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Queens Tunne
422 HP Electric
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TBM Chip Production
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Foliation Planes Perpendicular
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Foliation Planes

Chipping mechanism when TBM advancing
perpendicular to foliation (Case A)



Foliation Planes Parallel
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Chipping mechanism when TBM advancing
parallel to foliation (Case B)
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Damage to Horizontal Conveyor
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Anticipated vs. Actual Penetration Rate
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Anticipated vs. Actual Cost

$92 M Over
Budget

$250+

$200-

$150-

$100-

$50+

Cost without Overhead (millions)

$0

Budgeted Cost Actual Job Cost



Duke Geological Lab

Full Service Geotechnic
and Tunneling Analysis

www.dukelabs.com
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PetrographicAnalysis (92 Samples)
Texture
Mineralogy

Internal Structure
Metamorphism
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Thin section photomicrograph
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Typical Petrographic Data Sheet



High-Pressure Granulite Facies
Opx+Cpx+Primaryt
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