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Experimental study of fracture geometry during hydraulic fracturing in coal
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Abstract: In this study, hydraulic fracturing experiments were carried out on the large raw coal to investigate the influence of bedding
planes on fracture propagation by using a true triaxial hydraulic fracturing experiment system. The extension rule of hydraulic
fractures in coal was analysed to reveal the formation mechanism of net-cracking based on the spatial distribution. The results show
that the hydraulic fracture tends to bifurcate and swerve at the weak bedding. Then the developed bedding and fracture system
provide the premise conditions to establish a fracture network. From the pump pressure curve, its frequent fluctuation indicates a
remarkable feature of the net-cracking in coal rock. There are four basic modes on the initiation and extension of hydraulic fractures,
and the fracture network is the combination of the four modes. In-situ stress difference coefficient and injection displacement both
have great influences on the hydraulic fracture geometry. The small in-situ stress difference coefficient is more likely to form the
fracture network. However, a relatively simple fracture geometry is easily formed when the fracturing fluid displacement becomes
high, which conversely results in a poor fracturing effect. The experimental methods and corresponding results can provide reference
and basis for the design and optimisation of hydraulic fracturing parameters.
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Fig.1 Schematic of true triaxial hydraulic fracturing experiment system(1¢l
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Fig.2 True triaxial physical model testing machine
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Fig.3 Servo control system of fracturing pump
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Fig.4 Disp acoustic emission detection system
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Fig.8 Fracturing well, bedding and boundary conditions
of three dimensional in-situ stress
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Table 1 Parameters of coal rock hydraulic fracturing tests
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JZ-HF-1 4.68 5.14 3.34 0.54 30
JZ-HF-3 4.68 5.14 3.34 0.54 60
JZ-HF-2 4.68 5.14 3.34 0.54 90
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2.4 AR KO

KITERG, FE IZ-HF-4 Y38 KK F 3280
TP RE, TR —344E; W JZ-HF-2 #5 2 ETF
24, TR AT B ESE s T AR R T
WL, TRV, SRR, MR ERRE.
iU TR /I SR 2 340 2 T o DX PR S 4% 1) S
KZ. W 9@)fr, M /255 /08 0.7 1,
VIWAE S 3 SN AN Ve S5 ST | A5 = ]
R R — 4 . RASEHER 90 mU/min B, R
e [ S F7 58K, K S G4 )2 B R A A (I,
K 9(b)). Wi 9(c)FR, fEAKIIEIMERT, K
REEIRIKV- BN, ) 77 Tl BRI a4, T e B
JER R, R RE R SRS E AL
IR E ke B, RRESRAEN N, R
WG, PR IR RS, AT RRIERS
(R Z S IR 45

SRR IEET — BB MK R34S
AL T 100 L4 I 2 18] J A TS I R FUAR EA T
FE 161, RN HRRE JZ-HF-3 [ 2RI 45 kAT 1
Y15 BT CAUERH /K ) IS 24 8 9 e A S L TR L
il o
2.4.1 FEHZ b

B 10 Sy LUE e HE R 2 5 3R R 28 - T i
2. HERA: ERERYI, FREITPUE LR
TR B, PR IREE T IR AR K
4, MEERMOE RN, REMERKEK. EE
I A E R AR E, UK DRGSR
FErh A T 2 kAR S, I R R %
IR o FR R A E I S 2 B 72 7K ) 2t 72
HE R 4R (1) B R IE 2 — o MR IER R E S



510

LT SRR SRS IR A IR W 7T 3681

—HPEME, BIRBEAREIRE, WK g s
N R 2AE et oy A0

(b) WYJZBERTAT R4

(c) IERRSL I3
B9 MRk RN S

Fig.9 Fracture morphology of coal rock hydraulic
fracturing test
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Fig.10 Pressure histories of hydraulic fracturing injection
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Fig.11 Fracture morphology after fracturing
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Table 2 Three-dimensional coordinates of
acoustic emission sensors

FE I3 S X/mm Y/mm Z/mm
1 0 110 90
2 0 190 210
3 300 190 90
4 300 110 210
5 110 0 210
6 190 0 90
7 190 300 210
8 110 300 90
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Fig.14 Acoustic emission event location and hydraulic
fracture extension form
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