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Abstract

The problem of water inrush from coal seam floor has become a major safety hazard in coal mining.
Mining under pressure has become the main mining method for the development of deep coal re-
sources. Taking Zhuxianzhuang Coal Mine as an example, the water inrush problem of coal seam
floor is studied, and the mining failure depth of coal seam floor is predicted by FLAC3D numerical
simulation method. Through the calculation of empirical formula method and numerical simulation
method, it is concluded that the maximum failure depth of 10 coal seam floor in Zhuxianzhuang Coal
Mine after mining is 26.4 m and 26.2 m respectively. The results show that the predicted values of
the two methods are similar, which verifies the effectiveness of the numerical simulation. The
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research results have important theoretical and practical significance for improving mine safety
production and preventing water inrush disasters.
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1. 5|

TR AR K & 3R B BEh™ HFRA A v o L L™ S kB 2 —, W T AR dr & A A I E A
FE S U [1] [2] . B B0 TF SRR B3 0, AR SEK [3]-[S] M AT BT, DRk, #ERf TR 2
JERAR B T E RN 5K T8 1 A W Al 2 A i R BB, A5 G i T 5 i LS 2 56 2 s AN B3 M )
W, XEETVEBEARE ST, (BRI R e R S R K BRI TR S, O B AL

AR, BUE AT VAR FLRENE 25 8 53 6 IO TSR RIS 084k, AT SR 2 AR B IR AT
LA . FLAC3D (Pid g B H 2 0 ik = 4ER) M — M ek i BB B R A, 2 B T TR
W2 4. JEid FLAC3D [6], AT LABAURR AR TE TR Jek 72 v 82 33 FOAE B 3 1R Ak, DT TR0
BRICIREIR IR EE[7] [8], Al e 5 3K ¥ SK B M He a3 L RL 22 A0 4

AHIFFE AARAL R 45, L] FLAC3D BB 2 IRAR RSN IS 72, 45 a4 i Ak, WHRR
R IR P AT T AN 4347 [9] [10], VAR IR 1) e 42 = R S 4 5% .

2. ZWATET R SKEIFRE
2.1. RENRE

S CREFY. KR BRBg L B BB B U 5 ISR AR SC 2 s SRR A I 2
WORENJE R A . DU TART R S, RBCRENIA R h A4
H =0.7007 + 0.1079L

X LovEER TAEmAHE, m.
HIERIRE . WA UL TAETHRHCES, WA
H = 0.0086H + 0.1666¢ + 0.1079L — 4.3679
X HABERE, m: o NEEBA, ()
20 A LA 1111031 TAEHSHOIRYE, HEL918 m, o Jy15°, L 190 m. 1543 1031 LAk
THFR AR ER N 26.4 m.

22. ERmEER

111031 TARMEAL T EB 113 RIX 10 BE— X R BARMED FHHL A, PEIbE 3 RIX
[l il 98 m 724, AR 111059 TAETH (B i), N4B 1111033 L3R TAEME (B ih ). TAEm R FR N
—760 m, TFRN-918 m, EMK 1210 m, MiFt5E v 190 m, EZWifMH N 8°~26°, JH)ZEE 0.75~3.53 m,
PSR 2.6 m.
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3. FLAC3D ${EHERETN S KEIFRE

FLAC3D 2 P £ 8% B H 25 4 /3 #r (Fast Lagrangian Analysis of Continua) ) f&i#K, & —Fotriikiz
ML, AR HSEE ITASCA BIER FIA G K I = 4ePudihi i B H A F2 e . =4 tudi b g i 5
BT =4 WA RZENE, TZ N TS S e AR ) = 4E ) SR . = 4R R B H AR
AT SR A R ZE s AR SRR 5 D72, BN 7RG B ICEBUE A . fETH R IR 5 X
X753 A TSRS TT, BT T DL E AR A TR AR T, T AR BT A 45 58 I 14 5 %A TR a1
HIE 2V B AR MEA R K R o FLAC SR H B HUT I ZhASFA TR R AR, NH 15 RIS ELL 1 %A%, FIH
Hu AL bR R AT AT e, I AT 2 ks AL NP R SR A, AME AT DLAE S AT RARTE 04T,
M ELIE BERS AL AR e — RS9 TH P2 A TS A8 T o FLAC BB B 0L I 53 A e 7128 1) 5 P % PR B8 it
JIR AR B B A A (R RBR BB YR IR BN 1 22AT O, A Al e s A A 2R A, e il H T B4R AR T .

3.1. HRBHE I A RETER

AR Hh AL FLAIR B Bk, AR AR 10 HERAR B BB 20 KCE A 2 Rl itk Horh R EE b5 s
R NTE . BTN R RS R, =g S 0m s R a2 2R 20, B 7t XK
JFAEETZEMEANFENE AR, WA T X A 2 3B, R Sk BRI AR & A
HE, IXESLhR TREN A KSEH, AT AESEhr TN, A% B2 25 04 B 1 SR
G =T 2 G, MRS . AR ARANED B LER SR, B2 85010 16 )2, BT
A 1 Z B 16 2.

1. DA

JEHR I TR A A A A, B XL Y R Z MR N E s AT RS N HRID R A
B X ) Y sy e KA AR, Z O E LSt B B RO B LS, AT AR

2. KSR ML

FHEZR IR A A OC R ke Ay FEAE S BB VE AR MY, SR A Mohr-Coulomb ZEPE AR AYFI Mohr-
Coulomb Ji ARAEN] o

3. THEAE AL L

(1) ABEFUAEE Y b 7 175 L

FEBLAL DURAL AR X 1031 TAETH N TREHE 5, 10 SEFRERIE 2.4 m, #HiMA4) 157, B TR
Prm—918 m, LAEMEE M 1210 m, HIRHS 190 m,  THtCR A B B85 % 77 NE B .

(2) BiIZH

DL 1031 AR NS, #2280 1), 25 R S R RUSE I R AT s () 73, AL E
W7 R MR 100 m, &7 A TR 90 m, BIAERYIE A K 1400 m. 5 0m) 7 [ 5 1 2% TR B 55
m, BRI J7 4 300 mo Hedt x By E R J7 1A,y BOAMBIR JT 1A, z O E T IR . AR
JsFA: 1400 m x 300 m x 280 m.

Table 1. Model mechanical parameters

=1 EBEAOZESH
A AR (GPa)  PIASBE(GPa) A HE(kg/md) WESI(MPa) B HIRLEEE(MPa) JERE(m)

= 17.23 16.76 2.66 6.36 40.6 3.3 10
a1 0.86 0.69 2.66 0.24 29 2.3 16
a2 17.23 16.76 2.66 6.36 40.6 2.6 10.8
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10 # 0.6 0.18 1.33 0.9 29 16 2.4
s 2 0.86 0.69 2.66 0.24 29 26 7.2
bE 3 17.23 16.76 2.66 6.36 40.6 12.2 22.2
oA 3 0.86 0.69 2.66 0.24 29 2.6 416
KA1 18.32 11.22 2.766 6.2 40 6.26 472
A 4 0.86 0.69 2.66 0.24 29 2.62 16.7
W 2 18.33 11.22 2.766 6.2 40 6.97 10.7
et 6 0.86 0.69 2.66 0.24 29 2.61 8.1
RH 3 18.33 11.22 2.766 6.2 40 6.98 27
s 6 0.86 0.69 2.66 0.24 29 1.74 26.2
KE 4 18.33 11.22 2.766 6.2 40 6.98 10.2
PH T 18.33 11.22 2.766 6.2 40 6.06 8.4
a4 17.23 16.76 2.66 6.36 40.6 13.6 6

(3) HUT BRI 1)

FLAC3D 5.00
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Figure 1. Numerical model diagram of 1031 working face
1.1031 THEEHEERE

3.2. BUERMER I

FEYIGE R 33 S e LU, R TR 0 2 5 8 (R0 A 0, R R T2 AT AN, 55Xt B N )R
PR IR A RS AT I TR . BHIHE T RO BOTE, JHZPH 20 m, BAIFZ 10 K, T
200m. ARJEXSIFFEEE RiEAT 0, EER M FIHZ5E M SRR, BN 13728 S B TEIX
BBRRFAIE o [ IR AR 427 A (R A58 2 TR S [ B A1 82 g 93 PR3 T 23 6 93 ke S e AR A Al A
I, I SRR T A AT X EE, DA S0 A BB AL A R
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1. IR 3m A

VER=R2S M (T Rt A N v B Y P S W B S = N e sk 1 2 27 NN b 9 s S EA M P
XN AT IRTREE T 07 % 46 2 W R R AL RS R B H R A AR TR I A B A e A A, BT
DA B RO FR AT BUE A, . BT ARTHE MR KR, PRI AR PR BT 42 Py 20 m, 3%
S M HEEEEES 23 59 20m. 40m. 60m. 80m. 100m. 120m. 140m. 160m. 180 m. 200 m I ({78 &
e A7 RS AR A A, I B A T S5 S R HE PR 5 R A R ) A2 A a0 ] 2 R
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Figure 2. Vertical displacement diagram of different advancing distance of working face
2. TAEE A E)HE IR 55 2 MU 5 E

B 2 T, IR Z G, RS AEAE R XS4z 45, SO X S 5 A W46 1 S P AR
FHOZ 10 BEZRRAR H I T TE BN ), 1% XIRAE AR R LR AR R ok SR ARSI AR, BT ASE 10
PEZ MR B T B R E AR, R AR R BRI B AR ) EREE . TARmHERE S 80 m
B, T2, RASUR AR E A ) AR R, OB 44.6 mm. BEE TAETIAWIHERE, &5 T
PETHERE 22 180 m S5 5, 2 IRMR M) B EAL R A B s R AH 71.6 mm. £5 E 5 TFP20 B A (AR AL
T, ETRIJECAR 8% v 7 % A1 i e A TR B2 8 () DR K, R B ) v B AR A 52 T LR BT PR RRAE

2. N A1
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IR, MRS B B A . RBN G 2458 AR R T H A Re AR 2 AR PR 0, st & kAR R AR
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m I 8 ) B Y R A A KA, )35 o AT B AR AU T B ] 3 TR
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Figure 3. The distribution law of vertical stress field at different advancing distances of working face

3. TIFAA RIS EEN 137 H AR E

FHPE 3 A%, B 1031 AR E M7 AWK HERE, 10 K2 R UG A7 18 /T4 B iR, S8
P Z AR BL T B R N AT PIRAS . M A AT LAS B B A N F2 8 R HERE R 80 m A fI K Hi N /1R
2.29 MPa, JF4ZHE R HEE S| 200 m 5 (K15 KRN 1) 2.27 MPa.

4, BHXTHIME

TSR X R B AR, 32 AR M #ERE 20 m. 40m. 60m. 80m. 100 m. 120 m.
140 m. 160 m. 180 m. 200 m Hf (1988 1t X ARAU RN, FLIB % X o0 A AR BB AR T H B 25 2R L 14 4.

WEZFER G A S IR, & RN TR R —Mo i N P, (eI FE v, B TR R
AT, B A2 AR S I X A A RFAE, 0] B A 75 AR IR T K B =% . TERIEE S,
BT RAR BTS2 IR AR BE AN, BT DU AR N BB R XA FR AR . sl 4, 4 TAEM#ERES 40 m
06 BRI, HEE 180 m BB N IA B KAE, FRAE AN 26.2 m, XA JE IR # A h i
W, GRS S 180 m I, WEERVRFE R MR AR . UL RN, 4ESRE METFZ MG R, AR
IR R & R 26.2 m.
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