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Research on Interface Constraint Mechanism of Bridge Deck Reinforced

with Ultra-High Performance Concrete (UHPC)

ZHAO Chen', XIN Haohui’, ZHANG Youyou’
[1. Shanghai Municipal Engineering Design Institute (Group) Co., Ltd., Shanghai 200092, China; 2. Southeast University, Nanjing
211189, China; 3. Xian University, Xian 710049, China]

Abstract: The ultra-high performance concrete (UHPC) is used to reinforce the ordinary concrete bridge decks. There is
a relatively large restrictive contraction effect at the joint surface. To study the contraction mechanism, the time-varying
formula for UHPC shrinkage is proposed, and the finite element model of constrained shrinkage of UHPC-concrete
composite bridge decks is established. The numerical simulation has a high degree of agreement with the experimental
data, verifying the accuracy of the finite element analysis. The further finite element analysis is conducted to study the
stress-strain distribution rule in the composite bridge decks and the influence of different factors on the restraint effect of
the joint surface. The results show that in the UHPC decks, the closer to the interface along the thickness direction, the
stronger the restraint effect of ordinary concrete, the smaller the shrinkage strain, and the greater the restraint stress. The
concrete strength, size effect, reinforcement ratio and UHPC deck thickness affect the mutual constraints at the interface
by changing the relative stiffness of the structure.

Keywords: ultra-high performance concrete (UHPC); reinforcement of concrete bridge decks; restraint effect; finite
element model
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