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Fig. 1 Finite element model for Shenzhen Bay bridge
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Comparison of displacement amplitude of the cable

Table 1
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Table 2 Comparison of nodal force of the cable

load condition
nodal force

seismic wind vehicles  loads couple
deck point 2.4831 x10* 66904. 87 8405.28 66903. 45
tower point 6.7258 x 10*  68803. 61 4819.88 68819.48

. load condition
displacement .
vehicles

seismic wind loads couple

deck point 2. 15000 x 10* 5.24860 x 102 5.25570 x 10 8.70990 x 10
tower point 6.34000 x 10 4.55530 x 10?2 4.46180 x 10?2 1.75387 x 10"
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Table 3  Global vibration characteristic

order  frequency ( HZ)

modal description

1 0.14729 first-order vertical bending of girder
2 0. 18578 first-order transverse bending of tower + vertical bending of girder
3 0.22210 transverse bending of tower
4 0.45279 first-order anti-symmetric vertical bending of girder
5 0.47184 vertical bending of girder + transverse bending of tower
6 0.55433 first-order symmetric bending of girder + transverse bending of tower
7 0.61288 second-order anti-symmetric vertical bending of girder
8 0.76596 transverse bending of side span girder + transverse bending of tower
9 0.90041 second-order symmetry vertical bending of main span girder
10 1.01370 transverse bending of tower
11 1. 15600 first-order symmetry vertical bending of side span girder
12 1.29900 bending of tower
13 = 1.50810 second-order anti-symmetric vertical bending of girder
14 = 1.52370 first-order symmetric bending of girder + transverse bending of tower
15 1.78680 second-order vertical bending of side span girder
16 1.96530 first-order symmetric reverse of side span girder
17 2.26560 third-order symmetric vertical bending of girder + bending of tower
18 2.29900 third-order anti-symmetric vertical bending of girder
19# 2.85750 fourth-order symmetric vertical bending of girder + transverse bending of tower
20# 3.23170 third-order symmetry vertical bending of side span girder
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Fig.2 Dynamic model of the cable
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Fig.3 Amplitude-frequency response of cable excited at end
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Fig.4 Time-displacement curve of intermediate node at cable
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Fig.5 Amplitude of excitation and displacement respons for cables
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Fig.8 Angle and displacement response for cables
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NONLINEAR VIBRATION OF CABLES IN CABLE-STAYED
BRIDGE UNDER FOUNDATION EXCITATION *

Fu Ying

( Shenzhen Graduate School, Harbin Institute of Technology, Shenzhen

Abstract

518055, China)

A mechanical model of Shenzhen Bay Bridge was established, which considered the hanging degree of

cable, and the finite element software was used to simulate the displacement response of the bridge deck and tow-

er anchor points when the seismic, wind, vehicles and other loads were acted on the bridge structure, and the dy-

namic characteristics of the bridge as well as the vibration solution of the connection nodal. The initial disturb-

ance of cable under foundation excitation was revealed, and the harmonic resonance and parametric vibration of

cable in the most unfavorable load case were studied. On this basis, the matching ratio of incentive frequency to

cable natural frequency was analyzed, and the influencing characteristics of the nonlinear vibration for cable was

obtained, which included excitation amplitude,

Key words foundation excitation, cable-stayed,
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harmonic resonance,

initial force, modal damping ratio and the cable angle.

parametric vibration



