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FUNDAMENTAL STUDY ON EFFECTS AND DESIGN OF ROCK BOLTING

By Toshiaki SAITO* and Satoru AMANQ**

* Kyoto University
** Ohbayashi-Gumi Co. Ltd.

SUMMARY

Lately in Japan, fully-bonded rock bolts are getting popular as one of
the main members of tunnel supports. Their adoption may be due to the received
effects of rock bolting. However, the mechanism and the design theory of

rock bolting are not clarified adequately.

In this paper, at first, the behavior of rock bolt with rock movement
around 1it, is considered based on the fundamental equilibrium of rock bolt
and the interaction between rock and bolt. As the results, it is pointed out
that the displacement and axial stress in the rock bolt induced by the rock
movement, can be obtained analytically by solving the simple differential equa-
tion. The distributions of axial stress in the rock bolt induced by various
type of rock movements are examined by this equation. The coefficient which
represents the effects of interaction between rock and bolt, can be determined

by the pull test of rock bolts.

Subsequently, it is considered that the effects of rock bolting is appre-
ciated with the elastic strain energy in rock bolts induced by rock movements.
By this idea, the most suitable length of rock bolts can be determined. Further,
knowing the variation of the strain energy in rock bolts corresponding to the
displacement of the tunnel wall, rock bolting can be designed as well as the
concrete linings and steel arch supports, through the strain energy in the

supports.



