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Fig. 1

Layout of Sutong Yangtze River Highway Bridge
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Fig. 2 FEA model of Sutong Yangtze River Highway Bridge
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Fig. 3 Schematic diagram of stay cable vibration
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Tab. 1 The first order frequency of stay cable of Sutong Bridge

RS HHE/kg-m® KEL/m [jo/MPa  fi#/He
Al 8351.2 153.434 441 0.749 1
A2 8351.2 155. 079 457 0.754 2
A5 8374.9 171. 444 517 0.724 3
A10 8351.2 228. 214 507 0.540 0
A15 83829 295. 23 513 0.419 0
A20 8 401. 3 367. 802 511 0.3351
A25 8302. 1 436.19 542 0.292 8
A30 8 302. 1 495.118 570 0.264 6
A31 8373.8 506. 967 558 0.254 6
A32 8373.8 518. 834 564 0.250 1
A33 8373.8 530. 739 562 0.244 0
A34 8326.7 542. 661 565 0.2399
1 8414.8 153. 191 531 0.820 1
2 8 414.8 154. 365 549 0.827 4
Is 8374.9 169. 556 506 0.725 1
J10 8351.2 225. 038 466 0.524 8
15 83829 291. 754 527 0.429 9
120 8 401. 3 363. 909 508 0.3379
125 8302. 1 439. 126 529 0.287 4
130 8373.8 516. 125 526 0.2427
131 8373.8 531. 656 526 0.2358
132 8373.8 547. 231 532 0.230 4
133 8 326.7 562. 875 485 0.214 5
134 8326.7 578. 589 531 0.218 3

EHE— BRI R 2T, BB B R4
Vega TARAE, B, G54 B3h I i it B
AR o I P AR AL 2 AL R IR sl X AL AR 45
M L R, HAt A4 R E 5 ~7 PR, B8
BRLRIR BB, FTELMPLR S A S HIT

W RHRIE

> D A A DD b S
TIEIFIIPTIIITITIITRERDL 000 9000 OI QPP PSP

£

B4 FaaHetagAnE
Fig. 4 The fundamental frequency of stay cable of Sutong Bridge
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[12/4 ik
R 1 PR 2 & R 2
1 0.07037 0.07578 11 0.463 54  0.480 58
2 0.10232 0.102 36 12 0.51088  0.518 06
3 0.189 34 0. 190 84 13 0.502 35 0.519 44
4 0.227 75 0.231 19 14 0.540 76 0.561 63
5 0.278 73 0. 281 98 15 0.56426  0.576 37
6 0.321 83 0.331 25 16 0.63292  0.639 93
7 0.381 12 0.393 6 17 0.626 64  0.643 68
8 0. 404 64 0.406 5 18 0.631 80 0. 649 59
9 0.422 18 0.4370 1 19 0. 693 35 0. 695 88
10 0.460 31 0.4629 6 20 0.697 50 0.714 1
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Effect of Local Vibration of Cable-stayed Bridge on
Seismic Response of Structure

WU Fang-wen'”, SHI Jun', YANG Cao-fang', XIE Li-Li’
(1. School of Highway, Chang’an University, Xi’an 710064, Shannxi, China)
(2. Institute of Engineering Mechanics, CEA, Harbin 150080, Heilongjiang, China)

Abstract
Taking the Sutong Bridge as the research object, one cable is divided into a number of equal length ele-

ments to simulate the local vibration of cables in order to study the effect of cable vibration on structure seismic

response. The calculation results show that the introduction of local cable vibration leads to a small change of the

structural natural-frequency. Because the natural-frequency of the cable is similar to the natural-frequency of the

structure, the amplitude of the cable is large under the earthquake motion, and the coupling vibration of cable-

deck is obvious, the internal forces of girder and tower is decreased, especially the bending moment of tower

root decreases obviously.

Key words: cable-stayed bridge; cable; seismic response; natural-frequency; coupling vibration





