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COm pariSOn Of methQd SfOr natUral frequenCy CalCUlatiOn

Of pierS COnSidering interaCtiOn with water

YANG JixinODANC Huihui OLEI Fan

[(Bchod d Trargflol ahan(Wuhan University of Techndogy (VWhan 43006 3 [Chinall

AbSraCt (Owing to the interaction of pier and water [the dynamic characteristics of pier in water have great change.
Code for Seismic Design of Railway Engineering OGB50111 —2006 [ prescribes that if the normal water level is dee.
per than 5 meters [the dynamic water pressure on piers should be considered. For cal culating natural frequency and
period of the pier in deep water (Othe available methods include analytic method O numerica method and the formula
giVen in the Code. There is a short introduction of the 3 methods. The natural frequency of piers of a rigid frame
bridge project is calculated. The results are found that the Code formula is suitable only for fundamental frequency
calculation CAnd no considering the earth base effect of circle section shape piers. The analytic method is suitable for
the piers with simple shape and constant section. The numerical method applies to all types of piers [but requires
high techniques in creating calculation model. Based on the above relative merits of the three methods the results
can be for a reference of the method selection in calculating the dynamic characteristics of piers.

Key WOrdSldynamic characteristics undamental period Chatural frequency [dynamic water pressure
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Fig.l The calculation model of a pier
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Table |  The natural vibration characteristics of the pier at dilferent water levels calculated by analytical method
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Table 2 The natural vibration characteristics of the pier at dillerent waler levels calculaled by numerical analysis method
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