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Research on Pier Longitudinal Rigidity Limit Value of
100 m Simply Supported Steel Truss Bridge

Xu Hao', Li Zeyu’, Xiang Fen', Xie Kaize’., Cai Wenfeng'

(1. China Railway Eryuan Engineering Group Co. Ltd., Chengdu 610031, China;
2. School of Safety Engineering and Emergency Management,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract:In order to study the pier longitudinal rigidity limit value of 100 m simply supported steel
truss bridge on passenger and freight railway, a track-bridge-piers spatial finite element model was es-
tablished, the influence of pier longitudinal rigidity on the mechanical characteristics of the continuous
welded rail was studied. The pier longitudinal rigidity value of 100 m simply supported steel truss bridge
was proposed by taking the rail strength, the relative displacement between rail and bridge, and the rail
broke seam value as the control index. The results show that with the increase of pier longitudinal rigid-
ity of simply supported steel truss bridge, additional expansion and contraction force increases, and the
additional rail braking force and relative displacement between rail and bridge decrease. For the 100 m
simply supported steel truss bridge, the control index for pier longitudinal rigidity is rail strength and
greatly affected by the amplitude of the rail temperature variation. Considering the additional force of
rail and the bridge engineering economy, the pier longitudinal rigidity might be greatly reduced by laying
a small resistance fastener system on the whole bridge, and the pier longitudinal rigidity limit value is
recommended to be 1 400 kN/cm per line. This research result might provide reference for the pier de-
sign of 100 m simply supported steel truss bridge.

Key words: mixed passenger and freight railway; pier longitudinal rigidity; numerical calculation;

simply supported steel truss bridge; continuous welded rails (CWR)



