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ABSTRACT

Project Code: RMU 5080073

Project Title: Fatigue Life Assessment of Steel Bridge Strengthened with Externally
Boned FRP Plates

Investigator: Assistant Professor Kittisak Kuntiyawichai
Department of Civil Engineering, Faculty of Engineering,
Ubonratchathani University

Project Period: 3 Years

The main objective of this report is to study the effects of CFRP strengthening on
dynamic and fatigue responses of composite bridges using finite element program
ABAQUS. Firstly, fatigue performance of tensile steel members strengthened with CFRP
plates is investigated. Two parameters were considered in this comparison, i.e. stress
distribution and fatigue life. The final step was to investigate in the effect of stress
ranges, glue thickness and CFRP thickness on fatigue behavior of tensile steel member
strengthened with CFRP plates. Secondly, fatigue life assessment of steel bridge
strengthened with externally boned CFRP plates is then studied. In the analysis
process, dynamic and fatigue responses of composite bridges due to truck load based
on AASHTO standard are investigated. Two types of CFRP strengthening techniques,
i.e. CFRP Laminate and CFRP composite deck are applied to both the damaged and
undamaged bridges. For the case of the damaged bridge, two through-thickness crack
sizes, i.e. 3 mm. and 6 mm. in depth, are assumed at the mid-span of the steel girders.
Furthermore, effect of the number of steel girders on dynamic and fatigue response are
also considered. The results show that the maximum responses of composite bridges
occur for the case of 2-lane with same direction and 2-lane with opposite direction. By
using CFRP as a strengthening material, the maximum stress and deflection at steel
girders are reduced and consequently increase the fatigue life of steel girders. After
introducing initial crack into steel girders of composite bridges, fatigue life of the bridges
is dramatically reduced. However, the overall performance of damaged composite
bridge can be improved by using CFRP with less effectiveness. Therefore, if the cracks
are found during inspection process, steel welding must be performed before
strengthening the composite bridge by CFRP.
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