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Fatigue deformation characteristics of yellow sandstone under cyclic loading
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Abstract: In order to study the long-term stability of engineering rock mass under cyclic loading, various uniaxial tests are
conducted on yellow sandstone under different maximum stresses and stress amplitudes using the rock mechanics test system
Rockman207. The laboratory investigation results show that the fatigue failure of yellow sandstone is controlled by the axial
strain, lateral strain and volumetric strain of the complete stress-strain curve. There is an initial failure in the process of fatigue
tests, and the initial failure occurs at peak strength or behind peak strength of the control curve. The difference of strain rate is
the essential factor of 3 stages of the axial and lateral irreversible deformation development laws, and the fatigue failure process

of yellow sandstone is the accumulating process of axial and lateral irreversible deformations. The fatigue life of yellow

sandstone can be predicted by using the cycles-maximum stress curve (N - S curve) under certain conditions.
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Fig. 1 Coring results of yellow sandstone
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Fig. 2 Sketch of cosine wave cyclic loading
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Fig. 3 Failure modes of yellow sandstone specimens
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Fig. 4 Whole process of stress-strain curve under static uniaxial

compression
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Fig. 5 Fatigue stress-strain curves of yellow sandstone specimen
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Table 1 Test results of uniaxial fatigue failure of yellow sandstone
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st V. 7] V. 7] W ARt 7 VSYVAN )Y RFE VYA )Y R
/MPa /MPa /MPa 1K A2 1% A2 1% 1% A2 1% A2 1% 1%
YS-18 82.7 27.2 55.5 38 1.013 0.991 0.022 -0.366 -0.380 0.014
YS-14 78.5 27.2 51.3 181 0.951 0.979 -0.028 -0.402 -0.391 -0.011
YS-21 76.4 27.2 49.2 507 0.968 0.981 -0.013 -0.411 -0.395 -0.016
YS-13 74.3 27.2 47.1 1131 0.959 0.983 -0.024 -0.415 -0.398 -0.017
YS-25 78.5 34.8 43.7 422 0.984 0.979 0.005 -0.357 -0.391 0.034
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Fig. 7 Axial strain fatigue damage development law of specimen
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Fig. 8 Lateral strain fatigue damage development law of specimen
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Fig. 11 Fatigue life of yellow sandstone under different maximum
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