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450 Ma to 250 Ma
Protracted Plate Collisions
Form the Appalachians
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Holing Through North Tunnel, Hudson Tubes, French Line Doc
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TBM Chip Production
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What Are the Geological Controls o
Effective Hard Rock TBM
Tunneling in Crystalline Terrains?

Excessive Eines
Blocky Ground
Unstable Headings and Sidewalls
Low Penetration Rates



Excessive Fines







Desirable Kert
Pattern in Hard Rock
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MegaConstruction Projects

AQueens Water Tunnel
ACon Edison Steam Tunnel
AManhattan Water Tunnel
AEast Side Access Project
ASecond Avenue Subway
AIRT #7 Line Extension

ALI Cross Sound Lmk Tunnel
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Construction of the Queens Tunnel
NYC Water Tunnel #3
Oct 199® Oct
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Queens Tunnel Mapplng Program 19980
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A Scale 1 in. = 10 ft










