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430 Ma to 250 Ma
Protracted Plate Gollisions
Form the Appalachians
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TBM
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Ilohluns 235 282 HP Hard Rock Main Beam TBM

Chesterfield, England - 1996




TYPICAL CUTTER
POSITIONS #:21-4:42

POSITANS %63-#50

(2)

oL
(6>
S

TYRPCA: CUTTER PORITONS

£18 #3 %28 6k

Lk
H
5
S
=
i
ii-

&
¥
»
=
2
g
@
2
g

TBM Ghip




.

MetroWest &

-
ot Mt N
—— .

<"
bt

. -
N -
-
e



{J

.

Y i [ 4.4
In the Belly of the Beast

o > v\\ 4

I

)
- ‘
" :
!‘



o TBM-Bored Tunnel




What Are the Geological Gontrols on
Effective Hard Rock TBM
Tunneling in Crystalline Terrains?

EXcessive Fines
Blocky Groundl
Unstable Headings and Sidewalls
Low Penetration Rates
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, Finally, He's
Doc, You're sl Goiny to Talk

Nothing o ; Ahout Megya-
Without Me!



- Queens Water Tunnel

» Con Edison Steam Tunnel

- Manhattan Water Tunnel

- East Side Access Project

- Second Avenue Subway

* IRT #1 Line Extension

e LI Gross Sound Link Tunnel

East Rrver: 83 feet
deep below the

Brooklyn Bridge







Avg. TBM Penetration Rate (ft/hr)
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Queens Tunnel Manmng Program 1998 2000,..,
( (¢ ( |

// /

ow\s

NclusSie
f

\ Wg{
a

ol T
o sw |

2‘”\& g f’ F

' /\\







- Q13- Queens Tunnel‘\s‘t\atinilb"oiﬁ’{gg

e,







T glls o
Square Fark

,?%e

e
“

P
S g{"::?:gbn ruchie dic alNCenter
s

2J€ ‘\3} : - - =
g P, L S
g ehlS%&J )
hMedical Certer \ )
|
|
{
\
\
\
Dukelahs © 2003



/.i

Con Edison Steam Tunnel TBM ~ P

Robbins HP 215-257 Hard Rock Macn
Gapable of 9’ stroke

10 Oct 2002
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CT3, Stage2
Manhattan
Water
Tunnel

e 10 0ct 2002






South fieading - Manhatian Tunnel
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Manhattan Tunnel TBM
Rebuilt Robhins HP 215-257 hard rock machine

(used first on Gon Ed Utility Tunnel on 15! Avenue)
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East Side
Access
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constru(:tlon WIII Take Place Existing GCT
" . R Using Two TBMs!!

W)

Smoke exhaust
return duct

Supply air

Upper platform
celling

Smoke exhaust
shaft

Upper Platform

Mezzanine
Stalrs, escalators
to upper platform

Lower Platform
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East Side Access — GGT Tunnels



GGT Tunnels”‘
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“East Sitle Access — GCT Tunnels



Fast Side Access — GCT Tunnels
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second Avenue Subway
1931 - Plans Postnoned
Depression Era

By 1948 - (Abandonment]
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Magothy Formation: fine sand, Assorted Pleistocene glacial Recent marine sediments

clayey sand, interbedded with deposits

coarse sand & clay

WVarved silt/clay/sand Bedrack Lloyd Sand: sand, gravel, sandy
clay silt and clay

Assarted Pleistocens Raritan Clay Gardiners Clay

sediments




Soft Ground TBMs
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Download NYC Geology Publications @
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