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Study on Wheel Rail Contact and Vibration Transfer Law of
Rigid-flexible Coupling Modeling for Heavy-haul Freight Wagon

Liu Hongjun', Liu Pengfei’, Zhang Kailong'

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: In order to study the vibration characteristics of heavy-haul freight wagon, a type of 30 t
heavy-duty truck with the largest axle load in China was taken as the research object. Firstly, the finite
element method was used to establish the elastic model of the wheelset, and then the overall integration
was carried out in the UM software. The rigid body model and the rigid-flexible coupled vibration model
of the freight car with and without the wheelset elasticity were established, and the free vibration mode
of the flexible wheelset and the modeling method of the flexible wheelset were given. The wheel-rail
contact relationship and the vibration accelerations at different positions of the two models were com-
pared and analyzed. The results show that the elastic structure of the flexible wheelset can not only alle-
viate the rigidity between the wheel and rail, but also alleviate the rigid vibration between the central
suspension and the bottom. Because the central suspension has a better vibration isolation performance,
the flexible modeling of the wheelset has little influence on the vibration of the car body and the pillow.
Therefore, it is of great significance to study the flexible vibration of wheelset and its dynamic influence
on the equipment design of heavy-duty railway vehicles.

Key words: flexible wheelset; heavy-haul freight wagon;dynamics;frequency
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Study on the Effect of CFRP External Energy Dissipation Steel Bar Composite
Reinforcement for Prefabricated Concrete Pier with Grouting Sleeve Connection

Dong Yexu' *, Xu Weibing''>, Wang Jin', Chen Yanjiang', Xin Guangtao'

(1. Beijing Key Laboratory of Engineering Earthquake Resistance and Structural Diagnosis and Treatment,
Beijing University of Technology, Beijing 100124, China;
2. Ministry of Transport Road Research Institute, Beijing 100191, China)

Abstract; The prefabricated concrete pier connected by grouting sleeve is the common lower component
form of prefabricated bridge in medium and low intensity area. At present, the seismic reinforcement method of
this type of prefabricated bridge pier is lack. Therefore, the prefabricated concrete pier connected by grouting
sleeve is taken as the research object, and its 1/6 scale model is designed and made. Based on its seismic damage
characteristics, a combined reinforcement method of CFRP external energy dissipation reinforcement was pro-
posed, and the shaking table tests of the pier specimens before and after reinforcement under the same excitation
conditions were carried out. The results show that: pier cracking, concrete spalling, crushing and pier bottom
joint opening and closing are the main seismic damage modes of grouting sleeve connection prefabricated concrete
pier; the combined reinforcement can effectively increase the stiffness of the prefabricated specimen after the
earthquake, reduce the horizontal displacement of the pier top, and improve the ductility and energy dissipation
capacity of the strengthened specimen.

Key words:assembled pier; CFRP; reinforcement; shaking table test



