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Micromechanics Equivalent Performance Study of Steel Fiber Reinforced

Concrete with Interface Layers

CHENG Zhan-qi, XIA Nai-kai

(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; The interfaces between fiber and matrix have significant effect on the toughness and strength of steel
fiber reinforced concrete (SFRC). Therefore, a model is built, that is to investigate the character of its micro-
structure of SFRC and the relationship between its microstructure and its macroscopic properties, by using hyper-
singular integral equations and complex function. This model is about the unknown stress, strain and displace-
ment on the boundary of fiber, matrix, and interface with considering that fibers randomly distribute in an infi-
nite and isotropic plane. The equivalent elastic modulus of SFRC under plane strain conditions is obtained by u-
sing the Galerkin integral method and Gauss-Seidel iterative algorithm method. The influence of the the thick-
ness of interface and the volume fraction of the steel fiber on the elastic modulus is investigated. The numerical
results show that both thickness of interface and volume fraction of steel fiber have significant effects on the elas-
tic modulus of the steel fiber reinforced concrete. Then the accuracy, efficiency, and versatility of the model are
demonstrated by comparing the numerical results with the results from the test with the same conditions.

Key words: steel fiber reinforced concrete; interface; micromechanics; equivalent elastic modulus



