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Deformation Characteristics of Main Cable in
Suspension Bridge Caused by Live Load

CHAI Shengbo, XIAO Rucheng, SUN Bin
(Department of Bridge Engineering, Tongji University, Shanghai
200092, China)

Abstract:
suspension bridges was studied under the effect of

Deformation characteristics of main cable in

displacement of tower, elastic elongation and unbalanced load.
The relationship among the change of cable sag, the
elongation of the cable and the displacement of tower top was
studied. The smaller the sag ratio was, the larger the sag
changed. The most unfavorable loading mode was researched
by means of energy method and equilibrium condition of
force. Results show if there was no elongation, the maximum
deflection caused by unbalanced distributed load was relevant
to the ratio of live load to dead load and the sag of cable.
Analytic formulas were given and verified by a finite element
model. The results agreed well with the theoretical value.

Key words: suspension bridge; main cable; deformation; live
load
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Fig.1 Deformation of main cable caused by live load
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Fig.2 Deformation of main cable caused by

displacement of tower top
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Fig.3 Deformation of main cable caused by

elastic elongation
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Fig.4 Deformation of main cable under

unbalanced live load
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Fig.5 Deformation of main cable under uniform load
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Fig.6 The relationship between vertical

displacement and loading length
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Fig.7 Side view of bridge alignment(unit:m)

®1 HREEMEFE

Tab.1 Main parameters and material properties of the bridge
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Tab.2 Vertical displacement of main cable under
different loading lengths
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Tab.3 Sag change of the main cable caused by displacement of tower top
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