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ABSTRACT 

 

Pedestrian bridges of wide spans are often sensitive to vibrations causing discomfort to the 

pedestrian and in worst cases may cause resonance and catastrophic failure. Pedestrian 

bridges with natural frequencies around 3 Hz may experience such behavior. 

Synchronization is a very important factor in increasing the severity of loading, by which 

people respond naturally to an oscillating bridge when it has frequencies close to their 

natural walking or running frequencies. 

Attempting to increase the natural frequency of a bridge beyond 3 Hz might not be possible 

or may require heavy structural members way more than what is needed for strength and 

serviceability limit states. A more robust and economical solution is to use tuned mass 

dampers (TMD) with natural frequencies tuned to the natural frequency of the bridge. 

Therefore, if vibrations are excited in a bridge, the TMD also vibrates with a certain phase 

shift relative to the bridge motion leading to a compensation of inertia loads, that in turn 

results in a fast decay in the bridge vibration. 

This study summarizes the modal and time-history analyses conducted to control the 

mailto:maalhassan@just.edu.jo
mailto:digongs@coffman.com


CESARE’17 
International Conference Coordinating Engineering for Sustainability and Resilience 

Dead Sea, 3-8 May 2017 

 

 
CESARE’17 – An International Conference  
coorganised by the Schools of  Engineering  

of  Jordan University of Science and Technology (JUST), the Aristotle University of 
Thessaloniki (AUTH) and the University of Birmingham (UoB) 

 

vibrations of the pedestrian bridge of Anacortes Terminal Building in Seattle, USA using 

TMDs. The structural members of the pedestrian bridge were checked using ETABS and 

STAAD PRO models according to the applicable load combinations (dead load, live load, 

seismic, and wind) according to the ASCE7, AISC, and IBC Codes (LRFD Approach). The 

performance of the bridge was significantly improved with TMDs after exciting the bridge 

by simulated pedestrian activities.  

 


