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Finite—element discretization for

implementation of DSEM
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Tab. 1 Material properties of the arch dam—foundation
system of Dagangshan Arch Dam

E/GPa d/(kg” m3) _
31. 20 2 400 0. 17

11 18 85 2 650 0. 25
111 8.45 2 620 0. 27
v 3.90 2580 0. 30
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Fig. 4  Finite-element model of the dam—foundation

system of Dagangshan Arch Dam
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Fg. 5 Responseof dam crest to impulse ground motion
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Fig. 6 Response of dam crest to impulse ground motion (considering modulus sensitivity of ground)
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Fig.7 Response of dam crest to impulse ground motion (considering scattering of river valley)
3.2 ORI =i AR A -
0.557 5¢  Koyna
( 2/3), ,

2



1 G AT 2 IR KT A A B AR R SO AT BB Sk R w

B

B

T= 10,12, 15 ,
, 2
1/2 :
2, 8 9
1 2

?

%2 HAEWELE (om)

Tab. 2 Displacement at the dam crest (cm)

9. 46 323 2 34

( ) 284 199 153
( /2 249 192 153
( 2 ) 315 199 149
( 1) 314 215 158
( 2) 358 238 165
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Fig. 8 Distribution of principle stress at the

upstream face ( massless foundation, M Pa)
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Fig. 9  Distribution of principle stress at the upstream

face (unbounded foundation, M Pa)
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Numerical analysis of soil-structure dynamic interaction
for 3-D problems in time domain

ZHONG Hong, LIN Gao , L Jianbo
( State Key Lab. of Coastal and Offshore Eng. , Dalian Univ. of Technol . , Dalian 116024, China )

Abstract The dynamic analysis of structure-unbounded foundation system in the time domain often
involves excessive finite elements and convolution integrals, and they severely limit the application to
large 3-D engineering problems. A sub—regional progressive algorithm for 3-D problems is presented
on the basis of the damping solvent extraction method. What's more, some research work was done
on the integral arithmetic and storage style of matrices such that convolutional integrals can be fully
avoided, the discretization of the system/s equations of motion can be simplified and the computation
capacity can be expanded. A spherical cavity embedded in fullspace under radial even load and the
Dagangshan Arch Dam under seismic load were analyzed as verification. In addition, the influence of
elastic modulus and input mode of the seismic wave on the response of the dam was discussed. It's
shown that the radiation damping of unbounded foundation and scattering effect of the river valley
have great influence on the response of structure. In the meantime, the algorithm proposed exhibits
good accuracy and efficiency.

Key words structure-unbounded foundation interaction; damping-solvent extraction method; time
domain; three-dimensional problem



