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Research on surface subsidence law in high-intensity mining of

shallow buried with thick coal seam
XU Feiya', GUO Wenbing?, WANG Chen’
(1. Yellow River Conservancy Technical Institute, Kaifeng 475004, China; 2.School of Energy Science and Engineering, Henan Polytechnic University,
Jiaozuo 454003, China; 3. Henan Billions New Materials Co., Ltd., Jiaozuo 454003, China)
Abstract: Taking Daliuta Coal Mine in Western Shendong mining area as the engineering background, this paper selected typical shallow
buried high-intensity mining panel 52307 to establish the observation station for surface movement. Combined RTK technology and 3D
laser scanning technology for real-time monitoring, based on key layer theory and CISPM comprehensive surface subsidence prediction
model software, the characteristics of surface movement and deformation, surface movement angular parameters and surface cracks in high-
intensity mining of shallow buried was studied. The results showed that with the advance of the panel from the set-up room, the surface
subsidence was small at the set-up room position and then increased suddenly and rapidly. Simultaneously, the subsidence curve became
steep sharply. When the maximum subsidence value was reached, the subsidence velocity tended to slow down. The surface movement de-
formation was mainly concentrated in the middle of the panel, while the subsidence deformation around the panel and the influence range

of surface movement was small. The surface movement angular parameters were quite larger in the Daliuta coal mine area, while the bed-

Y5 H #3: 2022-03-05 FERE: KB DOI: 10.13199/j.cnki.cst.2021-0821
E€UH: HEKHRPFHEES REHS) B R BIH (U1261207); W4 B AARHA R4 BT H (232300420337); T FE 48w S B R e )
15 H (22B440004)

YEZ B 2R (1990—), B, WIRFEESIE N, P, {4, E-mail: 554684722@qq.com
11


https://doi.org/10.13199/j.cnki.cst.2021-0821
mailto:554684722@qq.com

2023 445 5 10 # 2 A FH K 551 %

rock movement angle and boundary angle reached 87.7 © and 84.1 ° respectively. The surface cracks caused by mining were in an overall
“C” shape, mainly distributed in the middle of the panel. Then, As the working face continued to advance, the ground fissures continue to
slowly extend, develop, and gradually close from the set-up room to the tailgate side, eventually forming a continuous surrounding "fun-
nel" shape. Ground fissures always lagged behind the working face position and the lag distance of surface cracks increases linearly with
the mining speed. According to the analysis of surface subsidence law and surface cracks development, it was concluded that under the
condition of high-intensity mining of shallow buried with thick coal seam, due to the high mining intensity of the working face, fast advan-
cing speed, single key layer structure and low occurrence horizon, the roof activity was intense and easy to slide and lose stability. As a
result, it was appeared resulting in rapid convergence around the surface movement basin, serious damage in the middle, and intensive de-
velopment of ground fissures.

Key words: high-intensity mining; surface subsidence law; surface movement angular parameters; surface cracks; shallow buried with

thick ceal seam
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Table 1 Design parameters of observation station for
surface movement
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3D laser scanning technology

HIPE 6 153, feJa— AT A U, HR i E 7]
AIBRE 16 247 4 38 B 7870 R SIPIR A, M R B Ui 4
LRI B AR K 6 A MIA T LA @,
P EBIRR A M OUEROR, 2B R ULE
PRI EOER, N UUEROR, YR s 24k
FRAE A s TR DA R AN Dy 215 XA, ]
TE TAEHIT KA I LS FUUERUN, 5 2.1 THiRE
PSRRI B4 SRR — B Z 3R A
SN, LA P TRI DL DI (& B AR PR AR,
TEV AT XS DUEAS K, AnlE 6 H X Bk 2 F 3 R IT

15



2023 4F55 5 1A

#EMFHK

%51 %

BT B U IR FE b 248 3 AR & XK, (6w Bt
WS ANR, BB K N UUE R AE TR — X3, S RN
3592.1 mm,

R R o B AT, = ARG MR AR R
FERATTIE XA 7 FH i 8% 4 T 08 b AR B TR T 2R
J5 MR AL SR TE AR, B A% Hh 3 T T 4 4 MU S RN
KN, X5 I X 43 I BT DUARRAE S S48 1) 53 A
U R BSUAF . Py B it HAA — 2 i T 5
2.4 CISPM iR FFiMETIT A

LRI RUTFA PR 7 BAAR M BCR 551 T,
VIR R A Tl H-S 85, FiT HAR B AN T3 pR R, X —
A TAEHIF R G W5 53 b 2278 3 AR T AR AE I
() 12 [B] b ) o A AR o 324 SR R TR A R e
SR X LA - R A B RS E L. N
B iE b A b e S 45 SR e M, R —Fh 2R 5 b
S0 THMA  4R fE—CISPM #EP Y E4T 2 9T
RO T, I P25 RS2 I 25 3 i 47 X6 L 43
Mo AR AE 52 R RE TR AR TR K i b 2 S0
BHE i A L, R 52 e eR B0 T O R R R —
RO, S PR AE 1991 4F il 38 B TR Be be +

-500

Syd S.Peng 13 [H F4 #f 7% J& K2 Luo Yi 4% (A
Pt FEZN T KO E R BEF R TAE
o BAF R 6 MR, 235108 : LWSUB (52 T it
ZEHL T ) . DYNSUB(BhZS T TR 2 Hb i Fitit) |
SUBSDNC(AS# 0 T4 1 F T 4 ) i 31 ), SUR-
VEY (SEBRULIN Gk} 4b B ) . SUBDED Gl it S BR
W55 kA5 2 fe 200 Hh R B 3 Wi 2 %00) . CON-
SULT &7 (TC SR I 8 b4 St e A b 26 B 3
S50 .
2.4.1 MRS T I AL LB

T 3 S GRS HT AT AR KM 52307 TAR I
e S e KR ULEA 3 560 mm, iz KK SR S {E
750 mm, FIE AT, 52307 TAE FULRES g M
0.53, KFR BN ZECH 021, HASE (0 S AmFHE .
FER WA, ETR AR ) i K SUBDED
B, BIKE R MRS 52307 4% 1 {6 1) Wil 2k B
2R ST TR s AR U B A R B e, 3 5 [l )3 23
P HAUA T UTHRZE L R B F S EAU A1, -5 520
TUTHRZRIEA 7T HLEGTIE, fhZR LA a2 R an w7
FiR .

120

ol 0 027598 1 o 031309930 0 0 0 0 09
500

g e ZE{H 28
£ 1000+
@ |
#1500
o [ A N2
= 2000 -
Fu| !
= 2500 )
= | S F UL
3000 -
3500 F °
4000 . . .
100 150 200

250

300 350 400 450 500

2 1A A ER 25 /m

B 7 KMEET 52307 THEE HIHSEE ) E
Fig.7 Regression of predicted parameters of panel 52307 in Daliuta Coal Mine
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Table 3 Predicted parameters of surface movement and deformation

TUiARKY FER M tan 3 s B s/m FERA16/(%) KPR B Z Kb FEM A r/m
0.53 3.69 61.2 74.8° 0.21 514
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Table 4 Results comparison of the maximum values of surface movement and deformation

D5k R N IUE Winax /mm KA imax/(mm-m ") HFIKF R HMA Umax /mm e RIKFAE A e max/(mm-m™")
Hh UG R 3560.0 77.0 750.0 324
=RBOCEH 3592.1 78.3 776.1 33.6
HhFRITE T 3556.0 76.5 729.4 31.5
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Fig.9 Spatial distribution of ground fissures of panel 52307 in
Daliuta Coal Mine
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Fig.10 Relative location of surface cracks and the working face

advancing position
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Table 5 Statistics of different surface cracks lag distance

and mining speed

QAR WA RAENENd/m  TAERAEEEE v (m-d )

2016-03-11 18.4 8.9
2016-03-12 72 48
2016-03-14 11.6 4.6
2016-03-18 183 7.5
2016-03-19 7.6 4.4
2016-03-21 18.9 8.1
2016-03-23 21.1 10
2016-03-24 17 6.7
2016-03-29 16.1 7
2016-03-30 15 6.1

Fif%l  2016-05-12 13.8 7.6
2016-05-13 25.1 11.6
2016-05-14 20 9.9
2016-05-15 22.6 1.2
2016-05-16 15 6.65
2016-05-17 17 8.85
2016-05-18 22 9.8
2016-05-19 23 8.85
2016-05-20 33.6 135
2016-05-21 29 12.7
2016-05-22 2 115
2016-03-11 27.8 8.9
2016-03-14 10.2 4.6

A 2016-03-23 38 10
2016-03-24 133 6.7
2016-03-26 15.6 7
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Fig.11 Relationship between lag distance of different kind of

surface cracks and mining speed
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