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Fig.1 Overall layout of the main bridge
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Fig.2 Main beam standard cross-sectional view
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Fig.3 Finite element model of the bridge

1.2 ZhABHEiTE

AR SR S T 20y Mo, 2%
FIEMER, X 5& 500 sl XA e g5 0 b nd 22
S RS e A 2 R H A
R AR5 M B R 0 3l DR i 22001,
HEBE T — JRE M [R]85 42 10 M 4 X B R R, R
Lanczos Y& %F b iR P J B R MR HEA T AR AE A 204
= 1 YIHAT 9 B o7, & 4 B T T 9
FriR B

W, N—RE AR AKX BRF N
FRPEA IR R (1) T BRI R
TREEM R 2 B R T 5 R
B, RBDLFRIRS) N I, T3 S ELRA
ARG . (2) IRBUE B AE o FEBRAE A M0 223 [
WL, A 2 4k BB £ 7E, AR W] e 77 7F 4k B &
B/E 8

2 FHRSHERESH

ARSI ZM ST IE A BE | 2 BRI BE L B
JE EGPRIFIE | RIS Bt B Ik

x1 BEASHHENXBRFEXSLL

Table 1 Comparison of self-anchored and ground

anchored natural vibration characteristics
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Fig.5 Effect of dead load concentration on
natural frequency
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Fig.4 The ninth-order vibration pattern of the bridge
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Fig.6 Effect of vertical stiffness variation of main
beam on vibration frequency
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Fig.7 Effect of lateral stiffness variation of main

1.4A

beam on vibration frequency
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Fig.8 Effect of torsional stiffness variation of
main beam on vibration frequency
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Fig.9 Effect of longitudinal stiffness variation of

main tower on vibration frequency
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Fig. 10 Effect of lateral stiffness variation of
main tower on vibration frequency
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Fig. 11 Effect of tensile stiffness change of main

cable on vibration frequency
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Analysis on Dynamic Characteristics of Self — anchored Suspension
Bridges with Combined Beams Based on Structural Parameter Variations

WANG Tong' ,HE Guoxiao®

1. Zhejiang Provincial Hangshaoyong Expressway Co. , Ltd. , Hangzhou Zhejiang 311200, China;
(2. Civil Engineering Department, Yancheng Institute of Technology, Yancheng Jiangsu 224003, China)

Abstract : With the help of Midas/Civil, a reasonable dynamic full bridge model is established to study the natural vibration char-
acteristics of self-anchored suspension bridges with composite beams, and a ground anchor type with the same parameters is as-
sumed to be compared. The effects of the main parameters such as dead load concentration, girder stiffness, tower stiffness, main
cable tension stiffness and suspension cable tension stiffness on natural frequencies of self-anchored suspension bridges with com-
posite beams are discussed. The results show that the vibration modes are concentrated in the narrow frequency range, and the
main beam is the dominant vibration mode in the first few order. The frequency of the first-order mode decreases with the increase
of constant load ratio. The increase of the vertical stiffness of the main girder has a great influence on the first-order vertical ben-
ding mode shapes. The frequency of longitudinal drift increases significantly with the increase of longitudinal stiffness of bridge
towers. The torsional mode frequency of the main beam increases significantly with the increase of the tensile stiffness ratio of the
main cable. The increase of the tension stiffness ratio of the suspension cable has little effect on the first mode frequency.

Keywords : self-anchored suspension bridge; parameter variation; natural frequency; dynamic characteristics; stiffness
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