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(39) The Failure Criterion for Rock Surrounding Tunnel and the

Support Design

Approach to the usefull design method for tunnel -

by Nobuyuki Okabayashi
Michihiro Inou

Kiyoshi Ohno

Kajima Institute of Construction Technology

ABSTRACT

We have made a study of the method to determine upon a failure criterion for the
rock mass surrounding tunnel and analysis of rock - support interaction.

A failure criterion for the rock depends upon the relationship between the
strength of the rock and the stress condition in it. On the basis of failure
theories proposed by Griffith, Mhor and Coulomb, we have used the following empirical
failure criterion.

"The failure criterion"

-+ A’moc 63 + sa? ()

0, = 03
where,

g, is

as is

Oc is

m and s

the
the

the
are

major principal stress at failure
minor principal stress at failure

uniaxial compressive strength of the intact rock
material constants which depend upon the properties of the rock

While, the failure criterion for a jointed rock mass may be determined by the
same relationship to equation (1) to decrease the values of m and s according to
the classification of rock masses. 1In order to check the applicability of the
failure criterion, we have used about 1,000 data of uniaxial and triaxial tests.

Tunnel support has been designed on the theory that dead weight load acts
on it. But actual support pressure is not only influenced by in situ stresses and
the strength of rock,but also the stiffness of support and the timing. of setting.

We have expressed the failure criterion for the elastic and plastic rock
masses surrounding tunnel on the equation (1), and have explained about rock -
support interaction analysis.
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