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Experimental study on hydraulic fracture geometry of shale
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Abstract: For thorough understanding of the propagation and spatial form of hydraulic fracture of shale formations, a
large-scale physical simulation test method for hydraulic fracture of shale is established by means of the large real triaxial
simulation experiment system, servo control system of hydraulic fracturing, acoustic emission (AE) source orientation
technique and CT scanning technology. The mechanism of the formation of the fracture network is exposed according to the
crack extension and special distribution of shale tested by this method. The results indicate that the typical jagged pump
pressure-time curve at extending stage, which may be closely related to the formation of fracture network, is an obvious feature
of the volume fracture of shale. The fracture morphology is strongly influenced by the development degree of bedding planes,
pump pressures and stress conditions. Branching and re-orientation of hydraulic fractures in bedding planes and then
interconnecting with natural fractures are the main factors of the formation of fracture network. The bedding plane which is too
weak or too strong is not conducive to the formation of fracture mesh. The stress condition plays a great role in controlling the
extension of fractures for intermediate formations. Hydraulic fractures are easy to change direction and propagate when the
pump pressure is kept at a lower level. The physical simulation method for hydraulic fracture and the corresponding test results
can provide references for fracture optimization design in exploiting shale gas.
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Fig. 1 Technical route of real triaxial fracturing simulation

experiment system
1.1 RBEEITTREEZHMFERMERSR

Wik 2 fros, KB - TR ALK IGHLE =
2 FRL AR IR B B RREG AL, RS A B 2 1 —
N JPIRAS, H5 RIS AAHEL, HA SO0k

(D BN e, bl X (A
DL Y (EEE WD, Z CEfEmD 3 A7 ) e i
WARGMAL N, fe 50 BB 5 2 ) =1 %2
JIRE.

(2) B RS K o R B ML R I iR ] n] ik
800 mm X 800 mmX 800 mm, . AT A4 AL 1) S 1%
B, EPEAIE IR R

(3D In#gmifr K. WML X, Y, Z3 AT
I RAATIIATIE 3000 kN, BIAT AT T TRE) B
SR N I PIRAS o

(4) Nz N ot b, X, Y,
Z 3 ANJ7 I AR A IRORE A E A,
) 21 0 35 S A% BIAAE AN I b, B g vk T
DA ABE 2R X v SR T T B 28 i 52 00 ) S 1A
ZEM IR, HR R BN AT R i/ o 5 S A1



5 7 3] i 0, . BURK ) IR RGOS KT T 1245

IR A AR
iy S SE
ii’;i/Jﬂgiég -
-y =

B 2 KEE= IR R A0
Fig. 2 Large real triaxial physical model experiment
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Fig. 3 Loading plate of tester and packaging of loading plate
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Fig. 5 Disp acoustic emission equipment and its location
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Fig. 7 Symmetrical slotted pipe and its location in specimen
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Table 1 Test parameters for hydraulic fracture
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Fig. 9 Hydraulic fracture morphology of shale
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Fig. 11 Distribution of AE hits in three-dimensional space
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Fig. 12 Fracture distribution after hydraulic fracture
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Fig. 13 CT scanning before hydraulic fracture
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Fig. 14 CT scanning after hydraulic fracture
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of shale
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