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Traveling Wave Effects on Seismic Responses of
Three-Pylon Cable-Stayed Bridges

WU Taojing" WANG Binbin
( Department of Bridge Engineering, Tongji University, Shanghai 200092, China)

Abstract The dynamic equilibrium equation of structures considering traveling wave effects in the form of
absolute displacement was deduced. The advanced finite element analysis software SAP2000 was successfully
used to simulate traveling wave excitation in time history analysis of seismic responses of three-pylon cable-
stayed bridges. The effect of apparent wave velocity on seismic responses of three-pylon cable-stayed bridges
was investigated. The traveling wave result was compared with the uniform excitation result and the
contribution of pseudo-static response to the whole response was discussed. The result showed that the adverse
influence on side tower should be emphasized in seismic design of three-pylon cable-stayed bridges.
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Fig.1 Model of a three-pylon cable-stayed bridge
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Fig.2 Hysteretic model
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Table 1 Ground motion histories
LR R4 PGA/g Ty/s LIRS

Northridge 6.7 0.25 0.88 1.63
Northridge 6.7 0.57 0.26 0.70
Kobe 6.9 0.50 0.44 0.80
Kobe 6.9 0.21 0.58 1.89
Loma Prieta 7.1 0.48 0.64 0.83
Whittile 6.0 0.30 0.34 1.34
San Fernando 6.6 0.17 0.12 2.30
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Fig.3 Effect of wave velocity on responses of main towers

4.2 MMINTHIBEEN B R R R

4 rHVG T R BT B AR LT &
FERERRNOER, Bh ARGERTER
FRBORNL S A7 SBAT B L B 3 8 S0 A L1
u 7 ERBERTEE, 0 h 7 ZBEMREE,



- HESHA - GWTRME2S BE5H
147 30 ¢
13t —duk
25
12} g I§§
320 )
3 1L.1r &
Rior st
£09- §10'
08+ 3
o7l =N e ma -adu 03
oHut o o Wlut o A dtHpt o 0 , , . . oy
08 T 000 1300 2000 23003 000 3 500 4 000 500 1000 1500 2 000 2 500 3 000 3 500 4 000
v/ (ms™) Bodv / (ms™)
(@ (a
141 9
13F 8t - Jhi%
12} £ TEE
¥ RNl -
Bt % {1 § R
& @St
10} 4
o o
%o0or § 19 § w3l
08| ® 2r
ol M emEH  ad Al
' o =Fi§u+ ¢ o ﬁiéui c A :Ibi§u+ o 0 \ . . , . . ,

e
=N

5()0 10001500 2000 25003000 3500 4000
&/ (ms™)
(b)

B4 HRATHBE N AR B

Fig. 4 Effect of wave velocity on responses of bases
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Fig.5 Contribution of pseudo-static responses
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