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NEW REPAIR TECHNIQUES FOR OLD EXISTING TUNNEL BY BOLTING

Yu KOIZUMI, Takuji YAMAMOTO, Kensuke DATE, Yasuhiro YOKOTA,
Atsushi Imoto, Tadashi Okabe and Yusuke TANAKA

It has become more important to inspect and repair old existing infrastructures including tunnels in Ja-
pan. According to the report by the Minister of Land, Infrastructure, Transport and Tourism, more than
half of the existing tunnels in Japan are going to be over fifty years old after 2033. The authors have de-
veloped various types of techniques to construct new tunnels more safely and rapidly. However, hereafter,
we also research the applicability of the techniques developed for new tunnels to old existing tunnels,
which needs repairing. In this paper, we report two techniques related to bolting; the one is the develop-
ment of double tube steel pipe expansion type rock bolt. This newly developed bolt, which is an upgraded
version of normal expansion type rock bolt, would be applicable for the poor ground even where bore-
holes would easily collapse. The bolts were tested at an actual tunneling construction site, and they
showed sufficient pull-out capacity. The other is the application of high friction steel bolt, developed orig-
inally for stabilizing the face of a tunnel, to the bottom of a tunnel. The effect of this repair method was
investigated by numerical simulation. As a result, the bolts restrained the upeheave of the bottom of a
tunnel and the deformation of lining concrete significantly.
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