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Mechanism of In-Situ Stress Field Disturbance Induced by Pulsating
Hydraulic Fracturing in Shale Gas Horizontal Wells

Bian Xiaogiang Zhang Jilong
(School of Petroleum Engineering , Southwest Petroleum University )

Abstract: To further improve the performance of pulsating hydraulic fracturing technology, a mathematical
model suitable for the simulation of stress interference of pulsating hydraulic fracturing was constructed, and the
stress simulation results of the model were compared with the simulation results of COMSOL software. The math-
ematical model was transformed into a programming language to conduct secondary development on COMSOL, and
the stress interference characteristics of pulsating hydraulic fracturing on the in-situ stress field were simulated and
analyzed under varying principal stress magnitudes and Poisson’s ratios. The study results show that for every
approximate 1. 00 MPa increase in the maximum and minimum horizontal principal stresses within the in-situ stress
field, the stress interference range decreases correspondingly, and the maximum shear stress generated by pulsat-
ing hydraulic fracturing on the in-situ stress field decreases by approximately 0.29 MPa and 0. 49 MPa respec-
tively. For every approximate 0. 01 increase in the Poisson’s ratio of shale, the maximum shear stress generated by
pulsating hydraulic fracturing on the in-situ stress field increases by about 0. 58 MPa, and the stress interference
range also gradually expands. The conclusions provide theoretical support for the efficient operation of pulsating
hydraulic fracturing in shale gas horizontal wells.
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