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(69) Example of the Measured Deformation Behaviours in Soft Rocks forward Tun—
nel Face by Horizontal Inclinometer
0Y0 Corp. Yukihiko Okabe
0Y0 Corp. Tatutosi KondQ
0Y0 Corp. Shyuntarg Stho
0Y0 Corp, Osamu Sugita

We set inclinometers horizontally along the centerline of the tunnel longitu—

dinally.
We had analysed these data measured by inclinometers and had found the follow—
ing features on the deformation behaviours.
1 Overall displacement by inclinometer is compatible with rock ground condi—
tion relatively,
2. The ratio of the displacement of forward tunnel face to the overall displ—
acement (RValne) is comparable with the rock ground condition.
3. The distance from the moving point forward the face to the face (L) is
well comparable with the rock ground condtion,

Therefore we have named %E)value,which is given to divide L valne by the tun—
nel diameter (D) and have found the following relation between %E)value and
R value

R (%) =501 4Xkels +51.00 1)

(1} equation and data enable to presume the overall displacement (Umax), when
we take in L value and the forward displacement (Uo) .

And we make a suggestion of the simple equation which gives apparent Young$
modulus based on the data measured by inclinometers.

The simple equation is following,.

Ei’=aXPoXaZ/ Umax X ri «eweee(2)
Ei’ : apparent youg’s modulus (Kf/ci)
a ! correction coefficient
Po : initial stress (k£ ck)
a ¢ tunnel radius (em)
ri : distance from tunnel Center to the inclinometer (em)

Apparent Young’s modulus,which is given by (2) equation is compatible with app—
arent young’s modulus (B’ , which is calculated form convergence and with equi-
valent voung’s modujlus by the F.E, M back analysis (DBAP) ,

It may be get the deformation chracteristics by (1} and (2) equation when we have

the measured ditplacements of the grounds forward tunnel face,

—330—



