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Merguerian Has Spent
Most of his Career
Manping the Surface
and Suhsurface
Geology of NYC

Proper Field Attire
For NYC
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Future Site
of New York City
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Finally, He's
Going to Talk
About
TBM
Tunneling
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Ilohluns 235 282 HP Hard Rock Main Beam TBM

Chesterfield, England - 1996




TYPICAL CUTTER
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In the Belly of the Beast
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o TBM-Bored Tunnel
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INSTALLATION OF SWELLEX ROCK BOLTS SHOTCRETE
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Cutter Internal View
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Brookiyn Tunnel NYC Water Tunnel No. 3













NYC Aqueduct
Gravity Feed System —No Pumps
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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 B s Y
- Second Avenue Subway o™ l e N

East Rrver: 83 feet
deep below the

Brooklyn Bridge

‘63 Street

- - Tun'fga:{l

* IRT #1 Line Extension
I

* Ll Gross Sound Link Tunnel |




Construction of the Queens Tunnel
NYC Water Tunnel #3
0ct 1996 - 0ct 1999
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Gon Edison Steam Tunnel TBM

Robbins HP 219-237 Hard Rock Machine
Gapable of 9’ stroke




TBM at Con Ed
Tunnel

30 Street
and 15t Avenue

10 Oct 2002












CT3, Stage2
Manhattan
Water
Tunnel

shaft 268

10 0ct 2002
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Manhattan Tunnel TBM

Rebuilt Robbins HP 213-297 hard rock machine
(first used at Gon Ed Utility Tunnel on 15t Avenue)
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East Side
Access
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Existing 63" Street Tunnel
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East Side Access Project Plans
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Will Take Place
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West Cavern

East-West passage
connecting caverns

Existing GCT
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Smoke exhaust
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Magothy Formation: fine sand, | Assorted Pleistocene glacial Recent marine sediments
clayey sand, interbedded with depaosits

coarse sand & clay

Varved silt/clay/sand Bedrock Lloyd Sand: sand, gravel, sandy
clay silt and clay

Assorted Pleistocene Raritan Clay Gardiners Clay
sediments




Soft Ground TBMs



l!ueens Tunnel Problems - A Case History
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What Are the Geological Gontrols on
Effective Hard Rock TBM
Tunneling in Crystalline Terrains?

Low Penetration Rates
Excessive Fines
Blocky Ground
Unstahle Headings and Sidewalls
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- Published Maps and Reports
- Boring Analysis
Fractures

[ensnv Studies
Petrographic Studies

“Rock Fahric'Studies

. Mineralogy
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Queens Tunnel Manmng Program 1998 2000,..,
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Gomparative Lithologic Analysis

0
100% [ Alignment Borings
60.0% 38.9% B Queens Tunnel Complex
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Granitic Gneiss ~ Pegmatite ~~ Mafic to Meso  Amphibolite Mafic Dikes Rhyodacite
Gneiss/Schist



The Queens Tunnel Complex

|. Garnet-Clinopyroxene-Plagioclase Rocks
+/- Hornbiende, Quartz, K-feldspar

Il. Leuco- to Mesocratic Gneiss

Leucocratic (0%-39% mafic mineral content),
Mesocratic [33%-63% mafic mineral content), and
Melanocratic (63%-90% mafic mineral content)
gneiss form the hulk of the Queens Tunnel Gomplex



Density Queens Tunnel (Mean = 2.87 g/cm®)
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- Petrographic Analysis (92 Samples)
- Texture
- Mineralogy
— Internal Structure
- Metamorphism

Number ' Location  Color DensiffQtz |Kspar Plagio/ An Opx Cpx Hbld Bio Garnet Opaque
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Petrographic Data Sheet
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Micaceous (+/- hornblende) penetrative foliation
vs. non-foliated “granoblastic” rock mass




In Western Manhattan:
Amphibolite Facies Schists
Well-layered Hartland Fm.
Foliated Textures




Orientation of Rock lﬂ!lﬂl‘ill!l

NE strike and moderate 57° dip anticipated
IBased on horings, Chesman, Tarkoyl

Highly variable trends found e
Extended reaches of tunnel exhibited gentle llllls

Only one horing (QTL-12) exhibited gentle dips at tunnel horizon

| | NE Leg NW Leg
Gentle Dips 17/93  18%  44/139  32%
Moderate Dips 34/93  37%  28/139  20%

Steep Dips 42/93 45%  67/139 48%




“
t
>

y i
y
o S

e
:26)4'1

el

4

o)













»
g > 2
o

.

. '






o g

Download NYC Geology Publications @
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