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Duke Geological Lab

Full Service Geotechnical
Tunneling Analysis
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Petrographic Analysis (92 Samples)

o Texture
o Mineralogy
o Internal Structure
o Metamorphism
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Hundreds of faults mapped in five groups B q £5%
From oldest to youngest:

= NW strike and gentle SW dipping faults

= ENE-trending steeply dipping faults

= Subhorizontal fractures and faults

= NNE-trending steeply dipping fault system
= NNW-trending “Manhattanville” fault system

Database on GANJ webpage
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Gently-dipping Faults of Group A

Group B

NW strike and gentie SW dip

Both normal and reverse offset

Tynically reactivate older, Ds ductile shears
Thin zones of fault breccia and crush zones
Gommonly contain sheared pegmatite
Laterally extensive features that persist for 100s of feet

Abruptly terminate by ramping steeply into crown and
down into invert
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Steeply-dipping Brittle Faults of Group B

- ENE strike and steep NW and SE dips
- Reactivate Group A faults and older ductile shears
- Thin zones of fault breccia and crush zones
- Cut by subhorizontal fractures (Group C) and younger
faults (Groups D and E)

stiibhorizontal Brittie Faulits of Group C

- Cut Group A and B faults and older ductile shears
- Thin zones of fault breccia and crush zones
- Cut by Group D and E faults



NNE-Trending Fault System of Group D

- NNE strike and steep dips; dip-slip mechanisms

- Structural control - parallel to Pz regional S, foliation
- Thick zones of fault gouge and breccia

- Clay-, zeolite-, and chlorite-rich gouge zones

- Stilbite — Calcite — Chabazite — Analcime - Apophyllite
- Relatively young - they cut 295 Ma rhyodacite dikes
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NNW-Trending Fault System of Group E

- NNW strike with steep dips; R/IL and L/L strike-slip offset
- Follow S, traces of open cross folds (F,)

- Commonly healed with quartz +/- pyrite

- Youngest fault group - they cut all tunnel structures

- Reactivate many older faults

- Persistent features in west part of NW-leg of tunnel

- Associated with areas of stress relief

- Produce wet zones in areas of fault convergence
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Second Avenue Subway




second Avenue Subway - North Cavern Center Slash Second Avenue Subway

Working Face at Sta. 1204+90; Elev. +79' to +108’

0+10 0+05 dz 0+05 0+10 0+15 0+20
1D | 1 | | | | 110
Lithology: Migmatitic, biotite-muscovite-garnet schist
with mica-quartz-plagioclase granofels interlayers
and subordinate hornblende-biotite amphibolite.
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+100 — —+100
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Listed on attached site
report with raw image
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Second Avenue Subway

‘ Sta 12095+10
f‘ North Cavern West Slash



second Avenue Subway - North Cavern West Slash Second Avenue Sllllwav

Working Face at Sta. 1205+10; Elev. +79’ to +10%’

0+15 0+20 0+25 0+30 0+35 0+40
+110 | I | | I l +110
Discontinuities 1-13: Lithology: Migmatitic, biotite-muscovite-garnet schist
Listed on site report with mica-quartz-plagioclase granofels interlayers
and subordinate hornblende-biotite amphibolite
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.
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PRELIMINARY GEOLOGICAL MAP
R/L. OF CENTRAL PARK, NYC
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Manhattanville “125 Street” Fault
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New York Gity
Earthquake
Gan it Happen Here?
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17 January 2001, M =24

- The epicenter of yesterday’s earthquake and a ook at the 125th Street fault;
n M'ﬂrr” ﬂg Jﬂ" believed to be where the quake occourmed.
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How Well Will
NYC Withstand
A Moderate
Earthquake?

How is NYC Built?







It's Not My
Fault!

He put me up
to this!
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