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Abstract: This thesis obtained the mechanical parameters of rock specimens through rock mechanics tests
on a rock sample in a mining area in Jiangxi and applied the Hoek-Brown Criterion to estimate the rock mass
mechanical parameters. Combining the fractal theory and the Monte Carlo method, a jointed rock mass net-
work was generated, and jointed rock mass simulation specimens were taken by using the center of the joint-
ed rock mass network as the base point. The discrete element software UDEC was used to stimulate the nu-
merical experiment of the jointed rock mass compressive strength. The results show that controlling for the
sampling angle and confining pressure, the increase in rock mass size correlates with the weakening of the
anisotropy of the jointed rock mass. The compressive strength of the jointed rock mass shows a non-linear de-
crease trend and tends to a certain value, which can be fitted into a negative exponential change relation-
ship; controlling for the confining pressure and size, the increase in the sampling angle will result in a slight
fluctuation of the compressive strength of the jointed rock mass, which can be explained by the fractal char-
acteristics of the joint distribution. The size effect and confining pressure effect of the jointed rock mass are
more obvious when the sampling angle is at 60°, where the compressive strength value is slightly higher;
when sampling angle and size are controlled for, as the confining pressure increases, the anisotropy of the
rock mass weakens, demonstrating a linear increase in compressive strength.
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Tab. 1 Natural density test of rock

IR PR Bkt RINEL W
i HA D/mm EEE h/mm A V/mm® my/g po/ (grem™) p/(g-em™)
1-1 49. 60 25.48 49 232.70 140. 30 2.85

1-2 49. 62 27.10 52 405. 12 148. 30 2.83

1-3 49. 64 27.16 52 563. 49 149. 10 2.84 ) 86
1-4 49. 64 28.72 55 582. 60 158.70 2.86

1-5 49. 64 27.00 52 253. 84 148.90 2.85

1-6 49. 60 27.98 54 063. 23 158. 30 2.93
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Tab. 2 Uniaxial compression deformation of rock
THC IR A 2% HE WA {540 ” . N SRR AL
P/kN D/mm o./MPa <0 heo 10 E/GPa P
191. 67 49.52 99.62 49. 81 0. 162% 0. 039% 30.7 0.24
R0l 1a) i 208 0 2= WUEAE, A M g Bl A RRYBEIE A @ SEAICK R ) ¢ (E RS E(8) (A
A ICAEAE W IR, B o R il iy 28 A8 (9) 3Kl
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Tab. 3 Rock triaxial test results

WkmE  EHAE o/ o/ NEEM KR

P/kN D/mm  MPa  MPa ¢ /(°) c¢/MPa
287.43  49.60 5 148.76

290.69  49.56 10 150.69

345.98  49.50 15 179.79  46.97 19
392.42  49.53 20  203.67

347.13  49.56 25  179.94
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(the sampling angle is 30°)
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Tab. 5 Joint calculation parameters
IR TENE KRS R
K/(GPa-m™) K,/(GPa-m™) ¢/MPa ¢/(°)
T 25 50 0.5 20
JEADL 1T 2 223 565 2 45
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Tab. 6 Numerical simulation results of joint

rock mass strength

NN Il Gl
L/mxm o;/MPa  30° 60° 90° 120°  150°
0 9.68 9.92 9.92 9.71 873
28.30 38.50 25.00 15.90 14.20
43.10 45.90 36.00 22.50 28.00
55.60 58.60 51.00 30.60 39.74
66.70 71.40 66.00 38.20 48.76

0.3%0.6

(e B N

1.67 2.99 1.66 2.48 2.54
887 9.19 7.03 9.28 9.79
14.70 15.30 12.10 13.00 15.40
20.40 21.30 17.10 18.50 19.30
25.80 27.50 22.40 24.00 25.70

0.6x1.2

.60 2.63 1.56 2.03 1.71
7.86 7.93 6.81 7.59 17.85
12.30 12.80 11.80 12.60 13.4
16.97 17.40 16.20 17.70 16.40
21.94 22.30 21.00 22.60 20.10

1.2x2. 4

.59 1.66 1.48 1.59 2.10
6.53 6.77 5.90 6.32 7.93
11.30 12.00 10.50 10.80 11.10
16.00 17.20 15.50 15.30 16.40
18.40 19.30 18.80 18.70 19.2

2.4x4.8

0 AN AN O N RN XN~ DO

1.44 1.89 1.62 1.13 1.85
5.82 6.10 5.70 5.33 5.90
10.10 11.40 9.90 9.39 9.72
14.50 15.90 14.00 13.70 13.76
17.90 19.00 17.80 17.70 18.90

4.8%9.6

o N B~ DO
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Tab. 4 Estimation results of rock mass mechanical parameters

PORIBT R R Hh TR b S AIERTEE EEREA KR RBUBTE: ByIRiE
m. m

o./MPa T84% GSI ‘ ’ E./GPa ¢ /(°) «¢MPa K/GPa  G/GPa

99. 62 65 411 0.2 1.023 0.016 0.502 15.06 44.3 2.46 9.65 6.07
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Fig. 5 Variation curves of rock mass o, /0 with rock mass sampling angle under different confining pressures
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Tab. 7 Fitting coefficient of size effect of rock mass compressive strength
Hees HE Heefm FE
o o
B/(°) oy/MPa “ A Y "o llEEsce) ouMPa * A Y ’
0 1.57 9.95 3.51 0.59  0.998 0 1.57 9.59 3.57 0.56 0.970
2 6.72 27.20 3.82 0.54 0.972 2 6.15 12.28 1.69 0.46 0.900
30 4 11.20 42.22  3.68 0.52  0.997 120 4 12.28 15.45 2.65 0.49 0.810
6 15.80 52.43 3.58 0.52  0.990 6 15.45 20.65 2.49 0.48 0.830
8 19.60 58.51 3.37 0.54 0.983 8 20.65 24.86 2.25 0.47 0.830
0 2.05 10.06 3.49 0.53  0.958 0 1.89 6. 96 3.93 0.60 0.991
2 6.92 34.55 4.38 0.58  0.991 2 7.52  12.50 2.55 0.54 0.972
60 4 12.05 35.97 3.90 0.58  0.995 150 4 11.57 18.72  2.30 0.54 0.931
6 16.81 42.62 3.71 0.60 0.996 6 16.17 28.21 3.36 0.55 0.998
8 20.10 63.89 3.20 0.53  0.988 8 16.30 41.58 1.91 0.47 0.908
0 1.55 8.83 7.27 0.59  0.999
2 6.13 21.11 5.12 0.58  0.990
90 4 10.73 37.50 5.00 0.52 0.985
6 15.23 41.58 4.91 0.57  0.990
8 19.52 67.90 4.63 0.52  0.988
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