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Abstract To reveal the effect of non-uniform pressure on hydraulic fractures propagation the
porous elasticity mechanics fracture mechanics seepage mechanics and thermal elasticity
mechanics were used to build a hydrofracture crack tip stress intensity factor calculation model
considering the pore pressure. Then through laboratory experiments and numerical simulation
the guiding mechanism of pore pressure on hydrofracture was verified. The research results
showed that pore pressure can increase the crack tip stress intensity factor of hydrofracture which
causes the fractures extend to the high pore pressure region at the same time stress intensity
factor of hydrofracture will be enlarged with the increase of pore pressure. A larger pore pressure
will lead to larger deflection amplitude of fractures.

Key words non-uniform pore pressure field hydrofracture stress intensity factor fracture
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Fig. 4 Schematic diagram of experimental equipment
1.
1
Table 1 Basic mechanic parameters of specimens before hydraulic fracturing
/MPa /MPa /%
1 63.537 4. 245 801 9.13 0.25
2 59. 900 4.713 964 8.24 0.27
3 65.478 4. 660 423 11.22 0.25
62.972 4. 540 063 9.53 0.25
5
5
4 MPa 0123 4MPa.
2
5 min 1
2
6
5
Fig. 5 Actual picture of sample
| | . '
]
6
Fig. 6 Diagram of hydraulic crack extension
a — OMPa b — 1MPa ¢ — 2MPa d — 3MPa e — 4 MPa.
2 2 MPa 2
. 2 3 MPa
2 1 MPa 2 2
2 4 MPa 2
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Table 2 Mechanical parameters of model

/m 5 B=0.02
E/MPa 30 000

/MPa 63 0.6
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Fig. 7 Results of numerical simulation
a — OMPa b — 1MPa ¢ — 2MPa d — 3MPa e — 4 MPa.
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Fig. 8 Schematic diagram of inducing crack extension
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