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Abstract

Coal mining disrupts the initial stress state of the surrounding rock mass, thereby inducing subsid-
ence in the surface and overlying strata. Based on FLAC3D, the mining process of a coal mine in
Henan Province was simulated. This study analyzes the patterns of surface and overlying strata sub-
sidence caused by coal extraction. After mining, the initial stress field is redistributed, character-
ized primarily by compressive stress in the vertical direction. A stress reduction zone appears at
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the roof and floor of the mined-out area, while stress concentration zones with high compressive
stress emerge at the left/right coal walls and the rear wall. The subsidence profile is always sym-
metrically distributed about the central axis of the model, i.e., the center of the goaf. The maximum
subsidence value consistently occurs directly above the center of the goaf, and the magnitude of
subsidence decreases with increasing distance from this center. Throughout the sequential excava-
tion process, as the mining length increases, the subsidence values increase in all areas except for
the heave (upward movement) at the base, although the magnitude of this basal heave also in-
creases. Upon completion of mining, the maximum subsidence within the domain reached 354.94
mm, and the maximum surface subsidence was 42.1 mm.
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Figure 1. Initial model
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Table 1. Parameters of numerical simulation
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Figure 2. Z-direction stress nephogram of the profile after 120 m excavation and the front view after mining
completion
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Figure 3. Nephogram of vertical displacement changes in the front view during excavation
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Figure 4. Nephogram of vertical displacement changes in the profile during excavation
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Figure 5. Subsidence amount at monitoring points of various locations
B 5. BANEBALIEN SRR 2

JFRIEES (m) TERIEE (m)
0 100 200 300 0 100 200 300
0 T T 0 T T
—a— W R BORUIPE s —— X KRR
-10 F
e e -100 |
E g
1 -20 i 0T
¥+
% 1= 200 |
K 50 <
-3 % -250
#® =5
E 2 300
-40
-350
-50 -400
Figure 6. Settlement variation at the surface and regional maximum subsidence monitoring points
6. TN X g & AR HE I ST RE T 1K
2349 AT

DOI: 10.12677/hjce.2025.1410252


https://doi.org/10.12677/hjce.2025.1410252

FARGR

5. &t

W25, R E T W EAEBA IS A AR RS ), WA RN I N A& AR
HH bR 1] I e S 738 G K, ARE A R X 3 TOURR R 308 1 L 1 R g B DX 45, [ E SR 7 A e
AEH LB R BB R X . B O SR R TR MR, TNCE R MR, HE SRR
MEERL, AFHASZHIE 8. &I RUTFE GRS E R 8h0— .

JEA FER DX A TR oAb T B R, P R R RAR o34, ELEE 2 OBz T e 22 )N
P IR P2 1 s 2 R TIR E R K. LB A ERMERN IR AEY K25, LEEEE
EE N B R AR ) N I EALRS  TERET R XA I T 1) BRI, R H BT RRR P A
WE, XEHTHEFZE, FEARZEXEHEEL, SERA MR FERESE BI0ER, KRR EmEa
A FIPER 77, AR ) E R

ST RREAN TR BT RK BRI, B T IR 2 Ah, HAREAL U =R R,
H T B RACAE TR P2k o BEA X R b AR TR I A2k b BEE R AT, I
P s WA . JERERE, XIRNERUTIEEISR] 354.94 mm, HiR & AKUTFEEH 42.1 mm.

SE 3k

[1] EIORK. SR 2 HEF RGBS KRB ME A[D]: (L% ] dbat: FE KAL),
2020.

[2] BEEAMR, ERF, AL RMBLRERI RS K 7 A A TR 72 [0]. S8, 2019(9): 45-51.

[3] BRaE. s R X = A RS R HUE AT [D]: (W22 A0t 3C]. M AedbRRIK R, 2016.

[4] EIhE. SEAE TR ZERS X R DR R TET 7 [D]: (A x0]. K& FMORE, 2013,

[5] DRWEssE, sy, £, & BUETEERE REE RN FRIR D] 5 1WLE 75 TCE B, 2002(4): 105-

107, 110-118.

[6] EhAR, RAAL, XUEEM, 5. TR XA LA BIT RUTFE AR R MR ]. HEZEEREEE R, 2015,
11(8): 126-131.

[7] &L, IR, VG, K2 X RITIE 2R S I B E B T]. SRR, 2008(4): 70-72.

[8] JoZ2id, M, ZEis. BhAINE) FREE T R E S R T]. &80 1L, 2015(7): 6-10.

[91 Liu, C.X. and Gao, Y.T. (2012) Numerical Simulation of Slope Stability Analysis of Open Pit Coal Mine Based on
MIDAS/GTS. Applied Mechanics and Materials, 256, 193-197.
https://doi.org/10.4028/www.scientific.net/amm.256-259.193

[10] “RPLfe, skIBH, WFEMk. AE T REZH TR EBOCELII]. 7L 75 TR & #, 2003(4): 89-90, 94.
[11] Xu, N., Kulatilake, P.H.S.W., Tian, H., Wu, X., Nan, Y. and Wei, T. (2013) Surface Subsidence Prediction for the

WUTONG Mine Using a 3-D Finite Difference Method. Computers and Geotechnics, 48, 134-145.
https://doi.org/10.1016/j.compgeo.2012.09.014

[12] Z48, AR, Wibem. FLAC3D fERER R XA @ M/ R A [I]. TR R 1L TR, 2012, 41(1): 25-29.
[13] ZEE, £XE. REH X=M & 4R TFREBUEBEII]. BRER, 2007(3): 235-238

[14] Helm, P.R., Davie, C.T. and Glendinning, S. (2013) Numerical Modelling of Shallow Abandoned Mine Working Sub-
sidence Affecting Transport Infrastructure. Engineering Geology, 154, 6-19.
https://doi.org/10.1016/j.engge0.2012.12.003

DOI: 10.12677/hjce.2025.1410252 2350 T AT


https://doi.org/10.12677/hjce.2025.1410252
https://doi.org/10.4028/www.scientific.net/amm.256-259.193
https://doi.org/10.1016/j.compgeo.2012.09.014
https://doi.org/10.1016/j.enggeo.2012.12.003

	基于FLAC3D的煤矿开采诱发地表沉降研究
	摘  要
	关键词
	Study on Surface Subsidence Induced by Coal Mining Based on FLAC3D
	Abstract
	Keywords
	1. 引言
	2. 工程背景
	3. 模拟方案
	3.1. 模型网格划分
	3.2. 边界条件
	3.3. 本构模型和模拟参数选择
	3.4. 开挖方案

	4. 模拟结果
	4.1. 应力分析
	4.2. 位移分析
	4.2.1. 位移云图
	4.2.2. 监测点位移


	5. 结论
	参考文献

