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Fig.3 Four-point bending test and typical sample load-displacement( P-S) curve
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Fig. 5 Schematic diagram of bending toughness index
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Tab.1 Strength test results of steel fiber concrete samples
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Fig. 6 Displacement-load curve of split tensile test of steel fiber concrete samples with different grades of cement
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Fig. 7 Displacement-load curve of four-point bending test of steel fiber

concrete samples with different grades of cement
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Tab. 2 Surface crack propagation and full-field major strain evolution under uniaxial compression test
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Tab. 3 Surface crack propagation and full-field major strain evolution under splitting tensile test
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Tab. 4 Surface crack propagation and full-field major strain evolution under four-point bending test
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Tab. 5 Initial crack initiation stress and crack propagation of steel fiber reinforced concrete samples
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Experimental study on mechanical properties and crack propagation
characteristics of steel fiber reinforced concrete

JIANG Jingtai' , LI Diyuan', WANG Xiaodong®, YU Yisong'*, WANG Yongbing’ , FANG Xugang®
(1. School of Resources and Safety Engineering, Central South University, Changsha 410083, Hunan, China; 2. CINF Engineering Co. ,
Ltd. , Changsha 410019, Hunan, China; 3. Yunnan Chihong Zn & Ge Co. , Ltd. . Qujing 655011, Yunnan, China)

Abstract: To explore the mechanical properties and crack propagation of concrete with different steel
fiber contents, the samples of steel fiber reinforced concrete with different contents were prepared by
using materials including sand, stone, and cement from Huize mine in Yunnan province. The
flexural, tensile, and compressive strengths of the samples were tested by the four-point bending test,
splitting tensile test, and uniaxial compression test. Recording and analysis of specimen failure
processes and principal strain evolution with digital image correlation, the preferred steel fiber
concrete contents were applied to mine shaft wall lining support. At the same time, the monitored
images were subjected to morphological processing, and the crack trajectory length and propagation
velocity were calculated. The test results showed that the tensile strength of concrete samples
increased by 46 %5 ~83% and the flexural strength increased by 24 % ~39% after adding steel fibers
compared to the control group. In the steel fiber concrete formulation, the three-incorporated steel
fiber formula (40kg/m* long fiber, 5kg/m’ medium long fiber, 10kg/m® short fiber) had the best
effect on improving the tensile and flexural strength of concrete. Compared with the formula with
single doped steel fiber, the toughness index of the formula with triple doped steel fibers has the
highest increase. With the increased of steel fiber types, the slope of the post-peak curve of the
sample gradually decreased, the porosity of the metal mesh structure formed by the internal
consolidation of the concrete was reduced, the surface spalling amount and the number of crack
derivatives on the concrete sample decreased, and the major principal strain of the sample decreased
when the peak load was reached; the average speed of crack propagation on the concrete surface
slowed down, and the relative cracking stress value gradually decreased. Among them, the relative
crack initiation stress of the triple mixed steel fiber concrete sample was the lowest (71% F,...) and the
average crack propagation velocity was the slowest (7. 38mm/s).

Keywords: steel fiber reinforced concrete; flexural strength; digital image correlation; crack propaga-

tion



