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Dry Grinding and Dust Suction System on-Board Vehicle for Tunnel Ceiling  

- Performance Verification and Field Application - 
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Development of High Speed Mucking System for Mountain Tunnels 
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Development of High Durability Cutter Bits for Tunnel Boring Machines 

 

3D 3D

3D  

3D 3D

 
2 1  

 

1) 2) 

1

 

 

 

JIS

JIS M 3916

E5

E3
3) S50C

E5

JIS
 

  
(HRA) kgf/mm2(N/mm2) W  Co C

 90  120(1177)  87 90 4 8 5 6 
 89  140(1373)  85 89 5 10 5 6 

 88  160(1569)  83 87 7 12 5 6 
 87  170(1667)  82 86 8 13 5 6 
 86  200(1961)  78 85 9 17 5 6 

( ) W Co  

- 41 -



 
 

No.42  2016 9  
 

JIS

SG30

SG30 E5

2 E3 1.5

2

SG30

1

1

HRA

N/mm2

- 42 -



 
 

No.42  2016 9  

3D

3D

3D

2/3

3DCAD

2 11

3

 
 

1mm 3mm

 

8mm  

 

- 43 -



 
 

No.42  2016 9  
 

2cm

0 8cm

10cm

3D

 

 

30mm  

 

 

 (cm
) 

 (cm
) 

 
2cm  

 
6cm  
8cm  

4cm  

 (cm) 

 (cm) 

 
 

- 44 -



 
 

No.42  2016 9  

2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3

3D

 

3D

3D

3D

 

3D 3

 

 

3D

15 /

3D  

1 30 45  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CAD 3D

 

3D

6

0.74mm

0.27mm

3D

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- 45 -



 
 

No.42  2016 9  
 

 

 

 

 

 

 

 

 

 

 

3D

 

 

 

3D

 

3D

3

 

 

3D 3D

3

4

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) 

1 69

pp.1275-1276 2014.9

2) 

2 69

pp.1277-1278 2014.9

3) 

56

p.140 2001.9 

- 46 -



 
 

No.42  2016 9  

 

Infilling Air Mortar Enabling Long Distance Grouting 

and Narrow Space Filling 
- Basic Performance of Infilling Mortar Suitable for Filling Annular Space 

around Steel Pipe in Gas Pipeline Construction - 
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Insolubilization of Naturally Arsenic-Contaminated Soil  

by Use of Iron Bacteria Sludge 

- Development of Heavy Metal Insolubilizer Utilizing Industrial Waste - 
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Navigation System for Pile Construction by Image Processing 
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Application of CIM Systems for Construction Sites 

- Improving Productivity in Mountain Tunneling, 

Construction near In-Service Railway Facilities and Land reclamation - 
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Construction Experiment and Practical Application of Seismic 

Retrofitting Method using Spray Mortar for Existing Shear Walls 
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