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Research on failure mechanism of cylinder axial load

WANG Liang, MA Zongwu, MAO Xiaohu
(Gushan Mining Co. Ltd, Ma’ anshan Iron & Steel Group Corporation, Ma’ anshan 243181, China)

Abstract: Based on boussinesq problem of elasticity mechanics, the axial stress of point load test is
analyzed. Combined with the brittle fracture strength theory, failure cause and failure process of the axial stress
of point load test are studied. Results show that, rock sample surface contacts with indenters under the
interaction of compressive stress and tensile stress, tensile strain reaches its limit, and then tensile failure forms
firstly near the indenters. After undergoing the partial failure, the stress concentration occurs rapidly, and is
transferred to the deep part of rock sample by cracks. When the two cracks get across, rock sample will fail
completely.
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e KB/ mm EH#/mm MR EBE/mm RAERE/m WA B/ kN
1-1 42.95 49.55 42.55 838 ~ 845 10.01
1-2 40.32 49.5 39.89 838 ~845 10.91
1-3 36.94 49.44 36.69 555 ~565 11.61
1-4 40.15 48.04 39.41 596 ~ 600 2.72
1-5 22.62 49.10 20.89 521 ~525 4.11
1-6 16.94 49.06 16.96 848 ~ 858 3.66
1-7 35.99 48.86 36.06 473 ~479 3.77
1-8 27.97 49.21 27.96 473 ~479 4.22
1-9 27.3 48.82 27.07 473 ~479 3.49
1-10 29.84 49.37 29.11 493 ~499 3.77
1-11 49.28 49.44 48.39 838 ~ 845 12.90
1-12 51.06 49.45 50.35 838 ~ 845 9.41
1-13 30.96 49.41 29.42 492 ~499 4.22
1-14 51.42 49.44 50.78 492 ~499 5.16

1-15 52.46 49.51 52.48 492 ~499 5.47
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e K& /mm EA/mm IS 18] B/ mm FAERE/m W E/kN
2-1 51.39 49.24 50. 60 314 ~332 1.22
2-2 42.30 48.90 41.68 314 ~332 1.01
2-3 36.56 48.01 36.08 219 ~225 0. 66
2-4 41.82 48.38 40.51 255 ~275 1.88
2-5 26.24 49.15 25.87 314 ~332 1.71
2-6 56.75 48.70 53.75 192 ~219 1.53
2-17 47.72 49.30 47.51 332 ~343 2.82
2-8 36.07 49,29 35.87 395 ~414 2.27
2-9 47.45 49.05 46.47 395 ~414 1.99
2-10 47.22 49.07 47.24 395 ~414 1.32
2-11 4.71 49.15 44.32 383 ~395 2.51
2-12 42.85 49.24 42.21 383 ~395 3.17
2-13 44.62 49.2 41.80 383 ~395 3.21
2-14 56.13 48.97 55.81 192 ~219 0.94
2-15 50.40 47.85 49.10 192 ~219 0.91
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HE K E/mm BE#2/mm INBIUE R /mm SRR E/m BIRTTE/KN
3-1 31.01 49.62 31.09 532 ~538 5.02
3-2 36.97 49.37 36.66 594 ~ 606 8.79
3-3 43.3 49.47 42.53 567 ~575 9.34
3-4 21.47 49.32 21.15 567 ~575 5.19
3-5 52.23 49.32 49.05 701 ~708 8.58
3-6 48.57 49.42 44,37 701 ~708 9.41
3-7 36.96 49.49 35.86 701 ~708 4.81
3-8 34.67 49.31 34.02 567 ~575 7.50
3-9 29.65 49.42 29.34 567 ~575 9.34
3-10 36.06 49.36 34,26 555 ~565 8.99
3-11 42.01 49.28 41.68 613 ~638 9.13
3-12 51.22 49.46 50.22 613 ~638 7.70
3-13 38.84 49. 67 37.98 613 ~638 7.84
3-14 50.88 49. 82 50.84 596 ~ 600 4.22
3-15 54.34 48.25 53.69 596 ~600 4.25
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