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Abstract:In order to study the vibration reduction effect of multiple tuned mass damper device
(MTMD) on long-span pedestrian suspension bridge, based on a scenic spot long-span pedestrian sus-
pension bridge, a finite element model was established by MIDAS / Civil, and the human induced vibra-
tion and pedestrian comfort were analyzed according to the bridge natural vibration frequency within the
pedestrian step frequency range. The vertical damping analysis of pedestrian suspension bridge was car-
ried out by using MTMD, and the damping effect was studied through the parameter optimization of
MTMD system. The results show that the acceleration extreme value of the main beam increases with
the increase of pedestrian density, and decreases after taking into account the crowd mass. The accelera-
tion extreme value of the main beam under different pedestrian gait frequencies is affected by the impact
of loading mode shape and load reduction coefficient ¢. Based on the MTMD system parameters obtained
from the controlled frequency, with the increase of the parameter proportion coefficient, the maximum
vertical acceleration of the main beam decreases and the vibration reduction rate increases, but the opti-
mal parameters need to be determined comprehensively according to the vibration reduction rate and the
total mass of the system. After installing the MTMD system, the maximum vibration reduction rate of
the main beam of the pedestrian suspension bridge under the controlled frequency in this paper reaches
39.1%, indicating that the vibration reduction effect of the MTMD system is obvious. The research con-
tent of this paper can provide reference for the vibration reduction measures of similar structures.

Key words: bridge engineering; pedestrian suspension bridge; human induced vibration; vibration

reduction analysis; multiple tuned mass damper



