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Performance-based seismic risk analysis of long-span cable-stayed bridge tower

WU Fangwen, MENG Yuanying, XUE Chengfeng, YANG Yuanyuan, JI Quanyou

(School of Highway, Chang’an University, Xi'an 710064, Shanxi, China)

Abstract ; If the main tower that mainly bear load is damaged under the action of earthquake, the overall damage
risk of cable — stayed bridge will be significantly increased. Therefore, we needed to assess the seismic resistance of
the main tower through the seismic vulnerability analysis, and then assess the seismic risk of the main tower in the
design reference period, which had important engineering and economic significance This paper analyzed the seis-
mic vulnerability analysis and seismic hazard analysis of the main tower through SAP2000 finite element analysis
software. Based on the analysis of seismic vulnerability analysis and seismic hazard analysis, the probability seismic
risk function was deduced, and the probability seismic risk analysis of the main tower was carried out. It showed
that during the 100-year design base period, the " H" type main pylon of the cable-stayed bridge meets the
requirements of K3 standard seismic fortification under the effect of longitudinal or transverse earthquake.
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Fig.1 10 seismic wave accelerations curve used in this paper
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Table 1  Curvature quantification of damaged section of main tower
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Table 2 Curvature index corresponds to the target of earthquake resistance
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Fig.2 Elevation of the Yumenkou Yellow River Bridge ( unit:m)
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Fig.3 Main tower geometry ( unit:m)
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Table 3 Dynamic characteristics of the Yumenkou Yellow River Bridge
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Table 4 Relative parameters and results of S, at the bridge location
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Table 5 Calculated values for the relevant parameters of the seismic hazard function
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Table 6  Probability of seismic damage risk of the main tower in the design reference period Yo

BOCGIIEE Po TR Py PRSI Py SRR Pa

%

£\ i £\ i £\ i £\ T
[S97:9)d 11.83 18.10 0.85 0.65 0.10 0.09 0.05 0.03
R T 2.45 2.07 0.24 0.14 0.03 0.03 0.01 0.01
g 2.65 0.00 0.26 0.00 0.03 0.00 0.01 0.00
ERb7Y/id 27.41 2.19 2.77 0.11 0.34 0.02 0.20 0.01
TR 5.87 0.06 0.72 0.00 0.10 0.00 0.05 0.00
TR 8.26 4.95 1.32 0.69 0.18 0.23 0.10 0.13

WRAEZE 6, FTARAS T8 SCHE AT 70 AREATE ) b7 T B 45 JXURS: st 2., B3 o 7 KUK, i R T 5T 4 BT

. 2,
~ -2f 2
R g
S 4 S
e M -6
= -5 £ |
%)
ﬁé _gl w@ -10
8 7l = S AN
= B2 )
-8l [ =
N ., -14 NS
0.0 20x10° 40x10° 60x10° 80x10° 10x10° 0.000 0.004 0.008 0.012 0.016 0.020
B ¢ /(1/m) #H 2 ¢ /(1/m)
() YAf 1 Ok il

B4 it E R P R 5 5 URG AT 22 fh 2%

Fig.4 Risk probability curve for the main tower in the design reference period
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