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Fig.1 MTMD system
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Fig. 2 Proposed suspension footbridge
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Fig. 3 Elevation layout of pedestrian suspension bridge
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Fig. 4 Plane layout of pedestrian suspension bridge
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Fig. 5 Finite element model picture of the suspension bridge
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Tab. 2 Control modes in vertical direction
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Tab.3 Control modes in lateral direction
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Tab. 4 Parameters of the MTMD system

in vertical direction
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Tab.5 Parameters of the MTMD system in
lateral direction
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Fig.9 Vertical acceleration time-histories at 1/10 span under
loads with different frequencies at TC5 traffic level
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Vibration control on of long-span pedestrian suspension bridge
based on MTMD system

SHEN Wen-ai'*, ZENG Dong-jun®, ZHU Hong-ping*'*
(1. School of Civil and Hydraulic Engineering., Huazhong University of Science and Technology.Wuhan 430074 ,China;
2. Hubei Key Laboratory of Control Structure, Huazhong University of Science and Technology, Wuhan 430074 ,China;
3. College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: Due to large flexibility and low damping, long-span pedestrian suspension bridges are often
vulnerable to excessive vibrations under pedestrian loads,leading to problems about pedestrian comfort.
For such structures,effective measures need to be taken to reduce their dynamic responses. This paper
presents the vibration mitigation performance of multiple tuned mass dampers (MTMD) on a pedestrian
suspension bridge with a span of 600 m. We establish the finite element model of the pedestrian
suspension bridge using Midas software,and compute its pedestrian-induced vibration responses based on
the relevant contents in German Standard ENO03,focusing on the performance analysis of the MTMD on
pedestrian-induced vibration mitigation. Numerical results demonstrate that the vibration mitigation
performance of the MTMD is significant if properly designed, even though the span is as long as 600
meters,and the dynamic responses of several vibration modes have been effectively suppressed. Thus the

vibration serviceability can meet the requirements of the design code.

Key words: pedestrian suspension bridge; vibration serviceability; human-induced vibration control;

MTMD system;vibration mitigation performance
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