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(44) INCLINED SHAFT FOR SPILLWAY OF ARIMA ROCKFILL DAM
By Keiichi Fukushima

Tobishima Corporation

SUMMARY
Both right and left banks and shores at the location of Arima dam-site are very steep
and the construction of the open channel spillway is so difficult that an inclined

shaft type spillway was chosen.

The salient features of the spillway system with the inclined shaft are as follows;

Maximum discharge 720 m3/sec
Length of inclined tunnel section 102 m
Angle made by the tunnel with horizontal 47°
Length of subsequent horizontal tunnel section 355 m 2
Maximum cross-section of tunnel excavations 27M x 15M ellipse A7~=‘270m2
Minimum cross-section of tunnel excavations 6 B8.70M A R 70m

(Minimum applies the bottom part of the inclined shaft and all subsequent
horizontal section)

Rock conditions: Alternative strata of chert and slate, but these rocks had been
badly shattered due to fault.

Tunnel driving was executed according to the New Austrian Tunnelling Method (NATM),
but in our case some points were improved in cowmparison with ordinary NATM.

(1) Owing to its very large cross-section, the ring closure time, which is normally
recommended as less than one month from starting excavation of the part, was
assumed to exceed six months, therefore we paid special attention to choose a
type and dimensions of the supports.

(2) To prevent from loosening of the surrounding ground, very low bench height
(1.6m) was chosen. (Normally 4 - 5m is applied.)

(3) Long bench length was chosen to enable effective tunnel excavation. Heavy
bulldozer with ripper was adopted to excavate centre portion of the tunnel
rapidly at first.

Above mentioned measures were taken in order to avoid loosening of the surrounding
ground. We believe that very low bench height particularly contributed much to avoid
ground loosening and to carry out effective work.

Thus, with improved NATM, we were able to excavate this large inclined tunnel
successfully, safely and economically.
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