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On the Earth Pressure of Kamui Tunnel
Masaki Yachida, Japanese National Railways

Kamui Tunnel is 4,540 m in length, double truck railway tunnel which is being constructed at
Osamunai, Hokkaido from September 1965.

Rocks of this tunnel consist of black schist, green schist, serpentine and diabase, and nearly
30% of rocks are serpentine. Serpentine in this district are classified into two, one is bladed and
the other is blocky. Serpentine contains much talc and is very fragile. Swelling and strong earth
pressure are observed in this bladed serpentine.

The tunnel is excavated by side heading method in bladed serpentine, H-200x200(50 kg/m) and
H-250x250(72 kg/m) steel arch supports are used. Thickness of concrete lining are outside 75 cm
and inside 35 cm.

To investigate the nature of serpentine, 25 m drift was excavated and various test as below has
been done.

(1) Compressive strength of serpentine.

(2) Measurement of swelling.

(3) Measuremént of base reaction of steel arch support.

(4) Measurement of each loa'd:‘\:‘:’tl;s upon #teel arch support.

(5) Measurement of strain of steel arch support.

(6) Measurement of deformation and settlement of steel arch support.

(7) Test by samples.

X-ray analysing, Compressive strength, Specific gravity, Moisture content.
Distribution of earth pressure in the drift was estimated from the data of these testsand
measurements. Besides strain of steel arch support and arch concrete lining iN the tunnel has been
measured. From these data, ultimate earth pressure in the bladed serpentine is estimated 55 t/m2

at crown of arch. Therefore the design of concrete lining is considered adequate.

It seems that swelling of the bladed serpentine in this tunnel is due to squeezing by loosening.






