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Performance evaluation of in-service beam bridge strengthened by
prestressed CFRP plates

ZHU Zhenxiang', LI Pengcheng”, PANG Xuedong',
LI Guangqi’, SONG Xiaodong’

1. Shandong Hi-Speed Co., Lid., Jinan 250014, China; 2. Shandong Transportation Institute, Jinan 250100, China;
3. School of Transportation, Southeast University, Nanjing 211189, China

Abstract: To evaluate the strengthening effect of prestressed carbon fiber reinforced polymer (CFRP) plates on
an in-service prestressed concrete continuous hollow slab bridge, the mechanism and effectiveness of prestressed
CFRP plate strengthening an in-service prestressed concrete continuous hollow slab bridge are studied using a
combination of numerical simulation and load testing. The results indicate that prestressed CFRP plate
strengthening can improve the deflection state of the beam after cracking, suppress crack propagation, enhance
structural durability, but the effect on increasing the stiffness of the cracked structure itself is very limited, and
this strengthening method is not suitable for the stiffness enhancement requirements of cracked beams in normal
service conditions. The theoretical research and results can provide a basis for the reinforcement design of
similar structures and decision-making for the expansion and reconstruction of highways.

Keywords : presiressed CFRP plate; bridge reinforcement; numerical simulation; load testing
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decreases while the normal tensile stress increases. With the increase of pavement layer thickness, the
transverse shear stress at the bonding layer interface and the normal tensile stress between layers decreases.
With the rise in ambient temperature, the stress at the bonding layer interface significantly decreases. As the
friction coefficient increases, the shear stress at the interface increases, while the normal tensile stress remains
relatively unchanged.
Keywords: steel box girder; bridge deck pavement; polyurethane-modified epoxy resin; interface force of
bonding layer ; stress
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