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Abstract: In this paper, mechanical characteristics of sandstone under hydraulic fracturing were
investigated by uniaxial compression tests (using RLW-2000M Coal and Rock Computer Controlled
Rheological Testing Machine). Transformation laws of strain-pore water pressure curves are the research
highlights. The mechanical characters of sandstone under hydraulic fracturing were discussed based on pore
water pressure, rock strain and water volume. In addition, we assessed the hydraulic fracture morphology
and failure type of sandstone. The results show that the typical deformation evolution involoves four stages

in hydraulic fracturing process, and well the characteristics of the pore fissure water injection stage, the
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elastic deformation stage, the volume expansion stage, and the gloable rupture stage are revealed. The
power of negative exponential can fit the e, and the P-V, curves. Tensile deformation and shear
deformation interact with each other during the crack initiation and propagation process.

Keywords: rock mechanics; sandstone; hydraulic fracturing; pore water pressure; deformation
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Fig.2 Comparison of stress-strain curves of sandstone
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Table 1 Experimental program and parameters
LK o1/MPa P/MPa SR 4/ % E/GPa P
Tl ik B 50.98 0.00 60.0 7.08 0.14
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Table 2 The mechanics parameters under hydraulic fracturing

s JK = A i 2k R (BB 45 %HE 5 43 L/ %
S Ay I i

ACOA) B(AB) C(BO) A/C B/C c/C
e /107° 0.004 0.039 0.111 3.95 35.32 100
€, /107° 0.006 —0.177 —0.822 0.73 21.57 100
FAh 4 e,/107° 0.016 —0.315 —1.533 1.07 20.57 100
Ky % P/MPa 1.102 8.283 12.203 9.03 67.88 100
V,/cm® 39.1 52.764 70.5 55.54 74.85 100
1 0.36 4.51 7.38 4.93 61.08 100
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Fig.3 Comparison of the pore water pressure and strain curves of hydraulic fracturing
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Fig.4 Fitting curves comparison
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Fig.6 Hydraulic fracture morphology of sandstone
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