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Study on the Additional Longitudinal Forces Transmission between
Continuously Welded Rails and High-Speed Railway Bridges

XU Qing-yuan', CHEN Xiu-fang', LI Shu-de?
(1. School of Civil Engineering and Architecture, Central South University, Changsha Hunan 410075, China;
2. The Third Railway Survey and Design Institute, Tianjin 300142, China)

Abstract: A three-dimensional finite element spatial mechanics model for calculating the additional longitu-
dinal force transmission between continuously welded rails and high-speed railway bridges is established by
using solid element to simulate bridges as well as pier and abutment, using space beam element to simulate
rails, using spring element to simulate the link between bridges and tracks as well as pier and abutment.
By using the experimental results of Yongdinghe single-track railway bridge on Fengtai—Shacheng railway
as well as the results of Shahe double-track railway bridge on Qinhuangdao—Shenyang railway , the au-
thor verifies the model. Furthermore, taking a multi-span 32 m simple supported double-track box girder
on Qinhuangdac—Shenyang passenger special line as an example, the author made a study on the addition-
al longitudinal force caused by different load cases with the model. The calculation results show that; the
winding additional longitudinal force increases significantly when two trains pass the bridge with the oppo-
site direction; the rail braking additional longitudinal forces of four rails are of some discrepancy, when on-
ly one train passes the bridge; comparison with the load case of only one train braking on the bridge, when
two trains brake on the bridge with the opposite direction, the rail braking additional longitudinal force in-

creases, but the increase is slight.

Key words: High-speed railway; Continuously welded rails on bridge; Girder—rail longitudinal interac-
tion; Additional longitudinal force
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