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102 Study on the Vertical Fundamental Frequency Limit Value of Common

Span PC Simply-supported Beam for 400 km/h High-speed Railway
LI Kebing' BAN Xinlin' GUO Jianxun’ XIE Haiqing’
(1. China Academy of Railway Sciences Co. , Ltd. , Beijing 100081, China;
2. China Railway Eryuan Engineering Group Co. , Ltd. , Chengdu 610031, China)
Abstract; Reasonable value of natural frequency of simply-supported beam is vital for operation safety and riding comfort
of trains running at a high speed. In this paper, we compared the dynamic responses of simply-supported beam under the
vehicle-bridge coupling and moving load trains; determined the impact factor and vertical acceleration of the simply-
supported beam with 32 m and 40 m span under different moving trains, based on the moving load train model ; proposed
the vertical fundamental frequency limit value of PC simply-supported box beam for high-speed railway with a design
velocity of 400 km/h or higher, according to the principle of the bridge dynamic response under the running train smaller
than that under the design live load. According to the analysis, we found out that: (1) The moving load train model is
reasonable and feasible for researching the natural frequency of simply-supported beam. (2) The dynamic response of
40 m simply-supported beam is much less than that of 32 m simply-supported beam, indicating that 40 m simply-
supported beam features better adaptability for 400 km/h high-speed railway. (3) The recommended limit value of
vertical fundamental frequency of 32 m PC simply-supported beam is 5.1 Hz (160/L) , and that of 40 m PC simply-

supported beam could take the lower limit value of the current codes.
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