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Abstract: The rockfills of earth-rockfill dams gradually show softening characteristics subjected to earthquakes, especially

strong ones, which will affect the safety of dam slopes. In order to evaluate the effect of rockfill softening on the stability of

dam slopes, a probability analysis method of dam slope safety based on the equivalent extreme-value distribution and
probability density evolution method is proposed considering the stochastic earthquake excitation and different earthquake

levels. A 242-m CFRD is used to perform stochastic dynamic response analysis and probabilistic reliability analysis based on

three physical parameters of dam slope stability, the minimum safety factor, cumulative time of safety factor (F;)<1.0 and

cumulative slippage. The results show that the difference between considering softening and without considering softening

gradually increases with the increase of earthquake intensity, and the attributes to the softening characteristics of rockfills are

gradually revealed during the earthquake. Meanwhile, the softening is a gradual process. Hence, it is of great significance to
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analyze the seismic performance of the high earth-rockfill dams considering softening of rockfills. Moreover, it is unreasonable
probabilistic analysis method can give a more accurate evaluation of the reliability of high earth-rockfill dam slopes
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to study the stability of earth-rockfill dams only from the point of the minimum safety factor, and it is necessary to combine the
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cumulative time of F;<1.0 and cumulative slippage to fully evaluate the safety of dam slope. The proposed stochastic

Key words: high earth-rockfill dam; softening of rockfill; stochastic earthquake; stability of slopes; probability analysis
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Table 1 Parameters for Duncan E-B model

Mk pl(kg'm’®) K n R¢ K m 0/ ) Ap/(° )
X A 2150 1109 0.24 0.64 420 0.26 49.8 7.2
AKX B 2100 800 0.32 0.64 490 0.30 49.8 7.2
AKX C 2170 980 0.26 0.79 400 0.31 50 8.2

oA 2222 1250 0.31 0.78 500 0.16 53.5 10.7

2R 2258 1200 0.30 0.75 680 0.15 54.4 10.6
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Table 4 Seismic reliabilities under different earthquake levels

WA SRS PGA
0.1g 0.2g 0.3g 0.4g 0.5g
0 0.9738 0.0931 0.0043 0 0
N R 1 1 0.9828 0.6314 0.1226 0.0199
2 1 1 0.9977 0.9132 0.5685
0 0.9738 0.0931 0.0043 0 0
Egrs el 1 1 0.9355 0.3314 0.0274 0
2 1 1 0.8661 0.3132 0.0593
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Table 5 Seismic reliabilities under different earthquake levels

) L PGA
Hef R KB E/m
0.1g 0.2g 0.3g 0.4g 0.5¢
0.05 1 0.7121 0.1340 0.0218 0
AR AL 0.5 1 0.9976 0.8299 0.3773 0.1266
1 1 1 0.9734 0.7297 0.3522
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EFYC 0.5 1 0.9732 0.5378 0.1252 0.0240
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