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Effect of Ground Reinforcement by Steel Pipes Around Tunnel in Soft Ground

Toshio Fujiwara Yukio Yamashita
Kiichi Murai Fujio Nakaso

Abstract

As a new approach for shield tunnelling techniques the ground around a tunnel was
reinforced by using anchored steel pipes for the purpose of protection of buildings above

the route of the tunnel.

This reinforcement work is an application of the NATM technique.

Deformation of the ground was prevented by installing pipes with strainers from the pilot
tunnel, injecting grout from the pipes into the ground, and then consolidating the ground

with the pipes and grout.

No harmful deformation was found at any of the buildings after shield driving, and
the ground settlement of the reinforced area was decreased by 40 to 50 percent of that of

nonreinforced sections.

In this paper, an outline of the method of ground reinforcement

by steel pipes and results of field measurements are described.
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