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Experimental and analytical modal analysis of
a CFT arch bridge over Xining Beichuan River

ZONG Zhowrhong', BijayaJaishi?, LIN Youwqn', REN Wei-xin'
(*school of Givil Engineering and Architecture, Fuzhou Universty , Fuzhou 350002, China;
2Ingtitute of Engineering, Tribhvan Universty Pulchowk Campus, Kathmandu, Nepd)

Abgtract : The paper presents the experimenta and anaytical modal analysson a concretefilled sted tubular (CFT)
arch bridge over the Beichuan River in Xining, Qinghai Province, China. The arch bridge is a haf-through CFT
bridge, with the pan of 90 m and the width of 21.6 m. The fied test is carried out conducting ambient vibration
tesing under trafficinduced excitation. The Sngular-Degree-of- Freedom identification (SDOFI) method and the
peak picking (PP) method in frequency domain and the stochastic subspace identification (SSI) method in time do-
main are used for the output-only modal identification. A good agreement in identified f requencies has been found a
mong these methods. The 3-D finite eement models (FEM) are constructed and an anaytica modal andysisisthen
performed to generate natural frequencies and mode shgpesin the 3-orthogona directions. Thefinite ement modd is
validated to match the field natural frequencies and mode shagpes of the bridge. The parameter analyssindicates that
the dynamic calculationsfrom different desgn codes are different. It isfurther demonstrated that the resultsfrom the
FEM agrees well with the field tests and can serve as a basdline model in the seismic eval uation/ retrofitting of the
bridge.

Keywor ds: concretefilled stee-tabular arch bridge; moda anayss; ambient vibration; system identification; finite
eement method
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