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Examinations for compiling a manual on countermeasures for heaving in tunnels
Hajime Kitamura, Tetsuya Iwao, Hiroaki Masuda , Yuzo Okui

East Nippon Expressway Company Limited, Central Nippon Expressway Company Limited and West Nippon Ex-
pressway Company Limited, the three expressway operators of Japan, are to push forward a special renewal operation
of expressways that will carry out major repairs and renovations of expressway assets, mainly bridges and tunnels, to
promote their longevity. In expressway tunnels, invert reinforcement works to prevent heaving and lining reinforce-
ments to protect against external forces will be actively carried out.

Invert reinforcement works are difficult to carry out on an expressway already in service. In addition, not many of
these works have been carried out, and therefore, information on the design and construction is needed as reference for
the construction to be carried out smoothly at each construction site.

In order to provide such information, Nippon Research Institute Company Limited has decided to compile a manual of
the needed information, gathering data from the very few invert reinforcement projects that were carried out. This paper
introduces the items studied to compile the manual.



