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TBM Tunnel



Foliated Textures Anticipated in Well-Layered Hartland Formation



Foliated Textures Anticipated



Tough, Granoblastic Textures Encountered



1ó = 10õ Mapping Program 1997-1999



Incorrect Pre-Bid Lithotype Anticipation from Tunnel-Horizon Borings



Density Analysis  >> Anticipation (~2.5-2.6)



Pre-bid Data =

NE-trending

Steep SE Dip

of Foliation

Very Favorable

Tunnel Drive

Orientation!!

Instead:

11% ~ 0°

27% <30°

38% Gentle Dips

Very Unfavorable

TBM Tunnel Drive

Orientation!!



Early Granulite Facies

Opx+Cpx+Gt



Secondary Upper 

Amphibolite Facies

Hbl+Bio+Gt

Garnet Necklaces



~11% of Tunnel up to 50% Garnet

in 32 Zones (Ore Deposit!!)

Abrasive, Tough Granoblastic Rock Mass =

Low Penetration Rate of <6õ/hour vs.

9õ/hour Anticipated and Excessive Fines



Subaqueous Bridge Shafts



Passaic Fm Sandstone

Water,  Blocks and Aquatic Life = Hydrologic Connectivity with River



Video Mapping System



2-D Map

From

Videos



Shaft 23 ð Curled

3-D Map on Acetate

Detected

Three Intersecting

Fault Systems

1) N35 ° E, 75 ° NW

2) N25 ° E, 80 ° SE - 80 ° NW

Conjugate Set

3) N40 ° W, 70 ° NE


