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Field Measurement and Consideration on Deformability of The Izumi-Tayers

by Shojiro HATA, Chikaosa TANIMOTO and Koh KIMURA

Dept. of Civil Engineering, Kyoto University

In designing the substructure of a bridge having a long span and being subjected
to heavy loads, it is very important to determine the appropriate moduli of deform-
ability of its foundation rock. The Izumi-layers ground on which two huge anchorage
blocks and three ganged pipe piers are planned to be built up under the Ohnaruto
Bridge project is so called compound soft rock ground consisting of 10 - 50 cm
thick and remarkably fissured alternative layers of sandstone, shale, mudstone and
their decomposed zones. It is anticipated that the rock ground behaves in quite
different ways governed by local conditions and stress levels.

Several attempts have been carried out to evaluate the deformation modulus of a
huge mass of the Izumi-layers, and plate loading test and borehole loading test
have therefore been applied conveniently so far. Judging from practical knowledges
and considerations, however, it seems that the result obtained throughout plate
Toading test or borehole loading test is strongly affected by the local geological
conditions, particularly in the specific region which is subjected to the load.
Therefore, field measurements and tests on large scale should be undertaken in
order to promote better understanding with respect to the behaviors of the rock-
ground.

This paper deals with the methods and results of the displacement measurement
undertaken at the various locations during the operation of the transportation
tunnel of which excavation caused some change of stress distribution in the ground.
Following the excavation of the tunnel which was initiated from the landside
portal, the aluminium pipe, of 6 cm dia. and 50 m Tong on the inside of which 48
strain gages had been attached in axial direction, was accommodated into the
horizontal borehole of 9 cm dia. drilled at the position of 2 m higher above the
tunnel crown from the seaside portal. Grouting has then been performed in the bore-
hole to fix the pipe in the position and to make the pipe deform together with the
surrounding rock mass. At the site the deformation of the rock due to the progress
of the mining face was investigated by two different methods, i.e. measuring the
deformation of the aluminium pipe and surveying the convergence of the tunnel
section. The values of displacement measured by two different ways showed very good
agreement. In addition to the field measurement, a few representative cases have
been preliminarily analysed with different deformation modulus and the results of
the field measurement are fitted to the analytical,result to find actual global
modulus. As a result, it is foundzto be 1600 kg/cm” for C-ranked ground having the
deformation modulus of 4560 kg/cm” which has been determined by the plate load
test.



