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(9) Applicability to practical problems of measuring controls
in Yakushi Tunnel
Japan Highway Pablic Corporation
Masato Nakamura
Toda Construction Co.Ltd
' Hiroshi Shimizu

Yakushi Tunnel, which is 1400m long, on the Hokuriku Highway is constructed by tunne-
1lling technique called NATM, and surrounding ground is composed of Tertiary Mudstone
mainly. In this tunnel, ground displacements are measured in order to keep a constant
check on construction effects and to predict its behavior before excavation. Measured
data are processed rapidly and are useful to maintain ground stabilization during
tunnelling. In this paper, we shall report the result of measurement in Yakushi Tunnel,
and propose process which helps to excavate the tunnel.

Using measured displacements, obtained after surrounding ground are settled, optimun
value are calculated by means of back analysis method with micro-camputer,and it is
confirmed that large deformation is ratre to compare the calculated strain with critical

‘one. ’ ‘

When the tunnel was excavated 500m long, statistical analyses were carried out on
measured data in order to estimate convergence before excavation. On the basis of this
estimate, the standard value of convergence, which is campared with displacements dur-

ing tunnelling, is determined and construction are proceeded to be based upon a counter
plan which was considered to compare practical convergences with its standard.

On the other hand, in order to forecast ultimate data of convergence in early stage,
we shall give attention to behavior of convergences on the same measuting line with the
time elapsed, and cbtain regression equations which can be foreseen its behavior.

After the tunnel was excavated 1000m long, we tried to apply the standard of
judgement, which were determined with statistical analysis, to practical construction

- management methods. In early stage, we attempted to contréd value of -convergence under
half of the standard, and the result was that measured displacements are so small as to
be nearly satisfied. Therefore it is possible to control convergence effectively by
comparing practical displacements with above standard value. On the other hand, the
regression equations on displacements is vexy effective to forecast ultimate con- ~
vergence practically in early stage. ‘

In order to estimate convergence, three dimensional elastic method is proposed and
applicability of the method is confirmed by comparing the calculated value with field
measurement data. If this method is confirmed in many other cases, applicability to
practical problems will be gone a step further.

We want to improve these two methods, namely, the former is representation of geo-
logical conditions quantitatively and the latter is forecast of convergence in differ-
ent geological condition without statistical data.



