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Abstract

The working face is covered with a thick hard roof. In the mining process, if the roof is not wea-
kened, it will easily lead to a large area of suspended roof, resulting in stress concentration
around the stope and the formation of high-strength load source in front of the working face. Gas
storage is formed at the rear of the working face. Therefore, the thick hard roof should be treated
with advanced weakening, and the distribution and evolution characteristics of stress field and
fracture field around the stope before and after weakening are the basis and key to the disaster
prevention of the working face. Through UDEC numerical simulation, combined with the actual
geological data of the mine and related mechanical parameters of coal and rock, the plane numer-
ical model is established. Through the simulation calculation, the distribution characteristics of
stress field and crack field before and after roof weakening are obtained. Through field verifica-
tion, the simulation results are in good agreement with the field practice. This provides a theoret-
ical basis for the weakening of roof and the optimization and adjustment of high drilling measures.
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1. 518

REBERGIEFE, HEEWMAREEA, JCHEE FJ7E &R TR, 24 AR TR R
o 1 B BUT S VR 1] [2]. PRI, T SRR TRAR AR, BB R A A BRI, A LR R
BE'E, XFEAET] LA R JE B R, R dE, 0 T R e B R kR T e E A T
B, AT DA G R AR BT, 980/ K23 X LT A7f 2 18], B 1 TOOAR SR SR 35 it R 1 FO 07 52 5 i 1A [3] [4]. T]
BRSSPSR T AR RIS 5E B,  TURTRS, B 17 R R 1 AL (5] 45 K48
TR N 753 B B B AR AE A 7 1 L S BT SRR AL AT B SRR A OB . AR SN 13 b
D5 A B e N VR R 2 A Uy Ok AR s 2RI A R EE B LA A . X S K
# A RE S O, ASBEIE OB LR N J1 3 SR . BEE RN R e, BUER O SO iR o LR
I R DA T B . BRIk, 3 P AU RSOV 5 S TOURR TR L 55 4 5 5 2 B I A SR B L R B A AR
WEE. b E S P R AT IR AR AR

X2 SR AR RIS R T By 3 RRR S i A i AT TR T . By s be 255[6] [7] [8] [9]
BT XREEH0, FEENEERE T “O” MBI, RN T OB E S b 2004 4,
XIFEINEE[10] [ AR USSR BB T S i, 90 T R BUR B WL RS Z 55T 4FIE; 2004 4, ¥
g, B XE[121F H RFPA HUEBAUER A /i TAEFERFM T, B BRI, IR TR 8 V& i)
BABENDNEEREX . G BRI A0IZHEH RFPA BB ZE T R A i
FURFAE[13]; XIEENNSSiE H UDECA B T R X E7 R B 1B 0L[14]; #6E 55555 A UDEC $fE
B 7R B TR AR SR [15]. 25 BRIk, VF2 20 TR TR )3 SR B o0 A Ak
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DOI: 10.12677/me.2020.83048 381 i AR


https://doi.org/10.12677/me.2020.83048
http://creativecommons.org/licenses/by/4.0/

Lo bR R RGE AR MR AT O SRR B HRIE . R, B DLRRHT 8 /] SEVA 5T 1010202 ARy T
FEH 5, FIH] UDEC BUEM,, YRR g9t IG, B 28 KR B AR LT etk 7T

2. WX

FH A 7 SR N Z BRI R, HRTTER B2, PR 420 mo = BB i 20 m 12
WERDE TR, Pl P g, TSGR AT st vk, SRR AR AT g MU v . LR R 5T
#4995 m, WiV 14702 & o 2.35~5.8 m¥t. MR R AR P, R A2 B A TR R
il b s K BT 5 R ) VIR I R BOTR . W S AR, IBETRRCT TR
AT + fr il AL BLAT IR i)k R B 2o BIPE AR T MRS Y38 A1 65 10 m, A7 B — AL AT AR AL
PR JEARETGRR ,  ARAs T T AF i 50 m SR MUl EE 50 m A5 B — A s A B fLaRR 2= X T .

3. FFRERBEL
3.1, EREST

SR 5 THURR 5940 BIT I . 7135 Je B4 B335 o AR AE S s AL, AL LIRS 3.2 m, U S
6.3 m 1] B, #5 )2 1010202 AR TH N LRET 5 o B8 E 4 fF 350 m, B % 109 m, BEACRIA N 420 m.
K UDEC FUE B, &K E R B EAR, J 2 A 5. [, EFREE &S
THAR Hp A B s, DA SR W I 2 PR R v N A R AE AL A AR AL R AE o ARIEH S50k, UE A
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Table 1. Mechanical parameters of coal and rock layers

® 1 REERNFSY

HIZAR ¥ (Kg/m®) R E(GPa)  BYYIE(GPa)  HidusR¥ (Mpa) F(°) M5 71 (Mpa)
HAZK 2500 16 8 1.4 29 3
B, fit/Z 1390 11 5.8 1 27 1.2
EETR 2500 18 9 1.6 31 31
FEARTH 2800 20 1 2.8 36 4
RSESN 2 2000 13 6.5 1.3 28 2
Bs Jit /2 1390 11 5.8 1 27 1.2
WE5kEsh = 2000 13 6.5 13 28 2
B = 1390 11 5.8 1 27 1.2
L7EE] i) 2000 13 6.5 1.3 28 2
B = 1390 11 5.8 1 27 1.2
WEskEzh 2 2000 13 6.5 13 28 2

3.2. IWARFHREMSR

HRE T SR A SEPRIRAT 26 1, AR R 26 A0 AL T, N A e, LN 9.2
MPa [ /38t o M (0 BR AR R AN B A AR A B 1, 1 2 s

RS EETRAR S5 AL T 5 AN 773 B BRI AR AR . SR 0 IO 2, 58— RO TR U B, 55—
UOSTIRR GG HAL P . BRXTFFZHR 2 — R 4, MR 50 m TFIRTTZ, THZP N 5~20 m A4,
JF¥2 160 m 45530, KA A ibs 2 BT -
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Figure 1. Physical model
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Figure 2. Numerical model
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4.1, MAHRWEFE

AR S THAR 59 (b B AR 45 T . BRI AR R 15 m, JEE N PIRESZ 20, 51k
K7 XA N B AT, AETTFUIIRFIAG 7 SCHE AR RE AL tH IS 8 rh, BERERTTT 6 m Ab i K N /38 3]
11.65 Mpa, N JEEHRECN 1.4, BRI A 752 M N W 5 0 XA TH AT 16 m.

Bt K3 TAE I HEIE S 30 m, 142 )5 B B EEE 2 m kb3 BN /13N 51 5.72 Mpa, 4 m AL B F] 7.25 Mpa.
IR )N B DX B T AR, DB AR IR 7 SOE B T — iR BN ). FEEE BB 3G R X H B
TUEE A, PEESIERE 6 m AL, 3% 15.17 Mpa, WS RS 1.2, FEMECN IR XSO THET 26 m.

W& K37 TARTHENER] 45 m, 27K JE Jyd KAE 15.92 Mpa. S0 HA B & X 4858 35 m Y5 .

B K HENE R 60 m, 7EPEESHREE 8 m AL H BN JJUEMEIX, KRR/ 18.3 Mpa, I /j8EH R4
2.2, FEWECNUREXIEY 40 m JEHE .

gk LRTR, BEFHT T2 15 m, 30m, 45 m LK 60 m I BN A IE L, T RAAS H DR AT
SRR IR o

TE— 7 B2 RE RS P, B A 42 00 B R, T ATE T ARERE T 68 A S S 7 T P IX s R i A2 K
e HIBVEAR TERR A AR B R = o 8 1 SR R VB m BB A S E IR BT R, S Y Bl SRR oK . I HLsg A
bl A B S 1) [X ek B AR B o 2 R B AR K, AN IX S 3 K e Aok /), A DA M AE T2 R K
WIS 2 )5, T SO )78 A0 B B X 3 T — MO AR e IE

N TTRRISAET S, N3 AR, 2 3R T $5940RT . J5 42 40 m B (87 28 B8 ) 7 A I,
w3, El 4 FrR. HIE 3 WL, ARSEHETAR FALERA, R KM J11E )y 35.83 Mpa, [ BSIHEEE 10~15 m 4L,
N B £ 4 1.83; HHIA] 4 TT A1, SEHETIAR PSS , e R X [ AR VR 7 10 m, 770848 9 15.37 Mpa
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Figure 3. Vertical stress distribution diagram when the roof is
not weakened and mined 40 m
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Figure 4. Vertical stress distribution diagram after mining 40
m after weakening

B 4. HBUEFRIOmBEENISHE

UDEC HU{E AU Jy37 s A 45 SRR, SRR S5 HE T LAJS T A 80K o B AR S B e
FFAEAF 1o NL T AR IR B RS, 2R DX R 7 TOURO B I 9%, RENS A 003RE S AT A T A s THUHY SR P v o b e
L% DU R 2

4.2. BBRIHRWEE

ST REIRS], 2 HIEC T B TR 95405 I ZTT K 20 m, 40 m, 60 m, 80 m i )T ELA #% 73 A
=W, Wlsl 5~8 P, JEEE EAIAS AR MBS AE . P 5~8 FRRTUAE B TARmAAS
Wrifst, RInH BRI AEEL . WEETTFR, TR LSRRG, siakESTE, REWA
Wria 3R, SRR E T A BB RE VR, R RS R U

HIE1 5 A5, JHZ 20 m BRESISRPE T, T BRI RS, (BRI RISH, BERTUFR
Pevg, TS EEARTI A IR R B KRS 2 v B D B R AR 16.5 K.

HiP 6 7 drrIA, BEETTIZEERS AN R, BEAE B EAE MR ML EEABEIATELL,
MR TR 2P Z R NS . BT B I A RISV, BoKIS vk i v B 2
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Figure 5. Cloud image of vertical displacement when excavating 20 m
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Figure 6. Cloud image of vertical displacement when excavating 40 m
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Figure 7. Cloud image of vertical displacement when excavating 60 m
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Figure 8. Cloud image of vertical displacement when excavating 80 m
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I BE AL AT, BB T RS E T3 BB o A BB REAE . FE A SR X
R R, BORTIARBERBEE , s> R BN 1, TU R A ALK 2 XA RoadE, 675 E
B £ BL TR FE A I 0.5%, [8] XU FLINIR FE AN KT 0.2%, TAFIH T 6 7 L B KBERE KA, Hifk T TIF
T2 AR R AR T 120 it e B B I0T9Rs HE o LR, iR T AR T 1 22 4 [RR
6. 4517

i3 UDEC e AP SE 74 ™ 1010202 J3E A THAR 551 i 2 7337 [ 2B 37 s AR 20 M e )«

1) TBCRI SIS, A Rs > R i BBy B rP AR L, o e IS0 [ SRR ¥, ot
IR G R ATLE S [T

2) A ITREE EARIEDL, BA R R RBN TR L, Wb e 2P IS . #E T E &R
2R = A 16,5 m [ 26.5 mo IX N BT HIRALI A AT EAR I T R o

3) JERETR 905, TR S 5, FAUIDR ISR, (HA SRR/, AR 1 1 bt s e Pud
SR R FREE .

4) WEFCAE Rt D WIHG 1SRRI 9540 J5 N 713 5 8 BRI AL, O AR oy U 5 P ok 3
BRI |2 BB AR -

S 3k

[1]  BREL. FEET ERFERH ARSI AFFIM]. dbat: Bl 1 Ert, 2006: 20-21.

[2] kR, TR S R B R TR R SR S [D]: [l A 3C]. Bt WK%, 2004: 6-7.

[8] i, gy, AER, & WEBEBEISRRGH 0] &A% 5 T4, 2010(11): 50.

[4] &, B, kit 55 SURZER TR BT L AR D], E IR, 2014(4): 52-55.

[5] ikfh. PERAHEHARIEES R[], E R, 2009(3): 52-54

[6] #M97, WRIR. BRI “O  F RBIFRFAERF JU[I]. HEok 3k, 1998, 23(5): 466-469.

[71 VP55 KRB R AT 7 0] WL 7 STk & 2, 1997, 14(34 1): 210-212.

[8] V&M, g, SRR ARG ARSI RBRARAEL]. B0, 1997(1): 37-39.

[91 WZEM, EBRIR, XS0, . EE 2 E X SKMEN & EREMI. A0 %S TSR, 2009
28(2): 380-385.

[m]ﬁfzhfﬁ,ﬁﬁﬁ,%.%%ﬁ%mm%%%@%Wtﬁ&%ﬂ&%m&%ﬁ%m.*Eiﬁﬂ#,mm

DOI: 10.12677/me.2020.83048 388 i AR


https://doi.org/10.12677/me.2020.83048

55

(2] XUPEDh, 355 EORIGER TR & 2 05t P B30 6 G B S0 s PUIT it SRR BT 7 9], R ETGER <, 2008, 3(2):
11-12.

[12] i, B2 GRS E R EE S E A SUREF S M AERNBERERI]. &R 155 TSR, 2004,
23(7): 1122-1123.

[13] A8, XUFED. ARYEFR DB EE DR SUEARI0]. Bk 244), 2008, 33(1): 17-22.
[14] XUEEWN, MERZE, U5 K. B RS X LEE EHE R E BUERRIEN]. 7L R 5Tk, 2012, 32(5): 75-80.

[15] MET, MAEsR, 3KkEK W, & T UDEC FIMRYEIF XK h s B s IR R UE AU S 204 [3]. HE Sk, 2007,
16(7): 81-84.

DOI: 10.12677/me.2020.83048 389 i AR


https://doi.org/10.12677/me.2020.83048

	Numerical Simulation Study on Evolution Characteristics of Stress Field and Fracture Field after Hard Roof Pre-Cracking and Weakening
	Abstract
	Keywords
	厚硬顶板预裂弱化后应力场及裂隙场演化特征数值模拟研究
	摘  要
	关键词
	1. 引言
	2. 研究区概况
	3. 开采模型的建立
	3.1. 模型建立
	3.2. 边界条件及模拟方案

	4. 开采应力与裂隙演化特征分析
	4.1. 应力场演化特征
	4.2. 裂隙场演化特征

	5. 现场验证
	6. 结语
	参考文献

