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1. Boring a working drift to shorten 
 the work process drastically 

2. Enlargement of the main tunnel to 
 an ultra-large cross section 

3. Breakthrough of the tunnel by cutting at
  the tunnel portal

Minoru HOSHINO  
 

Fig. 1 Bird s view of the tunnel

Fig. 2  Rendering of the tunnel 
portal

Fig. 3  Multi-staged bench cutting method

Fig. 4  Schematic drawing of main tunnel 
widening process

Photo 1  Tunnel face of 
  upper half

Photo 2  Penetration of 
tunnel portal with 
earthmoving
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