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Project Outcomes:

This project carried out laboratory testing and modeling to study the relationship between the frictional
properties of faults/fractures and changes in permeability resulting from slip. Direct-shearing laboratory
experiments were performed on rock samples to measure the frictional strength and stability (i.e., aseismic
or seismic slip), while also measuring permeability changes. Process-based models, including distinct
element models (DEM), were applied to simulate the observed friction-stability-permeability responses.
Experimental and analytical results showed that observed friction-stability-permeability relationships may be
explained via an integration of three interconnected physical mechanisms: (1) different mineral composition
of fractures has adistinct effect on frictional strength and frictional stability; (2) competition between wear
products and fracture dilation depends on material strength and brittleness; and (3) swelling of clay -rich
asperities and clay-rich wear products directly seals the fracture aperture, therefore reducing the
permeability.
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