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TESTING STUDY ON FATIGUE DEFORMATION LAW OF ROCK
UNDER CYCLIC LOADING
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Abstract Testing study is made on the fatigue failure and deformation mechanism of sandstone and marble
under uniaxia compression condition with rock mechanics test equipment RMT-150B. Testing result shows that
the fatigue failure curve is controlled by complete stress-strain curve under stetic loading. The terminal strain of
fatigue failure is equal to that of post-peak corresponding to the maximal cyclic load. The development of
irreversible deformation can be divided into three phases that is initial phase uniform velocity phase and
accelerated phase. The accumulative deformation at three stages will lead to the final falure. The amplitude and
maximum of cyclic load are the most important effect factors on fatigue lifespan of rock.
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Fig.1 Sketch of wave shape of cyclic loading
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Fig.2 Complete stress-strain curves of granite under uniaxial
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Table2 Fatiguetesting results
IMPa IMPa IMPa / /10 3 /10 3 1%o
RS-3-1% 33.9 11.3 22,6 691 5.6340 54146 0.1488
RS-3-3* 33.9 11.3 22,6 114 5.880 4 54146 0.565 8
RS5-1% 32.0 11.3 20.7 508 5.402 4 5.4289 0.026 5
RS4-1* 30.2 11.3 18.9 8458 53241 55128 0.1887
M-2-1% 81.1 27.0 54.1 744 43623 45271 0.164 8
Mm-3-1* 76.6 27.0 49.6 372 4.0645 47948 0.7303
Mm-3-3* 76.6 27.0 49.6 507 5.1505 47948 0.3557
Mm-2-2* 72.1 27.0 45.1 13000 31901 47215
RG-1-1* 141.3 47.1 94.2 30 4.843 4 52710 0.427 6
RG-3-1* 141.3 62.8 785 174 4.8789 52710 0.3921
RG-4-2* 141.3 785 62.8 113 4.9780 52710 0.2930
RG-4-1* 141.3 785 62.8 629 57181 5.2710 0.447 1
RG-5-3" 125.6 47.1 785 6072 47594 5.3239 0.564 5
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