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Study on influence of close collapse pillar on advancement of working face

YUAN Chaofeng, YUAN Yong, LIU Zhiheng, MENG Chaogui
(1.School of Mines,China University of Mining and Technology ,Xuzhou 221116, China;2.State Key Laboratory of Coal
Resources and Safe Mining, China University of Mining and Technology ,Xuzhou 221116, China)
Abstract:In view of the phenomenon that the working face passes through the close collapse pillar, the pressure changes frequently, the
paper employed the No.635 and No.637 collapse pillars in the No.63310 working face of a mine as the engineering background, using a
combination of theoretical analysis, numerical simulation and on—site monitoring , the stress distribution characteristics around the single
collapse pillar, the plastic extension area around the collapse pillar and the stress distribution state between the collapse pillars were stud-
ied. The influence law of the close collapse pillar on the advancement of the working face was analyzed. The surrounding rock mechanics
model of the circular collapse pillar was established, and the radius of the plastic expansion zone of the surrounding rock around the single
collapse pillar was determined. Combining the positional relationship between the close collapse pillars and the plastic expansion area of
the single collapse pillar, the method AL for judging the stress state between the collapse pillars was proposed. It is determined that when
AL<0, the plastic expansion regions of the collapse pillars overlap. The collapsed pillar is in a state of stress reduction; when AL=0, the
boundary of the plastic expansion zone of the collapse pillar is just in contact, and the collapsed pillar is in a critical state transitioning

from plastic stress to elastic stress; when AL>0, the collapsed pillar is in an elastic stress state or an original rock stress state; according
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to the specific geological conditions of the two collapse pillars of the 63310 working face, the AL size between the collapse pillars is quan-

tified, and the stress rise between the collapse pillars is determined. The numerical simulation shows the size of the plastic expansion zone

around the collapse pillar and the stress distribution state between the cylinders. The safety distances of the working face distances No.637

and No.635 were determined to be 30 m and 50 m, respectively. The judgment method AL proposed by the theoretical analysis mutually

authenticated. The research results can provide reference for the working face over the collapse pillars under similar conditions.

Key words: close collapsing pillar; stress concentration factor; stress distribution; plastic expansion area
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Fig.1  Distribution of collapse columns in No.63310 working face
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Table 1 Specific parameters of the collapsing

column in working face

G KA /m K /m Wi AR/ m?
635 33.0 25.0 627.1
636 53.0 13.5 575.7
637 27.5 19.0 458.9
1160 10.0 4.7 4.5
1169 33.0 11.0 204.9
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Fig.2 Plastic expansion area around a single collapse column
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close—range collapse column
FH &L 3 W] R B 5 B v A =2 ] B R B 5 B
TERERY B PR e DI R MFE—E R AR B
AL=L-R,-R, (4)
P AL R B FE T AR AR Q8 2% 2 [ O BE S, m
L iE R R ys AR AR O Z [ B BE S, m; R, F R,
G312 A BT AR Y EEVED e XY A2 m,
110

AR S IAPE S22 A 2 (4) AT AL 1R/
SE TR B RETEAE Z R 1 A A iRAS . 24 AL<O
B, BEATE AR 1 SB HE J X S AR 38 L E S | U 7%
FEZ AL F SR PE R T FRARIRAS s 24 AL=0 B, BV A
SAMED R DX 31 300 S W B4 ke, B 9% A =2 ) 4 1 £
SRV 7 AR 1o 3 1 107 g 5 v o D A I SRR A 5 >
AL>0 B}, B 7% FE 2Z (8] A F 530 1 ) T e R A BR
N IPRAS i ELR AR Z A S e, S 80
TP R TR IE RN R h R, AL
(B I/ INAT FH 2 T AR T et 22 BT A A PR
TEAEZ IR SRS o B T8 AE = TA) AN [ B 15 194 1y
AR 4 BN K, K, Ky 58538 [R5 B
WIE LIEY 8

(b) AL>0

K[)‘lH &

< <
SEMNE 3

o

(d) AL<0

H 4 A% AL 8 F 7 5E B b B A A
Fig.4 Stress distribution at different distances
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Table 3 Physical and mechanical
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B/ G/ Y c/ 7/ o/
Ak
GPa  GPa  (°) MPa  MPa (kg-m™)
78 19.6 138 36 9.84 5098 2 580
NY 997 735 32 2.8 248 2 600
XS 161 12 40 349 456 2 800
SY 556  3.57 36 352 234 2 640
MC 173 082 25 2.68  0.87 1 450
SN 108 570 35 735 3.0 2 450
FS 108  8.13 38 842  5.46 2300
XLZ 175 159 17 0.9  0.06 1 800
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