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Abstract: The seismic response analysis of the structure considering both topographic effect and soil-structure
dynamic interaction simultaneously is a difficult problem in earthquake engineering research. Based on the
viscous-spring superposition artificial boundary theory, a finite element model accounting for the incident angle,
soil-structure dynamic interaction and topographic effect is built by using the ANSYS and a seismic response
analysis of a five-span continuous beam bridge was carried out by the method. The numerical results demonstrate
that the internal force changes with the increasing of incidence degrees; the internal force is magnified in a certain
site because of the local topographic effect; compared with considering the soil-structure dynamic interaction
effect, the internal force is smaller without such effect; simultaneously, physical properties of soil play a certain
role in analysis of soil-structure dynamic interaction effect.
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Table 1 The peak acceleration ratio a of bridge supports with
and without topographic effect

N W A THHR 2R
o oy o, [ o, ay
0° 1.725 - 1.442 - 1.031 -
200 1.521 3.992 1214 3.658 0904  3.337
40° 1276  2.889 1135 2537 0862 2256
60° 1143 2167  0.954 1.934  0.846 1.602
N 3R AU W& B
o, o7 a, o738 o, ay
0° 0.843 - 0.921 - 1.275 -

20° 0.793 3.174 0.825 3.264 1.174 3.552
40° 0.738 2.098 0.794 2.165 1.204 2.464
60° 0.687 1.295 0.775 1.424 1.057 1.725
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Table 2 X-maximum relative displacement of bridge supports

with and without SSI effect considering different soil

physical properties

A5 0° 20°
WS 1# 2 3# 44 1# 2 3# 44

Al/lem  3.554 3.570 3.528 3.804 3.323 3.544 3.617 3.956
Bl/em 2941 3.028 2.862 3.048 2.674 2940 3.138 3.161
A2/em 3206 3214 3.177 3.432 3.080 3.482 3361 3.620
B2/em 2747 2.883 2.651 2942 2.628 2.930 3.001 3.123
NI S 40° 60°

S 1# 2# 3# 44 1# 2# 3# 44

Al/lem 2429 3330 3.604 3.875 2.534 3.294 3.504 3.331
Bl/em 1975 2778 2.866 2.955 2080 2.721 2.769 2.519
A2/em 2234 2902 3.277 3.429 2.168 2776 2927 2.792
B2/cm 1914 2.538 2373 2.397 1.831 2321 2.500 2.333

Mriihs ' Wb

325 p—e—«l gzs —e—kl

4*\4'1- 20 L= K2 520

Z15% " Els

210 210

o

SE . 85 :

1 2 3 4 1 2 3 4

Hrighs s Hrigbs s

K7 AFEEADBESECT -k zh A E AR
S BRI RS B 1) 52 0 5
Fig.7 X-maximum relative displacement ratio k of bridge
supports with SSI considering different soil physical properties
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