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Topic Description

Improved Complex Pier Scour Prediction Procedure
Improvements: have been made in the methodology for predicting local scour at complex piers.  In particular, the accuracy of scour
depth predictions at piers with either spread footers or partially or fully buried pile caps has been improved.  The revised procedure 

is outlined and comparisons between predicted and recently obtained laboratory data presented.
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Complex Pier GeometriesComplex Pier Geometries
Many Bridge Piers Have Complex Many Bridge Piers Have Complex 
GeometriesGeometries
Methodology Presented Here Is Suitable Methodology Presented Here Is Suitable 
for Piers that Can Be Approximated by the for Piers that Can Be Approximated by the 
Pier Shown in the Following FiguresPier Shown in the Following Figures
Physical Model Studies are Physical Model Studies are 
Recommended for Piers that Deviate Recommended for Piers that Deviate 
Significantly from the Generic PierSignificantly from the Generic Pier
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Complex Pier Definition Complex Pier Definition 
DiagramDiagram
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Complex Pier Scour MethodologyComplex Pier Scour Methodology
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Effective Diameter, D*:Effective Diameter, D*:
Diameter of a water surface penetrating circular Diameter of a water surface penetrating circular 
pile that will experience the same equilibrium scour pile that will experience the same equilibrium scour 
depth as the structure of interest under the same depth as the structure of interest under the same 
sediment/flow conditionssediment/flow conditions

Complex Pier Scour Complex Pier Scour 
MethodologyMethodology
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Compute the Effective Diameter, Compute the Effective Diameter, 
D*, of the Complex PierD*, of the Complex Pier

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 Complex Pier Scour 
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Effective DiametersEffective Diameters
Need to Determine, D*Need to Determine, D*colcol, D*, D*pcpc, and D*, and D*pgpg,,
Using Known Structure and Flow Using Known Structure and Flow 
ParametersParameters

D* = D*D* = D*col col + D*+ D*pcpc + D*+ D*pgpg
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Once the Effective Diameter has been Once the Effective Diameter has been 
Established, Equilibrium Scour Depth can Established, Equilibrium Scour Depth can 
be Computed Using Single Structure be Computed Using Single Structure 
Scour EquationsScour Equations

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

Additional Data Available (Including Additional Data Available (Including 
Partially Buried and Buried Pile Caps)Partially Buried and Buried Pile Caps)
Use of Entire Structure Effective DiameterUse of Entire Structure Effective Diameter
No Adjustments to Flow Velocity RequiredNo Adjustments to Flow Velocity Required
Flow Skew Angles Accounted For in Flow Skew Angles Accounted For in 
Effective DiameterEffective 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 New Laboratory 
DataData

Tests Conducted by Max Sheppard in Tests Conducted by Max Sheppard in 
Hydraulics Lab at the University of Hydraulics Lab at the University of 
AucklandAuckland
Tests Conducted by Sterling Jones at Tests Conducted by Sterling Jones at 
FHWA LabFHWA Lab
Tests Conducted by Stephen Coleman in Tests Conducted by Stephen Coleman in 
Hydraulics Lab at the University of Hydraulics Lab at the University of 
AucklandAuckland
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JonesJones’’ PiersPiers
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SheppardsSheppards’’ PierPier
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Existing, New and Existing, New and 
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ColemansColemans’’ PiersPiers
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Existing, New and Existing, New and 
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Existing, New and Existing, New and 
MeasuredMeasured

Coleman’s Case 2 and 3 Data
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FDOT Scour ProgramFDOT Scour Program
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SummarySummary
Procedure Divides the Complex Pier into Procedure Divides the Complex Pier into 
Its Components and Treats Each Its Components and Treats Each 
Component SeparatelyComponent Separately
Compute Effective Diameter of Each Pier Compute Effective Diameter of Each Pier 
Component (column, pile cap, pile group)Component (column, pile cap, pile group)
Sum Effective Diameters to Obtain Sum Effective Diameters to Obtain 
Effective Diameter of Entire Complex PierEffective Diameter of Entire Complex Pier
Compute Scour Depth Using Single, Compute Scour Depth Using Single, 
Simple Structure EquationsSimple Structure Equations
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SummarySummary
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
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Questions, Questions, 
CommentsComments




