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In this study, we consider a mathematical model that incorporates the unique
properties of the earthquake progression process, such as scale invariance and energy dissipation
due to friction. As a result, a qualitative theory for an initial value boundary value problem with
a given friction force and a generalized non-penetration condition (named SCD condition) on a fixed

crack surface in a linear dynamic elastic body is obtained. As an application to seismology, an
indication formula for the slip velocity was derived for a problem in which several friction
conditions are imposed on a self-similarly expanding crack. Furthermore, the method for the inverse
crack problems in elastic bodies was developed, and a mathematical theory for the crack problem was
constructed for a new elastic model describing porous media such as concrete and rock.
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