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Experimental Study on Reynolds Number Effect of Mean Aerodynamic
Force Characteristics of Rectangular Cylinder with Rounded Corner

Yu Chang', Qiu Famei', Tian Xuedong', Yang Qun'’”, Liu Xiaobing'’"’

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Hebei Wind Engineering and Wind Energy Utilization Engineering
Technology Innovation Center, Shijiazhuang 050043, China;
3. State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract : For a rectangular cylinder with a rounded corner ratio of 0.3 and a width-thickness ratio of 2, the
wind tunnel test method of rigid model was adopted to test the surface wind pressure time histories under differ-
ent Reynolds numbers and different wind direction angles in a uniform flow field. The variation of mean drag
coefficient, mean lift coefficient and mean wind pressure coefficient with Reynolds number under different wind
direction angles was analyzed. The results show that with the increase of Reynolds number, the mean drag
coefficientdecreases, and the mean lift coefficient will produce obvious jump phenomenon. The wind suction at
the windward corner increases obviously at a higher Reynolds number. As the wind direction angle increases,
the amplitude of the increase first increases and then decreases.

Key words:rectangular cylinder with rounded corner; mean aerodynamic force characteristic; wind

direction angle; Reynolds number; wind tunnel test
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Fatigue Damage Analysis of Stay Cables Based on Fine Model

Han Jiahao, Li Yanqiang

(Department of Engineering Mechanics, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract:In order to better predict the fatigue life of stay cables, a fatigue life analysis method of
stay cables based on fine model was proposed. Firstly, the fatigue vulnerability index of stay cable was
established based on the S-N curve, and the Monte-Carlo method was used to generate random train
loads for vehicle bridge coupling analysis. The most vulnerable cable was obtained through the vulnera-
bility analysis. Then, considering the cable force error of parallel steel strands, a fine stay cable model
was established. Based on Miner’s linear cumulative damage theory, fatigue damage analysis and life
prediction of the fine model were carried out. The numerical simulation results show that the method
can accurately determine the fatigue location and fatigue degree of each steel strand stay cable. The stay
cable with large bridge cable force is prone to fatigue damage, and the fatigue damage mostly occurs in
the anchorage section, and the fatigue damage degree of the outer steel strand is relatively large.

Key words: stay cable; fatigue analysis; life prediction; fine model



