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Limit value of lateral vibration amplitude for
traffic safety of T-shape prestressed concrete bridge

ZHOU Zhi-hui, ZENG Qing-yuan

(School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: Based on the theory of energy random analysis for train derailment, the safety of running trains on five bridges whose
lateral vibration amplitudes surpassed limit values given by the code for rating existing railway bridges was analyzed. A new method
for establishing the limit value of bridge lateral vibration amplitude for traffic safety was proposed on the basis of the analysis theory
for train derailment. The detailed steps of the method were as follows: Condition with an error coefficient for derailment prevention
was, presented, the index of bridge lateral rigidity for traffic safety and the critical system of beam and pier for derailment prevention
were determined, and the limit value of bridge lateral vibration amplitude for traffic safety for the system of beam and pier was
calculated. With the method, the limit value of lateral vibration amplitude for traffic safety for T-shape prestressed concrete bridge
was calculated. The results show that the existing limit value of bridge lateral vibration amplitude for traffic safety istoo
conservative. The limit value of lateral vibration amplitude for traffic safety of 32 m and 24 m long T-shape prestressed concrete
bridge are determined as L/3 980 and L/4 411 respectively (L is bridge span). Findly, L/4 500 is determined as the recommended
limit value of lateral amplitude for traffic safety for T-shape prestressed concrete bridge on speed-raised line.
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