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In New York Gity




Merguerian's Early
Field Work on
Manhattan
Island
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Merguerian Has
Devoted?
spent?
(Wasted?)
Most of his Career
Mapping the Surface
and Subsurface
Geology of NYC

Proper Field Attire
For NYC
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Hartland Formation and
Manhattan Schist
(upper unit)
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Manhattan Schist
(middle unit)
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Manhattan Schist
(lower unit)
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Manhattan Schist

F, Folds of S,
Central Park, NYC






















Taconic Arc - Passive Margin Gollision
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Con Edison Steam Tunnel
IRT #7 Line Extension

- Second Avenue Subway & i i < B
East Side Access (e G
NYC Water Tunnel #3 %

East Rrver: 83 feet
deep below the

Brooklyn Bridge
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Rohbins 239-282 HP TBM



TYPICAL CUTTER
POSITIONS #:21-4:42
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Robbins 235-282 HP |
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TBM at Con Ed
Tunnel

30 Street
and 15t Avenue
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second Avenue Subway
1931 - Plans Postnoned
Depression Era

By 1948 - (Abandonment]
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East Side Access Project Plans

Diverge

48tigstreet
49th street
54th street
55th street
56th street
57th street
58th street
59th street
60th street
61th street
62th street
63th street
64th street

Station
Approach

42th street
43th street
44th street
45th street

51th

52th

53th

Thl’Oat I . Madison Avenue
ree

Vent Plant

Grand Cen
Terminal
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) C - ( — Park Avenue

i — Lexington Avenue
Station
Caverns

3rd Avenue
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63rd Street
Tunnel
Single
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A. Schechter - NY



onstruction Will Take Place

West Cavern

East-West passage
connecting caverns

East Cavern

Existing GCT

Smoke exhaust
return duct

Supply alr

Upper platform
celling

Smoke exhaust
shaft

Upper Platform

Mezzanine
Stalrs, escalators
to upper platform

Lower Platform

HVAC pylon

Under-platform
ducts




CT3, Stage2
Manhattan
Water
Tunnel

e 10 0ct 2002
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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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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






Desirahle Kerf
Pattern in Hard Rocks
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l!ueens Tunnel Problems - A Case History
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Avg. TBM Penetration Rate (ft/hr)
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5.82 ft/hr

Actual
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- Published Maps and Reports
- Boring Analysis
Fractures

[ensnv Studies
Petrographic Studies

“Rock Fahric'Studies

. Mineralogy
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Gomparative Lithologic Analysis

0
100% [ Alignment Borings
60.0% 38.9% B Queens Tunnel Complex
50.0%
S 40.0% -
g
5 30.0% -
20.0% -
10.0% -
o 2.2% 28%
0.0% - 00% oo 00opmy

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
Q109 004480 M 35 M

Q109 1 004+80 & 25 2.72(M M 35 m m m
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Micaceous (+/- hornbiende) penetrative foliation
us. non-foliated “granoblastic” rock mass
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In Western Manhattan:
Amphibolite Facies Schists
Well-layered Hartland Fm.
Foliated Textures




Orientation of Rock laverlng

NE strike and moderate 37° dip anticipated
- [Based on borings, Ghesman, Tarkoy]

Highly variable trends found S
— Extended reaches of tunnel exhibited gentle dips

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%
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“Download NYC Geology Publications @
Www hofstra.etdu-










Lon Gisland




Long Island's Glacial Moraines
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Long Island Outwash Fans

—
Pre Cretaceous
Bedrock Serles
7 = 1

after Merguerian and Sanders 1993
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SE Glacial Grooves
Gentral Park, NYC
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Glacial Lake
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