1050 -3.84 -1.11 -11.95 -3.11
1210 -13.72 2.83 -16.62 -1.01 1030 -3.16 -0.87 -10.62 -3.33
1190 -11.52 1.68 -15.18 -2.17 1010 -2.57 -0.67 -9.00 -3.46
1170 -9.68 0.74 -13.74 -2.89 990 -2.11 -0.53 -7.06 -3.42
1150 -8.46 -0.09 -14.01 -3.08 975 -1.91 -0.61 -5.04 -3.03
1130 -7.38 -0.77 -14.18 -2.95 963 -2.23 -1.35 -3.23 -1.60
1110 -6.39 -1.20 -14.11 -2.70 954 -3.04 -2.09 -1.32 2.68
1090 -5.51 -1.33 -13.69 -2.70
2.2.3
3 5
2.40 1170 m . 6 2.60
1130 m . 7. 7

1.59.
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5
Table 5 Minimum safety factor for sliding along the intersecting Table 6
line of two sliding surfaces on the arch dam abutment

6

Minimum safety factor for sliding along side sliding
surface of the arch dam abutment

1130 1170 1210 1130 1170 1210
/m /m
3.18 2.61 3.54 2.40 3.38 3.26 2.62 2.60 2.91 3.37 3.43 3.73
2.3 7
10s Table 7 Minimum safety factor for sliding along bottom
sliding surface of the arch dam abutment
1130 1170 1210
/m
2.22 1.85 2.59 1.59 2.39 2.32
30°
3
3
J. 1997 5 4 375—380.
2 J 1996 24 5 552—557.
3 RMR-SMR J. 1997 16 4 297—304.

FEM-based dynamic stability analysis of abutment for high arch dams
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Abstract A safety factor method for calculation and analysis of the stability of the abutment of arch dams was developed

based on the finite element method and 3-D data-processing technology for arbitrary cross sections of solid masses

corresponding programs were compiled. By dynamic stability analysis and calculation for an arch dam

and

the minimum

safety factor for sliding along the intersecting line of two sliding surfaces the side sliding surface and the bottom sliding

surface of the arch dam abutment was calculated respectively for three characteristic elevations

factor was obtained.

Key words high arch dam dynamic calculation stability of abutment

and the minimum safety





