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In-situ observation and numerical analysis of
roof movement features of fully-mechanized sublevel
caving face with deep alluvium
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Abstract By using the in-situ observation and numerical simulation, the roof moving features of
fully-mechanized sublevel caving face with deep alluvium has been studied. The results can be drawn as
follows: 1) The time effect of the load of supports in the fully mechanized caving face with deep allu-
vium is significant. 2) While with advance of working face, the break of the immediate roof forms
“rock-gangue” structure periodically and the break of the basic roof induces weighting of working face.
3) The weighting order along incline direction of the working face follows roof fracture characteristics
of general working face. 4) The area of overlying strata area to be controlled by supports is large, and
the strength of weighting induced by the upper basic roof breaking is large. 5) The advance stress fluc-
tuation monitoring technology offers a new method for weighting prediction in working face. Finally,
the suggestion about roof accident prevention of fully-mechanized sublevel caving face with deep allu-

vium was proposed. The study results can be useful for roof control design and roof accidents preven-
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tion in fully-mechanized sublevel caving face with deep alluvium.

Key words fully-mechanized sublevel caving face; roof movement; deep alluvium; in-situ obser-

vation; numerical analysis
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Fig.1 Graphs of support resistance in working face
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X EE THURRAZ Bl 5 AL AN S BB ) A2 R ik v -
ELARTGUS I B B 5 -0t 45K, AEZE R R
NSRBI AR ORHEE I PR RR T, -
WE7 SR RRS, SCEBRBHLR,  RIER I SR ) 1
PLPE N ORISR IOFE ARG FEARTROCREZ 1,
23X 2 AR, RIS 1 RALEEATI, K
B 2 D AT, e (O B A TR W vl g e A IR
PEFEARTIRNT, JERCRI RN, HR SRR,

4 Mo 5iTie

4.1 BUEERILEREWIE

BRI R SIS g5 Bt b, WLk 2.
M 2 ATE H: BUEAUAT B RIA W OR D B
45 m M AT 11156 KIN/ZRS B Sl i 4] vk
KA 44.6 m S SCAEAR 10 800 KN/4L; H A%

PIAFBIEE 1 KA IR D B 58 2 W Rk 20
FEARN 20 m, 55D EE 1 AR P FE 22.6 m
KB 2 AR AR 21.3 m 3630 B 15 5]
M5 1, 20 WA Ok He I 1 32 48 4% 47 20 ) A
11780, 12 578 kN/ZE, L55f W[5l 4 4 10 250,
13 110 kKN/ZEAHZEAK, JEHEEE 3 IRk He i
(1) S BB Aar LUAH I AT RCR Fs 25 1 ALK s
(S HRAEAT R, X5 I R kA2 R 4L 1 L)
Hro Bl BUEBHULSEE TR R 2017 AR IS SR
(I -
22 HATREILE T S AT L

Table 2 Comparison of simulation result and measured data

BRI JER s
HTX g TR 25 i/m TARBLII/(RN-Z
m o KNED o oam w2k
BB 45.0 11156 20 20 11780 12578

B S 44.6 10 800 226 213 10 250 13110

4.2 TUHRIZEHEFAETTIR

RIS RIAH 2 ORI s I 1) S 4838007 55 K
HERATEAEFER, X550 EEIR AT
PR s I S BR Bfmr e KOF o T A2 %00 I AR
A JF R e AR G0 R I T B 2 76 3 e v S 2 T
PR 0 RS VA S Y DY Y SIS |
b, ZRIBCEATREE AR, HIEARTE W 4> 4
ARASE, JHE A TR ot 07 AR TE10Y, ARG AR 368 A T b 3 o
SRR TR ST (1) S R38O /1, 1717 v 7 R A T D
(] A s 30 L A7 5 A T il DT 3 i K 17 o s I 1 2 28
WA, VOIS 2 RAE R RS . o, R
WIS BE A R /IS T AN BE U B R 3 5 45 o 2 Y
BN 3 ST /N R R AT e AR &Y
FIMAFAE . IRIUE,  ZRCR I AR 7 I v E B 28 5 2%
J& R 3 T 45 45 0 TR R 32 THURR 45 74 T B ) T e
PE, JUHORER TR 8T 2 E R R bk 45
FATE R AT e o
43  LERISIRTR B ERA A I

1) ARA R TR A% il e vl o TARGAZ 30 15 K 3
TR 5 84 R WL A SR 3 SR S P e ) /0 T TR s
BN AT AR AR S R AT s R SRR
A R AT OE . XSS,
WTERIRCR ) T 5 T, $m S8 TAER
71, Bt 5 1 LRIBCR ) AR i R A2

2) PEECRIGHEREE S o T SRR I i/ (1)K
Yy, W RIS, R TR 2 g S It



406 K524 TR

532 %

RSG5 RS RO I3, Al ks
TR SRR b, RIER LRI SR
NN RIS OVATE i E U i (e N LI NI P 7]
JEREASE, RT3 o SR A I W) 2% e ) P 2
18

3) JTRERIZR IS TR o RS TR B 1K)
TR Z — AN R SN K e B TT R
ORISR, $RACRBUH N HE it RENE AT R0RE 5K
TR S A o SR, RAER I AT ) 3
AW BA AT ROEAT R R TR -

5 & it

1) RIFR T LRI Bt da SRR 65—
R B S, (HIRFR L ERBCR ) SO
HRVEEIR, SCRBAT HAT BE N RN, B
T IVEIE I a-AT 7 S5, ARALS e R ATH
56 e BT 3G R R

2) LRIBCR I FEATH AT 53 Iy ARA HE A THUMT =y 37
BEARTO, o (o BEASTOUR T [ 3B A A A B A T
W (A1 IR IR R ISR BEK, 2 B KR LR TR
AR

3) 2RISR b KR SR AT 0 TR 52
BRUEH], ASCE USRI TG fl ek« S
KIGHEVESE . TFRER I TR A 0, ARy 1k
K TR R AR T RRIE.

S K-

(1] XU, IRJFR ARG T E 3) K 45 1)
WHFE[D]. dbat: dEstRHRY:, 2012

[2] AR, ARIFE, x)eiE, A& WIFLEROE) TR
TR 0 R I 2 WP []. A 5 5 TR AR
2013, 32(8): 1528-1536.
JIANG Fuxing, ZHU Sitao, LIU Jinhai, etal. Control
of abnormal weighting in fully mechanized/caving face of
deep shaft[J].
Engineering, 2013, 32(8): 1528-1536.

(3] SKRWISL. ZRAHUBAL BT TT SRR 1L I g 425 1)
M]. dbnt: B TALH R, 1999 1-12.

[4]  EAED. TROVURER I IO THURC & K B L SRR 5 R AR R
W] SRR, 1994(12): 32-34.

JIANG Fuxing. A study on microseismic monitoring of

Chinese Journal of Rock Mechanics and

rock burst in coal mine[J]. Chinese Journal of World Coal
Technology, 1994(12): 32-34.

[5] AL, A, M, & T mokE REOR
SR R0 SO SRR [T]. b LR AR,
2010, 32(3): 401-407.

[10]

[11]

[12]

KONG Linghai, JIANG Fuxing, LIU Jie, etal. Rela-
tionship between support and strata in extra-thick coal
seam fully-mechanized sublevel caving mining based on
high precision microseismic monitoring technology[J].
Chinese Journal of Geotechnical Engineering, 2010, 32
(3): 401-407.

LA, ZMNE, AR, FRIRRE GRS
BETAEBR TSE[I]. A A0 1% 5 TR, 2010, 29
(11): 2312-2318.

KONG Linghai, JIANG Fuxing, WANG Cunwen. Study
of reasonable working resistance of support in fully-
mechanized sublevel caving face in extra-thick coal seam
[J]. Chinese Journal of Rock Mechanics and Engineer-
ing, 2010, 29(11): 2312-2318.

AL, FAED. GEBCRIWIE B BUTRCRE E PR T
ORI AR, &L TREAR, 2005, 27(4): 414-
417.

SHI Hong, JIANG Fuxing. Study on relationship between
roof stability and recovery ratio of top coal at first weight
period in fully-mechanized sublevel caving face[J]. Chi-
nese Journal of Geotechnical Engineering, 2005, 27(4):
414-417.

LR, HHRA, RER, & GUCTEmD R L
737 W JIIEREFEI]. B4R, 2004, 29(5): 523-526.
JIANG Fuxing, WANG Huajun, WU Shiliang, et al.
Study on the “abnormal weighting” on support in fully
mechanized sublevel caving face[J]. Journal of China
Coal Society, 2004, 29(5): 523-526.

S, RS RICR I I S AR R T A R
ST, K, 1998, 7(6): 1-13.

MIAO Xiexing, QIAN Minggao. The integer mechanical
model of support and strata in fully-mechanized sublevel
caving face[J]. Coal, 1998, 7(6): 1-13.

SETCHR. SRR T B MU SRR AT ) A
M. BRI, 1997, 22(3): 253-258.

SHI Yuanwei. Behaviour of rocks and mechanical model
of loads on the powered supports in a fully mechanized
sublevel caving face[J].
1997, 22(3): 253-258.
ERE. BEREIFRIERSEARM]. st wmeTk
AL, 2009: 103-125.

WMok, AglE, RERE, 5. VRHEREFA BT
LEIBCR ™ AR AR I BN [T]. o TR,
2012, 34(4): 709-716.

YANG Yongkang, LI Jiansheng, KANG Tianhe, et al.

Effect of working face length on underground pressure

Journal of China Coal Society,

characteristics by fully-mechanized top-coal caving min-
ing under shallow-buried thick bedrock loose roof[J].
Chinese Journal of Geotechnical Engineering, 2012, 34
(4): 709-716.



