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(42) Dynamic Behaviours of Tunnel Lining for Upper-Half

due to Blasting of Bench Excavations

by Tomiya Takatani¥*
Yasutoshi Kitamura**

Shunsuke Sakurai***

SUMMARY

In the conventional tunnelling method of upper-half headings, few
works concerning the vibration characteristics of linings for upper-half
due to blasting have been done so far. The authors carried out the
experiment of measuring the vibration of concrete linings for upper-half
as well as the surrounding ground due to the blasting of bench excava-

tions. The following results are obtained from the experiments.

In the vicinity of blasting point, the particle velocity of the
concrete lining is smaller than that of the ground, while both
the velocities tend to be identical as a blasting point locates

far away from the measuring points.

In order to analyze the problem theoretically, the authors assumed as a
simple vibration model of linings a free rectangular plate resting on a
semi-infinite elastic medium. The plate is excited by a harmonic

vibration source locating underneath the plate. The following results

were obtained from numerical analyses ( FEM ).

The vertical displacements of the semi-infinite elastic medium
become larger than those of the plate in the vicinity of excita-
tion, while they tend to be the same to those of the plate as

the vibration source locates far away from the reference points.

It is understood that these computer results can well demonstrate the

experimental results.

* Graduate Student of Kobe University
**  Associate Professor of Kobe University

*** professor of Kobe University
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