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Numerical Simulation for the Effect of Ground Stress on Explosive Fracturing
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Abstract: In order to reveal the influence of ground stress on the fracture and propagation during ex-
plosive fracturing,the lab experiment of explosive fracturing was carried out,and the fracturing numerical
model established based on elastic-plastic-damage theory. By means of the testing result and its accuracy
verification of the numerical model, the influence of ground stress on fracture and distribution in explosive
fracturing was studied. The study results show that the explosive did not crush the surrounding rock of the
borehole,and cracks created and extended in curved forms;the primary long and wide cracks and secondary
short and narrow cracks are formed by explosive fracturing in surrounding rocks of borehole, the propaga-
tion of primary cracks, which are perpendicular to the minimum horizontal in-situ stress direction,is con-
trolled by ground stress;the length and quantity of cracks also vary with different ground stress. Conse-
quently,learning about the magnitude and direction of the ground stress is helpful for the control of propa-
gation and distribution of the primary cracks in explosive fracturing.
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Fig. 4  Damage distribution under the condition of 6, oy 6
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Table 1 Results of numerical simulation

- AR A
%% 6 /MPa  oy/MPa  6,/MPa E/m Y
13 16 10 2. 86 2.51

13 17 10 3.45 3.72

BT

13 18 10 3. 86 4.56

13 19 10 4.20 5. 41

K 15 18 9 3.04 4.12
ek 15 18 10 3.18 3.31
RSP 15 18 11 2. 80 2. 64
i) 15 18 12 2.52 2.11
13 21 12 2.68 2.11

14 21 12 2.42 1.79

15 21 12 2.04 1.36

KT 16 21 12 1. 86 1.18
G/ 17 21 12 1. 64 0. 85
K- 3R 26 14 12 3.10 3.05
RRAE 27 14 12 3.28 3. 42
28 14 12 3.52 3.91

29 14 12 3.78 4. 40

30 14 12 4.16 5.31
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