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Effect of the Rock Characteristics Condition on the Behavior of Tunnel
by Numerical Analysis
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ABSTRACT

The selection of the support system is an important design parameter in design and construction of the
tunnel using the new Australian tunnel method. It is a common practice to select the support based on the
rock mass grade, in which the rock mass is classified into five rock groups. The method is applicable if the
characteristics of the rock mass are uniform in the direction of tunnel excavation. However, such case is
seldom encountered in practice and not applicable when the properties vary along the longitudinal direction.
This study performs comprehensive three dimensional finite difference analyses to investigate the ground
deformation pattern for cases in which the rock mass properties change in the direction of the tunnel axis.
The numerically calculated displacements at the tunnel crown show that the displacement is highly dependent
on the stiffness contrast of the rock masses. The results strongly indicate the need to select the support type
0.5~1.0D before the rock mass boundary. The paper proposes a new guideline for selecting the support type

based the results of the analyses.
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