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Constitutive Model of Hybrid Steel Fiber Reinforced Concrete with
Different Fiber Lengths

HUO Linying', BIJihong"*", ZHAO Yun', WANG Zhaoyao'

(1. School of Civil Engineering, Tianjin University, Tianjin 300350, China; 2. Key Laboratory of Coast Civil
Structure Safety of Ministry of Education, Tianjin University, Tianjin 300072, China)

Abstract: To fully play the role of reinforcement of fibers with different lengths, the hybrid steel fiber reinforced
concrete(HySFRC) was composed of the concrete matrix and steel fibers of different lengths. Considering the fiber
debonding process after cracking, the reinforcements of hybrid steel fibers were calculated by the bond-slip model,
and the relationship between steel fiber stress and crack width was established. For the debonding state of hybrid steel
fibers along with the crack propagation, the reinforcements of hybrid steel fibers were divided into three stages. Based
on the classic smear crack of constitutive model, the bridging effect of hybrid steel fibers was thought to be
enhancement, and the constitutive model of HySFRC was established. The constitutive model of HySFRC was
introduced into Abaqus software, and the finite element model was established for the four-point bending test of
HySFRC. The correctness of the proposed constitutive model was verified by comparing the experimental date with
numerical simulated data.
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in four-point bending test
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Table 1 Dimensions and mechanical properties of steel fibers and concrete

Material Parameter Symbol Unit Reference value
Elastic modulus E. GPa 35
Poisson's ratio v, 1 0.18
Concrete
Compressive strength /. MPa 200
Tensile strength I MPa 8
Elastic modulus of steel fiber E; GPa 200
Poisson's ratio of steel fiber U 1 0.2
Tensile strength of steel fiber T MPa 2500
Steel fiber Diameter and length of short fiber di,, L, mm 0.2, 150
Diameter and length of long fiber dey, Ly, mm 0.3, 300
Volume fraction of short fiber \% % 1.5
Volume fraction of short fiber \% % 1.0

Stress/MPa:
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Fig. 6 Distribution of axial stress of HySFRC specimen at the peak load in four-point bending test
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