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The Influence of Dynamic Disturbance-Induced Damage on the Characteristic Stress and
Acoustic Emission Response Characteristics of Sandstone
ZHAO Yue', XIAO Tong', ZHAO Hongchao®, WANG Li'
(1.Lanzhou Nonferrous Metallurgical Design and Research Institute Co., Ltd., Lanzhou, Gansu 730099, China;
2.School of Geology and Mining Engineering, Xinjiang University, Urumgqi, Xinjiang 830046, China)

Abstract: In the process of mineral exploitation, rock mass often bears different degrees of dynamic load. A series of dynamic
impact and uniaxial compression tests were conducted to analyze the characteristic stress and acoustic emission characteristic
parameters of sandstone after impact. The influence of dynamic disturbance damage on the mechanical behavior and acoustic
emission response characteristics of sandstone specimens was studied. The results show that with the increase of impact
velocity, the longitudinal wave velocity of sandstone specimens after impact test decreases gradually, while the internal damage
variable increases gradually. With the increase of impact velocity, the ratio of crack closure stress to peak stress of sandstone
specimens increases gradually, while the ratio of crack initiation stress to peak stress and the ratio of damage stress to peak
stress decrease gradually. In the process of rock deformation and failure, acoustic emission activity shows significant stage
evolution characteristics, and its activity intensity and frequency characteristics will change significantly with the damage
evolution inside the rock. The research results can provide theoretical basis for the stability evaluation and support design of
roadway surrounding rock under blasting disturbance.
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Table 1 The serial numbers and physical parameters

of sandstone specimens

e WEE/ B/ HE W/ GOE/ AR/
(m/s) mm mm g (m/s) %
H-0-1 0 99.87 49.92 506.22 2 941 6.28
H-0-2 0 99.95 49.92 504.35 2 956 6.34
H-0-3 0 99.84 49.92 501.39 2 981 6.41
H-5-1 5 99.96  49.92 503.98 2976 6.23
H-5-2 5 99.97  49.92 501.68 2 996 6.37
H-5-3 5 99.83  49.92 502.67 2932 6.32
H-6-1 6 99.81 49.92 502.34 2 952 6.43
H-6-2 6 99.94  49.92 504.82 2 975 6.63
H-6-3 6 99.92  49.92 506.31 2 975 6.63
H-7-1 7 99.98 49.92 504.18 2 950 6.68
H-7-2 7 99.94  49.92 503.26 2 961 6.53
H-7-3 7 99.84 49.92 502.19 2923 6.13
H-8-1 8 99.84  49.92 505.30 2 935 6.03
H-8-2 8 99.86  49.92 504.16 2 986 6.65
H-8-3 8 99.87 49.92 502.25 2992 6.72
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Fig.1 Dynamic stress-dynamic compressive strain curves

of sandstone specimens under different impact velocities
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Table 2 Dynamic mechanical and physical parameters

of sandstone specimens

ity A IEE
v HE/ O RE/  IEME
(m/s) MPa Tof A%

v/ va/ D/
(m/s) (m/s) (X102)

H-0-1 0 — — 2 941 — 0.00
H-0-2 0 — — 2 956 — 0.00
H-0-2 0 — — 2 981 — 0.00
H-5-1 5 55.39  0.006 1 2976 2 957 1.27
H-5-2 5 54.72  0.006 2 2 996 2 975 1.40
H-5-3 5 55.18 0.006 1 2932 2911 1.43
H-6-1 6 58.72  0.006 1 2952 2 915 2.49
H-6-2 6 58.37 0.006 1 2975 2 935 2.67
H-6-3 6 59.61 0.006 2 2975 2930 3.00
H-7-1 7 61.67 0.0054 2950 2 759 12.53
H-7-2 7 61.84 0.0053 2961 2776 12.11
H-7-3 7 62.35 0.0055 2923 2 741 12.07
H-8-1 8 67.89 0.006 0 2935 2 497 27.62
H-8-2 8 68.12  0.006 1 2 986 2 549 27.13
H-8-3 8 66.23 0.0059 2992 2 544 27.70
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Fig.2 The pore distribution characteristics of sandstone

100 1000 10000

specimens under different impact velocity conditions
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Fig.3 Stress-strain curves of uniaxial compression tests of

sandstone specimens under different damage states
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Table 3 The distribution law of characteristic stress

of sandstone specimens

ik W {H

B e e, ot/  (ou/op)/ (oi/o)/ (oua/o)/
G %11"37%/) (;jﬁ)‘,@) MPa  (X1072) (X1072) (X107?)
HOo1 0 147 5475 21.43  51.76  78.93
H-0-2 0 146 53.81 2175 5142 79.02
H03 0 147 55.23  21.35  51.36  78.62
H-5-1 5 147 49.93  22.63  50.21  76.43
H52 5 146  50.26  22.33 5041  76.21
H-5-3 5 147 51.27 2231 50.35  76.34
H61 6 147 47.65 2359 49.98  75.31
H62 6 147 48.31  23.68  49.93  75.24
H-6-3 6 147 4852 23.84  49.63  75.23
H7-1 7 154 42,05 2317 4536  68.52
H7-2 7 153 41.68  23.35  45.65  68.47
H-7-3 7 154 42.53  24.56  44.85  67.28
H81 8 148 38.22 2547 42,62 65.84
H-8-2 8 149 37.21 2511 42,31 64.33
H-8-3 149 3743  24.88  42.28  64.38
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Fig.4 The acoustic emission activity response characteristics of sandstone specimens under different damage states
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Fig.5 The ratio of characteristic stress to peak stress of

sandstone specimens under different damage states
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Fig.6 Dynamic disturbance damage and

peak stress of sandstone specimens
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