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Abstract: At present, the calculation of surface movement and deformation caused by inclined coal seam mining is generally equivalent to
the semi—infinite superposition of two horizontal coal seams or the horizontal division of inclined coal seams. The calculation process is too
simplified. In order to overcome the error caused by the simplified calculation of the inclined coal seam mining, this author put forward the
calculation of the relative position relationship between the surface point and the inclined coal seam to convert the equivalent horizontal
coal seam using the mining influence angle, and converts the calculation of the movement deformation of the inclined coal seam into the
horizontal coal seam calculation. An equivalent calculation method for surface movement deformation in inclined coal seam mining was pro-
posed, and the equivalent calculation results with the calculation results of semi—infinite superposition mining and horizontal division were
compared, and the reasons for the calculation errors of semi—infinite superposition and horizontal division simplified calculation were ana-
lyzed. The research results show that; (D The equivalent calculation result is basically the same as the calculation result of the semi—infi-
nite mining superimposed subsidence value. The error in the deformation calculation is manifested in the semi—infinite mining superim-
posed calculation of the same tensile and compression deformation values on both sides of the upper and lower boundaries, failing to fully
reflect the close relationship between deformation and mining depth; @Due to the influence of the coal seam dip and the propagation angle

of mining influence, the calculation error of the subsidence value and horizontal deformation value of the horizontal division method is lar-
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ger. The larger the coal seam dip, the greater the error. This error will not be eliminated due to the increase in the number of horizontal

coal seams; 3)The equivalent calculation method can eliminate the simplified error of the probability integral method in the calculation of

the surface movement and deformation of the inclined coal seam mining, and achieve a perfect fit between the calculation results and the

theory. The research results can enrich the mining subsidence prediction system and have certain significance for improving the calculation

accuracy of surface movement and deformation in inclined coal seam mining.
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Fig.2  Sketch of equivalence for inclined seam
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Fig.3 Equivalence transform of mined inclined seam
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Fig.4  Sketch of calculation schemes
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Fig.5 Sketch of subsidence
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Fig.6  Sketch of equivalence analysis
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Fig.7 Sketch of equivalence analysis of calculation results
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Fig.9 Sketch of horizontal deformations




FRAEDL URMIZ TR AL S A A R T IO

www.chinacaj.net

2020 435 10 HH

TSR] EICRRIT R TE L T LA
T RIS B B L R L SR s
25 B (EAR TR, AR RETE 0 PR AR IE 5 TR R R FZ 1 %5 1)
KA MAEN TR INE B AR T IX— i, 24U
H A WA T G B TR X AR
SRR RS AT, Bl DI g, 2
KPS AR A 1] T 52 BR (BT AEAL
RIRGERZE TR R T RIMXNHRZELA N 1%,

S W VTG SRS S W R E= 3152 R4 0 B e
TR HAZ R — S, 0 Al A2 2 4R R
FAAETT AR 2E K F VRS K G o vk 52 BB e
SR, PRSP G, A JCBR B I g At 50 ik
AURE T T AR 11 i 0} = 3] v -5, i x4
EAERIF R AR B S E AR R I #) 5 =,
X — T3 AR IR 22 5 UV R SE A 5%, ST
AR A S, T LK G2 T8 i B o — Tl A T ik
R I TR , PR 2E M R/ A L T R B2 Wi 4% 4% £
A BUATBOR TR 22 UK, iR AR vk T
TR X —IH R 2%,

3 &

1) BURHGEZ JF R A IR B NN DUE TR 45
SN A R — 2 EE IR b R g A
LA -5 s 24 (R ), R BESE PR B HE 5 0T %
R B IR AR

2) MR S I R IR Kl o3 A2 R DU K P22
TR RITH 5 45 AR 25 BOR, 1R 25 A8 23 INDK P 3 73
TOmty 3 i 3 B, X AR AL TR R R GRS AR
JEABUAR R R 5 Wi AL 4 A A7 0%, E 2 A0 B K %
ZEMR

3) BUARHR TR I SR 14 L 22 4% gl 3 55 n] i i
TR R RRIE RN A T, X — 7
T AT B AR T A i 0 2 I AR R A TR
2%, LA R S IS R A,

£ % 3Lk ( References) :

(1] fEE . e, RE, S I RIUIBEE [ M]3 P
Wb R A A, 1991,

(2] EB B, BB, SEVED 2 B 5 5 )2 5 1
B[ M)A B Tl R, 1981,

[3]  MERFLEVTE BEAL T R BTN, 0™ b R B 3 5 A B IR
R R [ M. At S5 Tl it 1981,

[4]  HEAY R X8R b S IR GURG B BG5S AR [T ],
BERFLEHA ,2017,45(1) :160-169.
CUI Ximin, DENG Kazhong. Research review of predicting theory
and method for coal mining subsidence[ J ].Coal Science and Tech-
nology,2017,45(1) :160-169.

[5]1 F &, FEial, AALSRRTAEmTiE B E k(1]
4@ 11 ,2014,43(5) :55-59.
XU Dong, WANG Linqing, WU Kan. Prediction method for sub-
sidence of arbitrary shape working face[ J]. Metal Mine,2014,43
(5):55-59.

[6] XIFE AL, FARBH ALK P2 TF R GURE T A Xt 2 791 T o 450
BELI]. P EE AL R4, 2019,48(3) :676-681.
LIU Yucheng, DAI Huayang. Hyperbolic function model for pre-
dicting the main section surface deformation curve due to approxi-
mate horizontal coal seam underground longwall mining[ J].Journal
of China University of Science & Technology,2019,48(3) :676~
681.

(7] B, E&E RS TFRIBER BT J] R4,
2003,28(6) :583-587.
DAI Huayang, WANG Jinzhuang. Prediction model for surface
movement and deformationinduced by sub—critical extraction[ J].
Journal of China Coal Society,2003,28(6) :583-587.

[8] ke AR MRS R BUHEE LT 97 1L
H,1988,16(4) :21-29.
ZHANG Huaxing, JIAO Chuanwu. An accurate predicting method
of surface movement based on normal line integral operation[ J].
Mine Surveying,1988,16(4) :21-29.

[9] SRAEMLIFRBAIT RIS S BORMIITE [ D] ALaT BR AR
WroT Sbe , 1991.

[10]  WIMTRG, SRAE W S SR K IR Bk B B 2 B AR AT

RS BRI R AT [ M] AL B Tl Rt 2017.
(1] EZEEER TR 2 KR Bk R BB RS
JEARTF SRR M ] AL A5 Toll R, 2000.

123





