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Numerical Simulation Study on Support Optimization of Large Section Limestone Roadway
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Abstract; According to the present situation of single supporting form with the change of geological condition in
Dianping Coalmine and based on the detail investigation of production and geological conditions, the supporting form
in roadway of 8% coal seam was optimized with numerical simulation. The results showed that the roadway met the
requirements of application under the conditions of bare roadway and the existing supports; the maximum roadway
stress concentration factor was 2. 6137 and the maximum deformation was 88. 92 mm at the bare roadway ; the maxi-
mum roadway stress concentration factor was 2. 5256 and the maximum deformation was 44. 35 mm at the existing
support form. The suggestions are that the bare roadway can be adopted in the relatively complete area of the coal
roof and the reinforced supports must be adopted at the local fragmented zones of coal roof in 8% coal seam.

Key words: limestone roadway;supporting ; numerical simulation;bare roadway ;existing support

L7 2 R B PR S — AR S 150 U7 t/a B KRB JF %87+ 900 m ZKF 57 R EIHF R %
Be, 4830 m AKF 87 R E i AMER B Br . 57 )2 TR S ib BT ife i e AR = B8 A8 A K R i) 3¢
7 KO RIS . 87 M2 BT L1 A KA R RS 2B B85, BTz 87 24518 ¢
P05 APSRR ] 57 BZ 0 3y =, 78 87 M2 AR 3 48 E b T b ply T IOUMR R L S i 1 R R R g, )
|
Y75 B #3:2012-08-26
EEWMA ILARA ARPEAEE I H (Y2008F01) 5 L A48 7 S5 2 A BB R 3T H (JUILEL) 5 I AR B R 2= 2 &) 7 i 3
(2010AZZ7023)
EE® N B (1969—), 5 InPE M iR A B B B T , F 2N SR TR 59 L0 BT & 937 55 ik 5 i 52
E-mail: bjwxxyy@126. com



Iﬂﬁﬂﬁ*ﬁ 22 %31% F5H Vol.31 No.5
%T@ 2012 % 10 A Oct. 2012

S B IE R AR S B RIS T R H g TR A BUR L A5 Sa 0 e SR L X 87 R AR
SCIPHEATBUE AT A A

1 RIFE

AR A AELAE AU AT LA A B S 14 R P 288 28 R 7 g A o T AT LUK R SR A7 E 5 0 A« 2 1 S 9 i
TR R E S S SR 8T IRRRE N 2.3 mL YR A . HE 0 87 BB BEATARAR B A4 B
AN SZAP I 9 L 1 39 B A WAL 5 SR Jm Xk BEA S 4P 07 sREEAT U . A S T sCn &l 1 s . AR 4 B
Gy o o T2 o3 A B0 AR AT 7 RO TR S T2 R R R T A% IR AT BB AE IR T SR 3 B P e 0 ks RS 2 4%
/NS IF EUR AR AL L ANt B B B0, R e i) B 00 2 R 4 R Sy /A S TR B0 L e AR B O RO
60 560>, 7 KN 66 000 A, = LERE TR R A DL 2.,

B2 ©15.24 x 8000 HZED15.24 % 8000
T /77’jﬁﬂ;%éﬁc%§§’€%ﬁ
@20 x 2000
860 s
Srsprs b ‘ —
W A
2 -
s I A AT
'y ®14.6x 1600
o‘ g § 2
b 2 o &
=y s
W
L y ¥
2500 1400 ]
_ 4400 J
‘ 4600 ‘ ‘
- o B 7 :mm

1 AEXHFAXATEE

Fig. 1 Present support conditions
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Fig. 2 Mesh diagram of three-dimensional numerical model
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Fig.3 Stress field distribution of different distance to the coal wall in the bared roadway
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Fig. 4 Roadway section displacement distribution of different distance

to the coal wall in the bared roadway
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Fig.5 Stress field distribution of different distance to the coal wall
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Fig. 6 Displacement of different distance to the coal wall in the vertical direction



n Journal of Shandong University of Science and Technology
& BE 25
XT3 R AL S A AT R

TEBUAT AP 2T S Bl R 3l B R AT 8 308 TR A T 90 8 8 i 1 o A T [ R g 30 O 00 T e 3 R e 4
e BT 1 AL R S A R B HERE 10 m iR T8 A T UORE Dy 35, 42 mum ., 30 2 T AR T A UE 2 0L T I R
TR B9 R UUALRS 44. 35 mm (EUEBUAT SCIP 25 AF T UUALAS /0N« BUAT SC4P 25 4 R A8 3 TR B9 R D05 AH L
CRRART S E T AR TE TN A R U0R AT B R

3 i

1) 3 5 45 AR AN [R) R L A 0 1Y S 37 07 U AN TR) o 3247 07 20 25 AR 40 EL AR 1 1 S5 2% 1 e 1 o
RN R R, 87 MR BN L1 A7 R HARAE FIA S 07 s A T AR RE I8 2l TR . #RA%
7 R AU R N 2. 6137, fe RZABIE 3 88. 92 mm; LAY 34 7 AR 3 B g 46 vh R Ede KOl 2. 5256, ek
AFJE i 44. 35 mm,
3)BIAE 87 A% 1 TUMRAH X 52 ¢ X R HIARAR 19 75 =X, 78 Jay S WA DX s oA W i DX SR Y g S 470 i 77 =X
SE K
[IJEZA B .FTmW. LAMMHMAEREETHESRARFEKMEEM[T] TTIEBRERKRZFR . 8 KA FM,2009(82)
27-30.
WANG Dong,DUAN Kexin,GUO Lili. Numerical simulation of compound roof roadway surrounding rock deformation and
failure characteristics[J]. Journal of Liaoning University of Science and Technology: Natural Science,2009(S2) :27-30.
[2J A4 . 8. FHK 5. RESEW PN Ly 0 KA ] KRE I XF %R ,2012,43(2) :60-63.
GUO Xiuhua, LI Zhu, LI Kejie, et al. Nonlinear numerical simulation of deep roadway early anchor spray support[J]. Journal
of Taiyuan University of Science and Technology,2012,43(2) :60-63.
(3R A, 2R R EAER R R4 L ABAEEBS ] ] s L 47,.2009(1):36-39.
XU Shunli, WANG Jiangang. Numerical simulation of large span roadway coupling support with anchor,beam,network and
cable[ J]. Coal Mine Support,2009(1) ;36-39.
MIZZ 2. B REHT K RBRMEFOAESL 2AI]. + B K. 2012,38(1):60-63.
WU Weixing. Study and application of K, limestone bared roof support in special geological conditions[]J]. China Mining,
2012,38(1):60-63.
(Sl R Al Tab 5 0km . 5. B B 2 B ERAT L PR R[] 284 0,2011(1) .27-30.
YANG Shengli, WANG Jinxue,ZHANG Peng, et al. Study on support optimization of crushing surrounding rock roadway
anchor[ J ]. Metal Mine,2011(1) :27-30.
(6] AT XK B 45 5. RF B & &40 T 8AF L4 28009 B 2 [T, 84T 34 .2000(4) - 20-24.
YUAN Qiuxin, LIU Yong,LI Wei,et al. Study on anchor support parameters in different surrounding rock conditions[ J].
Anchor Support,2000(4) :20-24.
(7] A=k, £ 4. (RACRAT A B &2 48 247 % [T]. 7 L ALK, 2001(8) 1 11-15.
JIA Rendu,JIANG Lihua. Optimization anchor layout and reasonable selection support density[J]. Mining Machinery, 2001
(8):11-15.
[815p skt ¥z, FTLLF RIRF @R AE 69 H R WA L H R WF % 4,2012,3(1) :44-47.
GUO Jianwei, YANG Zhanbiao. Concerted support technology of deep well mining roadway[ J]. Coal Mine Safety,2012,3
(1) :44-47.



