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Experimental study on meso-damage of sandstone during loading process
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(School of Resources and Environment and Safety Engineering, Hunan University of Science and Technology,
Xiangtan, Hunan 411201, China)

Abstract: To study the meso-damage characteristics of sedimentary rocks, compression tests were carried out on
sandstones under specific high confining pressures using the triaxial compression equipment. Scanning electron
microscopy and energy spectrum analyzer were used to investigate micro behaviours of samples after
compression, and the image-processing technique was adopted to analyze the meso-damage information of
sandstones. The results indicate that, in the case of 30 MPa of the confining pressure, the stress-strain curves
exhibit no evident yielding, and the plastic deformation and the meso-damage factor continue to increase and the
sandstone strength gradually deteriorates with increasing the axial stress prior to exceeding the uniaxial
compressive strength. The meso-damage factor obeys the Gauss function distribution, and the meso-damage
gradually propagates from the edge of the surface to the center with increasing the axial stress. The three
meso-structures within sandstone samples mainly exhibit as two forms of meso-morphology, e.g. sand and
cement, and the damage of the sample begins from the cement and then transfers to the sand. Three components of
sandstone including oxygen, silicon and aluminum respectively distribute throughout the sample, in the
high-strength area and in the low-strength area.
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Fig.2 Schematic diagram of the division of silicon and

aluminum in the observation surface
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Fig.7 Axial stress-strain load-unloading curves of sandstone
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Fig.8 Sandstone plastic strain and plastic strain growth rate
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Fig.10 Damage factor and damage factor growth rate
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