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Study on the Reaction Characteristics of Longitudinal
Cable-stayed Bridge under the Combined Loads of
Wind and Rain

LI Hongnan'” ,XU Liang'

(1. School of Civil Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 ;2. School of Civil Engi-
neering , Dalian University of Technology ,Dalian, China, 116024 )

Abstract ; The purpose of this paper is to study the effect of strong wind / typhoon and rain on the
longitudinal bridge response characteristics of a cable-stayed bridge. In this paper, the wind load
time-history curve is simulated by the harmonic superposition method. Based on this, the rain load
calculation method is proposed. A three-dimensional model of cable-stayed bridge was established
by using finite element software Midas Civil. Analyzing the self-vibration characteristics and apply-
ing the longitudinal bridge single wind load and the combination of wind load and rain load on the
full bridge. The results show that the main girders are “floating” along the wind direction ; Consid-
ering the influence of rain load , the maximum increase of vertical displacement of main girder, ver-
tical acceleration of main girder, acceleration of main girder and top acceleration of tower top is a-
bout 11% ,10% ,10% and 13% respectively. And as the scale increases,the influence of rain load
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decreased. After considering the effects of rain load, the vertical displacement and vertical accelera-

tion of main girder,the longitudinal bridge acceleration at the end of girder ;the longitudinal bridge

acceleration at the top of the tower are improved. In the design of the bridge,the adverse effects of

the rain load on the bridge structure should be considered.

Key words : cable-stayed bridge ; wind load ;rain load ;longitudinal bridge ;time domain analysis
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Table 1 The natural frequency and formation
characteristics of the cable-stayed bridge
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Fig.3 Pulsating wind speed time-history curves of the mid-span and the tower-top
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Fig. 4 Comparison of pulsating wind spectrum and target wind spectrum
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Fig.5 Rain pressure time-history curves of the mid-span and the tower-top
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Table 3 The maximum vertical displacement of main beam
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Fig. 6 The vertical displacement time-history curves of the main beam
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Table 5 The root mean square of acceleration of tower-top
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Fig. 9 The acceleration time-history curves of beam-end
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