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Table 1 Comparison of stresses in dam heel and dam toe as the change of E,
/MPa /MPa
Oy gy Ty [ o, Tyy
E,=E, -3.665 -7.974 -3.877 -1.274 -1.321 1.085
E,=0.5E, -7.225 -8.618 —4.405 -2.241 -1.6% 1.364
- 97.1% - 8.1% 13.6% 75.9% - 28.3% 25.7%
E,=E, 5.419 8.309 6.297 -4.790 -3.855 3.642
E,=0.5E, 9.068 9.298 6.284 -6.737 -4.616 3.867
+ 67.3% + 11.9% 0.21% 40.6% - 19.7% 6.2%
E,=E, 1.753 0.335 2.420 —-6.064 -5.176 4.727
E, =0.5E, 1.585 0.345 1.719 -9.000 -6.336 5.244
+ 9.7% + 3.0% 29.0% 48.4% - 22.4% 10.9%
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Fig.1 Progressive failure of dam body and coefficient of safety reserve
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Table 2 Peak and residual value of safety factor against sliding
of Longtan roller compacted concrete gravity dam
/e Ir Ky RCCl K, RCCI Ky
¢ Kdr Kr.sr Krbr
[ 3.048 3.301 3.897
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Table 3 Coefficient of safety reserve for ultimate bearing capacity of Longtan roller compacted concrete gravity dam

K.=1.92 K,=2.50
Ky=1.33 K,.=2.16 Ky=1.40 K.=2.52
P=97.0% P=97.8%
K, 1.9 Ky =2.09
K, =2.50 Kyp=3.05 K4=2.09

E/E, =0.5~1.0
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Stress and bearing capacity analysis for
Longtan roller compacted concrete gravity dam

GUO Xu-yuan' SUN Gong-yao’
1. Ertan Hydropower Development Company LTD  Chengdu 610021 China
2. Mid-South Design & Research Institute of Hydroelectric Project — State Power Corporation Hunan 410014  China

Abstract According to the features of RCC dam construction and softening-plastic property of materials the stress state
of the dam body was analyzed by use of the elastic-plastic finite element method based on the elastic-plastic increment
theory formulated in strain space. The stability theory and two different material strength reserve modes were adopted to
study the bearing capacity of the gravity dam. The research result is successful in reflection of the physical mechanism of

instability of the gravity dam induced by damage and softening of concrete and rock materials.
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