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Plan Method: Dredge Well Caisson
3.1 Million Pounds of Structural 3.1 Million Pounds of Structural 
SteelSteel
$4.5 Million Fabrication Cost$4.5 Million Fabrication Cost

CYTC: Design Build CYTC: Design Build 
OptionOption



Bid ResultsBid ResultsBid ResultsBid Results

Engineers Estimate:Engineers Estimate: $23 7 M$23 7 MEngineers Estimate:Engineers Estimate: $23.7 M$23.7 M

American Bridge:American Bridge: $45.8 M$45.8 M
Massman Construction Co :Massman Construction Co : $39 4 M$39 4 MMassman Construction Co.:Massman Construction Co.: $39.4 M$39.4 M
C. J. Mahan Construction Co.:C. J. Mahan Construction Co.: $28.4 M$28.4 M



Pier 7Pier 7
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Footing Stem

Tremie-Concrete Seal/Sub-Footer

48” Dia. Steel Piling

Design – Build Foundation at Pier 7



US-60 over Tennessee River
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PIER 7 Design Build
3/16/2006
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A scour evaluation was performed, the scour depth was determined to be 35 feet 
PIER 7 Top of Footing at Mudline
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Design Logic for a Pile Design Logic for a Pile 
FoundationFoundation

Determine a preferred minimum depth forDetermine a preferred minimum depth forDetermine a preferred minimum depth for Determine a preferred minimum depth for 
the cofferdamthe cofferdam
AddAddAddress scour concernsAddress scour concerns
Establish a design footing elevationEstablish a design footing elevation
Establish an acceptable construction Establish an acceptable construction 
procedureprocedurepp
Do not use a traditional cofferdam Do not use a traditional cofferdam 
concrete sealconcrete sealconcrete sealconcrete seal



Pile Groupp
Uplift Capacity

Weight of 
Structural 
Tremie = 9200 
Kips



US-60 over Tennessee River
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PIER 7 Design Build
11/23/2005

7

48” Diameter CIP Open Ended Pipe Piles

High Water Elev. 348’

6660 Kips

Barge Impact Force
applied at this elevation

6660 Kips

Top of Footing Elev. 284’ 4 Ft. Diameter Open end
Pipe Pile, 1” wall Thickness
Reinforced with 18 #11

Btm of Footing Elev. 270’

Normal Water Elev. 302’

And Flow Channel Elev. 270’
Reinforced with 18 #11

3-Dimentional view of Pier 7



US-60 over Tennessee River
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PIER 7 Design Build
3/16/2006
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FB-Multi Pier
FEM Analysis

Front View Side View

6” 11’ 16’

40’

18 # 11 Bars

40’

13’

Detail of pile to cap connection



SAP 2000 FEM AnalysisSAP 2000 FEM Analysis
Moment in longitudinal direction

Moment in transverse direction



Pile DesignPile DesignPile DesignPile Design

Structural DesignStructural DesignStructural DesignStructural Design
Geotechnical DesignGeotechnical Design
S (35 F t)S (35 F t)Scour (35 Feet)Scour (35 Feet)
Barge Impact Load (6600 Kips)Barge Impact Load (6600 Kips)
DrivabilityDrivability
Pile wall thickness (1 inch)Pile wall thickness (1 inch)Pile wall thickness (1 inch)Pile wall thickness (1 inch)
Pile reinforcement (18 # 11 top 50 feet)Pile reinforcement (18 # 11 top 50 feet)
Pil l (5 f t ?)Pil l (5 f t ?)Pile plug (5 feet ?)Pile plug (5 feet ?)





Pier 7 Pile LoadsPier 7 Pile LoadsPier 7 Pile LoadsPier 7 Pile Loads

Load on 48 inch OEP PileLoad on 48 inch OEP PileLoad on 48 inch OEP PileLoad on 48 inch OEP Pile
–– Design = 870 TonsDesign = 870 Tons

Ultimate = 1960 TonsUltimate = 1960 Tons–– Ultimate = 1960 TonsUltimate = 1960 Tons
Dynamic Load Test MeasurementsDynamic Load Test Measurements

O ?O ?–– EOID =  ? EOID =  ? 
–– BOR  = 2150 Tons                               BOR  = 2150 Tons                               





Pier 7 ConstructionPier 7 Construction
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Pier 8 Plan: 360 ea. 14” Steel H-Piles @ 56’



Pier #8 VECP: 300 each 14” PrecastPier #8 VECP:  300 each 14  Precast 
Concrete Piles @ 40’







Pier #8Pier #8



Pier #9


