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Issues with Dredged Caisson

Material Cost for Fabricated Dredge Wells:

ï3.1 Million Pounds of Structural Steel

ï$4.5 Million Fabrication Cost 

Schedule Problems

ïProject letting delayed until December 2005, 

caisson could not be ready for the 2006 season

Constructability Issues

KTC Changed Pier 7 Foundation to Design-

Build by Addendum 



Bid Results

Engineers Estimate: $23.7 M

American Bridge: $45.8 M

Massman Construction Co.: $39.4 M

C. J. Mahan Construction Co.: $28.4 M
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Design ïBuild Foundation at Pier 7

Tremie-Concrete Seal/Sub-Footer

48ò Dia. Steel Piling

Footing Stem



Pier 7 Foundation

Design

Richard L. Engel, P.E.

Vice President

E. L Robinson Engineering of Ohio Co.





Pier 7 Design Criteria 

Use a portion of the existing proposed pier

Barge Impact Load

Seismic Event

Scour

Footing Elevation

Pile Foundation

Cofferdam Size

Footing Seal
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Footing Elevation

Top of the footing at the normal water 

elevation

Place the bottom of the footing at the river 

channel flow line elevation

Place the top of the footing at the river 

channel flow line elevation



Design Logic for a Pile 

Foundation

Determine a preferred minimum depth for 

the cofferdam

Address scour concerns

Establish a design footing elevation

Establish an acceptable construction 

procedure

Do not use a traditional cofferdam 

concrete seal

Why not use a drilled shaft foundation  



Determine a Preferred Minimum 

Depth for the Cofferdam
Drivability ïReminder this is design build

Cost

Bottom of the concrete seal

Why was the dredge well shown in the 

plans



Traditional Concrete Seal

Weight of the mass concrete 

Buoyant weight of the piles

Pile uplift geotechnical resistance



Pile Group

Uplift Capacity



3-Dimentional view of Pier 7
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Scour

For the proposed design the predicted the 

scour depth is 35 feet
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FB-Multi Pier

FEM Analysis



SAP 2000 FEM Analysis
Moment in longitudinal direction

Moment in transverse direction



Construction Procedure

Install sheeting

Excavate

Drive piles

Place bottom mat of reinforcing steel  

under water

Place footing concrete by the tremie        

method for the portion of the footing used 

as a structural reinforced concrete seal 



Pile Design

Structural Design

Geotechnical Design

Scour

Barge Impact Load

Drivability

Pile wall thickness

Pile reinforcement

Pile plug
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204.2.2 CAST-IN-PLACE REINFORCED 

CONCRETE PILES

PIPE PILE 

DIAMETER

DESIGN LOAD ULTIMATE 

BEARING 

VALUE

12 INCH 50 TONS 100 TONS

14 INCH 70 TONS 140 TONS

16 INCH 90 TONS 180 TONS



CIP

Diameter

(in)

BDM

Max.

Design

Load

(Tons)

AASHTO

Allowabl

e Design 

Load

(Tons)

12
$28/ft

50
$0.56/Ton

124
$0.22/Ton

14
$36/ft

70
$0.52/Ton

163
$0.22/Ton

16
$49/ft

90
$0.54/Ton

206
$0.24/Ton

C.I.P Pile Load and Cost 

Comparison

Wall Thickness = 0.25 inches

Pall=0.25FyAs + 0.4 Fcô Ac

Fy = 36 Ksi ,  Fcô = 4 Ksi


