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Abstract: To study the influence of the ponding effect on seismic responses of the cable-stayed bridge under
near-fault ground motions, taking a double-tower cable-stayed bridge as the engineering background, this
paper analyzed the ponding response of the main bridge and the main beam of the approach bridge of the cable-
stayed bridge under near-fault ground motions and the influence of the ponding response on the structural
seismic response. Besides, the influence of viscous dampers and elastic cables on the ponding effect of the
cable-stayed bridge under near-fault ground motions was studied, which was compared with the seismic
response of the cable-stayed bridge under far-fault ground motions to discuss the influence of the ponding effect
on the seismic mitigation rate of the cable-stayed bridge. The results show that compared with non-pulse
ground motions, under near-fault pulse-type ground motions, the main bridge and approach bridge of the
cable-stayed bridge are more likely to collide within the pulse period, and the influence of the ponding effect
on the seismic response of the cable-stayed bridge is more significant. When viscous dampers and elastic cables
are installed, the main bridge and approach bridge still collide within the pulse period, but the ponding
response decreases. Besides, the influence of the ponding effect on seismic responses of the cable-stayed
bridge under pulse-type ground motions is significantly reduced, and the ponding effect should be considered
when the seismic mitigation rate of the cable-stayed bridge under pulse-type ground motion is analyzed.
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Figure 1 General layout of cable-stayed bridge(unit:m)
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Table 1 Dynamic characteristics of bridge
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Table 2 Input information of ground motions
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Figure 3 Time-histories of ground motion velocity
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Figure 4 Acceleration spectrum value of ground motions fill 18 7 .
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Figure 5 Time-histories of ponding forces of main bridge and main beam of approach bridge of floating cable-stayed bridge
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Figure 6 Seismic responses of floating cable-stayed bridge
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Figure 7 Time-histories of ponding forces of main bridge
and main beam of approach bridge of cable-stayed
bridge with dampers
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Figure 9 Ponding forces of main bridge and main beam of
approach bridge of cable-stayed bridge under

forward-directivity -effect ground motions
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Figure 10 Ponding forces of main bridge and main beam of
approach bridge of cable-stayed bridge under
fling-step ground motions
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Table 3 Seismic responses of cable-stayed bridge with seismic mitigation devices under pulse-type ground motions
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Figure 11 Variation of seismic mitigation rate of cable-

stayed bridge with parameters of viscous dampers
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Figure 12 Variation of seismic mitigation rate of cable-

stayed bridge with parameters of elastic cables

M T Ca) BT 2 6 3 A5 77 1] 1 28000 R TG ok e
2 Bl VAR BY ) 8 AR Bl FH AR B0 K S 1 R ek
ZIN X T S0 L 7 3 R gl B N B ) 8 R
Wi /0 o BAIET 11 () AR X T 5 J7 1] M 24 i oo
RO 7 B, B IR S R U R R B R e A RO R
B8R o8 T T K v O 37 4 R B B IS S R 9 R AR
A2 o P 11 Ce) W] A - B B2 AR 5 7% 8 72 5 il
FH e R B8 R B i . BL B i R B R
JE 4% Y REAT R /INA 7] 26 B4 b 78 By T 2% iR i A%



156 ¥ 4k

N~ %

2024 5

F189 AR AT M 5 o 7, LR AT DR R AR 32 M i B 2
BUSE W B AR, 25 JERHLF 4 5 51 A il 4
RO, b i BELJE 48 X TG Bk b 3t 72 2l T AR B AT Dok RE
ROR B ik oh R M A2 B T A2 .

MIET 12 Ca) 1 (b ) AT < 8 nfr 2000 1 TE Bk o b 752
)T BE R BT 1 9RR AR 2SR el R R T R S
JRE AT 32 W /) | 22 37 b RE B T 8 R K T U )
PERLCNE T AZ AW /0N 5 P 12 (e ) 22 B 3 SR AT 437 7% D 72
=i RS PNSCPES:E: N DS o T R
P 2R RE AT RO/ AN (] 2 2 4 72 2y T 25 Sl 45 000 #Y
AT B BEAH XL RS (EE R B IR N 7, HLARHRL B M
i W 7 o 5P 2R A ) JE A e R 52 b 7 Bl 2K TR R T
BR, T bk v Ml 52 B0 B G AR X A% el ROR H
F, ELES I A g 88 M B8/ T 28 b 000, 3 75 8 T
B BRI R AZ I/ NECR e 22, HLIE IR N 138 K e (%5
It , 5 e R E0F 5 5 IR RERE AN s, 3R fE
RO /N BRI B R AR 52 ¥ T L 35 IS N A A
TG 4 o 200 M 752 2l T AR A Dol e AN

Sk BIF 5 lf 458 450 0 0T 1 A BEL R i R R R Y
AL R RO S, 43 BT T 25 R AR R AN 25 Al
RN R AR R R SRR AR . o, &
i 3% 5% 4k B JE &% S BHJE R B 12 000 KN/ (m/s)*?,
R RE 8 B 0.3 3Pk 2R M RIEE O 80 000 kN/m.
M AT AN R T S R S AR S
REPLAF RO A bR T iR 3 F By g, ik o
Hb 5% B N R AR B N T I K b b 52 Bl R R
R, H 2% R N B, X R 25 BE TR W 2 R Rk
K5 RHRLHF 32 B B Wl R AR A BRI )
A RE N F 5 AN [7] 25 80 b 5 3l T REHRLAE 32 B2 A B kR
R, 1 v R B PRSI N s oK R B E
D R o0 QUL =) W A 1 Nl e D YA
M 0o 28 22 B W 35, AR 4R AE 1006 DL 5 % T ik
Ml R B, N R A AKONE 2 o A TR R, BT bk
IO T G 2 [ R A R P R R T B RR P AN R
SR P T K i b 7R B R R R SR B, AN
R 720 W6l 458 2850 7 5

®4 RERBERERMEMBEER

Table 4 Seismic mitigation rate of cable-stayed bridge with seismic mitigation devices
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