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Abstract: We are interested in dynamic problems related to rate-and-state friction for a
linear viscoelastic material in contact with a foundation. The so-called rate-and-state friction
law
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is standard in geophysical applications dealing with earthquakes. Here, µ is the friction co-
efficient, |u̇τ | is the slip rate, α is the state variable, and a, b, µ0, v0, L are system parameters.
The equations in (1) is a regularized form of the Dieterich law, where the second equation is
referred to as an aging law. There is limited analytical work done on this law, where mostly
Tresca friction is considered. However, coupling (1) and a dynamic problem with Coulomb
friction causes analytical difficulties. We present an approximated form of the equations in
(1) and prove that there exists a unique mild solution to a dynamical friction problem with
normal compliance coupled with the approximation of the ODE in (1) in appropriate Banach
spaces.


