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Seismic Response of Coupled Bridge-pier-pile-foundation
on High-speed Railway
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Abstract ; Cast-in-place piles are generally chosen as the foundation for high-speed railway bridges
to control settlement.One of the working conditions for the pile foundation design is seismic ac-
tion. A three dimensional coupled nonlinear bridge-pier-pile-foundation numerical model was es-
tablished using the typical earthquake record as the input excitation. The combined effects be-
tween superstructure and foundation, dynamic soil-structure interaction, material nonlinearity,
side skin friction between pile and soil layers,and pile base resistance were taken into account in a
dynamic finite element analyses that considered three-dimensional seismic actions.Parameter sen-
sitivity analyses of the compression modulus of the major soil layer in addition to the elastic mod-
ulus of the pile material, pile diameter,and pile length were performed.Results showed that the
design of the pile foundation can effectively control the deformation of a bridge under earthquake
conditions.Side skin friction differed during earthquakes and cannot be neglected. The suitability of

pile dynamic behaviors modeled by beam element is open to discussion.The dynamic response of a
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bridge was influenced mainly by pile length and the compression modulus of the major soil layer

and, secondly, by the elastic modulus of the pile material.Pile diameter had no prominent impact

on the dynamic response of the bridge.

Key words: high-speed railway bridge;pile foundation; dynamic soil-structure interaction; param-

eter sensitivity analysis
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Table 1 Parameters of soil mass
e B %?ﬁ@i ’c@%ﬂﬁi JE 4 YIRS H BRI NEE ﬁﬁﬁuﬁ e BRI B R R i BEL B Fii A BHLJE R 4L
/m /(kN+m %) /(kN+m3) #/MPa /kPa  fi/C) FHE Rier *  /kPa /MPa «/(s”D)  B/s
1 3.0 16.3 16.8 6.0 0.26 10.2 13.2 0.64 32.0 0.10  0.774 0.013
2 12.0 17.8 18.2 7.7 0.27 25.0 15.0 0.71 63.9 0.08  0.619 0.010
3 1L0 18.5 18.8 5.6 0.29 31.0 16.0 0.75 88.5 - 0.06  0.464 0.008
4 24.0 19.1 19.7 8.6 0.31 34.0 16.8 0.81 95.1 - 0.06  0.464 0.008
5 50.0 19.3 19.8 16.8 0.30  36.0 18.0 0.85 112.4 1.3 0.05  0.387 0.006
% 3 Roiner S8 ST+ A0 AR 0 R AL
x2 S#HSH 3 T T T T
Table 2 Parameters of structures i
EZ gi/, SEE EL /A E,Jgﬁﬁ B 7%%?5&}@,%%& ~
(kN « m~?) #/GPa % /m a/(s1)  B/s R
B 25.0 30.0 0.15 1.0 0.05  0.387 0.006 E
KE 24.0 28.0 0.15 2.5 0.05  0.387 0.006 :
W 25.0 30.0 0.15 3.6 0.05  0.387 0.006 et
7 25.0 34.5 0.10 1.7 0.05 0.387 0.006 E
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