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(6) REALTIME CONSTRUCTION CONTROL OF TUNNEL EXCAVATIONS (PART I)
Minoru Dohi
Yuji Takahashi
Ken-ichi Neakajima

Kajima Corporation

Abstract

Six methods to pfedict ultimate displacements of a tunnel are

proposed and compared with. each other.

Method A Simulate by an exponential function § =a (1 - e_bt)
bt™
" B Simulate by a modified Weible function 4§ = a (1 - e )
" C Simulate by a hyperbolic function § = t/(a + bt)
" D Use a derivative function of Method A

" E Use a derivative function of Method C

" F Use a relationship from the past data between displacement

and displacement velocity

where, § : displacement
t : elapsed time

a, b, m : constants

These methods were applied to two tunnels, and it has been found
that in the early stage of measurements Method C best predicts the
ultimate displacements. It has also been recognized that the pre-
diction by Methods D and E are very'sensitive to the increase of the
displacement velocity and therefore may be used to caution against the
possibility of failure.

A simplified method of estimating the range of a plastic zone is

also proposed here with relatively good results.



