@%@v’:ﬂﬁﬁﬂkﬁﬂ%ﬂﬁ%q: A (PEERETIR )
chinacaj.net

BTGB E . TRE:

“URE B BRI B R £

“REHET LHBRELEARFAER” /8
“WRIR SR £

“BF REERIL” T
“VRERHEE TR e R &
“hEBRERAER” T
“DHAEEREPEEARKR TELER” &5
2020 S (CHERFHFEEAR)  “HE#E 5000”7 3L
2021 (HERFIZERA) HECE
BRITVFERER Rz (2021 )

FREEEARA T AIIRARSS £ & www.chinacaj.net


http://www.chinacaj.net/i,3,10614,0.html
http://www.chinacaj.net/i,3,10787,0.html
http://www.chinacaj.net/i,3,13287,0.html
http://www.chinacaj.net/i,3,10634,0.html
http://www.chinacaj.net/i,3,13063,0.html
http://www.chinacaj.net/i,3,12920,0.html
http://www.chinacaj.net/i,3,13244,0.html
http://www.chinacaj.net/i,3,12531,0.html
http://www.chinacaj.net/i,3,12370,0.html
http://www.chinacaj.net/i,3,12638,0.html

www.chinacaj.net

F45EH R B2 BOR Vol.49 No.8

2021 4F 8 Coal Science and Technology Aug. 2021

D[m] SR ORI R, AR AR T T 1 S DL 7 AR AL PR SE [ ] BB AR, 2021, 49(8) £ 60
= 66. doi:10. 13199/j. enki. cst. 2021. 08. 007

I' = LI Haocheng,SONG Xuanmin,ZHU Defu.Research on stability of room coal pillar based on cellular automatal[ J ].
E = Coal Science and Technology,2021,49(8) :60—66. doi; 10. 13199/]. cnki. cst. 2021. 08. 007
Fo gl bl 12

BT ohe B He B U TR E T 5

ZEW KER' KBRS
(LRJRFE TR AL R BE #E S 500 a, IN7E KR 030024
2. E LR BRI AS A A TR B R S SRR AL VLI IR 221116)

B E.OFFrEREANEMERARAARERXRATR MAS AR TR AE— W RE A%, L4 KL
ETENARERGB TN AmHmg FTARENZAT R, ATHRERELEXNRST REEEIR K
ARIFWHIE , RN TIL B S 3 5 T X3 5 KR 2 X BEAE 8Moore /LA B ShALEE AL | Ff 25 & =
S 8 S TR RRAR TR 09 v B AR RO 4 4 AN, AL SUT BEAE = 2 T IR A AL 4k AR AR TR o A
HAE  NE LI R B B AR 6 A AT T B RIEAR IR R AW B A, A B &7 3-1-1 51
EHRRERBEAEA TR 7, BT AR I B E XA B RS ITIE, AR S
FE . OHA G BIR AR 2 A X, [ 2 A X T A 6y 34 R A AR AL 2467, @
AUFAAE X FHARG R R EM E WA GRG SAH, QI AKX P h TSRO GF
A, B EARTTIOAE IR S T 1 USRI AR AL AL BRSNS mAR R - LAk S e &40 T, 11
RUIF A X 0 A8 AR AT 8T, QHAABEME R AN, B EMF 3-1-1 T E 5 KR = R ¥k AE sk
FRIFAAAEL FIAER T A ACHFAE — 5,3 T 47 )5 69 TR M A R A AR 29 Bl dh AL el S0 75
DI 48 TR R AT B @R R AL [ A EAME R — %, i T 5 X ETIE
ALY 44 SE AR ML
KR TI A S B RBEAE AR R M S BT R
FE 4K S . TD325 X EKARERD ;A M E RS :0253-2336(2021)08-0060-07
Research on stability of room coal pillar based on cellular automata

LI Haocheng' ,SONG Xuanmin',ZHU Defu'"*
(1.Key Laboratory of In—situ Modified Mining Ministry of Education , Taiyuan University of Technology ,Taiyuan 030024, China;?2.State Key Laboratory
of Coal Resources and Safe Mining , China University of Mining and Technology ,Xuzhou 221116 ,China)
Abstract : The large area of room mining goaf remains in the shallow coal seam of the western mining area. As the only bearing system in
the gob, the stability of coal pillars determines the stability of the entire gob, thereby affecting the safe mining of the lower coal seams. In
order to study the evolution law of the failure and the instability of coal pillar in shallow=buried gob, the 8 Moore cell-automata model of
coal pillar in shallow—buried gob was established by using the theory of cellular automata theory. Combining with the influence of confining
pressure on the energy storage limit of coal and rock units,the coal—pillar cell was divided into four levels, which defines the distribution
law of energy storage limit of the two—dimensional cellular model of coal pillar and analyzes the evolution law of the failure and instability
of room—type coal pillars from the perspective of energy transfer between cells. The proposed theoretical model was validated by numerical
simulation results of coal pillars in the coal seam type gob of No.3—1-1 of Shigetai Coal Mine and field studies.The results show that:
(DThere are two evolution modes for the failure and instability of coal pillars. In the I-type evolution mode, the feature of elastic core re-
gion of the coal pillar is approximately rectangular, while the elastic core area of the coal pillar is approximately a convex polygonin the
type II evolution mode. @Due to the existence of the " equivalent cell" in the type Il evolution model, the energy storage limit of the whole
cell is higher than that of the I-type evolution mode. Under the same evolution rule and the same generalized energy applied externally,

the stability of the II —type evolution mode is relatively better. (3The numerical simulation results show that the coal pillar failure evolution
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law of the No.3—1-1 coal seam gob in Shijietai Coal Mine is consistent with the evolution characteristics of the Il —type evolution mode,

and the elastic core area after the calculation balance is also convex. @The field studies show that the morphological features of the elastic

core region of the horizontal section of the coal pillar are consistent with the result of Il —type evolution mode, which verifies the correct-

ness of the evolution model of the room coal pillar.

Key words: cellular automata; room coal pillar; coal pillar stability; multiple coal seam mining
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Table 1 Coal and rock mechanics parameters

A B/ (kg - m™)  RBUWLE/GPa  BTUIRIEL/GPa HUAUHEE/MPa BB/ MPa  NEERES/(°)
et 2 360 9.6 4.4 0.6 1.63 30
s 2 640 16.7 7.7 3.3 4.90 38
3-1-1 SR (iR E X)) 1321 5.2 2.7 1.1 1.30 24
A 2 360 9.2 6.5 1.5 2.30 31
3-1-2 52 1 360 5.7 2.9 1.2 1.50 25
W 2 720 14.8 7.2 2.5 3.30 12
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