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Hurricane Frances Wind field. Max winds were 116 mph
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SED2D SimulationsSED2D Simulations

SED2D ModelingSED2D Modeling
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TwoTwo--way Coupling with RMA2way Coupling with RMA2

SED2D with Waves Provided Best SED2D with Waves Provided Best 
Calibration with Measured DataCalibration with Measured Data
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Hurricane Frances HindcastHurricane Frances Hindcast
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SED2D Results With WavesSED2D Results With Waves
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SED2D Main Channel Results SED2D Main Channel Results 
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SED2D East Channel Results SED2D East Channel Results 
with Waveswith Waves
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Laursen EquationLaursen Equation
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Laursen Design Contraction ScourLaursen Design Contraction Scour

Use 100Use 100--year Storm Surge Heightyear Storm Surge Height
Main BridgeMain Bridge

Live Bed Contraction ScourLive Bed Contraction Scour
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Clearwater Contraction ScourClearwater Contraction Scour
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Laursen Equation Laursen Equation –– Main ChannelMain Channel
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Laursen Equation Laursen Equation -- East ChannelEast Channel

-40

-35

-30

-25

-20

-15

-10

-5

0

0 100 200 300 400 500 600 700

Distance Across Channel (ft)

B
ed

 E
le

va
tio

n 
(N

A
VD

88
, f

t)

2001 Bed Elevation

2005 Bathymetric Survey

Larson Equation

2006 Design Conference 26

ConclusionsConclusions

LaursenLaursen Equation Difficult to Apply for Equation Difficult to Apply for 
Complex Boundary/Bathymetry FlowsComplex Boundary/Bathymetry Flows

Properly applied yields conservative resultsProperly applied yields conservative results

2D Sediment Transport Models Required 2D Sediment Transport Models Required 
for Complex Flow Situationsfor Complex Flow Situations

Waves Can Significantly Increase Waves Can Significantly Increase 
Contraction Scour Depths   Contraction Scour Depths   
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Improvements in Methodology for Improvements in Methodology for 
Predicting Scour at Complex PiersPredicting Scour at Complex Piers

Texas – April 2004
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Case 2

Partially Buried Pile Cap 

Case 3

Buried Pile Cap

Case 1

Pile Cap Above the Bed

Sediment

Water Surface
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Compute the effective diameter, D*, Compute the effective diameter, D*, 
of the complex structureof the complex structure

wherewhere
* ≡colD  effective diameter of the column

* * * *= + +col pc pgD D D D

* ≡pcD  effective diameter of the pile cap
* ≡pgD  effective diameter of the pile group

Complex Pier Scour MethodologyComplex Pier Scour Methodology
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Changes From HECChanges From HEC--18 Methodology18 Methodology

Additional Data Available (Including Partially Additional Data Available (Including Partially 
Buried and Buried Pile Caps)Buried and Buried Pile Caps)
Compute Entire Structure Effective DiameterCompute Entire Structure Effective Diameter
No Adjustments to Flow Velocity RequiredNo Adjustments to Flow Velocity Required
Flow Skew Angles Included in Effective DiameterFlow Skew Angles Included in Effective Diameter
Methodology Extended to Include:Methodology Extended to Include:

Partially Buried Pile CapsPartially Buried Pile Caps
Buried Pile CapsBuried Pile Caps
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New Laboratory DataNew Laboratory Data

Max Sheppard at University of AucklandMax Sheppard at University of Auckland
Sterling Jones at FHWA LabSterling Jones at FHWA Lab
Stephen Coleman at University of AucklandStephen Coleman at University of Auckland
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Jones’ Data
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ColemanColeman’’s Pierss Piers

Pier 1 Pier 2 Pier 3
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Sheppard's Sheppard's 
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Sheppard’s Data
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Improved Scour CourseImproved Scour Course

2 Days in Length2 Days in Length

New Developments IncludedNew Developments Included

Spreadsheet ProgramSpreadsheet Program
Complex Pier MethodologyComplex Pier Methodology
Single Pier EquationsSingle Pier Equations

More Discussion of Rock / Clay ScourMore Discussion of Rock / Clay Scour
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SummarySummary

More Sophisticated Techniques Required More Sophisticated Techniques Required 
for Complex Flows for Complex Flows 

22--D hydraulics and sediment transport modelsD hydraulics and sediment transport models

Wind Waves Can Have Significant Impact Wind Waves Can Have Significant Impact 
on Contraction and Abutment Scouron Contraction and Abutment Scour



FDOT Scour Short CourseFDOT Scour Short Course May 2005May 2005

2323

2006 Design Conference 45

OverOver--conservatism Reduced for Local conservatism Reduced for Local 
Scour Prediction at Complex Piers Scour Prediction at Complex Piers 

Procedure Extended to Include Partially Procedure Extended to Include Partially 
and Completely Buried Pile Capsand Completely Buried Pile Caps

Existing HECExisting HEC--18 procedure can UNDER 18 procedure can UNDER 
PREDICT scour depths for buried pile PREDICT scour depths for buried pile 
caps/footerscaps/footers

SummarySummary
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Questions, Questions, 
CommentsComments


