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Simulation of Coal Induce-crack Characteristics on the Conditions of
Pulsatile and Constant Pressure Water Injections

ZHU Hongqing, SHEN Jian, ZHANG Minbo, FENG Shiliang, XU Jiyuan
School of Resource and Safety Engineering, China University of Mining and Technology, Beijing 100083, China

Abstract To solve the problem that fracturing effect is not perfect in the practical applications of coal constant pressure water injection,
based on the application of FLAC3D computer simulation to the rock and soil mechanics, the crack initiation process of the coal on the
conditions of pulsatile and constant pressure water injections is simulated, the induce-crack characteristics of the coal on the conditions of
pulsatile and constant pressure water injections are analyzed. The results of numerical simulation show that after hydraulic fracturing, the
fracturing radius of the strike direction in the model of pulsatile water injection is 3.3m, the fracturing radius of the vertical direction is
2.2m; the fracturing radius of the strike direction in the model of constant pressure water injection is 0.65m, the fracturing radius of the
vertical direction is 0.96m. The coal needed more time to crack initiation on the condition of pulsatile water injection than that of
constant pressure water injection, the ultimate compressive stress for the model of the pulsatile water injection is lower than that for the
model of the constant pressure water injection, a conclusion that the pulsatile water injection is significantly better than the constant
pressure water injection in the pressure relief of the coal-rock is drawn.

Keywords pulsatile water injection; constant pressure water injection; fatigue damage; crack initiation
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Fig. 1 Model for numerical calculation
A ) B M N 7 3, — A P 38R Xl B 39 HE AT
U AL, RIVESE 8 AR Y A BT Sy 0 PR D R AR R i 5 B

Bl 58

DI B A e KA, R85

e P DR S T 3 320 5 AR R 1 3 S SR RIVTE 2R )
Uy s N 3 B 3 R T N RS A R R B AR AR
3 s N 3 9 23 A 15 0 7 AR L R TR G A0 % g 30 5 A% O R
RpfesE o A6 20 Tt i A4 R ) 320 AT IA o R M T g S =
JTHCE B9 B F) 3% — IO T B A BT i e o A 5 Y f A J=
P o

SRR R (1 JER T8 R0 T R A K P RS Bl A RS B, AR
i LT s SR AT T RCER R R R A B
HEZSHILE 1,

F1 BHNYMENESH
Table 1 Physical and mechanical parameters of coal

PRBRE BT

WEERE BT PufisR WE D/

i K/ i G/

° MP. = T/kP. kg m™
\Pa MPa fil@/(°)  C/MPa £ T/kPa (kg -m™)
119 36.8 20 1 35 1400

BT AR T SR FH 3 100 5R 3 R 840 7 =0, IR ol A8 v O
S 1) J7 1) R ] T 1] b 0 7K S R 7 B R W) IS, 2 55 )
R 7 B AR Bk, Hat B
o=27h/1000 (1)
o=0./1.2 (2)
Ko, RIEE ) LR T, MPash 8 R ,m;o, BAKFTT
[n] b B9 N F1, MPa,
i 14% B 2535 R B 586m , T 45 3 155 1] L (19 g
N 15.84MPa, SE 18 S KB S8 13.2MPa, T3 R
IR =EAE (Mohr-Coulomb ) A 4 #5 #4

3 BEEELTEERE

RECDUEL G . A A TR rp s AR LR 3L Al 2%
RS R P IE R & B % vy, z FRN E, Ik
NE T3 AR A3 BT 6T B A 0 A TT RS A5 R B AL R 34 T 1
I3 1A AR L 0 Ik Bl 3 K R E KO S AR B R ) L
A3 B ik 3h i 7K RIE R T K 0 24 R1E

BRI =90m Ab (1) Wi 187 A AF5E X6 4, 7 FL R [l 3k B 2
a5 P Az AR BR A DY S 0 AR AR AR I A (2,2),B(0,2),C
(0,1),D(1,0),E(2,0),6(-2,2),1(-2,0),J(-1,0),K(=2,-
2),L(0,-2),M(0,-1),N(2,-2) ,4nl&l 2 fir s, 280 vh g oK e
St 0 e P B FLRE L bk 3h T K ok B mp x4 AL P RE i n e
T3 0F 3% B Ak Bl 30MPa ;18 JE 1 K i B oo g AL
PRI N 30MPa (946 & R 77 . H FLAC3D Wi iE 5 FISH 72
7 STk Bh i K K AR Ak pR B BB - H e R OT R, BRAL
FERE 3 i R A W 3 iR



44444{§}4444,
3R it XX (Papers)

# 4 5 2013,31(18)

z
G B A
&

‘( :

/ J/--\'D.E_:,L
N

M
L 4

& o ¢
2 BERMGE
Fig. 2 Layout for reference points

3 WEEMN A EMRE
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Fig. 4 Stress change chart at point A on the
conditions of pulsatile water injection
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Fig. 5 Stress change chart at point A on the
conditions of constant pressure water injection
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Fig. 6 Stress change chart at point B on
the conditions of pulsatile water injection
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Fig. 7 Stress change chart at point B on the
conditions of constant pressure water injection
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Fig. 8 Stress change chart at point C on the
conditions of pulsatile water injection
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Fig. 9 Stress change chart at point C on the
conditions of constant pressure water injection
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Fig. 10 Stress change chart at point D on the
conditions of pulsatile water injection
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conditions of constant pressure water injection
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