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Mechanism of water inrush due to damage of floor and fault activation
induced by mining coal seam with fault defects under fluid-solid coupling mode
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of Mining and Safety Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: Based on the field test data, the damage and fracturing of the mine floor and the pattern of fault activation during the
backstopping of the working face are evaluated by the combined method of similar material tests and numerical simulations.
Some conclusions are drawn that the spatial differences of the permeability of the rock stratum floor can be simulated by water
pipes with different inner diameters; the water pressure can be modulated by adjusting the height of the water column in the
water pipe to meet the design requirements; a higher burial depth of the coal stratum, confined water pressure and throw of the
fault promote more chances for water-inrush, while a larger width of the water-resistant coal pillar at the fault helps avoid
water-inrush events; and the physical tests and numerical calculations are used to simulate the complete process of the
formation of cracks at the floor due to mining, fault activation and formation of water-inrush channel during backstopping, and
the mechanism of formation of the water-inrush channel at the floor fault structure is revealed. The conclusions provide
significant references for the design of water resistant coal pillar during backstopping of the coal stratum above the confined
water with fault defects.
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Fig. 1 Geographic locations and geological profile
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Table 1 Losses of pipelines pressure
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Fig. 5 Curve of flow and pressure from hydraulic fracturing test
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Fig. 4 Section of drilling design for hydraulic fracturing tests
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Fig. 6 Curves of injection pressure and time from hydraulic
fracturing tests
1P 6 7T RN, 156 B A R BAT WS PR P 5
F SARPRT i BIWIRA R S T Poy IR AR, {511
NS J5 s 730G T B 22 2 i I S LIS ) P, JRARE
— BURE] o MR, S B A S AR IR B R T
HGR IR T Py W I 5C P IS 70 B UK B E Ren 7311 N 8.0,
6.5, 4.5, 1.5MPa.

2 EEERN ISR
2.1 RIEARE R AR

K AR AR BB R GG & 1 RS K X 58 X
F=1900 mmX220 mmX 1800 mm. %% Szhrith )5 &
Kl MRVE WA 700, Y52 70 m, WrEHTE
FE2 m, HWEEEN4 m, BENSZEKPM. B
WA EEEN: W2 LR 7 100 m CEEEES
JBFE), FJ750m, WiE TAEZE BT 30 m CRAEHE
JRIEFED, T 75 120 mo SR UATABLR$: C =1, /1 =
1:100; HEEMAUFEE: C =y, /r,=1: 1.5 FEW
I 50 AL B (R Ay b B 5 b RK R 7))
C,=C/C,=1:150; WEIFML: C, =1,/t,=1" 10,
2.2 MEHKSFRET

N T FEAE A TH [ SR G w2 B K A T
JEEAR K BT 22 ST S A7 F S AL A, e A A
T 12 AN LIRS, AT S~ S, AL T EE B R
JEEAR 5 m RS 2, W A5 Ss~Ssfir T BE B M Z THML 2 m
(2, IS KT B S 10 m, A5 So K2 Sio
5 Sy K S 43 BT [F— 7K, R R E Tk 5
924 m 45 m, HIWAT S & Sy AT W= A A
T, WAL S0 2 S A T Wi 2 N 8T 1 s i b2

TRER RSB RE, TEWE B R A
4 AR I AT, FHA A Dy AT A Dy FH R B
JHE AN [R) 3 B s FE AR W 2 B3 T i B AT D,
FTI £ Dy T2 FH R a2 R B S i R =, BR
2 I BE B9 5 1R — /KA 1 B ) AR RS M — B, SR A
SVESGIAT AR WD . AR BB LA 7 TR
MBI
I N T R

180

190

= R
& e

E7 BEHNSHEE

Fig. 7 Layout of measuring points for displacement and stress
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Fig. 12 Process of water inrush of coal floor
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Table 2 Physical and mechanical parameters of main rock strata
Fa HRE  BUIRE FE WEEEEM  DURIBRE BERY LI n I
AR /GPa /GPa /MPa C°) /MPa /(em's™) /(kgm>)
K& 41.00 27.00 4.0 30 1.75 0.13x10™ 0.52 2760
ibaE 17.70 10.60 5.0 32 1.72 3.59%10* 0.25 2600
#E 1.31 0.71 1.0 28 0.55 4.07x107 0.35 1400
il 23.50 19.20 7.5 35 2.20 1.23%X10° 0.30 2620
Wr 2y 0.27 0.21 1.5 26 0.10 4.07X1072 0.44 2000
o,=yH (5)  WHEEE, DAERTERBNR IS RIS IE EE R R )

A,y AERERE, HNEZIE SR MIRE.

%% Brown S5O0ttt FLAN [F) b X b 7 g 0 45
R A pl g S o (] 578 2H Sl B Bt 4 45 i
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ko =673/H +1.3 (6)
ko, =41/H+04 @)
oy =ko, (8)
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Table 3 Parameters of interface cells

D1 Wi B2 1A W EE P BE A PR
/GPa /GPa 1°) /MPa
38.5 38.5 32.0 2.2

Wt J2 VA R S AR 2 LB

YR 7 H bR, 454 1031 TAETH SR %R,
KRHIER T, $Le 17 MR TR, kR 5 P,
Forp A 2 vp ) 2 SRR 5T 2K AR E
3.5 HEMBEZR

N TR R RZ A FXTWE b RS A B
IK W RS B BIAE RS B AR, FE KT = B K
FE AL 12 A3 8] 7 A0 A R 11 A2 [ 5 70 A
HALRE SN S0 95 5354 Dy, Day ==+, Dipy Sy
Sys s Sue TEWIE B RS HIAT L 6 AN A,
MR 5N oy Lo oo Lie X Loy Loy o,
Log» W72 5107 P00 5 FH T M 0 %o R A5 5 PR [l 7
. BIUINIAE . VRN RIS, BRI A B
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Table 5 Calculation schemes

*® 4 TRIREA AR IR
Table 4 Initial in-situ stress states at different depths

R i i Y Oy Olmax  Timin
/m ™ JkN'm®)  /MPa  /MPa  /MPa
200  4.67 0.6l 22 440 20.53  2.66
300 354 0.54 22 6.60 2339  3.54
400 298 0.50 22 8.80 2625 4.42
500  2.65 0.48 22 11.00 29.11 530
600 242 047 22 1320 3197 6.18
644 235 0.46 22 1417 3322  6.57
3.4 HERR

BIAWTFUBRIEREL, W2 S s AR 5 2 A
A KD HAEFERIEWTE EAR RN RS K
CEVEARE, W72 ST 913 e T ¥ AR B i 5 N BT
Je Wt A7 K 5 T A7 AR S BT RS R
MRS AR KK W2V 22 S BT 8 BE R T A
TEWTZ L AR PRI th F AR W2t A
W2 F I S B K W R B BRI R . A3 ek

T T E R 7 K R 98
g H/m T/m P/MPa L/m
1 356 12 2.0 47
2 456 12 2.0 47
3 556 12 2.0 47
4 656 12 2.0 47
5 756 12 2.0 47
6 800 12 2.0 47
7 456 36 2.0 47
8 456 52 2.0 47
9 456 68 2.0 47
10 456 108 2.0 47
11 456 12 1.0 47
12 456 12 3.0 47
13 456 12 3.5 47
14 456 12 2.0 26
15 456 12 2.0 35
16 456 12 2.0 43
17 456 12 2.0 52
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