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NONLINEAR RHEOLOGICAL
MATHEMATICAL-MECHANICAL MODEL OF
SURROUNDING ROCK DEFORMATION OF
ROADWAYS OR TUNNELS AND ITS
PRELIMINARY APPLICATION

WAN Zhi-jun, ZHOU Chu-liang, MA Wen-ding, LIU Chang-
you

(College of Energy and Safety Engineering, China University of
Mining and Technology, Xuzhou 221008, China)

Abstract

A set of 3D rheological testing apparatus for surrounding rock of
roadways or tunnels was developed by the authors, and rheological
experiments and monitoring on it have been going on for over 10
years. Based on attenuation characteristics of long-term strength and
strain energy conservation law of rock, a nonlinear rheological
mathematical-mechanical model of rock is established, which differs
form composite models of elastic, plastic or viscous elements. Based
on this model, a nonlinear rheological mathematical-mechanical model
of surrounding rock deformation of roadways or tunnels is
established. Uniaxial compression strength can be converted to
triaxial compression strength by linear Mohr strength theory, so
uniaxial compression strength can be used to calculate 3D strain of
surrounding rock of roadways or tunnels. The rheological values of
surrounding rock deformation of roadways or tunnels calculated with
the model are in good coincidence with the values obtained by
experiments. The model is successfully applied to forecasting the
width of loosened zone of a roadway.
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