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Abstract
Multistage fractured horizontal wells (MFHW) in unconventional reservoirs usually experience long
transient flow period and sharp production decline. Poroelastic effects have significant impact on the insitu stress state. Field observations have confirmed the induced stress evolution as pore pressure changes
due to production. However, measured data could only reveal the stress evolution phenomenon but are
limited to systematically characterize the induced stress change with respect to time and space. A
boundary element method (BEM) is proposed to simultaneously model transient pore pressure and the
induced stress evolution change of MFHW in a bounded reservoir with no flow boundaries. The induced
stress components on fractures show transient characteristics which are consistent with the linear,
transitional, pseudo-radial, and boundary dominated flow regimes commonly identified in well testing.
The evolution of stress path, which describes the induced minimum horizontal stress per unit pore
pressure change monitored at the well, is non-linear and shows quantifiable characteristic trends during
different transient flow regimes. Our modeling results reveal that the characteristic correlation between
induced stress and transient pore pressure change shows promising field applications to estimate stress
evolution of MFHW from measured reservoir pressure data.
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