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Fig. 2 Double-column pier

EH3 #ERgHR

Fig. 3 Rebar arrangement

HEET KEM, AR, BEREEHN 1 n, KR
Rt AEMBE TR ¢ =4 m.
2.2 HRTEBMEST

£ EH R SAP2000 # T &iz ¥ & WA R
R (B Br ) B BROTE R (B 4) , K+ O
53 T AR 1 5% A SR B ST R BEL, BF R 43 10 A
BT, M FPITEE S HEMRK R E;QH
MR I8 R B 5 8 P v R B TR, X BT
REFEP LTSNS EE,QME S iz, &
SH#IYL R R M 0 R ST (K P FH A E R
), LA sk R %5 8 i B 58 4 580N 4 B2 R, I A
U R MR T AR B, T
X Q) HBEETEAGHE EHRERM(GEE

~ Rl B R R

1Y man
I3 {

hid

o1t

";—o 3 p

-4 {

\n

jpr 4 ]

v

14 [ 4

:;'»—-1> ¢

'_;‘_ p p L

htd

-1l .

A

g 4 q

2l mmes

.__J'_* )

= o 3 g .
TR ¢ -]

EHd4 HRTED
Fig.4 FEA model
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Fig.5 Horizontal seismic calculating chart of pier
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Tab. 1 Seismic motions for seismic energy response analysis of double-column pier

No. HmERHE iLRES Muw R/km ko750 PGA/g  PGV/cm PGD/cm
1 1968 Borrego Mtn A-ELC270 6.8 45 n 0.057 13.2 10.03
2 1979 Imperial Valley  H-BCR140 6.5 6.2 i} 0.59 45.2 16.76
3 1979 Imperial Valley ~ H-BCR230 6.5 6.2 m 0.77 45.9 15.01
4 1979 Imperial Valley  H-BRA315 6.5 43.2 il 0.22 38.9 13.49
5 1989 Loma Prieta HDA165 6.9 45.1 m 0.27 43.8 18.42
6 1989 Loma Prieta HDA255 6.9 45.1 m 0.28 35.6 13.06
7 1999 Chi-Chi CHY036-N 7.6 20.4 i} 0.207 41.4 34.17
8 1999 Chi-Chi CHY036-W 7.6 20.4 m 0.294 38.9 21.19
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Fig. 7 Effect of PGA on structural damage
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Fig. 8 Damage history curves of double-column pier
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Analysis on the Seismic Damage for Double Column Pier of Passenger Dedicated Line

WANG Tao',LI Yu',BAI Hua',LEI Jun-qing®

(1. Key Laboratory of Ministry of Communications for Bridge Detection & Reinforcement Technology, School of Highway,
Chang’an University, Xi’an 710064, China;2. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Reasonable sirong seismic motion records are selected according to the applicable Code of Seismic
Design for Railway Engineering. By using FEA software, the FEA model of one double-column pier of passen-
ger dedicated line is established with considering the effect of flexible base effects and seismic characteristic.
Based on Park-Ang seismic damage model and nonlinear seismic response analysis, the seismic damage analy-
sis on double-column pier of passenger dedicated Line is carried out. The study results are obtained as follow:
1) The seismic damage of bridge mainly happen during the early and middle stage of seismic motion. 2) There
are still major discrepancies in the seismic damage made from the seismic records which come from the same
site condition and have the same PGA. 3) Although PGA has a great effect on the seismic damage index, it
has nothing to do with the happening time of max seismic damage index.

Key words :bridge of passenger dedicated line; seismic damage; time history analysis; nonlinear



