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Estimation of rock mass strength through convergence measurement in tunnelling

C. TANIMOTO, Kyoto University
H. YOSHIOKA, T. FUJIWARA and K. HATA, Ohbayashi Corporation

Abstract

The most popular and practical measurement for ground deformation caused by tunnelling is
the convergence measurement. It is a simple measurement which can be easily carried out
during construction, and provides serial information on the displacement of the tunnel wall
and change in the radial stress corresponding to the displacements. When the ground behaves
as an elastic body with no time dependency, the curve of convergence reaches a constant level
within the range of a double distance of the tunnel diameter in the driving direction.
On the other hand, when the ground is subject to the non-elastic behaviour such as the
strain-softening and/or plastic flow, deformation does not reach a constant level within a
double length of the tunnel diameter, and converges in the distance of 3 to 10 times longer
than the tunnel diameter. As the ground arch formation based on the stress redistribution
is mobilized along the elastic/nonelastic boundary around the tunnel opening, it has been
verified through several case histories that the convergence curve suggests the development
of the nonelastic zone.

Once convergence measurement provides us the location of the elastic/nonelastic boundary
in the surrounding rock, we can estimate the strength of rock mass by using the equation of
Kastner.
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Fig.1 Convergence curve
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