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Tab.1 Random distribution linear combination of shearing strength f and ¢
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Tab.2 Material parameters of rock mass on foundation base of the gravity dam

BER ST ¢ / MPa FEHE RIS
i 8 o W AEE R I o o HETE
0.742 0.35 0.26 (0.1,1.5) 0.89 0.2 0.178 (0.31,1.48)
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Tab.3  Probability and relative errors of safety coefficient K<3 under different sampling calculations

TR FREK<3 RS

HFEVCH i e i 0 HIRFB2
10* 98.120% 97.920% 97.540% 98.030% 10° ~105 6= (0.074 ~0.219)%
10° 97.970% 97.706% 97.612% 97.896% ’
10° 97.968% 97.687% 97.587% 97.946% 10> ~10%,£=(0.002 ~0.051) %
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Tab.4 Calculated results of dam sliding along the foundation base
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o ¢=0.742 MPa
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K=2.210
K<1 (R 0.050 9% 0.000 5% 0.007 5% 0.016 4%
AISERTE B 3.151 3.217 3.176 3.185
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Tab.5 Target reliability index and failure probability of dam
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Tab.6 16 kinds of circumstances for the mean values and coefficients of variation of friction coefficients f and cohesion ¢

FERREL SBESAE SR RBUE
f (1) (2) (3) (4) (5) (6) (7) (8)
¥E 0.89 0.7 0.8 0.9 1 0.89
AL Y 0.2 0.2 0.1 0.2 0.3 0.4
brifE 22 0.178 0.14 0.16 0.18 0.2 0.089 0.178 0.267 0.356
FEH ¢ ¥EBAE ¢ B 5 REEE
c (9) (10) (11) (12) (13) (14) (15) (16)
¥ 0.742 0.6 0.7 0.8 0.9 0.742
5 R A 0.35 0.35 0.15 0.25 0.35 0.45
FrifE2 0.26 0.21 0.245 0.28 0.315 0.111 0.186 0.26 0.334
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Tab.7 Discrete characteristics of K for different mean values and variation coefficients of f and ¢

E 23 T4 e/ ME IEON( ¥ oA brfE2E K<3 g% K<1 MR CIETEit7N
(1) 0.729 3.537 1.887 0.330 99.918% 0.088% 2.690
(2) 0.807 3.701 2.050 0.354 99. 406% 0.033% 2.971
(3) 0. 806 3.914 2.214 0.378 97.670% 0.014% 3.208

) (4) 0.700 3.935 2.371 0.398 93.960% 0.008% 3.441
/ (5) 1.177 3.520 2.197 0.280 99. 500% 0 4.276
(6) 0.818 3.901 2.197 0.376 97.930% 0.015% 3.183
(7) 0.743 3.917 2.198 0.467 95.502% 0.130% 2.566
(8) 0.710 3.923 2.200 0.519 93.595% 0.249% 2.311
9) 0.762 3.857 2.063 0.356 99. 308 % 0.054% 2.986
(10) 0.746 3.865 2.159 0.371 98.453% 0.023% 3.123
(11) 0.717 3.892 2.247 0.382 97.150% 0.009% 3.268
(12) 0.802 3.931 2.327 0.387 95.510% 0.005% 3.426
¢ (13) 0.983 3.515 2.209 0.311 99.4449% 0 3.883
(14) 0.882 3.811 2.208 0.344 98.727% 0.003% 3.513
(15) 0.796 3.909 2.197 0.376 97.963 % 0.016% 3.185
(16) 0.694 3.912 2.174 0.400 97.501% 0.041% 2.937
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Fig.2  Probability distribution of dam stability safety factor caused by changes in characteristic values of

friction coefficient f and cohesion ¢
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Impacts of shear strength discreteness along contact surface of
dam on gravity dam stability

CAI Yun-peng'?, TIAN Ying’, TANG Xu-min’
(1. School of Civil Engineering, Tianjin University, Tianjin 300072, China; 2. HydroChina Xibei Engineering
Corporation, Xi'an 710065, China; 3. College of Mechanics and Materials, Hohai University, Nanjing
210098, China)

Abstract; Stability against sliding along the slide plane of concrete gravity dams is closely related to the friction
coefficient f and cohesion ¢ of the contact surface. In design criterion of the gravity dams, sometimes f and ¢ are
regarded as the constant values, and sometimes regarded as random variables where distribution is specified. In
fact, f and ¢ are not constant or don’t accord with a given distribution. For the distribution of the stability safety
factor against sliding of the gravity dam, very little research achievements can be found. In this paper, aiming at
problems of stability against sliding along the foundation base of the concrete gravity dams, a reliability method is
used in the studies of the effect on the stability safety factor K brought by the random distribution linear, the mean
values and coefficients of variation of the friction coefficient /" and cohesion ¢, revealing the discrete character and
the varying patterns of the probability distribution curves and reliability index. The research results will contribute

to the further recognition of the design criterion of the gravity dams.
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