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Dynamic Response of 3-D Cable-Stayed Bridge

Considering the Sway Vibrational Effect of Stays
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Abstract
The basic idea of cable-stayed girder bridges is the utilization of high strength cables to provide

intermediate supports for the bridge girder so that the girder can span a much longer distance. In
the cable-stayed bridge, the cables exhibit nonlinear behavior because of the change in sag, due to
the dead weight of the cable, which occurs with changing tension in the cable resulting from the

movement of the end points of the cable as the bridge is loaded.

Techniques required for the static analysis of cable-stayed bridges has been developed by many

researchers. However, little work has been done on the dynamic analysis of such structures. To

investigate the characteristics of the dynamic response of long-span cable-stayed bridges due to

various dynamic loadings likes moving traffic loads. two different 3-D cable-stayed bridge models are

considered in this study. Two models are exactly the same in structural configurations but different

in finite element discretization. Modal analysis is conducted using the deformed dead-load tangent

stiffness matrix. A new concept was presented by using divided a cable into several elements in

order to study the effect of the cable vibration (both in-plane and swinging) on the overall bridge

dynamics. The result of this study demonstrates the importance of cable vibration on the overall

bridge dynamics.

Keywords : 3D cable-stayed bridge(3 X-HA}F3iH), effect of the cable vibration(#] o] & ZF ¥ 3h,
nonlinear( 8] 1 &), dynamic loading( &3 8}5)
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Fig. 2 SEC and MEC Models
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Table 1 Additional Coupled Modes of MEC Model

reE 7] 28 A |F8] A |AdE A%
4 3.287190 - L SW
8 3.177929 - L SW
12 3.093801 v - \
15 3.041316 L - SW
19 2.994175 \ - \
20 2.865411 - L SW
23 2.802596 T - SW
24 2.795773 - L SW
25 2.793878 T - SW
26 2.786428 T - SW
29 2.728041 T - \'%
37 2.548342 - L SW
38 2.478868 L - SW
41 2.419252 - L SW
43 2.402275 T - V-SW
49 2.369830 v - v
51 2.341394 T - vV
67 2.007625 T - V-SW |
68 2.007045 T - V-SW
69 1.996346 - L SW
71 1.993578 T - V-SW
72 1.979859 T - V-SW

o714, T : torsional, V ' vertical. L : lateral.

SW : swing. V-SW : vertical-swingings
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