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ABSTRACT 

The objective of this project was to study the fatigue behavior of both CFRP-

strengthened and un-strengthened 3-lane composite bridges during driving vehicles 

by simulating CSI Bridge V15 software. The composite bridge used in this study was 

informed in the previous literature. Two types of vehicle, i.e. TB-12 and WB-20, 

travelling in sequence with spacing 14 m and 22 m in 1-lane and 2-lane directions 

were considered. Vehicle speed was controlled at 80 km/hr. First of all, the bridge 

model was validated by comparing the natural frequency with the measured value 

obtained from literature. After that, the stress analysis was carried out. Rain-flow 

counting technique was employed to determine the maximum stress-range which led 

to the service life of the bridge. The results showed that the maximum stress was 

found when the vehicle travelling 2-lane in same direction with the service life 4,438 

years for un-strengthened bridges and 6,681 years for CFRP strengthened ones. It 

elucidated that CFRP strengthened was not necessary when the vehicle speed does 

not equal the critical speed of the bridge. However, if the vehicle speed equals to 

critical speed of the bridge at 58.5 km/h, the maximum stress of un-strengthened 

bridge increased from 338.3 MPa to 412.27 MPa. By strengthening with CFRP, the 

maximum stress reduced to 410.4 MPa which equals to 0.45%. This reflects to an 

extension of the service life from 9 years to 94 years. 
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