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Fig.1 Finite element analysis model
T ARARFGEIRIBEPE Drucker—Prager Y | SR F = 4RG3t B0 10 A5 B RT3 DX, M7 3800 22
T, 7R A PRSR SIS0 Ao, AR BATT A R 5 0 R (AR = 4 S R B TR A
W EWIRSHIE 1 PR,
1 TESH

Tab.1 Soil parameters

BN JE B /m SRPERT I/ (N/m?) KSR JI/(N/m?)  NEESESAI(0)  TglksI(0) I (kg/m®) TS
+ZE1 5 8.38x10° 15 200 10.8 0 1 800 0.35
+ZE2 5 12.8x10° 17 140 134 0 1 800 0.35
T3 10 76.6x10° 18 170 17.3 0 1 800 0.35
Tz 4 30 97.6x10° 20 170 20.8 0 1 800 0.35
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Fig.3 Change of pier vibration frequency influence coefficient Ry, at different water depths
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Tab.2 Seismic response amplitude of pier under the Tangshan seismic waves

{2 /mm 55 1 /kN 254/ (kN-m)
K H/m
D il % J& SST &%) DI i % 1§ SST %L DI 2% J& SSI A
0 5.80 8.78 9 468 9 570 24 710 23 690
5 5.81 8.80 9 641 9 581 24 777 23 780
10 5.85 8.82 9 897 9 591 25 069 23 890
15 5.96 8.85 10 290 9 603 25714 23930
20 6.13 8.88 10 859 9 865 26 696 23 980
25 6.35 8.93 11 443 10 007 27 890 24 120
30 6.83 8.99 12 190 10 190 29 979 24 440
35 8.68 8.89 14 863 10 130 38 090 24 210
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Fig.4 Variation curves of R parameters of piers under the Tangshan waves
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Seismic Response Analysis of Bridge Pier Structure of Considering
SSI Effect under Dynamic Water Pressure

Lu Huaxi, Xu Luyao,Zheng Xiaohui

(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: Based on the Morison equation method, the influence of the dynamic water pressure was considered
by using the additional mass. The rigid foundation bridge pier and the bridge pier structure taking into account
SSI effect under the dynamic water pressure were established by using ABAQUS software computing platform.
Then the seismic responses of the bridge pier structure with and without consideration of SSI effect were com-
pared under the dynamic water pressure. Finally, the change regulation of seismic response of bridge pier at dif-
ferent water depths considering SSI effect was analyzed. The research results show that under the dynamic water
pressure, the seismic response of the pier increases, and it is influenced by underwater penetration of bridge
pier; when considering SSI effect, the dynamic water pressure on the decrease of the natural vibration frequency
and the increase of the seismic responses are reduced. However, the dynamic water pressure can not be neglect-
ed.

Key words: Morison equation method; SSI effect (soil—structure interaction); natural vibration characteristics;

selsmic response



