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Recorded seismic response of Yele Dam during “5.12”7 Wenchuan Earthquake

XIONG Kun, HE Yun-long, ZHANG Yan-feng

(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: A disastrous M8.0 earthquake happened in Wenchuan, Sichuan Province at 14:28 on May 12, 2008. The Yele Dam
site was shocked strongly at an epicentral distance of about 258 kilometers. The monitoring station on the dam obtained
comparatively complete records of “5.12”7  Wenchuan Earthquake. Based on the earthquake records of Yele Dam, its seismic
response were analyzed by use of the time history method and the spectral analysis method. Combined with the analysis of
monitored data of other earthquakes, the effects of the Wenchuan Earthquake on Yele Dam was studied. It was concluded that
Yele Dam remained in normal working state after the great Earthquake. Moreover, through the contrastive analysis of dynamic
response between “5.12”7 Wenchuan earthquake and the previous ones, some distinct seismic response laws of Yele Dam were
acquired, and they were closely associated with its peculiar geological condition.
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Fig. 1 The placement of strong-motion instruments on the largest

section of Yele Dam
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Fig. 2 The arrangement of strong-motion instruments
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Table 1 The essentials of records during “5.12” Wenchuan Earthquake

L wEnm mmwm R o R v RN AT
1 2008-05-12 14:28:04 8.0 31°00 103°24 258 14
2 2008-05-12 14:43:15 6.0 31°00' 103°30' 262 33
3 2008-05-12 15:34:47 5.0 31°00' 103°30 262 10
4 2008-05-12 19:10:58 6.0 31924 103°36' 306 33
5 2008-05-12 21:40:54 5.1 31°00' 103°30' 262 33
6 2008-05-13 15:07:11 6.1 31°54 103°24 351 33
7 2008-05-25 16:21:02 6.4 32°36' 105°24' 454 33
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Fig. 3 Time histories of acceleration in transverse, longitudinal and vertical directions during

“5.12”  Wenchuan Earthquake
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Table 2 The peak values of acceleration. velocity and displacement during  “5.12”  Wenchuan Earthauake
W Mxmmg mxwg N A WsE mxmﬁg ﬁk%% SINIR
/lem = s7) llem=s") /em /lem = s7) flem=s ") /em
NGE] 1) -43.995 2.951 -0.844 A -11.877 1.733 1.643
4 B -30.642 -2.271 0.791 ?%ﬁ? B 1) 10.310 ~1.638 1.133
1 . i) -19.586 1.489 -0.452 i M) -7.206 1.240 -1.457
Nz i) 27.448 2.388 1.679 - JIGE ] [ 14.078 1.913 -1.626
’s AT i) 22.828 2.295 0.875 it AT i) 14.912 -1.642 -0.800
) -27.116 1.378 -0.833 B ) 9.120 1.116 -0.816
JgEm i ~35.008 2.100 1.712
"7 AT i) 25.102 2.188 0.846
) 21.000 -1.286 -0.826
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Fig. 4 Time histories of velocity and displacement in transverse, longitudinal and vertical directions during “5.12” Wenchuan Earthquake
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Table 3 The spectrum analysis results of Yele Dam during “5.12” Wenchuan Earthquake
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Fig. 7 Distribution of acceleration on dam crest along the axis of
Yele Dam during the earthquake on 2007-10-23
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