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Fracture Control Mechanism at
the Bottom of the Charged Holes in Rock
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Abstract Under the premise of grooved-hole pressure which can completely split the section
between the axes of vertical grooved-holes, analysis about fracture mechanism of I H  co-
crackle on level section at the bottom of the holes and relationship between fracture function
and charged structure are carried out. At the same time, fracture criterion is established, crackle
extending direction and its contributions to fracture function from preset tensile stress are de—

termined quantitatively and tentatively. The results of which agree with the engineering prac—
tice.
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Table 1 Tensile strength and hole pressure when crackles
develop
K
Tensile Critical
strength expanding
pressure
(kgf/em'5)  (kgf /em?) (M Pa)
Granite 60. 4~ 65.9 4. 39 39.0- 58.5
Shandong marble 65. 7 68.0 7. 51 66 8 100. 2
omred w40 7 442 483 43.0- 64.5
Sandstone 1. 79 15. 8 23.7
Limestone 4a 3 6.1 54.2- 81.3
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Fg. 2 Tensile stress distribution between grooved-holes
(@) Without adjacent hole; (2) With ad ja—
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Table 2 Force parameters on level section at the bottom of a grooved-hole
€ maX  2x Mx F (CS+ M gw)
Rock Coefficient of ~ Cohesion Weight per
friction-within C unit volume
(M Pa) (g lem®) (kgflem)  (10°%kgf" em)  (10°kgf) ( 10°%kgf)
Granite 1.8 40 2.6 49.36- 78.56 1.85 2.95 1.85 295 5.77
1.2 30 2.7 84.56- 134.58 3. 17 5.05 3.1 505 4.13
Shandong marble
. Sod- 1.2 27 3.6 54.44- 86.64 2.04- 3.25 2.04 325 3.87
ium-ionized marble
Sandstone 1.2 12 2.2 19.97 31.80 0.75 1.19 0.75 1 19 2. 62
Limestone 1.2 30 2.6 68.60- 109.18 2.57 4.09 2.5+ 4 09 4. 05
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Table 3 Critical charged length (2x) when crackles develop
at the bottom of a hole
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Table 4 Calculated tensile stress value in several representa-
tive rocks under the preset stress ‘ ’
rec ra) Sodium-— ,
Granite  Shandong O™ g ndstone  Lim estone R ,
ionized
marble
marble s .
0 153. 3 262.3 168.9 62. 0 212. 8
2 136. 5 233.3 150. 4 55.2 189. 5 4
4 119. 8 204.6 131.9 485 166. 2
6 103. 0 175.9 113. 4 41. 7 142. 9
8 86. 2 147.2 95.0 43.9 119. 6 ’
10 69. 5 118.5 76. 6 281 96. 3
12 52.7 89.8 58.1 21. 4 731 ’
14 36. 0 63.1 39.6 14. 6 49. 8 ;
16 19. 3 32.4 21.2 7.8 26. 5
18 25 0.5 0.5 0.3 0.2 0.3 ? ?
20 - 18 4 - 31.5 - 20.5 -75 25.9 R
22 - 351 - 60.2 -39.0 - 143 -49.1
24 - 518 -89 -57.4 -21L0 -724 ) MPa .
26 - 685 -117.5 -175.9 -27.8 -956
28 - 8.1 - 146.1 -94.2 -345 -1183 °
30 - 10L7 - 174.6 - 112.6 - 4L2 - 1420 ; ,
32 - 1181 -202.9 - 130.8 -47.9 -1650
34 - 1362 -233.0 - 150.2 - 551 -189.3 ?
5 o
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