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Site History

JLeather Tannery — There were 12 tanneries along the Christina River.

JShip Building — Dravo shipyard was located on the Westside of the
project site.

JWilmington Coal and Gas — also occupied the Westside of the project
Site.

Contamination

IShallow soil contains lead, arsenic, polychlorinated biphenyls (PCBs) and
polynuclear aromatic hydrocarbons (PAHSs)

JGroundwater contains arsenic, lead, vanadium and methyl tertiary butyl
ether (MTBE).
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Bridge Foundation Alternative Analysis

] Drilled Shaft
» (-ft Diameter for Abutments

» 6-ft Diameter for Piers with Rock Socket

] Driven Precast Concrete Piles
» 24-inch Square Piles for East Abutment
» 30-inch Square Piles for Piers and West Abutment




Driven Precast Concrete Pile Foundation




Driven Precast Concrete Pile Foundation




Bridge Approach Alternative Analysis
Structural Options

J Conventional Abutment with Extended CIP Wingwalls on Deep Foundation
J U-Shaped CIP Concrete Wall supported on Deep Foundation
J Bridge Back Spans

Geotechnical Options

J Preloading Embankment and MSE Wall Approach

) Total Load Balance with Expanded Polystyrene (EPS)
] Deep Mixing Method (DMM) with MSE Walls

J Stone Columns/Densified Aggregate Piers




Preloading Embankment — Staged Construction

Staged Construction for Shear Strength Gain

J 5-Stage Construction for 17-ft high embankment
J PVD’s with Quarantine Period - 9go% Consolidation

J go-days between Stages for Strength Gain

General Equation: S, = 0.25 (OCR)%30;,
Upper Range: S,, = 0.4 g,
Calibrated Equation: S, = 0.31 (OCR)°%a),
Power Curve: S, = 0.4099(g;)132%7
WSDOT Method based on Ladd (1991)

Shear Strength Gain: A S;, = Ao, tan @ pnsol.

sin @y
1-sin @y

where : tan Q@ pnso1. =




Embankment

Fill

Embankment
Fill

; ..at?gtqm'fa
- __Shiear Strength
el g A

o

T Embankment : 5
Fill ; :
_ Straumla{l) v il 20 e 7 Syawdia(l) - = :
A Shear Strength Contours P = Fa <" o7~ Shear Strength-Contours
% Stratum Ib Straturm Ib
Stratum 11 Straturn 11
11-ft High Embankment
Stage lll Preloading Embankment

7-ft High Embankment
Stage Il Preloading Embankment

Stratum 1|

4-ft High Embankment
Stage | Preloading Embankment
Embankment

Fill

Embankment

Stratum |b

Fill

Stratumn 11

) b / 3
Stratum b
\
Stratum Il 1
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Bridge West Approach Ramp

Conventional Embankment
Structure
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Bridge West Approach Ramp

Geomembrane




Bridge West Approach Ramp




Bridge East Approach Ramp
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Preliminary Design of DMM

J Bench Scale Testing Length of DMM: 4o-ft to 5o-ft

OUnconfined Compressive Strength: 120-psi  —/Area Ratio: 25% o 40%

IDiameter of DMM: 3-ft Min and 5-ft Max

f



Bridge East Approach Ramp
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Bridge East Approach Ramp

Controlled Modulus
Column (CMCQ)
Installation




Bridge East Approach Ramp

Deep Mixing Method (DMM)

d Bench Scale Testing
1 Performance Specification
d Contractor’s Design

D0 OO0

Bench Scale Testing (Optional)
Final Design

Preproduction DMM Test
Program

Production DMM

DMM QA/QC Program

Controlled Modulus Column
(CMQO)

1 Performance Specification
1 Contractor’s Design
4 Final Design
(] Static Load Test
1 Production DMM
d CMC Logs for QA/QC
d Minimum Amount of Spoils




Bridge East Approach Ramp

15.6-inch Diameter CMC

U 55-kips Design Load

1 Center to Center Spacing
3I_61I

12.5-inch Diameter CMC

1 92-kips Design Load

1 Center to Center Spacing
6"0" to 7I_6II

Preloading & Instrumentation
d 7-ft Embankment
4 Settlement Plates




Bridge East Approach Ramp




) Embankment Surcharge
S i o d Height of Embankment: 7-ft

5 e "% s O Additional Surcharge: 2-ft

a T d Quarantine Period: 5-months

] Total Est. Settlement: 10-inches

East Approach Embankment and Surcharge
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East Approach Embankment and Surcharge
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Embankment Settlement Plates
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