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Study on deformation zoning of overlying strata and simulation of rock

pressure behavior in longwall top coal caving mining
ZHAI Xinxian'?, GUO Zhaoyang', FANG Jianchang’, ZHANG Zhiyong’, ZHAO Xiaofan'

(1.School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo 454003, China; 2. Henan International Joint Laboratory of Coalmine
Ground Control, Henan Polytechnic University, Jiaozuo 454003, China; 3. Henan Dayou Energy Co., Ltd., Sanmenxia 472300, China)

Abstract: At present, longwall top coal caving (LTCC) mining is main mining method for safety and efficiency mines with extremely-
thick coal seam in China. However, the deformation movement law of overlying strata on LTCC face directly affects rock pressure behavi-
or of LTCC face, selection of hydraulic supports, and selection of top coal caving technique and parameters, etc. Based on the engineering
background on LTCC face 13200 in Gengcun Coal Mine, using similar simulation test and theoretical analysis, the paper studied the whole
process of deformation, movement and caving of overlying strata, their deformation zoning, and the characteristics of rock pressure beha-
vior of LTCC face. The results show that: (D It is determined that there are multi-layer key strata on LTCC face, i.e., the lower, middle, up-
per and main key strata. According to the collapse instability characteristics of key strata in different layers, the whole process of deforma-
tion movement of overlying strata on LTCC face is divided into four deformation stages. Each deformation stage is related to the collapse
instability of key stratum in different layers. (2) After the collapse instability of the lower key strata in LTCC mining, with the continuous

increase of LTCC face advancement, the middle, upper and main key strata in the fractured zone have separated from their lower strata be-
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fore the collapse instability. Before the collapse of the key strata, the collapse arch is formed in its lower strata, and the height and width of

the collapse arch are positively correlated with LTCC face advancing distance. 3 The collapse instability of each key stratum on LTCC

face directly causes the peak stress concentration factor K, of the front abutment pressure to increase. When the lower key stratum col-

lapses and loses stability, the phenomenon of large periodic weighting occurs on LTCC face, the weighting interval is larger, but the

weighting strength is lower; the collapse of the middle and upper key strata or the main key stratum will cause the lower key stratum to

collapse at the same time, and the phenomenon of small periodic weighting occurs on LTCC face. The weighting interval is smaller, but

the weighting strength is higher. The research conclusions provide theoretical basis and technical supporting for LTCC face with the gently-

inclined and extremely-thick coal seam in Gengcun Coal Mine.

Key words: extremely-thick coal seam; longwall top coal caving (LTCC) mining; key stratum; caving arch; front abutment pressure

0 5l

LA PR AL R TR TSR AR (R FRER TR ) 55
BT R MR — R A, BN TR [ R R
TR A T R T U B b L
A e Sy g TR BRSAICHEZ PG, 15 S IR
W R0 S 55 2 BRI ST, R0
Wl BLA BB L SRBIRL I M | EE R BT
WS T — B i B R VL 0 ey TR s K
PRI 23 () 43 A B AR, S BT T 2R 23 X AR N 7
OYATRAE, A5 B0V T AR T E A “n”
0 Aii s BSCRH SRS S b MER S S, BF5E T
23 XS MR 10 ) B A5 AL ML, 15 M SR s X
M 1 1 ) S A 2 43 A5 TS0 sy T
JEIT R 23 [l A AR TR, H T 1 SR 23 KA TR 5 A
PRAZ S5 iA] | 23 8] 1 sRECHRIA 3 4 T
EZ PSS TR R TR A s B U, Bl T A
TR I, 2 5 AN BRI R R, 4R 5T
T K A T T e 2 T 1 S e L 5 3 R AR
I B S | B ST MR IR I 2, 9T TR
JREZ TR b 2 G A AR AR S X T AR i ™
S TP S I, R A T O G 4 R IR 25 S 2R TR
JIFHE SRR A3 TR S 2 B TS A IR 2
Xk T A T S 20T AR B8 0, AT T B3 S
BIE; 5k AR AU SR PR LT T B i)
IR JELE A R, o R T S R TR D S 9
WEAE S 3 S ; A A5 BIFSE T MR S i 2 4
BB S B 50, DA R A0 T O b 2 1 2
325000 3 AR TR R SR TR R B L /N A
JE R A BT T S SR b 2 AR e A T A AT
SRS, 2R KT 3 m B, IR CEEE

50 ) e F S 7K PR ) 55 T AR T AR BE 2 ) 4 B
111 FP S S 2 o R A e S R R T KN 4 Bk
8 2=V IR T SRR L SR e R TR TR AR B SZ R R ST )
SO, S5 SR F A, TR IR e R T AR 435 4 S i 7K

il

JE ) FEESE M A 2R
[l NV 222 AT TR SO DX S 2 2O TR
B RN AR AE A T T R A,
SRR SR JZ 23O R AR, AR b A 2
M sl R S AR G | R Z T R AR “1E ="
B = X7 B S AR 25 s IRARER L T AR TR S
FAAEAN R R AL 2 J2 G820 2 I, B vh 45
JRASIEARS s v A, el R SR BE R I T R AR
XA TR TAR IR TR | SR XA TR R L, LA
LR SOR S S 3 A S AT RARTIE . 2B LABKAT
P 13200 L0 T AR T ) TR 5, SR
FIBEIE AT, WS AT 1 1] i 7 v 22 )2 5K B
J2¥5 ¥ R AR R AT SR TR ) 0 A A5 A4S, LAY
R DR IS AR 2 £ A AR v B 42 ] 42 (1 B S A
FIEASCHE

1 S ITIEE#RL

BT IR 13200 2700 TAE iR FHE ] BELER
BT R, 1 LR TAE A & 1. i TAE
T, THARH 13 SR I d6Ml ok 13180 £k T4
SRS X, BN R R [P 2R 1) 13220 30 TART . £
TAFEERSE 249 m, EMHEHKE 719 m. TAEm [H
K23 W2, R B L 2 IenT, 2R A SR 25 A
8%~ 12°, M2 10.4 ~ 16.6 m, ) JE & 14.0 m,
J& T R AB R R Z o A T b T BR 5 +608 ~
+642 m, AR 623 mo TAER HIETUAEE 16.0 m
(e e FND BT e s FEARTH R 2 BE 19.0 m A 4 ib
3 2-3 2T 273 m AFAEE Y 335m AU
Bk 2. TARTH BRI N R R 2.8 m YR BT
F OB R ) B HIEEE KT 35 m A . b
FHE,

2 tREERLRIE 2

2.1 YRR ST
PABK RIS 13200 25 T AE 1w A AR, 9 TAE
97



2025 4F5 134

4 % A% # K

53 %

K1
Fig.1

VT H R 1) T 1) RO Jo ) A T ARMDURSE FDL A o A5
RUPRE v 230 VAR V0 S 1Rk, A8 R R %5 A Je 45
B, DU 9 S BEH, S J= 50 J= BEE T = £

=

13200 %

KR E A E
Layout plan of longwall top coal caving face 13200

JEREATRNL . AR BHEC HE IR e, B E ) B
FA R B R B ZAR AR 8L 4
BCLE, Wk 1.

®1 REMBCERESEMIENFSEREBLRIBLLE

Table 1 Physico-mechanical parameters and similar material ratios of coal and strata for prototype and similar model
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Fig.5 Vertical stress distribution of measuring points on gob

floor after the completion of LTCC mining
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Fig.6 Space-time evolution characteristics of caving arch shape
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different deformation stages
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Table 3 Characteristics of the front abutment pressure in

different observation stations
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15 106.5 27.7 2.68
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Table 4 Weighting pressure parameters and the peak stress concentration factor K, of the key strata in different layers
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