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Test and Analysis on Fatigue Failure Properties of Red Sandstone
under Cyclic Point Loading

ZHOU Zilong, WU Zhibo, ZHAO Yunlong, GUO Min, SUN Jingjing

School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract The application of point load is involved in many fields of practical engineerings such as the rock—breaking of boom—type
roadheader, high—frequency hammer, etc. As the contact area between the machine and rock mass is very small and can be seen as a
point contact, the rock—breaking type is equivalent to cyclic point loading. In order to understand the effect of upper limit stress on
fatigue life (the time required for destruction) of red sandstone under the cyclic loading of point load, the MTS Landmark test system
is adopted for the fatigue test with different upper limit stress ratios including 0.70, 0.80, 0.85, and 0.90. The experimental result
shows that the fatigue lifetime of red sandstone decreases with the increase of upper limit stress when the loading waveform is a
gradient sine wave and the lower limit stress ratio and the loading frequency are 0.3 and 1 Hz, respectively. It is also shown that the
terminal strain corresponding to fatigue failure is equal to the one corresponding to the point where the post—peak stress—strain curve
and the line of the maximum cyclic load intersect, which is called the deformation control law.
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Table 1 Test results for static point load
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Fig. 2 Stress—strain complete curves of static
point load test
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Table 2 Maximum stress’s influence on fatigue life
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Fig. 4 Curves of stress and strain over time
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Fig. 5 Stress—strain combination curves of static and cyclic point loads
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