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Numerical Simulation on Controlling Effect of Underground
Goafs in Open Pit Mine by Blasting Caving Method
GENG Zhi<uan' FENG Chun™*" GUO Ru-un™*" JIA Jianun'
SHAO Meng' QIAO Jivan™*" LI Shi-hai™ ™
(1. ANSTEEL Blasting Co Ltd Anshan 114046 China; 2. a. Institute of Mechanics;
b. Key Laboratory for Mechanics in Fluid Solid Coupling Systems
Chinese Academy of Sciences Beijing 100190 China)
Abstract.:  Blasting caving is the main method to control the underground goafs in open pit mine and the numeri—

cal simulation is an effective tool to study the blasting effect. Based on the Continuous Discontinues Element Method

( CDEM) the Landau blasting model was adopted to describe the detonating process of explosives. The Mohr-Cou—

lomb model and maximal tensile stress model considering strain softening effect are used to simulate the damage and

fracture process of rocks. Based on the goafs in Hejia stope in Gongchangling iron mine the damage and fragmenta—

tion degree filling degree and large block ratio in goaf affected by row-ecolumn spacing of bore holes and detonating

delay is discussed. The numerical results show that the row-space of hole influence the blasting quality greatly. With

the increment of spacing the large block ratio in goaf increases gradually and the collapse area decreases gradually.

When the row-space of hole reaches 17m local collapse just appears near the roof of goaf and the surface of the rock

layer is still stable. Detonating delay will not affect the blasting results so seriously. When delay time is greater than

42ms the distribution of fragments in goaf is approximately the same except the little difference in large block ratio.
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To ensure the control effect of blasting caving method it§ suggested that the row-space of hole should not be greater
than 7m and initiation delay should not be less than 42 ms.
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Table 1 Mechanical parameters of rock upon goaf
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Fig. 4 The collapse of rock mass and filling process of goaf under 42 ms initiation delay
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Table 2 Statistical indexes under different initiation delay

P2 P4
/ / /
ms /% 1% (m+s) MPa
17 8.30 40 5.5 16.4
42 4.20 44 5.5 16.4
65 3.50 43 5.5 16.4
3
- ( CDEM)
(1)
: 17 m

(3)

42 ms.

(References)

2006.

- (2004—2010) R .
2003.

State Administration of Production Safety Supervision and
Administration. National safety science and technology de—
velopment plan-a report on the field of non-coal mines
(2004—2010) R . Beijing: State Administration of Pro—
duction Safety Supervision and Administration 2003. ( in
Chinese)

AZAPAGIC A. Developing a frame work for sustainable
development indicators for the mining and minerals indus—
try J . Journal of Cleaner production 2004 ( 12): 639-
662.

J. 2011( 11) : 150454.
CUI Xiaorong YE Tu-giang CHEN Jing-ing. Organiza—
tion and management of mining construction safety in
mined out area J . Metal Mine 2011( 11) : 150454. ( in
Chinese)

2002 26( 3) : 1045.
LI Jun-ping QIAN Xin-ming ZHENG Zhao—qiang. Re—

search progress of abandoned stope disposal J . China



34

65

Molybdenum Industry 2002 26( 3) : 1045. ( in Chinese) 13 ZHAO Lao-sheng. Numerical simulation of improving the
6 . J . 2004 blasting effect of top coal with high toughness J . Jour—
20( 10) : 3537. nal of Liaoning Technical University( Natural Science E—
6  YANG Ming—chun. Stope disposal review J . Express In— dition) 2010 29( 1) :1749. (in Chinese)
formation of Mining Industry 2004 20( 10) : 35-37. ( in 14
Chinese) J . 2010 16(4) :1347.
7 . 14 QI Shi4u LIU Xin-bo LI Yu-chun. Numerical simula—
J . 2015 44(9) : 1145. tion of underwater drilling blasting J . Blasting 2010
7  CUI Xiaorong LIN Mou-in ZHENG Bingxu et al. In— 16(4) :1347. (in Chinese)
spection and assessment of caving and blasting effect in 15
underground goafs J . Metal Mine 2015 44(9): 1145. J . 2015
(in Chinese) 32(3) :62-69.
8 . J . 15 ZHENG Bing=u FENG Chun SONG Jin-quan et al.
2016 34(4) :61-67. Numerical study on relationship between specific charge
8  LIANG Chao. A study on numerical simulation of dynamic and fragmentation distribution of hematite J . Blasting
response of roof J . China’s Manganese Industry 2016 2015 32(3) :62-69. (in Chinese)
34(4) :61-67. 16 LISH WANG J G LIU B S et al. Analysis of critical
9 . excavation depth for a jointed rock slope using a face-to—
J. 2016 37(10) :44-45. face discrete element method J . Rock Mechanics and
9 GUO Jing MA Liyun. Open-pit mine goaf blasting nu— Rock Engineering 2007 40( 4) :331-348.
merical simulation analysis steps J . Coal Mine Machin— 17 FENG C LI SH LIU XY et al. A semi-spring and semi—
ery 2016 37( 10) : 44-45. (in Chinese) edge combined contact model in CDEM and its applica—
10 . tion to analysis of Jiweishan landslide J . Journal of
J . 2007 32(4) :373-376. Rock Mechanics and Geotechnical Engineering 2014
11 WANG HanHun YANG Ren-shu LI Qing. Analysis of 6(1):26-35.
blasting mechanism and design of blasting parameters in 18 LISH ZHAOMH WANG Y N et al. A new numerical
deep rock roadway J . Journal of China Coal Society method for DEM-block and particle model J . Interna—
2007 32(4) :373-376. (in Chinese) tional Journal of Rock Mechanics and Mining Sciences
12 . 2004 41( 3) :436-440.
J. 2011 28(2):2729. 19
12 YE Hai-wang ZHANG Jian-hua YI Chang-ping. Numer— J . 2014 33(7):281-
ical simulation study on the mining process of the ore 284.
body with an interlayer J . Blasting 2011 28(2):27- 19 YE Tu-giang YAN Da-yang CAI Jian-de et al. Research
29. (in Chinese) on complex multi-layer open pit blasting process in goaf
13 I J . Coal Technology 2014 33(7):281284. (in Chi-
( ) 2010 29(1): nese)
1749.
32 )
10 . 11 YAO Yao. Enlarged effect of blasting and duality regres—
J. 1988 5(2) :30-34. sion analyses J . Blasting 1992 9(4):5-8. (in Chi-
10 ZHU Chuan-ong LIU Hong-gen. Selection of formula on nese)
propagation of the parameters of explosive seismic wave 12 . SL—94
along slope J . Blasting 1988 5(2):30-34. (in Chi- S .
nese) : 1994.
11 . J. 13 GB6722—2014 S .
1992 9(4) :5-8. 2014.



