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Kazuaki Miyamoto, Musashi Institute of Technology, Japan
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Wastewater Management Engineering
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Eiichi Nakamura, Ministry of Land, Infrastructure and Transport, Japan
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Water Resources Engineering
Nobuyuki Tamai, Kanazawa University, Japan
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Eihan Shimizu, University of Tokyo, Japan
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Control Point Surveying and Topographic Mapping
Shoichi Oki, Land Bureau, National Land Agency, Japan
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1. Introduction
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Engineering Geology
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The Shape of the Land Surface
6.1. Topographic Maps
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8.1. Introduction
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9.4. Relative Age of Rocks
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10.3. Earthquakes

Mining Engineering and Mineral Transportation 132
Yuichi Nishimatsu, Sumitomo Metal Mining Co. Ltd., Japan

1.
2.
3.

o ks

Introduction

A Historical Review of Mining Engineering

Features of Mining

3.1. Industrial and Technical Features

3.2. Geographical Separation between Production and Consumption of Minerals
Development and Operation of Mines

Mining and Mining Equipments in Underground Mines

5.1. Mining Operation in the Working Face of Metal Mines
5.2. Mining Operation in the Working Face of Coal Mines
5.3. Excavation and Loading in the Driving Face of Roadway
Mineral Transportation in Underground Mines

6.1. Mineral Transportation in Level Roadway

6.2. Rope Haulage and Shaft Winding

Rock Pressure and Support in Underground Mines

7.1. Rock Pressure

7.2. Support System in the Stope and Working Face

7.3. Support in Roadway

Surface Mining

8.1. Features of Surface Mining

8.2. Open Pit Mine of Massive Mineral Deposit

8.3. Strip Mining of Coal Deposits

8.4. Surface Mining of Alluvial Mineral Deposit (Placer Mining)
Water Drainage and Mine safety

9.1. Water Drainage in Mines
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9.2. Ventilation and Mine Safety
10. Environmental Impact and Reclamation in Mining
11. Conclusion

Surface Mining Methods and Equipment
Jiro Yamatomi, The University of Tokyo, Japan
Seisuke Okubo, The University of Tokyo, Japan

1. Surface Mining Methods
1.1. Classification of Surface Mining Methods
1.2. Open Pit vs. Underground Mining Methods
1.3. Open Pit Mining
1.4. Open Cast Mining
1.5. Placer Mining
1.6. Solution Mining

2. Surface Mining Machinery

Underground Mining Methods and Equipment
Seisuke Okubo, The University of Tokyo, Japan
Jiro Yamatomi, The University of Tokyo, Japan

1. Underground Mining Methods
1.1. Classification of Underground Mining Methods
1.2. Underground Operations in General
1.3. Room-and-pillar Mining
1.4. Sublevel Stoping
1.5. Cut-and-fill Stoping
1.6. Longwall Mining
1.7. Sublevel Caving
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2. Underground Mining Machinery

Drilling Machines
Hideshi Watanabe, Furukawa Co. Ltd., Japan

1. Introduction
1.1. Principles of Rock Drilling
1.2. Drill Adaptability
2. Construction of Drilling Equipment
2.1. Working Fluid
2.2. Thrust and Feed Equipment
2.3. Rotation System
2.4. Drilling Rod
2.5. Cuttings Removal (Flushing)
2.6. Bit
2.7. Supporting Equipment and Carriers
3. Mechanical Principles of Percussion Drill
3.1. Construction of Percussion Rock Drills
3.2. Features of Percussion Rock Drills
3.3. Output Parameters
3.4. Principles of Elastic Wave Propagation and Penetration Resistance of the Bit
4. Classification of Rock Drills
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