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Safety Analysis of the High Speed-train Running under the Steady
Aerodynamics Forces of Cross Wind

LIU Yu-biao, ZHANG Ying-ying, XING Yun-lin, SUN Zhen-xue, YANG Guo-wei
Key Laboratory for mechanics in Fluid Solid Coupling Systems, Institute of Mechanics, Chinese Academy of
Sciences, Beijing 100190, P. R. China)

[ Abstract] Based on the aerodynamics theory,the aerodynamics model of high-speed train is established to cal-
culate the train aerodynamic loads at different speeds in the open wire condition and in the cross-wind condition.
Also the corresponding vehicle system dynamic model of the high-speed train is built respectively using the multi-
body system dynamics theory. The aerodynamic loads are imported to the vehicle dynamic model to calculate the vi-
bration response and the safety index of high speed train at different speeds under and without crosswind. Safety in-
dex variations with running speed are obtained and compared between the open wire condition and the cross-wind
condition. The numerical results show that the cross-wind turns to greatly threaten the train operating safety. The
speed limitation for train safety running at 15 m/s cross wind velocity can be obtained reference to the security eval-
uation standard for high-speed train.

[ Key words] high-speed train open wire cross-wind aerodynamic loads speed limitation se-
curity

S P P P S P e P I P P I R e P G P S S S S S e e e S S T S S T e S S I T S P S P P e S P P

(L35 69 )

Assessment of Axially Loaded Beam with Damage
Section Using Bayesian Estimation Theory

FANG Chang-yu'?* ,ZHANG Yao-ting' ,MA Chao'
(School of Civil Engineering & Mechanics, Huazhong University of Science and Technology' , Wuhan 430074, P. R. China;
Department of Civil Engineering, Guangxi University of Technology? , Liuzhou 545006, P. R. China)

[ Abstract] Approximate solution for free vibration of axially loaded beam with damage section is obtained using
half-range function. Bayesian estimate theory was introduced in damage identification utilizing dynamic response
consideration of model error and measurement noise. Damage location indexes and damage level ones are construc-
ted based on the first two natural frequencies. The posterior distribution expressions for damage section parameters
are realized. Consideration of integral difficulties in multi dimension function of Bayesian formula, Markov chain
Monte Carlo sampling technology is used to obtain the sampling chain, and the conresponding numerical statistical
characteristic value are obtained too. The methodology presente successfully identified damage location and extent
in probability framework in the numerical case study.

[Key words] Bayesian estimation damage identification dynamic response axially load beam



