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Figure 1.Schematic of compaction at asperity contacts induced by subcritical crack growth.
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Figure 2.Calculation flow.
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Figure 3.Comparison of db/dr between expetiments™? and predictions.

Table 1. Parameters used in predictions for Novaculaite T at 20 °C.

Parameters Values
Preexponential factor, 44,0 [ms] L12x10°T
Preexponential factor, 4, [ms'] 251 10°T
Initial aperture, 4, [m] 125%10°
Residual aperture, 4, [m] 250% 10°
Bioo IN'm* 269%10°

b IN'm* 178 x10°
Activation energy, £, [Tmol] 700 % 10*
Enthalpy for H5O, AH 10 [Tmol] 6.60% 10"
Enthalpy for OH, AH o [Tmol] 827x10*

Molar volume, V,, [mol m3] 227x10°

Qo H 099921 at pH=7
o9 H 000079 at pH=7
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Figured. Long-term prediction of aperture evolution (SC: Subcritical crack
growth, PS: Pressure solution).
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EVOLUTION OF FRACTURE APERTURE MEDIATED BY SUBCRITICAL
CRACK GROWTH AND PRESSURE SOLUTION

Hideaki YASUHARA, Naoki KINOSHITA, Shinichiro NAKASHIMA and Kiyoshi
KISHIDA

Unusually rapid closure of stressed fractures is examined using models for subcritical crack growth and
pressure solution. The subcritical crack model examines tensile stress concentrations induced at asperity
contacts, and mediates fracture growth at tips of the asperities. Conversely, pressure solution is described
by the rate-limiting process of dissolution, resulting from the elevated stresses realized at the propping
asperity contact. Both models are capable of following the observed compaction of a natural fracture.
However predictions from the subcritical crack model better replicate the experimental observations,
especially in the short-term and at low temperatures when mechanical effects are anticipated to dominate.
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