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Market Street Brid
Type of Bridge: Bascule
Horizontal Clearance: 175’
Vertical Clearance (high water):
Closed = 8
Open = Unlimited

A
Walnut Street Bridge y 4'h Street Bridge
Type of Bridge: Bascule @ Type of Bridge: Bascule
2N . Horizontal Clearance: 175’ 24 Horizontal Clearance: 145
Railroad Bridge CR 1833 = o Vertical Clearance (high water): ' M Vertical Clearance : 14’
1 b Closed = 14’ €7, (high water)
Open = Unlimited A, -

Shellpot Branch
Type of Bridge: Swing
Horizontal Clearance: 62’
Vertical Clearance (high water):
Closed =6’

Open = Closed in place Railroad Bridge CR

Swing span no longer in use
Swing span is in open position
Approach span is missing

Interstate 95
Type of Bridge: Fixed
Horizontal Clearance: 60/
Vertical Clearance : 22’

[high water)

- T AN W
Clty of W||m|ngton Populatlon 71, 525
Currently 4 bridge connections over the Christina River in Wilmington
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Site History

® Leather Tannery — Leather Tanning industry was
established in early 1800s. By 1910, leather was
Delaware’s most valuable produced product. There were
12 tanneries along the Christina River. A beef
slaughterhouse occupied the eastside of the project site
during the 1930s to 1960s

Ship Building — The Christina River was used extensively for
ship building during the World Wars. During WWII, the
area accounted for 5 Landing Ship Tanks, 15 Destroyer
Escorts, and 18 C1-A Passenger Cargo Vessels. Dravo
shipyard was located on the Westside of the project site

Wilmington Coal and Gas — also occupied the Westside
of the project site.
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Contamination

® Shallow soil contains lead, arsenic, polychlorinated
biphenyls (PCBs) and polynuclear aromatic
hydrocarbons (PAHs) above the DNREC screening
level criteria.

® The subsurface contains arsenic, lead, PCBs,

benzene, toluene, ethylbenzene, xylenes (BTEX),
cyanide, petroleum hydrocarbons, and PAHs
above the DNREC screening criteria.

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

O Drilled Shaft
> 4-ft Diameter for Abutments
> b6-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

High Strain Dynamic Testing with Signal Matching
Two sacrificial test piles in the water
One Test pile at each Substructure




Driven Precast Concrete Pile Foundation
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Driven Precast Concrete Pile Foundation




Bridge Approach Alternative Analysis

Conventional Abutment with Extended CIP
Wingwalls on Deep Foundation

U-Shaped CIP Concrete Wall supported on Deep
Foundation

Bridge Back Spans
Preloading Embankment and MISE Wall Approach

Total Load Balance with Expanded Polystyrene
(EPS)

Deep Mixing Method (DMM) with MSE Walls
Stone Columns/Densified Aggregate Piers




Preloading Embankment — Staged Construction

Staged Construction for Shear Strength Gain

0 5-Stage Construction for 17-ft high embankment
O PVD’s with Quarantine Period - 90% Consolidation

d 90-days between Stages for Strength Gain
General Equation: S, = 0.25 (OCR)%8¢,,
Upper Range: S,, = 0.4 o,
Calibrated Equation: S, = 0.31 (OCR)%80;,
Power Curve: S;, = 0.4099(g;,)*32%7
WSDOT Method based on Ladd (1991)
Shear Strength Gain: A S, = Ao, tan @ .,nsol.

Sin @y

where : tan @ pncor = 1-sin @y,




Preloading Embankment — Staged Construction
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Bridge West Approach Ramp
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Bridge West Approach Ramp
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Bridge East Approach Ramp
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Bridge East Approach Ramp

Deep Mixing Method (DMM)

L Bench Scale Testing

L Performance Specification

L Contractor’s Design
Bench Scale Testing (Optional)
Final Design
Preproduction DMM Test Program
Production DMM
DMM QA/QC Program

Controlled Modulus Column (CMC)

U Performance Specification
U Contractor’s Design

O Final Design

O Static Load Test

O Production DMM

0 CMC Installation Logs for QA/QC
O Minimum Amount of Spoils




Bridge East Approach Ramp
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Bridge East Approach Ramp

Controlled Modulus Column




Bridge East Approach Ramp

DGI-Menard @

CMC Installation Log MmenARD

Job Site Data: Data for Pile No: r2

Project name: Christina River Date:  10/19/2017 CMC length:
Area: Wilmingtion, DE Starttime:  9:10:51 AM CMC diameter:

Client: DelDOT Endtime: 9:23:55 AM Theo. Volume:
Contractor:  R.E. Pierson Totaltime:  00:13:0 Act. Volume:
Machine: BG-22 Pausetime:  00:00:00 Overbreak:
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East Approach Surchage

Embankment Surcharge
Height of Embankment: 7-ft ik

Additional Surcharge: 2-ft INERNR.

Quarantine Period: 5-months 1 | ”"

Total Est. Settlement: 10-inches
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STA. 448+50

EMB-IN—-4
EMB-IN-2 TOP PVC 6.86
TOP PVC 3.57 STA: 448+50.68
STA: 447+54.17 OFFSET: 43.23" LT

OFFSET: 42.89" LT

EMB—-PZ-2
criD EL 4.51 O © SP-2
STA: 448+55.56

OFFSET: 218" LT
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EMB—PZ—1 \
GRND EL 4.30 EMB-PZ-3
STA: 447+57.49 GRND EL 4.00 EMB-PZ-5 -
OFFSET: 0.65° RT STA: 448+56.01 GRND EL 5.1
OFFSET: 0.00" STA: 449+44.57

OFFSET:0.11" RT

EMB=PZ-4
cro L 4120 O SP.4
STA: 448+55,82

OFFSET: 23.63' RT

EMB—IN—-1

TOP PVC 5.25
STA: 447+50.56 EMB—IN-3
OFFSET: 40.40 RT TOP PVC 5.90
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East Approach Surchage Settlement

Embankment Settlement vs Time
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