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Rehabilitation of US-158 through Elizabeth City, NC
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Replace 1930’s Bascule

Retain 1970’'s Bascule \

Main Project Objectives
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End Project

= Settling Pavement
and Poor Drainage

‘ Project Limits and Main Objectives
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Poorly Performing Stormwater Drainage System
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Approximate Existing Groundline
2-ft +/- below exisiting slab

Existing Timber Pile Supported Concrete Slab
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‘ Ground Settlement Below Slab

Historic District
Open Public Schools

%] Historic District
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‘ Project Commitments

End Project
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Project Commitments

‘ Vibration Sensitive Buildings
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03/18/2010

Vibration Sensitive Buildings ‘
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Vibration Sensitive Buildings ‘
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‘ Questionable Construction ‘
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Questionable Construction
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Questionable Construction
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Questionable Construction
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Pre-existing Building Settlement
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Pavement Settlement
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1885 Elizabeth City Historic Map
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1902 Elizabeth City Historic Map
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1948 Elizabeth City Historic Map
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Preliminary Stormwater Drainage Design
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Final Stormwater Drainage Design ‘
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Initial Water Content = 107% to 723%
Void Ratio = 2.6 to 13.4

Cc=009to 55

Cr=0.09to 0.53

Specific Gravity =1.7to 2.5

Organic Content = 14% to 28%
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Subsurface Profile
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Landfill Material under -Y- Lines in Northern Creek Channel
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Existing Asphalt Thickness
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Lightweight Foamed Concrete Backfill
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Temp Shoring to
maintain 2 traffic lanes

Mainline Undercut for Foamed Concrete
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-Y- Line Undercut for Foamed Concrete
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-Y- Line Foamed Concrete Placement
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-Y- Line Foamed Concrete Placement
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-Y- Line Foamed Concrete Placement
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Surcharge =250 psf

Excavation Depth

Sand

16 ft.

40 ft. F

Organic Sand Clay
I?Muckll

17 ft.

Very Soft Clay
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7-ft Deep Excavation FEM Modeling for Temp Shoring
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7-ft Deep Excavation FEM Modeling for Temp Shoring
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Horizontal Displacement vs. depth
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Lateral Displacement (in.)
0 2 4 6 8 10

0
1to 3inches of deflection
is acceptable
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Revised 4-ft Deep Excavation Modeling and Actual Deformation
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Second phase of -L- Foamed Concrete Construction
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‘ Timber Pile Supported Concrete Slab ‘

37

NCDOT Owned
Load Test Reaction Mass
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1930's Timber Pile Static Load Test and Parallel Seismic Length
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Piles tested to 80 to 94 kips
Limited by reaction movement
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1930’'s Timber Pile Static Load Test and Parallel Seismic Length ‘
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‘ Roadway Deck Micropile Underpinning ‘
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Roadway Deck Micropile Underpinning
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1st Micropile Drilling Technique, CFA type construction
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‘ 2nd Micropile Drilling Technique, Bar Insertion after Grouting
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‘ 3rd Micropile Drilling Technique, Insert bar through Drill Head
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3rd Drilling Technique, Micropile Bar Insertion and Drop Off Bit

45

Roadway Deck Micropile Underpinning
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Micropile vs. Timber Pile Load Tests
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Signal Pole Footing Group Analysis
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Signal Pole Footing Micropile Casings
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Signal Pole Footing Micropile Casings
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| Permanent Vibration Monitoring Station
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Retain 1970's Bascule \ Replace 1930’s Bascule

Removal and Replacement of 1930's Bascule Lift Piers
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Existing Lift Pier to Be Removed

53

North Carolina ncdot.gov

-SEREEE S -
Pier 6 Cofferdam E',JL J

-

Removal and Replacement of Lift Piers ‘

5/5/2015

27



North Carolina ncdot.gov

VS.

Pier 5 Cofferdam Pier 6 Cofferdam

Cofferdam Wall Construction

55

rth Carolina ncdot.gov

Early Attempt at Existing Pier Removal ‘
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Drop Weight for Breaking Existing Pier and Seal
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Pier 5 Existing Pier and Seal Removal
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| Pier 5 Permanent Foundation
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Pier 5 Permanent Foundation
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Questions ?
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