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Seismic response analysis and control of
self-anchored suspension bridge

SONG Xu-ming, DAI Gong-lian, ZENG Qing-yuan
(School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: Taking the project of Sanchaji Bridge as object, the dynamic characteristics and seismic response of
self-anchored suspension bridge was calculated. The seismic response after installing viscous dampers was analyzed.
Based on the equation of multi-support excitation, a spatial nonlinear finite element model was established and the
seismic response of the bridge under synchronous excitation and traveling seismic excitation were discussed. In order to
reduce the longitudinal displacement of the girder and the inner force of the pylon bottom, parameters of the viscous
damper was studied. The results show that transverse displacements in mid-span increase by 90% and the transverse
moment reduces by 60% under traveling seismic excitation. The longitudinal displacement and inner force of the pylon
bottom reduces about 10% considering the effect of the traveling seismic excitation. The longitudinal displacement of the
girder reduces by 83% and longitudinal moment of the pylon bottom reduces by 62% through installing viscous damper
with appropriate parameters. The seismic response can be controlled effectively.
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Fig.1 Spatial FE model of Sanchaji Bridge
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Table 1 The first 10 modes and natural frequency

/Hz /s
1 0.1372 7.290
2 0.388 9 2.571 1
3 0.398 3 2.511 1
4 0.5439 1.838
5 0.567 1 1.763
6 0.6310 1.585
7 0.645 4 1.549
8 0.664 0 1.506
9 0.677 1 1.477
10 0.712 1 1.404 2
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Table 2 Displacement and force response under longitudinal earthquake action

(ms™h /m /m /m /MN /(MN-m) /KN /(kN-m)

0.208 12>107° 0.187 2.112 64 117.492 0.30 1.30
1000 0.199 0.006 0.179 2.057 46 110.581 303.36 499.74
800 0.197 0.007 0.177 2.028 21 109.343 345.13 608.58
500 0.188 0.011 0.169 1.942 06 106.023 479.24 885.17
02 150

HiFE /m
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Fig.3 Longitudinal displacement time history of main girder Fig-4  Moment time history in pylon bottom

3

Table 3 Displacement and force response under longitudinal earthquake action

(m's ™) /m /107 m /m /MN /(MN-m) /kN /(MN'm)
0.021 3.1 0.035 2.21782 48.2115 1.87 66.617 5
1 000 0.026 29 0.037 2.035 14 47.1727 0.75 453252
800 0.031 2.8 0.037 1.874 18 43.908 9 1.05 36.603 1

500 0.040 2.4 0.035 1.88173 42.498 4 1.00 26.680 2
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Fig.7 Longitudinal shearing force of pylon bottom
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Fig.8 Longitudinal moment of pylon bottom
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/m /m /MN /(MN-m)
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Fig.10 Longitudinal moment time history
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