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Research on the Protection Scheme of Caving Hazards of Goaf Group Under the Condition of Open Stoping Method
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Abstract: The open stoping method is mostly used in small and medium-sized iron mines with medium stability of ore and rock.
In practical application, it is easy to induce large-scale caving of roof and surrounding rocks in goaf, which seriously threatens
the safety production of mines. The complex and irregular goaf group left over by the open stoping method in Zhuba Iron Mine
in Nanjiang city was taken as the research object. Through surface point cloud data obtained by high-precision UAV aerial
photography, combined with the mine production plan maps, a refined three-dimensional numerical model of the ore and rock
was constructed, and the dynamic evolution laws of the mechanical characteristics of the surrounding rock of the goaf groups
were studied. The following conclusions are obtained. The height, volume, area, and quantity of the goaf at the 1 318 m middle
section are all the maximum values, which are the key factors restricting the safe mining of the lower ore body. The residual ore
body at the 1 318 m middle section and the residual horizontal pillar directly facing the goafs at the 1 258 m middle section are
not suitable for mining. To ensure the safe mining of the lower ore body, a systematic protection scheme for the caving hazards
and impact airwave hazard of the goaf group was proposed. The engineering practice results show that approximately 188 900
tons of ore were recovered from the 1 258 m middle section, and no large-scale caving occurred in the goafs of the 1 318 m
middle section during the mining period; during the mining of the central orebody of the 1 208 m middle section, caving of

varying degrees occurred in the goafs of the 1 318 m and 1 258 m middle sections, but the caving hazards did not affect the
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production area, verifying the safety and practicality of the proposed caving hazard protection scheme.

Key words: Open stoping method, Goaf group, Goaf caving hazard, Caving impact airwave
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Fig.1 Comparison of goaf attributes in each middle section
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Fig.3 3D numerical model of the mining area
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Table 1 Physical and mechanical parameters of ore rock

s L/ 3%‘&*%%/ VIR I ﬁﬁﬂﬁ%/ E@fﬂﬁ%/ Vﬂﬁéiﬁﬁl/ R/ BhOERE/  BURRE/
(kg/m*) GPa GPa GPa ) MPa MPa MPa
NKA 2 850 36.75 0.22 21.88 15.06 38.30 7.86 4.24 56.98
KHH 2 890 29.05 0.23 17.93 11.81 40.62 2.42 2.69 52.41
(273 3 680 21.35 0.21 12.27 8.82 36.74 3.35 3.28 48.45
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Fig.4 Plastic zone distribution cloud maps of the goaf surrounding rock in 1 318 m middle section in scheme 1
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Fig.5 Plastic zone distribution cloud maps of the goaf surrounding rock in 1 318 m middle section in scheme 2
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Fig.6 Vertical displacement cloud maps of the goaf surrounding rock in 1 318 m middle section in scheme 1
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Fig.7 Vertical displacement cloud maps of the goaf surrounding rock in 1 318 m middle section in scheme 2
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Fig.8 Cloud maps of maximum principal stress of the goaf surrounding rock in 1 318 m middle section in scheme 1
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MERZEE ™ E B Ty kIR L 4, b
WARTFFRAT 1 318 m H B FR B O AR 1 258 m 1B
LA T I SR 25 DX B B B8 KT A AR SR K AT A

(3) MRHEECE AL A5 0L 48 11 T Rz KBEFR IR
foF Mo IRAEE W RGBT &, %8 T8k
R XM R R 375 1 8 % 135 Bl 4, 38 o ™ A% 45 1l
FF 2Ry A4 T 5 it 22 42 AR 7= 1l , T R R 8 IX
B4 5 B V& TR B B 9 R G A s .

(D Iy B 77 LR WL 1 258 m Hr Bk
W2 18.89 1 t, R MIE 1 318 m PEERA X KK
AR HRABEE 7% 51 208 m B R A A TE TR 40T
1318 m HELHN 1 258 m HBOR A X AR A AS[A) #2 BE 1Y
B G A0S J& 18 F IF AR X AR 77 X 3 i ), 3R
B i it %) B 9K S B O SRR — e i S
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