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Longitudinal seismic vibration of continuous
beam bridge on elastic foundation

ZHOU Yong-jun, HE Shuan-hai, SONG Yi-fan, ZHAO Xiao-xing
(Key Laboratory for Bridge and Tunnel of Shaanxi Provinces Chang an University, Xi an 710064, Shaanxi, China)

Abstract: According to the static deformation behavior of piers sited on elastic foundation, the
piers’ basic vibration mode of continuous beam bridge was put forward, the mode included the
elastic deformation only caused by force and the deformations derived from the foundation’ s
rotation and translation. Using Lagrange equation, the longitudinal seismic vibration equation of
continuous beam bridge was set up, thus the structure’ s frequency and the participation factors
could be calculated, and it involved the foundation characteristic parameters. Simulation results
show that the first and second frequencies are 8. 06 Hz and 16. 53 Hz respectively, and their
corresponding test values are 7.43 Hz and 16. 80 Hz respectively, their errors are not more than

8%. 1 tab, 3figs, 9 refs.
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. . s Ms =
123.27 kg, Mo = 18.25 kg, Mii = 46.67 kg, my =
2.867 kg/m, EIi=3.1X 10 (N *m*), /= 0.9 m,
ki=1.4X10° N/m, yin=10.7259x 10 > nv/N,
ya = 0.5289X 10" m/N, ys1 = 0.114 4< 10 ° nv N,
yi2=0.7734X10° w/N, y» = 0.547X10 ° m/N,
yu =0.1186X10 >m/N. 3.
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