ES51EESH CA =3 N Vol.51 No.5

2023 4F 5 H Coal Science and Technology May 2023

IR, 530, £ R BRGS0 BT R R TIRA AR ITE 1], AR EHOR, 2023, 51(5): 11-20.
XU Feiya, GUO Wenbing, WANG Chen. Research on surface subsidence law in high-intensity mining of shallow
buried with thick coal seam[J]. Coal Science and Technology, 2023, 51(5): 11-20.

B e

RIERERE SR E TR MR

YL, HxE,E B
(1. T ACRIEME B AR 2B, TRE TP 475004; 2. W RGHE T K% REVRRIE S T2 0%, WRT FE1E  454003;
3. TR AERIBCE M R FR A 7, TR FE7E 454003)

W E. BN ET R KIS h TR F, SRR A 6 R IR 5% %%L%@ 52307 Ak @
ABFRAT R, R EESM L, 454 RTK MM KRG = 4o b Rt 475 at e, & F
* 4 BT ¥ Fe CISPM 4343 R UL TG Tt AL AL 4k 44 #é%ﬁﬁ&ﬁmm&ﬁ%mfﬁwﬁT Mk
B EHBHIE, R ESABAR TR LR TSR, FIRERERN . £ TAEGRT R
EIATAE SRR P, A TRAETFWRAL B, ZERAMRIEKR, TRMKLEAER, %ik3
RRTHALR, TREEFBETL; EABDIEHRILZEPEIFB PR, TFOWE FTREBER
O, MEBFHH TR B KRBT R i eHAELMIBKR, AebahAfd R Ao k3 T
87.7°%= 84.1°, TR IR A LR Z ‘C FARE LK AT @ PIH; MA@ RETIES,
W B YN TF IR A B JF 4 Uk 2 e @ R — M E NG 3840 . & F F 2 # R A, RABRELCOR B}
MBIK; WHEEILLTFHETIGHIN, W EFEES I/ TR E AN RO XE, HRIE
WE T EGHAER IR R A ERFE, EXRERERESREFREHT, BT /F@FRE
R, MEstik Eibk R EEME— BRAEEAK, FIRTMEDRA ., HEZRE, Amisib
A TREH MBS, PHBRTE, WEBRELFTEE,
KEW: ZRBAT R R IR TEIAE; W R B 45 AL W B 2 RIRIR R &
hE 4K S: TD325 SHER R RS A X EHS:0253-2336(2023)05-0011-10
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-
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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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Table 2 Different angular value parameters of surface
movement of panel No0.52307 in Daliuta
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3D laser scanning technology
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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
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Table 4 Results comparison of the maximum values of surface movement and deformation
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Table 5 Statistics of different surface cracks lag distance

and mining speed

QUM WS SRS m AR R v (m-d )

2016-03-11 18.4 8.9
2016-03-12 72 4.8
2016-03-14 11.6 4.6
2016-03-18 18.3 75
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

RO 2016-05-12 13.8 7.6
2016-05-13 25.1 11.6
2016-05-14 20 9.9
2016-05-15 226 112
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 13.5
2016-05-21 29 12.7
2016-05-22 22 11.5
2016-03-11 27.8 8.9
2016-03-14 102 4.6

B 2016-03-23 38 10
2016-03-24 13.3 6.7
2016-03-26 15.6 7
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