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Fig. 1 Flow chart of in-situ leaching of uranium

mining at Shihongtan
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Fig. 2 Model of sandstone-bearing

composite rock formations
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Table 1 Sandstone HJC model parameters
TR 9 BT R 5 HUhL i GIRIIE S 7 2 iy 98 4 o A IVEES A EE
R, /(kg/m?*) F¢/MPa T/MPa G/GPa EFMIN C
2416 88.3 8.70 5.16 0.004 65 0.012 7
ESANE i FE JE 3 H FE 5t ) JE 52 R E T 8 AR A AR A
K,/GPa K;/GPa Ks/MPa P./MPa P1/GPa U.
81 —91 89 29.4 0.8 0.003 4
HE 552 AR AR AR FRAEfLBER M FRAEALE ik ¥ R R 5L FRAEfL R KRR B0 5 5 K
U, A B N SFMAX D, D,
0.08 0.32 1.76 0.79 7 0.013 1
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Table 2 Soft rock HJC model parameters
kL% B2 B 5 B om B B DA i 7 2 i 98 4 o A N A% 8 5 1) 22 5
R, /(kg/m?*) F¢/MPa T/MPa G/GPa EFMIN C
1428 4.3 1.11 2.20 0.01 0. 007
& 7% K TE 1% JE 7 % # JE B E T B RUE S T AR B A2
K,/GPa K;/GPa K;/MPa P./MPa P1./GPa U.
85 171 208 10.7 0.001 5 2.23
92 5 R FRU AR FRIEALBERIRBE  FRAELIE S5 AL R T JE 77 AL 45 B FRAEfL I KR B0 5L 095 7
U A B N SFMAX D, D,
0.12 0.79 1. 60 0.61 7 0.019 1
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Table 3 Explosives parameters of TNT

Y o/ (kg/m*) J&# Ce/(m/s) A* /GPa B* /GPa R, R, 12 E,/(M]/m)
1150 3500 714 18 5.56 1.6 0.35 4190
x4 =TEHHSH
Table 4 Air material parameters
Co C C, Cs C, Cs CG \% E, // ( M]/m)
0 0 0 0 0.4 0.4 0 1.0 2 500
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Table S Blocking parameter
p/(kg/mS) E/GPa \% Ao A A,
1 850 1.6X10* 0. 35 2.4 1. 36 0.123

3 AEFHTRYT RO

3.1 FEMEEEMNBEHALT BRI

R ARG T2 R B KT 8 A A4R 1) 552 e A A A
B 2y BR il B AL 2 0 o R B o 2
BONAE, W E 5 AR AT, )R 50N
150,175.,200,225.,250 cm,
311 MAKESH

SR TF IR J5 - KE 24577 A 04 o i D T A% 4% )
HL LA B A A 7 AR . Bl il TR S A T

500 ps

1000 pus

150 cm 175 cm

200 cm

R4 32 W7 3 0 Ry 17 0 % B IR X AR S 2 s
J& . RE AR 500 ps A1 1 000 ps BFZI N =
BB 3D LB R e R E e M BT RO
AL R R . N T I MKE 2 b A e b AR
% . 7E 500 s B BR 250 em J5E 2 2 BRIV ) %
RAGHE B E 5 Pon 58 FAb A s Hol 5 J2 0 ) D%
TEAERE B E 5 3O 28 FAL B 34 % A2 N ) i I
S IE RS 3. 78 1000 ps B B A2 )R
FEIIG I s 1 7 I8 1 1% 48 1 BE B A W] L N g
AR AR [] Bsf ] B PN 2 5 B s 2

225cm 250 cm

E3 ABEEEEET 500 us #1000 ps B % 8 5 513K
Fig. 3 Stress waves at 500 pus and 1 000 ps at different rock thicknesses
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Fig. 4 Position of the y-direction slice with

the blast hole surface
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Fig. 6 The y-direction peak effective stress at the
bottom of the blast hole
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Fig. 5 Cracks and stress waves at 20 cm, 40 cm and 60 cm in y-direction of the blast hole surface at 5 000 ps
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Fig. 7 Stress waves at 500 pus and 1 000 ps
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Fig. 8 Cracks and stress waves at 20 cm, 40 cm and 60 cm in y-direction of the blast hole surface at 5 000 ps
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Fig. 9 The y-direction peak effective
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stress at the bottom of the blast hole
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Fig. 13 Cracks and stress waves at 20 cm, 40 cm and 60 cm in y-direction of the blast hole surface at 5 000 ps
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Fig. 17 Cracks and stress waves at 20 cm, 40 cm and 60 cm in y-direction of the blast hole surface at 5 000 ps
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Numerical Simulation of Crack Propagation in Heterogeneous

Sandstone Uranium Deposit by Blasting
LI Jiawei"?, ZHENG Yongxiang"?, WANG Wei"?, NIU Qinghe'"**
(1.Key Laboratory of Road and Railway Engineering Safety Assurance of Ministry of Education, Shijiazhuang
Tiedao University, Shijiazhuang 050043, China;
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Abstract: In order to study the influence of heterogeneous strata on blasting, the stratigraphic factors

and coupling methods were analyzed, and the thickness, density and dip angle of the rock strata were

numerically studied by different coupling methods. The results show that the increase of the thickness

of the middle sandstone and the increase of the density of the upper and lower layers will inhibit the

crack propagation, and the inclined sandstone rock layer will produce horizontal and oblique staggered

cracks, and the water-coupled charge blasting can protect the blast hole and increase the effective

stress of the blast stress wave, and the selection of appropriate uncoupling coefficient can increase the

energy transmitted by the blasting stress wave. The blasting force of the cracker is greater, and the

addition of a warhead can form an initial crack and guide further crack propagation. Designing a rea-

sonable scheme according to the formation condition can improve the blasting and permeability effi-

ciency.

Key words: sandstone; uranium deposit; blasting and infiltration; crack propagation; stress waves;

effective stress





