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Tab.2 Calculation parameters of Duncan-Chang E-B model

g o/ (kg:m *) K n R, ¢/kPa ®o Agp K, m
Wl X 2150 750 0.6 0.78 0 42 6.5 700 0.1
a1 X 2180 810.8 0.25 0.65 0 51.7 9.1 265.0 0.2

i P K 2250 910.9 0.31 0.63 0 50.6 7.2 395.5 0.34
W R EE 2630 210.5 0.48 0.68 210 27.8 5.6 1401.5 0.47

T -0 Fon B 8, e N BER 1 AR i L = ik s 2 4
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Tab.3 Dynamic calculation parameters

g ky k, n A M

e TIX 2000 2270 0.273  0.22 0.35

WA X 259 1694  0.38 0.245  0.35
i Y 28.3 1832 0.375  0.22 0.328
WHFREEL 157 19794 0.40 0.345  0.345
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3D time domain inversion of incident waves in the bedrock and

free field construction

WANG Fei'?, SONG Zhi-giang', LIU Yun-he', LI Chuang'
(1. State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi’an University of Technology,
Xi’an 710048, China;
2. School of Energy and Power Engineering, Xihua University, Chengdu 610039, China)

Abstract: The one-dimensional and two-dimensional time-domain inversions of the bedrock incident waves cannot reflect the spa-
tial arbitrariness of the incident azimuth and oblique incident angles, and the free field constructed based on these two methods
might deviate is far from reality. It is necessary to carry out a three-dimensional time-domain inversion of the bedrock incident
waves. Based on the wave function combination method, the free field of the ground surface control point is expressed by the time
histories of the incident waves of P, SV and SH waves. A three-dimensional time-domain inversion method of bedrock incident
waves based on design ground motions is established. Then, the spatially non-uniform free field under the oblique incidence of
multi-wave combination is constructed. Finally, the free field deviations constructed based on one-dimensional and two-dimension-
al inversion methods are analyzed, and the influence mechanisms of different inversion and free field construction methods on the
seismic response of the asphalt concrete core dam are revealed. The results show that the free field constructed based on the three-
dimensional inversion method of ground motion has spatial inconsistency and can reflect the site ground motion field more compre-
hensively. Compared with the ground motion field constructed based on three-dimensional inversion, when the incident azimuth an-
gle is 0°~60° and the oblique incident angle is 40°~90°, the feature point free field in the a-direction constructed by the one-dimen-
sional inversion method has a large deviation with the maximum deviation55.8% ; When the incident direction is parallel to a cer-
tain horizontal coordinate axis, the other horizontal free field deviation of the feature point constructed by the two-dimensional inver-
sion is larger, and the maximum deviation is 100% ; When the Poisson's ratio of the medium increases, the deviation of the z-direc-
tion free field decreases under the one-dimensional inversion, and the free-field deviation of the x-direction increases under the two-
dimensional inversion, and the maximum deviations of the feature points are 46 % and 36 %, respectively. Compared with the maxi-
mum tensile stress of the core wall based on the three-dimensional inversion method of ground motion, the maximum tensile stress-
es under the two-dimensional and one-dimensional inversion methods are reduced by 83.3% and 20.0% , respectively. Therefore,
it is necessary to perform a three-dimensional inversion of bedrock incident waves and construct a spatially non-uniform free field

based on the design ground motion in the seismic design of dams.

Key words: oblique incident wave; asphalt concrete core dam; three-dimensional time-domain inversion; free field; non-uniform

characteristic

fEFEEA: £ ®(1993—), B i+, s,
BIWAEE: RAEWM(1981—), B 1+, ¥z,

E-mail: feiwang201268@163.com.

E-mail: zqsong@xut.edu.cn,



