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Closure Process of Transverse Cracks after Shut-in in
Hydraulic Fracturing Tectonic Stress Measurements

Takatoshi ITO and Kazuo HAYASHI

Closure process of a transverse crack crossing a wellbore is analyzed to discuss physical
meanings of the pressure decay curve after shut-in during hydraulic fracturing tectonic stress
measurements, where the crack is assumed to be perpendicular to the wellbore axis and one of the
principal axes of the tectonic stress is assumed to be parallel to the wellbore axis. The analysis is
based on the linear theory of elasticity and linear fracture mechanics. It is shown that the whole
crack closes instantaneously when the downhole water pressure is equal to the compressive tectonic
stress acting perpendicularly to the crack plane. The instantaneous crack closure appears as a point
of maximum curvature on the pressure decay curve after shut-in. Therefore, the compressive tectonic
stress normal to the crack plane is determined as the pressure at the point of maximum curvature.
Although the point of maximum curvature appears less clearly on pressure decay curve when the
fiuid loss coefficient is large, the instantaneous crack closure can always be detected clearly by
utilizing the relation of the inverse of the decrease rate of the downhole water pressure vs the
downhole pressure.
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