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Tab.2 Summary of main mechanical indicators of

different concrete specimens
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Fig.1 Experimental loading curve graph
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Fig. 2  Stress strain curves of different concrete specimens
under monotonic and cyclic axial compression
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Fig.3 Stress strain curves of different concrete specimens

under monotonic and cyclic axial compression
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Fig. 4 The crack resistance and toughening

effect of steel fibers under cyclic loading
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Fig.5 Plastic strain curves of different concrete specimens
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Fig. 6 Elastic stiffness degradation rate curves of

different concrete specimens
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Fig. 7 Energy dissipation curves of different

concrete specimens
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Influence of Fiber Addition on Damage Evolution and Failure Mechanism

of Concrete Under Fatigue Load
PAN Peng-fei', XIAO Dong®, HUANG Rui’, ZHAO Zhi*, YANG Jing"
(1. Railway Engineering College, Zhengzhou Railway Vocational and Technical College, Zhengzhou 451460, China;
2. Rail Transit College, Chengdu Vocational & Technical College of Industry, Chengdu 610218, China;
3. Sichuan Highway Planning, Survey. Design and Research Institute LTD. , Chengdu 610041, China;
4. School of Electric Power, Civil Engineering and Archintecture, Shanxi University, Taiyuan 030031, China)

Abstract: To investigate the damage evolution and failure mechanism of fiber-reinforced concrete under action of

earthquake, a series of monotonic and reciprocating axial compression tests were conducted on steel fiber reinforced con-

crete to analyze the influence of fiber addition on the stress-strain behavior of concrete. The focus was on exploring the re-

lationship between the mechanical behavior degradation and internal damage accumulation of concrete under cyclic axial

compression, including plastic strain, stiffness degradation, and energy dissipation. The results indicate that the mono-

tonic loading curve is close to the envelope of the reciprocating axial compression curve. The addition of steel fibers signif-

icantly improves the post peak ductility of concrete and increases residual stress. Due to the crack resistance and toughe-

ning effect of steel fibers, the failure mode of concrete after adding fibers has evolved from brittle failure of a single verti-

cal main crack to ductile failure mode of multi crack cracking. Steel fibers can effectively improve the seismic mechanical

behavior of concrete. After adding fibers, the degradation of elastic stiffness and plastic strain development of concrete are

effectively controlled, and the energy dissipation performance is enhanced.

Key words: fiber reinforced concrete; reciprocating axial pressure; anti-seismic; energy consumption; failure mechanism





