ISSN 1005 -2763 FLREFE % 46K F o6h 2026 % 6 A
CN 43 -1215/TD MINING R & D, Vol.46,No.6 Jun. 2026

BEAHAETEEREFARMNILEREEHAR

FMAET F AR BT, AR AR

Q& IWAREESRERGEEENIRE, ZHE S#ILT 2430005
2.V A Sy e LA LR ST R B I AT BR S /. BB BT 2430005
LB K2 WIR S B TR 2B, W94t 23 430081)

BE AAEETRARAEA AL AN RTHAT.AEBEGT AT R AR S HAEFAAEETRFRS ARG
B, FRTFLWEA AT S ERDENFZEUI N RAZBREN T ERET AADR T E:ER SHM4HREFHFD R
FERBITHEEN SN EE TR R G HANBER . AR THAFTEREANERBILILLE AL FRE, FKFE AL
HTHHNRALEHREZ BTSN, AREREAN . BT RLEFB—R—FHEER R R T EH T ARG T RA N E
HRAERE AR —FRITRT HFE_ T REART AT EHANAL FRRSHINRGFERALE AL T2RRERE AT,
FARTHRIRE, FAERAFPDEET RO T LT RRBE T HAR L3,
XBR:EELTR:; FRKD; AR EIR ;R HEF

hESZES:TDS61.1 XEHRIZAD : A X EHS 1005 -2763(2026)06 —0042 — 11

Study on Mining Disturbance and Stability of Service Shaft Under Extraction of Overlain Resources
Li Pengcheng'?®, Luo Binyu'?®, Su Yuan®, Hao Junyan®
(1.State Key Laboratory of Metal Mine Mining Safety and Disaster Prevention and Control, Maanshan, Anhui 243000, China;
2.Sinosteel Maanshan General Institute of Mining Research Co., Ltd., Maanshan, Anhui 243000, China;
3.School of Resources and Environmental Engineering.,
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Abstract: The extraction of overlain resources shall be conducted on the premise of service shaft safety. Taking an iron mine in
Anhui Province as the research background, the disturbance influence exerted by the extraction of overlain resources on No.2
service shaft was studied. Mine geological surveys and analyses on physical and mechanical parameters of rock mass were
carried out. Two mining schemes were determined by means of the empirical analogy method. Numerical simulations of the two
mining schemes were performed via multi-software collaboration. The stability of the service shaft after the extraction of
overlain resources was analyzed, and the feasible scheme was selected. Finally, the stress state around the service shaft under
horizontal stress disturbance was analyzed by adopting the stress concentration principle of circular holes in thin plates. The
research results show that both the two-step mining and skip-one-mine-one schemes for overlain resources are feasible. From
the perspective of improving resource utilization, the scheme of mining rooms in the first step and extracting pillars in the
second step with timely filling is preferred. The stress around the service shaft induced by mining disturbance is lower than
twice the in-situ stress, and the shaft remains in a stable state. The research results provide technical support for the safe
extraction of overlain resources around service shafts.
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Fig.1 The relative position relationship between the overlain

resource exploitation area and the no-mining area
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Fig.2 The structural surface conditions of each partition
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Table 1 Physical and mechanical parameters of rock mass determined by tests
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Table 2 Physical and mechanical parameters of rock mass calculated by formula
e B pa/ B HE B/ B SR B/ R N EE A PP A .

4= (g/cm®) MPa MPa ¢/MPa 0/ E/GPa THAREE 1
KA 2.84 17.21 0.230 1.22 29.9 16.53 0.20
AR 3.49 20.08 0.070 1.97 38.1 13.64 0.23
—230 m PLFALEH & 3.61 28.28 0.270 2.45 43.8 27.31 0.19
—230 m PL_EALEE & 2.92 14.32 0.040 0.75 39.7 9.50 0.25
F R 2.84 13.29 0.030 0.80 36.0 8.79 0.21
AR 2.92 6.32 0.006 0.03 17.2 1.03 0.32
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Table 3 Model input parameters
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Table 4 Maximum principal stress of No.2

service shaft in scheme 1

K FE N J1/MPa
ML —290 m.—530m —230 m.,—470 m —410 m —350 m

Bl -1 hB-1 Bl
FRUES 15.57 15.54 15.39 15.11
R 15.12 15.08 14.80 14.36
[EpIIERS 15.48 15.44 15.03 14.35
de ik 14.44 14.40 14.16 15.16
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Table 5 Maximum principal stress of No.2

service shaft in scheme 2

K FE N F1/MPa
WL —290 m.—530m —230 m,—470 m —410 m —350 m
-1 -1 hE-1 Bl
FRIES 15.58 15.46 15.22 14.93
RES 15.16 14.93 14.50 14.10
[EpIIERS 15.56 15.23 14.57 13.97
e £k 13.74 14.28 13.88 13.48
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Fig.6 Slice contours of No.2 service shaft in scheme 2
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