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TablelPhysical and mechanical parameters of rock mass
Density Elastic Poisson’s ~ Cohesion  Friction Tensile
Rock type 5 )
/(kg'm™) modulus/GPa ratio /MPa angle/(°)  strength/MPa
orebody
) 2780 14.20 0.251 2.230 60 1.195
schist
hanging wall and footwall
2780 11.70 0.255 2.100 58 2.104

amphibolite
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Fig.3 Typical profile and monitoring points arrangement
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Table 2 Statistics of crown pillar safety thickness in some mines at home and abroad

Mine Goaf span Exposed area of Crown pillar safe
/m goaf/m? thickness/m

Kidd Creek mine 10~12
Frood Stobi mine 12~14
Iron Mine of Krivorog 15~25 200~600 20~30
Heidargonski 25~30 100~500 15~20
Zairenovski 25~30 200~2100 14~16
Hikitovski 20~25 15~30
Shirengou Iron Mine 20 20

Datang mining area 20 15

Chuanyandong mine 20~25 24
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Table 3Collated Safety factor of the safety thickness of crown pillar for each solution

Sequence ) Crown pillar safe Collated Safety
Numerical method ) Remark
number thickness /m factor
| Engineering analogy 15.0 2.36
method 25.0 3.05
2 Scaled span method 10.5 1.97
3 K.B. Rupenetttheory 6.2 1.47
4 B.U. Bogoryupov formula 10.2 1.94
5 Structural mechanics beam 7.4 1.62
theory
6 Loose coefficient theory 8.7 1.78  The goaf height is
considered as 32m
7 Limit equilibrium method 6.5 1.51
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Fig.7 Curves of goaf span and safety thickness of crown pillar
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Table 4 Relationship between goaf span and crown pillar safety thickness

Goaf span /m LS 5<L<10 10<L<I15 15<L<20
Crown pillar safety
3-7.5 7.5-15.5 15.5-27
thickness /m
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Analysis on the disaster impact of concealedgoaves underneath

open-pit slope and its treatment

XIE Lian-ku" ?, XIONG Dai-yu" ?, YANG Tianhong', WAN Chuan-chuan?, HU Jian-jun’
1. School of Resources and Civil Engineering, Northeastern University, Shenyang, Liaoning 110004, China;
g g y yang g
2. BGRIMM Technology Group, Beijing 102628, China)

Abstract: Goaf is one of major hazards affecting mine’s safety. In allusion to concealedgoavesunderneathJinchangyu
gold mine pit, the instability characteristics of pit slope under different working conditions with goaf are analyzed,
the results show that stress concentration and tension-shear failure will occur whengoaf exists, roof instabilitycould
cause pit slope local collapse, but the slope stability could be obviously improved after backfilling goaves. Secondly,
analogy method, mechanical theories and limit equilibrium method were used to determine the crown pillar safety
thickness for pre-treatment, and a comprehensive discriminant method was formed. When goaf span is 12m, the
crown pillar safety thickness could be 10.5m, which satisfies safety requirements of analogy method and main
engineering mechanical theories. Based on goaf classification, the goaftreatment scheme is proposed
systematically,which enriches and develops key technologies for hazards treatment of goaf underneath open-pit,
effectively guided open-pit miningand reduces security incidents.

Key words: concealedgoaf; failure characteristics; crown pillar safety thickness; limit equilibrium method;

comprehensive discriminant method; goaftreatment
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