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On the Rock Pressure Measurements of the Shotcrete
by Curvometer and Deformeter at NATM tunnel

Japanese Railway Construction Public Corporation
Shuzo Kitagawa, Tomio Ohnuki
0Y0 Corporation
O Tatsutoshi Kondoh, Hiroshi Tsuchiya

Abstract

In order to construct tunnels economically and in stable condition,
it is necessary to make stress and displacement of temporary supports
keep under the allowable level of stabilities. For the construction of
tunnels by NATM, the stress distributions besides deformation behaviors
of the shotcretes with respect to the verification of stabilities of
the primary supports will be of great importance.

Kovari proposed "Integrated Measuring Technique" as an efficient
method for the stress determination of steel supports and concrete
linings, and also developed "Curvometer and Deformeter" as convinient
instruments for the stress evaluation. Based on Kovari's method, Sakural
proposed recently a technique for evaluating rock pressure working on the
shotcrete in high precision.

This article describes an actual results of stress measurements
of shotcrete carryed out at A-»tunnel using Curvometer and Deformeter,
and that the features of stress distribution obtained from the real data
have a good correspondence with the characteristics of rock conditions
and of the strain distribution of the surrounding rocks after excavation.
The measurements were carryed out in the upper half section excavated
through the weak mudstone of Tertiary age, which has the depth of 360m
from the surface and the uniaxual compressive strength of around 40
kef/cm® The tangential stress,the bending moment and the radial rock
pressure of shotcrete arch grew remarkably bigger,up to 430 kgf/cm?

2.4 kgf/bmzand 22 kgf/cmzrespectively,at the left side of tunnel than

at the right side with the progress of the tunnel face.The strain distri-
bution, maximum principal strain above all, also arose to maximum values
up to 1 to 6 % in the surrounding rocks at the left side of the tunnel.
Considering the strongly sheared faults at the left side of the tunnel,
it is clear that the features of stress distribution of shotcrete depend
significantly on the strain distribution around the tunnel.

According to the results, the proposed method by Kovari and
Sakurai to determine rock pressure will have a good validity for the
real shotcrete lining too.
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