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1 RREREERZILESRRE

Table 1 The ratio of mining depth and coal strength, and its relative subordinating coefficient

H/R, <5.5 5.6~10 10.1~15 15.1~20 20.1~30 30.1~40 >40
#1 0.2 0.3 0.7 0.8 0.85 0.9 0.95

F2 HEMEMHERRE

Table 2 The lithology of immediate roof rock and its relative subordinating coefficient

b=E: 30 E3 ] I FagE I P&z n#eE N
D=RcC,C, <30 31~170 71~100 >100
PR H B /m <8 9~18 19~25 >25
2 0.9 0.8 0.7 0.4

®3 EMEINSRRE

Table 3 The main roof and its relative subordinating coefficient

% 3 I I m ||
RESH P T} He & A ®ERN
B B N>3~5 0.3< N<3~5 0.3< N<3~5, L>50 N<3
L=25~50 N<0.3, L=25~50 L >50

“3 0.4 0.6 0.8 0.7

E: RIPNIEETEESHRBEZL, L/m AETNKRRESE

4 RELSRAE

Table 4 The cutting/caving ratio and its relative subordinating coefficient

KERE f =2.5 , f<2.5

-\
REREL 1:0.5 1:(0.5~1) 1:(1~1.5) 1:(1.5~2) 1:(2~4) 1:0.5 1:(0.5~1) 1:(1~1.5) 1:(1.5~2) 1:(2~4)
Ha 0.5 0.7 0.9 0.85 0.6 0.4 0.5 0.7 0.9 0.8

®5 REVERRAESRRE

Table 5 The interval of coal cleavage and fracture and its relative subordinating coefficient

{6 BE /m <0.18 0.19~0.3 0.31~0.4 0.41~0.47 >0.47
48 k38 B /Mpa <10 11~15 16~20 21~30 >30
s 0.9 0.85 ; 0.8 0.5 0.3

£6 RAERESRREK

Table 6 The beding thickness and its relative subordinating coefficient

32 /mm <100 100~200 200~ 300 >300

e 1 0.8 0.5 0.1
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R ROEBESREE

Table 7 The beding strength and its relative subordinating coefficient

KFHRZEE /MPa
<10 10~20 20~30 >30

R E /NFRBIEB

773 1 1 0.8 0.4 0.2

®8 MEERMMHERNES K

Table 8 The influence factors of upper coal caving property and their weighing coefficient distributionst

B ¥ H/Rc HEWAH EWEH R ¥ ¥ 8] BE JehRE Je R E
WEA 0.23 0.12 0.1 0.14 0.14 0.12 0.15

2.1.3 RAMKB#EAZLETHE LHHEHNE SHTEEE “—8” £6T, THEERAWE

BEHRBUNT 0.8 B, BDARBEBHERREER HEHRR. REXFES X WL HE KA THEESR

o AR, & “Z8" FETERTRERBE T RE.
R 9AH IR F H TR E Bk, %10

£9 WHELBHSBTEIETREE R

Table 9 Caveability assessment at some of the LTCC faces in Shandong province

¥4 THEmE 71 S om #3 H4 s 6 71 p= EA,-./I,/, =9 €3
IWELtH 3307 % 0.5 0.75 0.75 0.9 0.5 1 1 0.746 — i
B 134E 0.5 0.8 0.6 0.6 0.5 1 1 0.695 — M
=® 0o 3215 % 0.7 0.9 0.4 0.7 0.9 1 1 0.803 ¥
Al 3216 0.85 0.9 0.6 0.8 0.85 1 1 0.865 ¥
RE 3210 0.9 0.9 0.6 0.9 0.85 1 1 0.890 i3
WE 1303 0.9 0.9 0.4 0.7 0.85 1 1 0.842 ¥
E 33 3401 0.7 0.4 0.6 0.9 0.9 1 1 0.791 —
(17:3 31401 0.85 0.9 0.4 0.4 0.9 1 1 0.796 —
L0 1303 M F 0.7 0.9 0.4 0.8 0.3 1 1 0.733 — i
ke 2342 0.85 0.9 0.7 0.6 0.5 0.5 0.2 0.617 *
ol 3:3 5306 0.9 0.8 0.6 0.9 0.5 0.5 0.4 0.679 — i

F10 EHYE “—R" KO TS IR HE B IR E K

Table 10 Auxiliary measures for coalseams with “general” caveability at some LTCC faces

A THE A B BN 1 3B [E 3R /%
WREtE 3307 BREBABEAK, EEMSBE 87.5
AREL BT 1134E REBSHBE, PR REMERBRE L 79.6
L) 1303 BRKERTEEK, REMASNBE, ERAHH 80.4
P 3: 2342 FEA X RAHTETORM, WHKFET, Ak 82

MEEFE 5306 ABRNEA &L 81.5




FaM

REH: RESRBETETRERLLESR 13

2.2 EREMEEHSZREEXR

GHRERRENS XREERXRR—ERFAR
MIBRKBSEHEE, —FURSAN, BOUE
—RKRHEBEEKRT, TREHLARMK, BlkF
IFRETH T KMAL X ER, RMXEXEARER
GHATHKE. GHRELEAR, HEEW T H
e ; A—RMEAN, HTERGEETARE
FEX, THREA#ERT, EAZNT, BlivFLE
FHERTHAABRNMNIZE, FREATIEE
B METEHTERER. R4, DIRKTEERS
ENRZERTERZE/NT, NiL/EANRXA R
B, ERAGH X RITAERNE ERE,
2.2.1 #WHAHGTALHY BEHEERS
THREHETEBRAARCEREHRARRC 1,
BURMERREAE: XK (3, 9] BRTFHIUERS
MBREHWHBR; £ "= FBTHHRERL
X#R [5, 12]; XFEBRRBSHANHARATSHE
R [5]; ‘S8 AU T EMRRS RB TR
GHREWSXBEEXRT;, XFRTREX
HEERZHFTHRHERGHT KD AR
RO%, IHERERLSEMR R T &L TR LM
THYESAAE, B THRTENBRERE.

AT AMBIR KEIAE, BEETNEEZ B H
RES, BB EAFE-MEBENINEH. B
EARER W MELRE, X —REHE
Ba B 1 F#£R, EBEAREBEPELLUTHTR
g,

|H|1’_!J1.|

B1 EERSESBH

Fig.1 Strata state and parameters

HWEATEERNEETREILMXRER,
m=x (1) Fim. XAEBENE, BEEUNERND
AR AR XL LT AE, ANHETARAREFE
NGEH, XEREBRGHEBR TIEE,

M;=H+T-Sy-G/K -1 (1)
RF: M; yEHETEE; HIRE; T ATEE
B; G ARBERERE; S, R T fh T 4 UL B

B; KAWAaEKARE (K=1.2~1.35),

BAERHRER, Sa=(0.15~0.25)h, EMK
TR, h=H+ T, n REBREE, £—-K
TRM R, Sa=0.2h, EIRHEE C WEXRE:
7=1-G/TK,, K, ATUREEGNHKRE.

LEERLEENEENRE, BRI FE
BERREAREN, B1HAAHNERNREETER,
HEWANABFENSGW, W, HEMADSHH
XRLFWAHE, REXFTEAW, BREELTHEZIMN
BERBROWE, XMARERMRB=ZTRY .
ZMTLERALAF. KEATHFREFAABEME
£, XFEMREME 2 Fim.

B

T, M

B2 RASHTEE

Fig.2 Beam structure of main roof
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Longwall Top Coal Caving Method and Its Future in China

Zhao Jingche
( Yankuang Group Corporation Limited , Zoucheng , Shandong 273500, China )

[Abstract] This paper gives a brief introduction of the longwall top coal caving (LTCC) method which has had
a strong impact on China’s coal mining industry since 1980 s.Great contribution to LTCC has been made by
Chinese experts including cavability assessment, overlying geological variations on support loading, geotechno-
logical characterization, technique and process for increasing recovery, safety mbnitering and control,and design
and manufacture of high capacity equipments. The future of LTCC method is also predicted.

[Key words] coal mining;longwall top coal caving;roof control;recovery;coalmine safety
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