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Study on Static Bending Crack-Resistance of Fiber Grid Wet Joints of
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Abstract: Aimed at the problem that the local tensile performance of ultra-high performance concrete (UHPC) joint
interface will decrease due to the discontinuity of matrix and steel fiber in the practical engineering of steel-UHPC
composite bridge deck, a novel fiber grid wet joint structure was proposed. In order to explore the superiority of the
mechanical properties and crack-resistance of this structure, it was compared with a special-shaped reinforced steel
plate wet joint, a rectangular wet joint and a flat wet joint in the specification. A negative bending moment static
bending crack-resistance test and numerical simulations were carried out on the composite bridge deck of the above
four wet joint structures, and the failure process, crack development process, load-deflection relationship and strain
distribution of the specimens were analyzed. Results showed that the change in the local structure of the wet joint was
not enough to affect the overall bending stiffness or the bearing capacity of the specimens. The initial crack loads of
the fiber grid wet joint, special-shaped reinforced steel plate wet joint and rectangular wet joint were 117.0%, 57.0%
and 3.7% higher than that of the flat wet joint, respectively, and the crack-resistance of the fiber grid wet joint was the

best. The numerical analysis indicated that the maximum crack widths of these four wet joints were 0.236 mm,
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0.275mm, 0.243 mm and 0.510 mm, respectively, and the fiber grid wet joint structure can effecttively delay the

development of crack width.

Keywords: steel-ultra-high performance concrete (UHPC) composite bridge deck; wet joint; static negative bend-

ing moment test; fiber grid; crack-resistance; finite element simulation
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Fig.15 Cracking cloud diagram in failure state
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Fig.16 Schematic of joint interface damage
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Fig.17 Curves of load vs maximum crack width of joint
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