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STRESSES AND DEFORMATIONS PRODUCED AROUND TUNNEL EXCAVATED
IN SOFT ROCK

by
Yoshiji NIWA¥
\ Shoichi KOBAYASHI#¥
and Masayasu OT3U¥

The present paper describes stresses and deformations pro-
duced around tunnel excavated in soft rock. In the analysis, the
finite element method with successive time increment procedure
was applied. The excavation and construction procedures were
also taken into account. The rock was assumed to be elasto-
plastic and nonlinear viscoelastic.

The results obtained are as follows:

(1) Stresses around a circular unlined tunnel are independent
on time history when the tunnel excavated in the linear
viscoelastic rock, whereas they are not when it is excavat-
ed in the nonlinear viscoelastic rock.

(2) Stresses around a circular lined tunnel, however, change by
time even if the tunnel is excavated in the linear visco-
elastic rock. As the time elapses, the tangential stress
decreases and the radial stress increases.

(3) Elasto-plastic analysis clearly showed that the yleld =zone
formed in the surrounding rock expands as the so-called
internal friction and the coheslion decrease in Mohr-Coulomb
yield criterion. The yield zone is quite strongly influ-
enced by the excavatin procedures and geometry of the tunnel.

(4) In the horseshoe shaped tunnel, excavation of the upper half
causes the formation of wide yleld zone in the bottom half,
which may be the chief cause of the lift-up of the bottom.
The excavation of the two pilot tunnels in the bottom great-
ly reduces the further formation of yileld zone, specifically
in the bottom and the side of the tunnel.

# Department of Civil Engineering, Kyoto University

— 100 —





