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Large and Peculiar Shape Earth Tunnel Construction in Shallow Depth
by the Vertical Anchor Method and NATM
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1. Vertical Anchor Method (VAM) and NATM

These methods were adopted to the special works where two different section of large scale river tunnel
in Tama New Town met each other at an angle of 30 degrees.

Conditions of this construction are following:

1) Cross section of tunnel excavation; 84m® + 48m®, max. 160m?

2) Geology; 5m thick from the surface of the ground, and to the crown is alluvial deposit. The upper surface
of tunnel excavation is loose sand formation, and the lower is firm.

3) Filling plan over about 10m thick is determined for New Town Development.

According to many difficult conditions, VAM was to be employed to prevent deformation and subsidence.
Before the NATM excavation, numerous holes are bored reticulately until S.L. in vertical from ground surface,
and poor mortar is poured into each hole, and then, single steel bar is inserted.

It has proved to be very effective for stability of tunnel face and decrease of deformation by regarding
the actual results of mesurements.

Especially the result about axial force of anchor bolts is interesting by reason that gauges of pre-
set bolts indicates before excavation. The result of turning over from compression before arrival of
surface to tension side immediately after passing in every date of axial force, it is possible to consider
transition of three dimensional stress around a cavity.

2. NATM in Shaft
NATM in Shaft is adopted for the first time in Japan for earth tunnel adjacent to shaft, 16m in depth,

1m in diameter. This method has many advantages of stability, economy, safety, goodness of working, and
shortening of period.
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