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ABSTRACT

When coal seam pitch is more than 35° and longwall
caving method along the strike is used, the irregular stowing
and binding action of waste from breakage roof along face
pitch direction of longwall leads not only abutment pressure
distribution and surrounding rock deformation and falling
have evident unsymmetrical and time sequence, but also
floor fracture and sliding, supports and equipments sliding
down or rolling — over at the same time, and system “R - S
—F” (roof fracture block ~ support - floor sliding block )
which consists of characteristics above appears dynamic de-
stabilization easily, brings about surrounding rock catastro-
phes, and causes incidents of safety in production. When
coal seam pitch is more than 55°, the characteristics of sys-
tem “R — S —F” above are more conspicuous and traditional
regular longwall along sirike (slant arrangement) is not ap-
plicable. So the coal seam which pitch is between 35° ~55°
can be defined as steeply dipping seam.

The study on mining metbods and equipments of long-
wall along strike makes less progress in main overseas coun-
tries of coal production owing to the complexity of strata be-
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haviors and the features of surrounding rock fracture and
movements, and we can seldom see the specialized docu-
ments or papers in that field recently. Qur country’ s level
in research and test as well as application is world advanced
at present.

The facts from site test, experimental study and theo-
retical analysis make clear that the key of longwall mining a-
long strike safely and efficiently is efficacious controlling of
surrounding rock, and the difficult points of surrounding
rock controlling are dynamic stability of system “R -5 -
F”. In the monograph author puts forward three patterns
may cause system “R — S —F” destabilization, such as dis-
location, consequentiality and retrogradation among R, 5
and F in the process of longwall face advancing. Then based
on that, the author sets up analysis dynamic model of sys-
tem “R —S - F” and obtains general dynamics formulas of
system “R —S — F” by the R - W&Kane’ s principle and
Lagrange’ s theory. After a feasibility study, the general dy-
namics formulae are simplified, initial and boundary condi-
tions are given according to the basic requirements of roof
and equipments controlling and particnlar solutions of the
formulae are gotien.

Because of deformation and load features of system “R
-S$ —F” in longwall face mining of steeply dipping seam
should satisfy dynamic coupling equation, the works ad-
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vances the dynamic stability concept which keeps their ve-
locity equal and acceleration zero in the mining process,
and gets the analyzing and calculating methods of working
resistance of 5 (face supports) which is the leading factor of
system “R — S - F” when the system is under different de-
stabilization and contact conditions.

The foundation of dynamic stability controlling of sys-
tem “R - S - F” of longwall face in steeply dipping seam
mining is F, the key is 8, and the goal is R. Among R, S
and F, not only § is the factor which may be controlled but
also has hinding action to R and F, so we can carry out the
systemic stability controlling of system “R - S - F” and
achieve the goal that cuts down or protects surrounding rock
catastrophe and ensures safety in production.

The test example of face 6134 and 5634 of Lushuidong
colliery, Huaying Mining Administration, Sichuan prov-
ince, and the experimental results which obtained in
Shaanxi Key Laboratory of Strata Control makes known the
results from the theory of system “R -~ S - F” dynamic sta-
bility analysis conple closely with ones of traditional analysis
ways, and tally with actual situation in production and win
good technology and economic returns.

Key words Stability, Dynamics, System R -5 -F,
Longwall face along strike, Steeply dipping seam



B %
W=
ABSTRACT
FEHSRGIE
1 B ceererrer e (1)
L1 KifRERTRERBAREER T ZRY
BIEEARYEE  orvvrrrrrrmrrrarmrmmrrrreiene (1)
1.2 KAKEF RS LR TERHER
ﬂEﬂEﬁﬁAE{JijE .................................... (2)
1.3 REEY FFRAEABEE SRR S
......................................................... ( 4 )
1.4 KM FAEETT R BRTE T UL, DRI
REXBRER -S -F" REREER - (10)
1.5 KRR FEEPURL) TR
“R_S,F”%ﬁﬁ%%igwg ............... (21)
1.6 EERTEBIEEYL coorrrrrieerin, {23)
1.7 THEEREORIETRL) coremeemrrerrsiien (24)
1.8 BIRFESTRGRBIFTER -ooverrrrermnens (25)
;J\ﬁ ............................................................ ( 26 )
2 KR EE R KETERTRY EERME S
FEENHLAR oo (27)
2.1 KAHRBRERKEFRT ERAME (27)
2.2 KESBHEERKBFRTAREHIHTR
......................................................... (33)
-1



KHMAEEFER-S-F A5 h FRHAMHR

2.3 KMAHREERKEFRRRER B S mE T

“XH - BT REMHRE e (40)
2.4 ZPEMBARABEEH R, RTS8
“i%_ﬁ”%ﬁﬁ&%ﬁ ..................... (44)
2.5 “R-S-F" REBRMAT cworovereeesreees (44)
NI +sreeenneer et (45 )
3 KEMBEEERMKEIFR R -5 -F" REREER
§$mﬁ: ...................................................... ( 47 )
3.1 “R-S-F RENBERRABAREITRMN
%Eﬁ%ﬂ}{]&*ﬁﬁﬂ .............................. ( 47 )
3.2 XPRENBHBEHEHSHEMEER
......................................................... (48)
3.3 KEFKER-S-F REMKEHR - (52)
3.4 “R-S~F BEHERBER orvvrrrmraennes (54)
3.5 “R-S—F" REHHLBBMGET oo (58)
JIVEE oveeeenneeierennisenanas rrereereterrrirnnnan——— (60)
4 “R-S-F RENHEFBORBEGIT oeeeeee (62)
4.1 BEHDTBIRE oo {62)
4.2 %ﬁ%ﬁg T T O R T TRLT P (64)
4.3 BEREFEET -oovererevrmisemrorm, (64)
4.4 %%%@ﬁ%ﬁﬂ ................................. (67)
JVEE e (82)
S “R-S-F RESSHEMATEARE (83)
5.1 “R-S-F REDSHEMEWRE oo (83)
5.2 “R-S- F"gﬁﬂ%%ﬁ: ........................ { 84)
53 ﬁ]ﬁﬁfﬁﬂ%ﬂﬁﬁ?éﬂﬁ ........................... (85)

5.4 “R-S-F REDSHEHERRAST &
“ 2.



......................................................... (98)
5.5 AFRBPBARAXBEARRE oo (103)
JNEE e (108)

6 “R-S-F"RAFEREELBIT oo (109)
6.1 SLIRRR oo, (109)
6.2 LR vreerrrrrrrrirrer e (116)
6.3 TR GEBELERAT oo (116)
6.4 FLRZEID reeerrreri (134)
ANBE e s (136)

7 KBFAKBEERKRETAEDTRR-S-F" REHE

BOEMEHIZRIR  «oorerevrrrem (137)
7.1 GokTRRT KRR REEROBILRE (137)
7.2 THAEIPEEFBBETERE e (140)
7.3 KASAERGROXBTIHER e (142)
7.4 FUEEFUER  oooovcereriiin (154)
7.5 BBERSHAMBWHE oo (158)
JINBE +eernnerani e (160}

8 EEREEHE s (162)

BATLER ooeeerr e (171)

Bt



1 & i

1 & iR

L1l XHAREFARERE M EER T
BHEXHE RS

EAR, KIFABEFRERBBEMET ERT F
MER. FEAPATE:

—RREHRAA R 35U LR RMEARE,
BRAXMARDEEERELE R & 15% ~20% # 1%
B BFERE X 50% LI LT HIERA K AKE, ¥
BEAE (K MmN EX. A8 BN R HR.TE
F, K AR RERTF 2T KRTHmERER.
M 21 HEREY FHREFREATE, ERFEF X
ERANEHMX KIMEFRENERE I, B8, % kMl
FBEETER RIBTFOH R PO R R (R,

REFHITRCEFERBY XMAERM K
A7 BN A BRI D BEE R OV R R B AR 7
K FFHREFRRELR R RBEAR, B2 AE
T I ERER TR AR AT B B FE B YR 45 4 PR P 3R

35 , PR BT 2 O T R RN R R AT TS LT,
1



RMAEFRR-S-F" R sh h R4 EARE

FolRREER, MWVAEMNT X TR ET KAFE
B X ZBHERAEI LD XTI RN X 4, 7E X sog
EKABTFET HFAER &AM R EEF R
KRR BAMEITR, BER, BERFXET XKE™
TR RO T 4 . R0 B AR DR KA A R P2 FA DT R TR L

T RBAEREIT R B TR R K P TR
BZ TR — R R B A BRI, B Ps
KEAEZHITRITE, B RS BERMEE 5 HEAR
BT BRARH BN A YR B RIREE,

1.2 KEAMBEFRTETZLBHTER
=R F0 ¥ R\ A (6]

RE H AT EIE Y E S SCEBTRE, “ KB R " 1B
BRE R IHE X SRE, LU P RIGARE" BF
158 iy X 8217 5 “ Steeply Dipping Seam” , 8¢/0 FH “ High
Inclined Seam” , {3 SCERBEEL P AR KIGUMABEE" B fii
A B8R 8 “ Kpyreix M Haknouu6ex Ilnacros” o

RITAR, K HAEEREP AN 2B —E 5,
— R RIR R f R 35° ~ S5O R, Z T LI HEE
X, R Sl A o R B B B AT R I B B M S B BT
RIGEW, YHEEMAMAKT 350, ERE(HRERE.
FE M) TAEE TR EA LUT EARHE

(DIfE@AFKIRP, RN BENES (B &

A)ABAERBER (EEEAKXTITARBRAEREE
2



& #®

f) TR TN FROE) , £ LERIRE 78
Rz K ATEBA K S TR (T T 3R, hEE
W, EEEE), LAEmMGEA F BB SEa (TR T
UUMBAR BB ) A 32 7K 7 43 0 A T PR T8 e 1 o gl
2% 0 R IR Y A e SRR AR

(2) THEE AR Bl & W O RS | sme, %
R TTBRIE I K, RS ERE T, — BRR L3R
PR, e E (R T) B, MAEREERESE b
B, SRS ATE B RIS T T T (R) -
TH(S) - JBR(F)” REkE, SEEaREPY,

C)ETLIESENESEHABMNER, THEE
FHFRE T AT AR RN, B ATRE Mk
LR BE (TAEERE X2 FEN. BRB
& ) 76 B RIS i s & U5 (R R AT PR A /N T 35° (IR
DRI R R R, BRI A Y £ T TR K
ﬁﬁ@] 320) 151ield .

(4) Yfdif /T 55°0, 3¢ TR A (JRBERIS b
RYEERAE ) IR, T AARIE & s BT R o0 s (18
A BEFRBK TS BIFR) ,H LMK T 55 °ft, i F
REEHN T AL AESRENHA, KBHEFE
BAEER ", DA B TR E A B i £
GIFRITE: .

M ERIIAEASSIE R DB, E HATR &4 F, K
RARRERKETREIAREARRESTZEER
B TS SR RS IR AR 4, BT R AM

3




KM AREF L R-S—F A3 H T4 sl AR

ARERT LR ETA TARITESREREE
BhEEG RN (ARG F8, FHILAA R L,
RIEMEZF AR, BmAFRT R BB BIEE™
B, “R2"EXBAREFRT SHEMERNE,

1.3 BERT FFRKMMAERFAHORE
Bh

REX KAAREFROFR BT SRR, 5
WESRIEELE & JTRKE BeERFE 1T rm.

1.3.1 K MAREZEMMIAARTEHAS
i 2

20 42 50 SEREH, R ERIE T EBE S, K
ARETERZEBEH ML, XFHRETENRR
RINEE SN T LA, B L EREEMEERA
MBI, (B— B TSI AR TR E & BB ERK
B 8T, 5| R TAEM AT RN SR, B RKFE
5&[810

20 fit 48 60 44X, ZWER T X BRI ME—F7T
WA RPN ARAMKBEARETHRNRR TR
VR L RR R . BRI SR ERE R R
A RERIE R, AR TN IR EREZTKE
B ERTA EF A ShiRBMETRE , 35 3hm A BT 1K,

B TR X B SR A A R MRS P A R A T
4



