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Table 1  The parameters of bridges in literature [11]

Section T-1 M-1 M-4
k, 0.0987 0.1251 0.1227
k, 0.2 0.21 0.2
by (ks ) 0.01(18) 0.01(18) 0.01(18)
M, (ton) 14.969 3.350 2.469
Cp(ton/s) 28.262 3.387 2.905
S (Hz) 0.9 1.025 0.879
G(f3) 0.542 0.218 0.271
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NONLINEAR ANALYSIS ON THE LATERAL VIBRATION OF
A FOOTBRIDGE INDUCED BY PEDESTRIANS *

Zhen Bin'"  Xu Jian®
(1. College of Hydraulic & Environmental Engineering, China Three Gorges University, Yichang 443002, China )

(2. School of Aerospace and Mechanics Engineering, Tongji University, Shanghai 200092, China )

Abstract This paper presented a nonlinear analysis for Nakamuras model to investigate the influence of parame-
ters, including the weight of pedestrians, the ratio of synchronized pedestrians, the function describing how pe-
destrians synchronize with the bridge natural frequency, etc. on lateral vibration amplitude of a footbridge. Theo-
retical analysis and numerical simulations indicate that the function describing how pedestrians synchronize with
the bridge natural frequency may not be equal to 1.0 and can be far away from 1.0 even though the lateral vibra-
tion is excessive. The results are helpful for the application of Nakamuras model in engineering practice and can

provide references for field measure.

Key words Nakmuras model, footbridge, lateral vibration, synchronization
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