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Research on the deformation characteristics and failure mode of sandstone
under the condition of uniaxial compression test
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Abstract; With roof sandstone of one mine funnel of Jinhuagong coal mine as the study object,
MTSB815. 03 type rock material test machine is used to carry out the uniaxial compression test of
test specimens., This paper analyzes and studies deformation characteristics and destruction mode
of sandstone specimens under the condition of uniaxial compression so as to obtain the following
conclusions: @ the main failure modes of the rock specimens are splitting failure, splitting shear
joint damage, and single shear failure modes under the condition of uniaxial compression. The
Specific performances show that a single crack splitting through, multiple cracks splitting
through and shear failure mode. @) According to the energy dissipation theory, the new conclu-
sion points out the relationship between failure modes and energy dissipation under uniaxial com-
pression conditions. It is considered that there is no relation between the energy index and the
sample failure mode before and after the sample is broken. But it has a direct relationship with
the sample failure mode to the ratio of the dissipation of energy before and after the sample is bro-
ken. The smaller the ratio is, the smaller the sample ruptured block is, the larger the ratio is,

the larger sample ruptured block is.
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Fig.1 The MTS815. 03 servo test system
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Tab.1 The size of samples {or uniaxial compression test
e A Be mm mm
14 50. 88 99. 84 : i i o
WaEZ 24 51.24  99.32 B b R T A IR S A, A SCAE A IR & B
3# 51.20  99.18 T —Fh A A2, BIRFE 1030-1 4 .1400-1 £ fFR M
EFOR e ;i g} jg gjgg IR D) B B BN R B, S5 A B4
iR =y . . . - " . -
1030 m 34 51. 20 100. 0 ﬁaﬂg?klﬁgﬁ*ﬁﬁ%ﬁ%*%ﬁ@ﬁ:ﬁ,%%ﬁ
1# 5122 99.92 LB () HRL OB B+ B,
PR E 2H# 51.10 98. 48
34 51.18  99.84
14 51.28  99.74
A E )R 24 51.16 99.10
34 51, 22 99. 80
FEFF B IR 1# 51,32 99. 46
Y ey 24 51. 30 98. 88
1400 m 34 51.34  99.60
14 51.32 99.56
A 24 51. 38 98. 34

34 51.20 98. 70
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Fig.3 The typical damage photos

after uniaxial compression tests
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1# 178.721 87. 900 8.79 17 424. 85 0.225 9
R 24 149. 802 72. 646 7.26 15 410, 92 0.203 2
34 149. 597 72. 660 7.27 11 670. 14 0.198 4
T (i 77.735 7.77 14 835. 30 0. 209 2
1# 155. 701 75. 624 7.56 15 272.71 0.218 6
FEFFOT AR - 28 130. 565 63. 366 6. 34 12 273. 66 0.178 7
1030 m aee 34 208. 508 101.273 10.13 18 806. 51 0.201 4
T (i 80. 088 8.01 15 450. 96 0.199 6
1# 239. 491 116. 230 11. 62 18 780. 84 0.218 3
T 24 293. 812 143, 264 14,32 19 756, 32 0. 206 4
34 232,824 113.172 11.32 18 084. 41 0.239 8
T 124,222 12,42 18 873. 86 0.2215
1# 229.729 111.232 11.12 16 630. 84 0.201 9
24 217. 440 105. 777 10.58 15 850. 36 0.202 6
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T 103.717 10.37 14 952, 25 0.212 9
1# 149. 672 72.356 7.24 12 384. 87 0.211 9
T 24 116. 786 56. 326 5. 63 10 723.43 0.224 2
34 115,731 56. 211 5.62 8 750. 468 0.261 3
T 61. 631 6. 16 10 619. 59 0.232 5
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Tab.3 Energy indices of sandstone specimens before and after failure in uniaxial compression tests

- B SR AT (B 5D W g GREBER S AR/ BIRED
U,/MPa U./MPa U,/MPa  U}/MPa U./MPa U}/MPa Us /Us U./U. Ui/Uq

1030-1# 0.453 297 0.359 659 0.093 638 0.453 297 0 0.453 297 1 0 4,840 95
1030-2# 0.644 688 0.519 443 0.125 245 0. 644 688 0 0.644 688 1 0 5.147 42
1030-3# 0,480 981 0.354 114 0.126 867 0,480 981 0 0.480 981 1 0 3.791 22
1400-14# 0,289 424 0,211 362 0.077 762  0.289 424 0 0.289 424 1 0 3.721 92
1400-2# 0.197 141 0.147 929 0.049 212 0.201 141 0.000 047 0.201 094 1.020 290 0.000 318 10.467 1
1400-3# 0.196 739 0.180 543 0.016 196 0.196 739 0 0.196 739 1 0 12.147 4
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