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Study on the Development Characteristics and Prediction of Ground Fissures Induced by
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Abstract: Ground fissures accelerate land degradation and soil erosion, and induce secondary geological disasters such as
landslides and collapses. To reveal the development characteristics of ground fissures under high-intensity mining conditions,
relevant research was carried out with the 615 working face of a mine as the engineering background, and multiple methods
including field measurement, experimental simulation, theoretical analysis and engineering application were comprehensively
utilized. The results show that ground fissures are mainly divided into tensile, step and collapse types according to different
deformation properties. During the advance of the working face, the propagation period of fissures within the working face is
shortened and the closure degree decreases. The development degree of ground fissures is more significant than that under
conventional geological and mining conditions. The number of fissures with widths of 0 =100 mm, 100 -500 mm and greater

than 500 mm accounts for 38%, 56 % and 6%, respectively. Overburden fissures develop synchronously with the breaking of
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thick and hard rock strata and eventually penetrate the ground surface. Based on the critical deformation values of ground
fissures, the fissure angle along the strike, the fissure angle on the dip side., and the fissure angle on the rise side are predicted
to be 79.8°, 74.1°, and 79.5°, respectively, with a maximum relative error of 7.1%. In addition, the calculation formula for the

critical depth-thickness ratio of through fissures was proposed. The research results are of important reference significance for

land remediation and geological disaster prevention in mining areas.

Key words: High-intensity mining, Ground fissure, Development characteristic, Mining subsidence, Geological disaster

0 5l &

rh ] R 4 Rk R K BB TR A 7 AT 2, L RE R
SER LAE B WA Y AR BAR R T,
G ) e b S B D D T AR BRI 1] SR R
B A AR H ST DR CARl L R AR R
Fb 435 2k 72 96 F 40 %0) Y RE VR T Se g T Mo 98 U5
FE N RS AT AR, B B 2050 AR AE AL A RE TR 4G
P AR FEATRRE PR R FE 4090 28 A PR b X (B
5V VB RIT 6 4 ) IS R R i 4 T
i 800 LA b, B B o 3R B Y A% 0 e R L M, HL X s
Hby DX A o 9 U R b T AR A AR B2 TR TR R
BER A BB P AR A ) T S — YRR 4 e AR i O
JETFRM . SR VR X AR ARBTG5 . B A AR
G, R R BT R A 215 & M R 4 R UTIG .
FEBE AR AL 55— FR P Az A8 PR 55 ) L, G v i 3R 20 4% 2
— e DL b B RCE S R A S R RS
HAME 15 oK BEUR , 1 — 2D Al R AR O i O 24 1 [X
AT HFSE KR 3K C R B A2 g s

H T2 B AT TE o R 2488 s DL L & & LA
Bij ¥6 7 1 A 7 TN ERAS: T 8¢ 22 (R B 9 2R S AR DGt 5%
FERZHE D TIHZENON T H A o APLE R A
FHOGHE R H A (12 50 8480 CHE R RL S H0L R B8
R FNERIE 53 B (7 27 20 A1 AR 2 v 40 B A 43
B By r [E 0 . 76 M 3% 24 4% 1 A BIL 3R 5 T, R
ST B HOTIE R ) b R T W A ST
) e R4 TF LR 5, R T bR OKE R Bl i 5
FALE MM E R 1 PEASES  Xu Yuankun %5
FET MR 2h S FEORE, g Nr T KR YD IX 3l A L 4%
KRB TR 0 B R, o T B A S A T S T
MG, AR R K H M AT I, Zhao
Yixin S0 R R UYL BURE D 4 8L B
ERALANIE IR AR S InSAR $ARSCH T
F LB 1Y) JHOK G F L 4R R T R )+ R E
1) % B REAE AR S < C7 B 19 40 A R AIE L I 005 24 4%
B BE AR AR AT Ry 3G R — 98— R K — /N 5

BB, e 3R ZEAE 535 77 35 75 11, Zhang Yanjun
GOV S TSR AL SR TR Oy A+
AR B A A A R0 5 e BURR AR (AR A
SEUOTSR T S P A L O A R BR RO R A5 T iR A
WOW % T R AAE K FREE I RN R R+
Mo~ 7 R AT TR B IR T IX AR IR .

E A BB FE R O 3R IF R 51 ) M 3 R A K
BRI RE  H R IR AN E A
P T A 2 AT T — JBETT SR 2% 1 B O Jall 20 b 3R 2
L kB M BA R IR iR T TR A ST e 08 T R
FAFT b R 2B R F RHAE  JF 4 H A L A8 TR O v
YT AR SCLAVE BT 615 AR H 5T X £ L 25
B RN B S0 e A AL L B A | TR I A
DIk EES T R TR R MR AR 1 7 28 I A% 2R
TIZLEE N Ha 7 1 B R 5 R BE B 5k 5 Ak
I MR AL TR A A0 1 R4 = A X BIESE
SRR A Xt M R Sl e S B A 4R e
il

1 A 58 T R T1F @ BE UL

ST WA KRB A 3.5 km®, BT
MEA6%5.6-1 53533 Za RER, V1R
BE 3 h 14.82 m ,3.91 m 1 2.64 m.6-1 5 H1 6 5
0 4 DX 2 AT B /N O T 0.80 m) s X 1 )2 IO
FTEIETFR. FEH N R HE I & e K, 1R b =
FE+1115~-+1 265 m Z[A], 5 25 150 m, 3 1 2 1E
10°~70°Z [a]  FEM S 2 F . P R H . X HAE
[k iR 267~640.8 mm,F¥ K 439.5 mm, £
T 7.8.9 =AH AR 7.8 °CLJE TRk
TREA .,

615 TAET PR R 5F 4 300 m X 110 m,6-1 5
56 SIZEE IR AR RIE 16 m, R F T A
TR, TAEM P E 4 m/d. T AF % bk
WU R RV % JE 0~51 m, VR 200 m,
2T KOE WRAE . W DX S0 A R 3 i 17D 1 T
A L H w3 S M S B B R L T



144 g LB R S5 A

2026,46(5)

ZRERURESCA R K1y TR 2R A R A
PRI 6-1 502 TR DL IR 45 b o T

a2 | BE/m|EiFE/m EENE|
#Ht 40 40

RE 31 71
HebE | 23 94
RE 7 101
HEbE | 5 | 106 iy
=3 32 | 138 5

WERE| 9 147
MEYE | 10 | 157 Y
ERRRYE | 9 166 |\ N
HebE | 24 190
RE 5 195
yik = 5 200
6-1FI6 HE| 16 216

B1 ®# 615 TEEEAHERKE

Fig.1 Synthesis histogram of 615 working face in a mine
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Fig.2 Formation process of groud fissure
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Fig.3 Classification of ground fissures
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Fig.6 The width changes of ground fissure over time
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Fig.9 Dynamic evolution model of overlying strata failure and fissure development
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