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Vertical seismic response of long-span hall of high-speed railway
station under multi-point earthquake excitations
GUO Wei'* YU Zhi-wu' > WU Liang'*

(1. School of Civil Engineering Central South University Changsha 410075 China;
2. National Engineering Laboratory for High Speed Railway Construction Changsha 410075 China)

Abstract:  The vertical seismic performance of the long span hall in high-speed railway station is often the weak link
under earthquake. In view of this the basis principle for response calculation of the displacement input model in SAP2000
software was introduced and the Tianjin West Railway Station was referred to establish the structured model of a typical
station hall. Seismic response characteristics of the typical station hall under uniform multi-point time history excitations
and random earthquake excitations in consideration of travelling wave effect were studied. The results show that: utilizing
response tesults calculated by using displacement model to solve the structural response components of subordinate
structures not involved in the dynamic equilibrium equation may produce obvious error. The feature of multi-point input
has a significant impact on vertical seismic response of elevated station hall which should not be ignored in the seismic
design and performance evaluation. Appropriate seismic design recommendations were also given in the paper.
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Fig. 1 Seismic reponse of structure adopting

multiple calculation methods
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Fig. 2 Structural deformation in 20. 12 s of earthquake excirresponding to multiple methods
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Fig. 3 Model of long—span hall of Tianjin West Station
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1
Tab. 1 Modal properties of long-span hall of Tianjin West Station
mmsLS £2EM R %H RAEM
TR A HA s ' e JEHR T .
‘ W xm ym zm P S XW__ YW ZW
1 0.342 0 0.91 0.00 20 0.182 0.98 0.99 0.16
2 0.298 0.98 0.91 0.00 24 0.176 0.98 0.99 0.30
3 0.288 0.98 0.91 0.00 25 0.172 0.98 0.99 0.32
A 0.229 0.98 0.98 0.00 34 0.156 0.98 0.99 0.49
5 0.228 0.98 0.99 0.00 48 0.133 0.98 0.99 0.54
6 0.224 0.98 0.99 0.00 51 0.131 0.98 0.99 0.56
7 0.218 0.98 0.99 0.00 39 0.126 0.98 0.99 0.58
8 0.214 0.98 0.99 0.00 66 0.123 0.98 0.99 0.59
9 0.212 0.98 0.99 0.15 78 0.120 0.99 0.99 0.62
10 0.203 0.98 0.99 0.15 100 0.109 0.99 0.99 0.62
2.2 Dy= 20.8m 21.5m 21.5m 21.5 m
208 m Dy= 15m 86 m 3.8m 23.6 m 21 m 24
o m2lm23.6m 3.8m 8.6m 15m
: T = rnon —-u /rlt
Thon—u™Tu °©
° { GB50011 - ( USGS) C
2010) ™ Il 250 I C 5
m/s u, = 2
150 m/s.200 m/s<250 m/s. X Y X Y o
2
Tab. 2 Vertical earthquake records and corresponding descriptions
G HhRE A4 FR ik PGA/g
1 IMPERIAL VALLEY 5/19/40 04:39 EL CENTRO ARRAY #9, UP (USGS STATION 117) | 0.205
S ; i COYOTE LAKE DAM SW ABUT. UP(CDMG 5
2 MORGAN HILL 04/24/84 04:24 STATION 57217) 0.388
3 WESTMORELAND 04/26/81 12:09 FIRE STATION, UP (CDMG STATION 5169) 0.838
’ ; . : - CANOGA PARK - TOPANGA CANYON, UP (USC
4 NORTHRIDGE EQ 1/17/94, 12:31 STATION 90053) 0.489
, , ) . EL CENTRO IMP CO CENTER, UP(CDMG
5 |SUPERSTITION HILLS 11/24/87 13:16 STATION 01335) 0.128
. 3(a) o
3
3 ’ ’ Tab. 3 Information of bar in station hall model
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Fig. 4 Seismic response of bar in station hall model
under comsistent earthquake excitations °
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Fig.5 Seismic response variations of bars in station hall while apparent velocity equals to 150 m/s
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Fig.6 Seismic response variations of bars in station hall while apparent velocity equals to 200 m/s
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Fig.7 Seismic response variations of bars in station hall while apparent velocity equals to 250 m/s
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Fig.8 Seismic response variations of bars in station hall under different earthquake apparent velocities
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