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Damage Evolution Test of Sandstone under Uniaxial Compression
with Different Moisture Contents
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Abstract; In order to study the damage evolution characteristics of sandstone with different moisture
contents, uniaxial compression acoustic and electrical signal monitoring test was carried out for red sand-
stone under dry, natural and saturated conditions by using RMT-150C rock mechanics testing machine,
AEwin-USB acoustic emission signal acquisition system and KBD5 electromagnetic radiation acquisition
system. Based on the acoustic emission bell count, electromagnetic radiation pulse number and stress
change during rock failure, the damage evolution model of sandstone is established. The results show
that the characteristic curves of acoustic emission, electromagnetic radiation and damage variables are in
good agreement with the stress-strain curves of rock. The damage evolution of sandstone can be divided
into three stages: initial damage stage, continuous damage growth stage and rapid damage growth stage.
As the damage degree deepens, the number of rings and pulses increases. In the stage of initial damage
and continuous damage growth, the ratio of ringing count and pulse number in the saturated rock sample
in this stage is the highest, followed by that in the natural state and the lowest in the dry state, while it
is the opposite in the stage of rapid damage growth.
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Fig. 1 Schematic diagram of test system
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Tab.1 The sample classification
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Fig. 2 Total stress - strain curves of red sandstone in
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Fig. 3 Characteristic curves of stress-time-AE signals of rock samples in different water-bearing states
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Fig. 4 Characteristic curves of stress-time-Electromagnetic radiation signals of rock samples in different water-bearing states
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Fig. 5 Stress-strain - damage variable relation curves based on acoustic emission bell count in three water-bearing states
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Fig. 6 Stress-strain - damage variable relation curves of three water-bearing states based on the

number of electromagnetic radiation pulses
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Tab. 2 The proportion of each stage of acoustic emission ringing count in the damage evolution of sandstone
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Tab. 3 The proportion of electromagnetic pulse number in each stage during the damage evolution of sandstone
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