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Three dimensional nonlinear seismic response analysis of
Lianghekou super high core rockfill dam

YANG Xing, YU Ting, JIN Wei, ZHU Xianwen
(PowerChina Chengdu Engineering Corporation Limited, Chengdu 610072, P. R. China)

Abstract: China's hydropower resources mainly concentrated in west China, which is also the meizoseismal
area of China. The seismic safety of high earth rockfill dams in these areas is one of the most serious problems in
China’s hydropower development. Based on the relevant provisions of Code for seismic design of hydraulic
structures of hydropower project (NB 35047—2015), the three-dimensional nonlinear seismic response analysis
of Lianghekou super high core rockfill dam was carried out by using the ground motion time history generated by
site related design response spectrum of the scenario earthquake. The research results show that the dam
acceleration amplification effect was quite significant in the middle part of the valley which is exactly of 4/5 dam
height above and within 1/3 dam axis length for Lianghekou super high core rockfill dam located in a V-shaped
Valley. It showed obvious whiplash effect and three-dimensional valley effect. On this basis, the reinforcement
range of Lianghekou super high core rockfill dam was proposed.
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Table 1 Static calculation parameters of dam materials
o I/ LMD SY 5 X 5k E-uv 5 A 25
(geem ™) c/kPa /(%) o/)  Ag/(%) K n R, D G F
SR 2.19 49. 4 7.2 890 0.26 0.77 3.0 0.32 0.074
SCERE 2 2.19 48.5 6.7 895 0.27 0.79 3.0 0.35 0.102
i R 2.23 50.8 8.4 904 0.28 0.74 6.9 0.28 0.161
Heak 1 IX 2.25 48.7 5.0 912 0.29 0.73 5.1 0.33 0.182
ek X 2.21 49.2 8.1 853 0.25 0.75 5.5 0. 30 0.169
Hea kI X 2.23 46.8 5.3 783 0.27 0.75 4.6 0.32 0.140
2 2N 2.18 122 21.7 33.3 6.4 385 0.41 0. 88 1.1 0.43 0.028
e fih 2 1 1.98 52 18.1 132 0.25 0.91 3. 77 0.39 0.140
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Table 2 Dynamic calculation parameters of dam materials o
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Fig.3 Acceleration time history of input seismic wave
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Fig.4 Maximum acceleration distribution along the river
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Fig. 6 Acceleration amplification factor distribution along

the river of the maximum section with the dam height
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