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Analytical Estimation of Squeezing Pressure on Tunnel in Soft Ground
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Yujing JIANG, Hideyuki MOTOO and Yoshihiko TANABASHI

This paper is to present a theoretical approach, based on the previously proposed theoretical solutions (Jiang
et al, 1991, 1994 and 1996), for predicting deformation, development and progress of plastic zones around
tunnels in soft rocks and for determining the squeezing pressure which has to be taken by rock bolts or lining
of tunnels. Influence effects of the mechanical properties of soft rocks on the squeezing pressure are examined
and discussed. It is clarified that the ground characteristic curve shows a lowest point that refers to the
minimum support pressure and the controlled tunnel wall strain when the competency factor (i.e. ratio of
compressive strength to the initial in-situ pressure), Srp, is smaller than the critical value, [Srp], which can be
illustrated based on the proposed theoretical equations.
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Fig.1 Stress-strain relation and
dilatancy behavior of

material.
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Fig.2 The problem of a circular tunnel under

non-hydrostatic condition.
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Fig.4 A definition of the initial stress by

the stress state on the tunnel wall.
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Fig.5 Development of plastic zones around

tunnel without supporting.

(Sw=0.5, K=0.667)
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Table-1 Rock mass properties for
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