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Fig. 9 Test result of four pre-cracks specimen
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Fig. 10 Acoustic emission energy ratio curve at each stage Fig. 11 Acoustic emission rate curve of each stage
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Experimental investigation on the effect of
prefabricated cracks on hydrofracture of coal measure shale

TANG Ju-peng, LU Jiang-wei, XU Peng, DING Jia-hui

(School of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: In order to study the effect of prefabricated cracks on hydofracture of coal measures shale,
taking coal measures shale of Fuxin Sun jiawan coal mine as object of study, tri-axial hydraofracture
simulation experiment was carried out in laboratory. Taking water as fracturing fluid, in-situ earth
stress of coal measures shale was simulated by applying axial pressure and confining pressure to
specimen. The characteristics of energy release during experiment process were monitored and
measured by acoustic emission instrument. The influence of prefabricated cracks arrangement and the
horizontal stress difference on water injection pressure and acoustic emission energy signal were
analyzed. Experimental results show that under the condition of double prefabricated cracks with 180°
phase angle, specimen's crack propagation degree is the highest, and hydraofracture effect is the best.
In simulation experiment, stable stage after the peak value of acoustic emission energy curve
corresponds to the secondary expansion phase of hydraofracture. The increase of horizontal stress
difference decreases the maximum water injection pressure and accelerates propagation of prefabricated
cracks, which is beneficial to crack initiation and secondary expansion of hydraofracture. When
horizontal stress difference is 0. 2MPa, the crack propagation is the fastest, and crack propagation
degree and hydraofracture effect are the best.

Keywords: coal measures shale; shale gas exploitation; hydrofracture; prefabricated cracks; acoustic

emission; horizontal stress difference



