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Experimental study on crack resistance of stepped UHPC joints in
negative moment zone of fabricated composite beams

QU Zhihao', SHAO Xudong', QIU Minghong', XIONG Wei*, JIA Xiansheng®
(1. College of Civil Engineering, Hunan University, Changsha 410082, Hunan, China; 2. Central & Southern
China Municipal Engineering Design and Research Institute Co. , Ltd, Wuhan 430010, Hubei, China)

Abstract: In order to improve the crack resistance of deck slab in negative moment zone of
assembled composite beam and simplify construction technology, a wet joint scheme of stepped
ultra high performance concrete (UHPC) in negative moment zone of assembled composite beam
bridge was proposed. Based on a fabricated composite beam bridge in Hubei province, a 1 3 2

scaled model specimen was designed and fabricated for negative bending moment loading, and the
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crack resistance of stepped UHPC joints was experimentally studied. The section nonlinear
calculation method was used to carry out the nonlinear analysis of the steel strain in the joint
area. Based on the analysis results, the difference between the measured value of UHPC matrix
crack width and the calculated value of the specification was discussed. The results show that the
failure mode of the specimen is the buckling failure of the steel beam floor in the pure bending
section. Under the action of negative bending moment, the maximum slip between the steel beam
and the concrete bridge deck is 0. 163 mm, and the strain distribution of the cross section in the
joint area basically meets the plane section assumption, and the joint and the precast part have
good joint force. UHPC and normal concrete ( NC) have different crack distribution
characteristics. The crack distribution of UHPC is dense, while the crack distribution of NC is
sparse. In the joint area, the crack development of zone [[ and joint section is the fastest, and the
crack resistance of steel-UHPC section is stronger than that of steel-lNC-UHPC section. When
the crack width at the top surface of the bridge deck in the specimen joint area is 0. 1 mm, the
nominal stress at the joint interface exceeds 12. 8 MPa, and the safety factor reaches 1. 69. The
nonlinear calculation method can effectively predict steel strain. The crack width of UHPC matrix
in the joint area should be calculated by UHPC industry standard or French specification, and the
tensile contribution of concrete should be considered in the calculation of steel strain. The stepped
UHPC joint scheme has excellent safety and durability, convenient construction and meets the
actual engineering requirements.
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Table 2  Overall calculation results
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Table 3 Material properties of scaled specimens
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