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Pultruded Sheet Piling

Agenda Info
• Typical Applications 
• Installation Techniques
• Standard Details
• Process and Materials 
• Design Values and Validation



Hurricane Sandy 2012 Repair and Protect
2.5 miles of Completed Cantilever Storm Wall
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LONG BEACH, NEW YORK BOARDWALK
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LONG BEACH, NEW YORK BOARDWALK
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Bulkhead Example:

Tied-back wall with FRP wale

Storm outfall pipe penetration

35’ long sheets

Polyester Resin 

CITY OF OCEAN CITY, NJ 
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EGG HARBOR / MARGATE, NJ 



Hurricane Sandy Repair & Storm Protection 
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LAURENCE HARBOR, NJ 
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COLBOURNE CREEK BOAT RAMP - MD DNR - MARION STATION, MD 



After Hurricane Matthew
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HARBOUR ISLAND, SC
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MARGATE, NJ
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SARASOTA, FL



3,280 ft  (1000+ meters) Causeway
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AZERBAIJAN  PROJECT 
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BEAUFORT, SC



Elevated Bridge Approach
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SOUTHAMPTON, NY



Installation Options Include
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• Water Jetting 
• Vibro Hammer  e.g. ICE Model 6E
• Vibratory Compactor

Can be driven in soils with a Blow Count of 20 or less without a mandrel.



FRP Sheet Piling Typical Designs 
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Top Caps

SuperWale™ Corner Connector

SuperWale™ Section

SuperWale™ Corner Connector

SuperWale™ Section

SuperWale™ Corner Connector

Tied Back from 
Concrete Cap

Curved Wall with 
Concrete CAP

Cut-Off Walls Tied Back FRP Wales 
into Timber Piles



FRP Sheet Piling Typical Designs
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Top Caps

SuperWale™ Corner Connector

SuperWale™ Section

SuperWale™ Corner ConnectorSuperWale™ Corner Connector

NAVY Style Construction Tie Rods with Anchors Cantilever Walls



Why Specify FRP Sheet Piles?
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Steel rusts

Concrete spalls

PVC deflects and requires additional walersWood Rots



FRP Sheet Piles Are Manufactured By The Pultrusion Process
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Pultruded profiles are cut to 
length during the continuous 
manufacturing process.

4.

Thermoset resin and glass fiber 
reinforcements are combined 
and formed into the shape of 
the die on a continuous 
process.

1. The resin is initiated by the 
thermal decomposition 
process. The initiator is heated 
until a chemical bond 
dissociation produces two 
radicals. The chain continues 
to build until the monomer is 
used resulting in a cured resin.

2.

The profiles are pulled 
through a die.

3.

Pulling 
System*

Cut-Off Saw

Preformer

Continuous 
Strand Mat

Guide Plate

Rovings

Resin Impregnator

Surfacing Veil

Forming & 
Curing Die

*Caterpillar Pullers (shown)
or Reciprocating Pullers



Fiber Architecture
FRP Sheetpiles are made of E-glass Reinforcements. 
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Unidirectional roving make up 
the bulk of the longitudinal 
properties

Engineered fabrics are stitched 
unidirectional that form a mat.
The roving are stitched at 
predetermined angles

Thermoplastic polyester veils 
are applied to the outer 
surface for added UV 
protection



Glass reinforcements are 
guided into the die 
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The fiberglass is saturated with 
resin, in the die, and heat 
cured in a continuous process

Sheet piles are cut to length 
and prepared for shipment



Material Properties, How Do Pultruded Composites Stack Up?
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• Superior Tensile Strength/Stronger than A-36 Steel
• Linear Stress/Strain Curve with Little to No Yield

• Superior Compression Strength/Stronger 6061-T6 Aluminum
• Compression Strength and Compression Buckling Normally Govern 

the Design when Strength Governs

TENSILE STRENGTH

COMPRESSION 
STRENGTH
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MODULUS 
OF ELASTICITY

• Lower Shear Strength than Steel and Aluminum
• Lower Shear Modulus than Steel and Aluminum; Serviceability Calculations Should  

Include Shear Deflection Computations, Especially for Short Spans

SHEAR 
STRENGTH

Material Properties, How Do Pultruded Composites Stack Up?



Moment Capacity Validation Of FRP Sheet Piles
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Two Design approaches were 
utilized to predict the moment 
capacity of the 1580 Sheet Pile 
Section.  

Mechanics of Materials and FEA

LRFD PRE-STANDARD local buckling equations were used 
to predict the critical buckling stress in each profile.  



Finite Element Analysis 
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An FEA model was created using SolidWorks Simulation.

The simulation, based on the minimum mechanical 
properties, predicted a buckling stress of 12,044 psi or a 
ground line moment of 13,128 ft-lbs/ft of wall.

The mechanics of materials calculations predicted a 
moment capacity of 14,472 ft-lbs/ft of wall.



Full Section Testing To Failure
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SUMMARY: 

Mechanics of materials – 14,472 ft-lbs/ft of wall

FEA – 13,128 ft-lbs/ft of wall 

Full Section – 16,569 ft-lbs/ft of wall

The Failure moment was 
16,569 lb-ft/ft of wall which 
correlated to a compression 
stress of 15,201 psi.  Note: 
the ultimate compression 
strength of the FRP material 
is about 50 Ksi.   CAUTION! 



Which Design Values Are Important?
Typical Spec.– which values are relevant?
Which value governs the capacity of the pultruded sheet pile section?  
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Steel Sheets are normally specified based on the factored 
yield strength and section modulus which equate to the 
moment capacity. 

Steel has a modulus of elasticity of about 8x that of FRP, 
and most steel shapes have been designed to be compact 
sections. Hence, bucking is usually not a concern. 

FRP sheet piles cannot be analyzed the same way.  FRP 
materials do not have a traditional yield strength!  In most 
cases the local compression buckling strength dictates the 
moment capacity.



Characteristic Design Strengths Should Be Published Per 
ASTM D7290 
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It is an internationally recognized standard for evaluating 
material property characteristic values for polymeric 
composites for civil engineering structural applications.

The characteristic value is a statistically-based material 
property representing the 80% lower confidence bound on 
the 5th-percentile value of a specified population.

Why ASTM D7290?



Characteristic Values Can Be Used For ASD or LRFD Design Approaches
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• Typical industry ASD safety factors include:
- 2.0 to 2.5 in flexure
- 2.0 to 3.0 in shear 
- 2.5 to 3.0 for connections



Writing a Spec.  
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ASTM D7290 derived design strengths 
should be specified. 

Can be used for ASD or LRFD design basis. 

Moment capacity derived via the 
LRFD Manual of Pultruded Fiber 
Reinforced Polymer Structures

Note that the average modulus of 
elasticity values should be used for 
serviceability calculations 



Engineering  
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• Modeling software is readily 
available e.g. SPW911

• Geotechnical conditions, wall 
height, sheet pile section, water 
levels, slope angles and 
surcharges are considered in the 
design

• The wall is modeled, and the 
output is evaluated against the 
sheet pile capacity in terms of 
moment capacity, shear capacity, 
wale force on the sheet and 
serviceability. 

• Recommended safety factors: 
2.5 in flexure and 3 in shear



Important Design Considerations
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Deflection – The modulus of elasticity shall be the lessor of the average coupon 
derived (LW) tensile, or compression E-modulus.  Deflection, in a lot of 
cases, dictates the design.  

Moment Capacity –Based on the local compression buckling capacity of the 
sheet, not the yield strength!  Caution! 

Force on Wall Induced by Wale – Reference characteristic crush strength values 
published by the manufacture. 

Drive Ability of the Sheets Based on the Soil Profile Including Blow Counts –
Soils with blow counts of 20 or less can penetrated with FRP sheets. 

Point Loads – Use oversized hardware to dissipate load

Severe Abrasion Installations (e.g. Heavy ice flow) – Not a fit



Concluding Points 
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• Safety factors of 2.5 are recommended for members in bending and 3.0 for shear

• FRP sheet piles are corrosion resistant, offer superior longevity and typically drive better than PVC sheet piling

• Engineers should specify material design properties based on ASTM D7290 

• FRP sheet piles can typically be installed in soils with blow counts of 20 or less with vibro hammers

• Stiffer soils will more than likely require excavation or driving mandrel to ensure proper installation depth

• Pay particular attention to the deflection and point loads when designing FRP sheet pile walls. 

• Always specify the manufactures recommended hardware to avoid stress risers 

• Caps and connecters are common and offered by most manufacturers

• Consult with the manufacturer for proper design values, construction details and installation techniques – Not all 
pultruded sheet piles are the same!



ACMA Composites Technology Day

Presenter: Dustin Troutman
Director of Marketing and Product Development
Creative Composite Group
dtroutman@pultrude.com
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Thank You!

Questions?

mailto:dtroutman@pultrude.com
http://www.creativecompositesgroup.com/
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