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Penetration Destiny

TBM Tunnelling in NYC



NYC TBM Projects (1964-2010)

Richmond Water Supply Tunnel

West Side Interceptor

63rd Street Tunnel

Brooklyn Water Tunnel

Queens Water Tunnel

Con Edison Steam Tunnel

Manhattan Water Tunnel

East Side Access Project

Croton Water Tunnel/Plant

No. 7 Line IRT

Second Avenue Subway



NYC TBM Projects

Richmond Water Supply Tunnel (1964)
Å First TBM Job NYC (Perini-Morrison-Knudsen JV)

Å Tunnel planned from Staten Island to Brooklyn

Å German TBM - Failure After Only 400õ

Å Indurated Pegmatitic Schist Too Hard For TBM

Å Cutters (Diamond Grinding Heads) and Bearings Failed

Å Granite, Serpentinite, Schist = Hartland Formation

Å Main Shaft in Tompkinsville, Staten Island



NYC TBM Projects

West Side Interceptor
Å Second TBM Tunnel in NYC

Å Two 9,000 Tunnels

Å S=11õ / N=8.5õ Diameter

Å ~Jul 1971 - Jul 1973

Å Jarva Mark 12-1200

Å Last 1,100õ D&B Mined in

        Inwood  Marble

Å Hartland Formation (S) and

        Manhattan Schist (N)

Å 488 Button Cutters in 8955õ

Å Penetration = 4.5õ/Hr in 11õ



NYC TBM Projects

63rd Street Tunnels
Å Twin Tunnels - 4 Tracks

Å Robbins 203-205 TBM

Å Diameters 20.17õ/22õ

Å Feb 1980 - May 1980

Å Immersed Tube First

Å Lower Level for LIRR

Å Fordham Gneiss and

   Hartland Formation

Å Penetration = 4.31õ/Hr

May 1980



NYC TBM Projects

Brooklyn Water Tunnel
Å Open Beam TBM from

      63rd Street Tunnel Job

Å July 1994 ð Jan 1997 

Å 19õ Diameter; 5.5 Mi

Å Variable Penetration

       Through Zones A, B, C

Å Fordham Gneiss and 

      Walloomsac Schist

Å Penetration = ~10õ/Hour



Queens Tunnel

Brooklyn Tunnel

23B 22B

21B

20B

19B

18B

17B

16B

Serpentinite 
Zone



Brooklyn Tunnel ð  Sta. 128+30

Major Serpentinite Zone



Queens Tunnel

Brooklyn Tunnel
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NYC TBM Projects

Queens Water Tunnel
Å Open Beam HP TBM

Å Oct 1996 - Oct 1999

Å 19ó Cutters; 4.76 Mi

Å Garnet Zones (10%)

Å Dike Swarm

Å NNE Fault System

Å Intersecting Faults

Å Subhorizontal Fabrics

Å QTC = Fordham Gneiss

Å Penetration = 5.82õ/Hr



NYC TBM Projects

Con Edison Steam Tunnel
Å 12.5õ Open Beam HP 215-257 TBM

Å 17ó Cutters; Length 0.76 Mi

Å Oct 2002 - Feb 2003

Å Hartland Formation

Å Penetration = ~9õ/Hr

Robbins HP 215-257



South Heading

Hartland Foliation NW Dip



Station 15+20



NYC TBM Projects

Manhattan Water Tunnel
Å Retrofitted Con Ed Steam TBM

Å Separate Drives (N, S, E-W)

Å Length 9.04 Mi

Å Diam 12.5õ; 17ó Cutters

Å Hartland Formation

Å Penetration = 13.6õ/Hr



NYC TBM Projects

East Side Access Project
Å Diam = 22õ;  7.7 Mi; 19ó Cutters

Å Gently Inclined Hartland 

Å Seli Double Shield (7õ/Hr)

     Robbins Open Beam (10õ/Hr)

Å Penetration Max = 15õ/Hr 



GCT



GCT



NYC TBM Projects

Croton Water Tunnel/Plant
Å Retro Manhattan TBM

Å 17ó Cutters (27 Total)

Å Low 3,650õ; Hi 3,150õ; Raw 865õ

Å Diam = 13.5õ; Length 1.29 Mi

Å Bid as D&B;  ~250 Mining

       Days Saved w/ TBM

Å Fordham, Yonkers Gneiss

Å Penetration = ~10õ/Hr





Low Water Tunnel  (New Croton Aqueduct) ð Jan 2009

Yf



Raw Water Tunnel ð 865õ




