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Experimental Study on Flexural Behavior of 10-m Hollow Slab

Strengthened with UHPC + CFRP

XU Xianglong"?, WANG Junyi'?, WANG Kangning"’, ZHANG Enguang'”
(1. National Key Laboratory of Bridge Intelligent and Green Construction, Wuhan 430034, China; 2. China Railway Bridge Science
Research Institute, Co., Ltd., Wuhan 430034, China)

Abstract: In order to study the flexural behavior of hollow slabs strengthened with the combined ultra-high performance
concrete (UHPC) + carbon fiber reinforced polymer (CFRP), a 10 m full-scale hollow slab test is carried out. The failure
mode and bearing capacity of hollow slabs strengthened with the combined UHPC + CFRP are analyzed, and a
simplified calculation method for the bearing capacity of hollow slabs after being strengthened is proposed. The test
results show that the deformation capacity of the hollow slab is improved after being strengthened with the the combined
UHPC and CFRP. The final failure mode is CFRP fracture and UHPC crushing, and the compressive performance of
UHPC is fully utilized. The bearing capacity of the specimen after the combined UHPC + CFRP reinforcement is 1, 926
kN/m, which has the higher safety. After CFRP failure, the specimen can still maintain a long bearing capacity, and
there is still a large safety margin when the specimen works with cracks. The test results of the bearing capacity of the
specimens are in good agreement with the theoretical calculation results, and the error is 7.6 %, which can provide
reference for the design and calculation of the concrete bridges strengthened with the combined UHPC and CFRP.
Keywords: bridge engineering; ultra-high performance concrete (UHPC) reinforcement; carbon fiber reinforced polymer
(CFRP); hollow plate; flexural behavior; bearing capacity
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