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Top-coal caving structure and technology for increasing recovery
rate at extra-thick hard coal seam

PANG Yi-hui'?,WANG Guo-fa'

(1. Coal Ming and Designing Depariment , Tiandi Science & Technology Co. Lid ,Beijing 100013, China; 2. Coal Mining & Design Branch ,China Coal Re-
search Institute , Beijing 100013, China)

Abstract; In order to overcome the poor caving property problem of extra-thick hard coal seam with shallow depth in
mining area of west China, the top-coal caving structure and recovery rate improvement technologies were analyzed
through theoretical model calculation, numerical modeling analysis and equipment structure optimization design based
on the coal seam occurrence conditions at Jinjitan Coal Mine. Through building the cantilever beam model for extra-
thick hard coal seam,the relationship between the top-coal thickness and the cantilever ultimate fracture length was
analyzed and calculated. The damage effect from the repeating support of hydraulic support on the top-coal was quanti-
tatively analyzed for the first time,and the top-coal damage depth and lumpiness from the active support reaction and
support frequency of hydraulic support was studied. The contradiction between the rib spalling prevention and top-coal
recovery rate improvement was analyzed ,which could be settled by optimizing the network structure of hydraulic sup-
port. Three level efficient top-coal caving institution and the rear scraper conveyor cross side discharge arrangement
were innovatively designed,which enhanced the top-coal recovery rate and efficiency.

Key words: extra-thick hard coal seam;full-mechanized caving mining with large mining height; cantilever beam me-

chanical model ;top-coal caving and drawing characteristics ;rib spalling
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Table 1 Shallow depth,extra-thick hard coalseam

occurrence conditions
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Fig. 2 Top-coal cantilever beam mechanical model




54 4]

P SORESS: - WS B PR J2 TOURE 1B Tt ) B B i 2R Hh AR BOR 819

AR W B JE A TOURRE B g~ et O s 2 2
DAPLZRBEIR O T o BT B RISy 50 5 BRIE |  TOUARE
PR AR 25" g T R 7 DR TR M) BT 500 DU TR
PR A e, AT A

6M
YERd (1)

M=n (f:MQD(x)dx - j{:QZ(x)dx) +

[Jooae [ oo ()
KA, Qp () ATIHUE ST BREL; Q () 1y U SR XTI
HRHO B BRHG M  TUEERE  25 6 N+ s
S DUERIRE b ST SEIE IS E s
TR TRy m LR S5 T
BRI K I s o,y OO U ) 86 8
MPa,

(AR SO 7 A U ) 5
HEHE IR RT | TLIC , B4 A e 2 g
WS RN R A7 5 PE AR 44T T AR TR R
BCAEBEUHAT RIS BELEE A L3, 950 T R
LR 5 5 AR BB 22, 10 3

g 301
B 28T
K6t
=241
l;éz‘z—
gﬁz.o-
o8 1.8}

gl
20 25 3.0 35 40 45 50 55 6.0 65
TAR LR 5 B /m

3 AN TRIHILOR v JRE TR (A PRS2 h 2
Fig. 3 Top-coal ultimate fracture length curve of

different mining height
ARG R AT AT, TAR T LR o B 45 T
PR BT A BRSO KR Sy — 3 B B 2k, B AR T
PR i LRGN, VOO A 52 8 A0 i, T A T L s g 3
R, BGRR[0 PR B T < 13 4 e, RS n T
VETHIAILR o B 7T LA 2800 ey TR % B Tk o

2 RIESZRMTBURE R E ZEBRIIAR S

PO SR R T AR T A% B A, A UHE
e AR 22 el s ] PR AL IO H 8 16 ) 5
A, T EL i T LA b 6 TR ) B 52 S 45 SR e TUJE
PRSI B . R RS 3R B IR SR
52 SR TROREAR I AT R IR R4 R 8 73 H ) SRR

A e R TR T A v A 7 S B R B, Y SR
TR F2 3 SR RN RS2 SO TR

Xof TOUREAR B 5 40 B I 7™ A E LS ), L 4 0 Y A
W2 R RAE S5 A4 | 2R F UDEC SB35 Mr
TR SR TR R R S VR R ) AR R SR
DA

o RS THURE 2 A e VR 1) AR 3R ff 2 224 17 1L g
SRR R R D) 2 35, 8 T R Il
FIRIRERNEE SR sE ), THR 25 2 1 B I At in e 1L e
F1ih FEE A, TR A A TR O R it o [ s 60 A 1 Ak
I A S 2T S, I e 2 T ) T ) B
0.2 m, KM fish 15 5 i 5 P 7 55 900 00 A 478 20 m
B, LI S S TOUE T+ (it fin 28y ) — B3 2R (2%
Rz AT ) — R 2R —TFH 28 (it i 2k fey ) 19 ) &2 S HE AR

ST TR SR E S S ER J128 0.3,
0.6,0.9,1.2 MPa PB4 1T, 15 2] T S 42 AT
THWER T3 AR SR F OB (R s S 2R 4 T
PRESBILIE R, IE CEERERE R T )
TR 7% 0 Rt 4k, &l 4 Fios

T I MBI T AT AR B, Bl VR S 4R T
R 2 3l S A D7 3G R TOUEE W N A A7 A% it 4
AR R S 2 345 T TOUARE ) e 7 (o A i 4 22 R
K 5 Bl YR S 2% THU R i 52 S 5 R B n, ToL
T 5 A8 A7 % e T R | (LR X4 Y S R0 T ) =2
PHEF FIASAS I BB S 4R 00 I 5 S PR FH R B
FEATE 25 AR TOUE 2B R B B R B, 2 n
T E AR BUAT R WD A B o, B S T S 4R
SIS YN S B R TR
A SRR — 2 M PR O A A e B 1) s i), i -
ANRE I 2 P R U R M SRR B X ¥R S 2R Tt
SRR S B FE A /N | B R TOUREAA 2% A TR A5 A% )
TR EE A, (E2 T 3% 25 W e AR (5 B HH B T oK
LR BRI, IR 4 (a), (b)), (¢) BT, Uil
F T b BT A %) 5 R B A Bl |, R ORI
RAFERE T TR B e B 35 K S SR =2
BN 1.2 MPa B, TR WL 5 0 07 B8 12 LU 3%
GY, I IR SF B B SF- 2k 1 B T (K s
RN,

3 30T TRURRE W I s A7 R i A T AT, AR 3 TR
SCHEN TRREARAN [F] S AR 0 R I s B S s S
TR IR TR B 4R, X480 S48 TRRAAR 1 i 52 32
FEREUNT 4 R, TR AA & 28 TR B0 A7 8 1) R B3 ¢
JIN, B TSUAREAR P B IR R 88 A /0, T 24 R A2 S P IR
BORT 4 BT, TR & A ) ZUAE A% 1 TR A g 34
o, BV Hs S A% TR 2 52 S 4 YR TOUEAA 18
IR IE A 587 SRR B B B 3 K &l 5 s



820 #H % F #® 2017 4E45 42 %
e ﬂl‘/w
25 - R E IR 27 +%§%§2%\
5 —~ REL 2K 5207 —— RETHEN
220 i 218y —— RE LR
g —— R SCAHE3IR o |6 L R
po —— RE R4 e —— fi’gﬁ;sgﬂ\
s I5F —— RS B - RER6IR
= —— R RGN w2t == B SHETIR
210 — RE VTR =
& ' g 8¢
¥ st B o6
= B 4r > 32
0 . ; A ; " , 2t &:—'—qﬁ—-—m
0 05 1.0 15 20 25 0 05 10 15 20 25
WV 5T B T AT T A LB S /m M AR TR T T AL R /m
(a) P EHJIN03 MPa (b) ZFER J1280.6 MPa
70 ¢ 70 -
- eV R
g 60 A 560 a5
= -~ REHIK 5 S SR
W 50 —RErdan  Esor —— REd#K
&) XRLTIN —— S B RAR
Z 40 b T REIAR o 49 —~— RHEAJESI
b ~— RS — [ E 6k
307 e BT —— RE TR
Eof Eof
0 ' T = : 0 ! : !
0 05 1.0 15 20 25 0 05 1.0 15 20 25
WS £ BE TR TR i /m eI A BE TR TR 2R EIE B /m
(¢) 323 1EH 71°80.9 MPa (d) ¥ F191.2 MPa
B4 R SR TR S A S A0 A% d Hh 6

Fig. 4 Top-coal time-displacement curves due to hydraulic support supporting again and again to top-coal
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Fig. 5 Relation curves between supporting times

and top-coal damage depth
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Fig. 6 Mining height and recovery rate relationship curves
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Fig. 7 Rib spalling prevention and increasing top-coal

recovery rate contradiction
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Fig. 8 Damage influence from hydraulic support
setting load to rib and top-coal
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