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Experimental study on hydraulic fracture geometry of tight sandstone from
Xujiahe group
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Abstract To investigate the propagation characteristics and spatial distributions of hydraulic fractures of tight
sandstone the large real traixial physical model experiment system has been selected to conduct hydraulic fracture
tests on the outcrop tight sandstone samples drilled from Xujiahe Group Jiannan Area. Based on the tests results

the mechanism of crack extension and initiation is exposed and bedding plane with the fracture morphologies has
been analyzed. Also the effects of types and delivery capacity of fracture fluid and differential parameters of
in-situ stress on the fracture morphology have been discussed. The results indicate that hydraulic fractures of tight
sandstone are easy to extend along one direction and present single-wing style so they are less likely to form
crossover crack network. As to tight sandstone the rock properties play important roles in controlling initiation and
extension mode of fractures. In summary there are four kinds of hydraulic fracture initiation modes and six kinds
of extension mode. And pumping pressure-time curves can be divided into four types the 1th curve type is
correspinding to single-wing planar crack the others are belonged to network crack. The fracture pressure has a
linear relation with delivery capacity and it is irrelevant to differential parameters of in-situ stress. It's worth
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mentioning that leak-off effect should not be considered unless distilled water is employed as fracture fluid.

Key words rock mechanics Xujiahe Group tight sandstone hydraulic fracture fracture geometry triaxial
physical simulation Pumping pressure curve
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Fig.1 Perforation direction and depth Fig.4 Three principal stresses loading model of the hydraulic
fracture in horizontal well
| I |
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\ Table 1 Schemes of hydraulic fracture physical simulation
/ experiment
4 ay/ o/ o/ /
B MPa MPa MPa mL
v S—I18 247 0.05 13.03 13.12 12.46 1
140 mm 30 mm S—13 0.05 13.03 1312 1246 2
2 S—3 0.05 13.03 13.12 12.46 4
Fig.2 Explanatory view of well S—16 20 0.15 1303 1312 1115 1
S—14 15 227 0.15 13.03 13.12 11.15 2
S—11 17 0.15 13.03 13.12 11.15 4
S—7 21 0.25 13.03 13.12 9.84 1
S—8 12 19 0.25 13.03 13.12 9.84 2
S—9 23" 0.25 13.03 13.12 9.84 4
.
3 3
Fig.3 Physical simulation system of real triaxial hydraulic
fracture experiment
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Fig.5 Simple diagram of stress model of well wall rock
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Fig.7 Schematic diagram of the fracture morphologies of tight sandstone
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Fig.8 Hydraulic fracture morphologies of tight sandstone
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Fig.9 Main crack tip penetrating weak structural plan
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Fig.11 Modes of hydraulic fracture initiation of tight
sandstone
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5 8 Table 3 Modes of hydraulic fracture initiation of tight
7 sandstone samples
3
S—3 S—9 S—17 S—I19 S—20
S—7 S—8 S—I11 S—12 S—13 S—14
3 S—15 S—I18 S—22 S—23 S—24
S—16 S—21
4
2
Table 2 Relationships between hydraulic fracture morphology
and directions of principle stresses
18 3 1
Lou S—3 S—I1 S—19 S—21
Loy S—18 S—14 S—16 S—17 S—22 S—8 4
Lo S—20 S—7 S—9 (4) (6) 13
S—24 S—23 S—I13 S—I15 5
S—12 5
5
4.3 (1)
10.38 MPa

18
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Table 4 Model parameters
/MPa v 9% a M P
S—7 S—9 S—20
0.52 0.17 6.70 0.25 0.132  Pp
I 3
5 3 12 3
Table 5 Results of hydraulic fracture of tight sandstone ©)
@
Pr/MPa Pr/MPa /MPa @
S—8 Loy 12.52 10.82 27.22 (6)
S—13 Loy 11.63 8.12 27.27
S—14 Loy 11.31 7.74 27.29
S—15 Loy 8.95 9.31 27.41 ! /\
S—16 Loy 4.64 2.65 27.64 '
S—17 Loy 15.19 7.76 27.08 /E ad —\
S—18 Loy 9.05 6.27 27.40 \ Vb
S—22% Loy 11.43 4.58 27.28
(2) (b) (c)
S—3 Lou 18.50 14.51 27.29
S—I11 Lou 8.22 5.85 27.83 12 I
S—12 Lo 12.09 825 2763 Fig.12 Form conditions of hydraulic fracture of mode IIT
S—19 Loy 20.20 12.75 27.20
S—21 Llou 528 2.71 27.98
S—23* Lou 10.38 6.66 27.72
S—24* Lou 11.55 6.20 27.66
S—7 Loy 11.87 4.40 4 ()
S—9 Low 17.09 12.56
S—20 Loy 22.02 13.06 4.4
6
13.12 MPa 6 18 4
13 (D) 1 AB
@ (©
2) 2 AB
2
18.60 MPa S 13 S04
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Table 6 Relationship of fracture morphologies and the pumping pressure curves
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Fig.15 Fracture morphologies of hydraulic fracture by using
different fracture fluids
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