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~ 450 Ma Taconic Arc ð Passive

Margin Collision



Taconian Accretionary Prism



after Merguerian, 1983



Manhattan Transect North-South
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Tunneling



First Robbins TBM [1952]



Holing Through North Tunnel, Hudson Tubes, French Line Dock (1904)



Sorenberg, Switzerland - Herrenknecht TBM



Robbins 235-282 HP Hard Rock Main Beam TBM

Chesterfield, England - 1996



TBM Chip Production



MetroWest



Normal TBM Chips



In the Belly of the Beast



Kerf Pattern in Hard Rock



TBM-Bored Tunnel



Swellex Bolts



Swellex Rock Bolts



Cutter Internal View



Before

After



CT3, Drill and Shoot Tunnel



CT3, Scaling Drill and Shoot Tunnel



Brooklyn Tunnel, NYC Water Tunnel No. 3



Ready to Pour Shaft 18B



Shaft 18B Forms



Finished Pressure Tunnel



NYC Aqueduct

Gravity Feed System ð No Pumps



Jarva MK 15-52b
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Without Me!



Mega-Construction Projects
Å Queens Water Tunnel

Å Con Edison Steam Tunnel

Å Manhattan Water Tunnel

Å East Side Access Project

Å Second Avenue Subway

Å IRT #7 Line Extension

Å LI Cross Sound Link Tunnel



Construction of the Queens Tunnel

NYC Water Tunnel #3

Oct 1996 ð Oct 1999






