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Fig. 1 Finite element mesh of cross section
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Influence of effective prestress on ultimate bearing capacity
for large-span prestressed concrete bridge

WU Guang-yu', LIN Wei', WANG Jin-feng”?, JIA Yi-gang'. XIANG Yi-giang®
(1. College of Civil Engineering and Architecture, Nanchang University, Nanchang 330031, China;
2. College of Civil Engineering and Architecture,Zhejiang University, Hangzhou 310027, China)

Abstract: Based on degenerated three-dimension solid virtual laminated element theory.,the influence of
effective prestress on ultimate bearing capacity for large-span prestressed concrete bridge is explored.
According to various level of effective prestress,the ultimate bearing capacity for a classical prestressed
concrete continuous rigid frame bridge is spatial analyzed and discussed by three-dimension detailed finite
element model. Analysis results show the influence of effective prestress on ultimate bearing capacity for
large-span prestressed concrete bridge is great. Among them,the ratio of the effective prestress of longi-
tudinal prestressing reinforcement and vertical prestressing reinforcement is the important factor that

affect the ultimate bearing capacity of bridge. The structure design of large-span prestressed concrete

bridge should think highly of the influence.

Key words:large-span prestressed concrete bridge; effective prestress; ultimate bearing capacity
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Algorithm for the unsteady aerodynamic loads of high-speed

trains under stochastic winds

YU Meng-ge”, ZHANG Ji-ye, ZHANG Wei-hua
(Traction Power State Key Laboratory,Southwest Jiaotong University, Chengdu 610031 ,China)

Abstract: The fluctuating winds of a moving point shifting with trains are calculated in this paper based
on Cooper theory and harmonic superposition method. And the characteristic of power spectral density of
fluctuating winds is analyzed. An algorithm is proposed to calculate the unsteady aerodynamic loads of
high-speed trains under side-winds based on the algorithm of calculating cross wind forces of high-speed
trains. The force statistics under side stochastic winds and the peak factors of aerodynamic loads are ana-
lyzed using this algorithm. The results show that,when the wind angle is close to 90, the dimensionless
power spectrum is moving to a higher frequency range. The wind angle has little effect on the fluctuating
wind. At each wind angle,the ratio of load standard deviation to mean load depends only on the side slip
angle. The peak factors of the side force and roll moment are the same,and the peak factors of the yaw

moment and pitch moment are also the same.

Key words: fluctuating winds; unsteady aerodynamic forces; power spectral density; wind angle; peak

factor



