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Fracture damage process analysis of steel fiber reinforced concrete
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WANG Xide', CHEN Fanxiu", ZHONG Yichen'
(1. a. School of Civil Engineering; b. School of Science, Qingdao University of Technology, Qingdao 266525, China;
2. School of Architecture and Civil Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: In order to explore the role of steel fiber incorporation in concrete fracture, the
wedge-split specimens were loaded by electric strain gauge method and digital image correla-
tion(DIC) method, and the crack propagation behaviors of plain concrete and steel fiber rein-
forced concrete were analyzed. The variation of the virtual crack opening displacement in the
fracture zone with load and the variation of the virtual crack opening displacement distribu-
tion under different loads were obtained by using the electric strain gauge method, and the
curve was drawn. The strain field variation nephogram of the specimen was obtained by DIC
method, and the opening displacement was calculated, which was compared with the electri-
cal measurement data of the strain gauge. The results show that the steel fiber can prevent
the crack development, and the bearing capacity of the steel fiber specimen changes more
gently during the failure process. The application of DIC method is reliable before the speci-
men reaches the peak load. In addition, the maximum bearing capacity of the specimens is

calculated based on the double K fracture criterion, which is basically consistent with the ex-
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perimental results. Based on the crack cohesion model of nonlinear fracture and the calculation
method of damage factor, and combined with the experimental data, the distribution law of the
crack opening displacement and the damage variables in the fracture process region is given.

Key words: steel fiber reinforced concrete; fracture properties; strain gauge; DIC method;

fracture process zone; damage factor
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