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A Mathematical Model of the Rock Pressure around
Tunnel from the Rheological Point of View.
Yuichi NISHIMATSU and Seisuke OKUBO.

The convergence of tunnel cross-section near the drifting face is
dependent on both of the distance from the face and the time elapsed
after excavation.

In order to evaluate the effect of stiffness of support as well as
the time elapsed before support construction on the convergence of
tunnel cross-section and the rock pressure on support, a two-dimen-
sional theoretical model is proposed.

In this theoretical model, the effect of face wall on the convergence
is evaluated as the convergence induced before support construction.
Zenner model is assumed to express the rheological properties of the
fractured zone around tunnel.

The result of numerical calculation of this theoretical model
gives a time-dependent convergence curve similar to those observed in
the field.

It is indicated that the effect of the time elapsed before support
construction is more remarkable than the effect of support stiffness,
on .the convergence, and the radius of fractured zone increases gradually
towarda final equilibrium state.

Furthermore, the authors show an example of Fenner-Pacher diagram

obtained by means of this theoretical model, and discuss on the effect
of rheological properties of fractured zone on this diagram.



