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Why Fiber Reinforced Polymer (FRP) Structural Shapes  
Have Become a Material of Choice
By Daniel A. Witcher, P.E., S.E.

In today’s world of focus on structures that can be erected easily and quickly, provide a long service life, and generate fast economic 
pay-back, FRP structural shapes, plate and building products are rapidly gaining recognition. Structural engineers, as well as 
architects, constructors and owners, are making pultruded FRP shapes a material of choice on many projects. No longer considered 
an unproven, “exotic” alternative, FRP shapes have very high strength-to-weight ratios and extended life cycles when compared to 
conventional materials. These materials can improve constructability, lower field installation costs, enhance serviceability and sustain-
ability resulting in less maintenance and will not rot or corrode in most environments.

stainless steel bolts and rivets or fiberglass 
threaded rods and thermoplastic cast nut 
systems. Adhesives can be incorporated in 
connections to provide redundancy, and 
to distribute forces and stresses evenly. 
Many building products incorporate in-
terconnected joints or mechanical splines 
with adhesives to produce rigid interlock-
ing assemblies.

Where FRP Pultruded 
Products Have Been Utilized
Utilizing the material’s mechanical and 

physical properties and characteristics, 
structural engineers have incorporated 

FRP structural components, products, 
and systems into extremely varied and 
wide ranges of applications and projects. 
In each application and project where 
these products are used, the design team 
has taken advantage of the characteristics 
of the products as compared to conven-
tional materials (including structural steel, 
stainless steel, aluminum, concrete and 
timber). Table 1 (page 24) lists types of 
construction markets and applications 
and the serviceability, constructability 
and sustainability characteristics of FRP 
pultruded products as compared to con-
ventional materials. In these applications, 
pultruded fiberglass products have proven 

Figure 1: Fiberglass Structural Shapes were used for the structural framework in this pharmaceutical 
waste treatment plant in Puerto Rico. FRP building panels were installed as odor control covers. FRP 
was chosen due to its ability to resist corrosion and be easily and quickly installed.

What Fiber Reinforced 
Polymer (FRP) Pultruded 

Products Are
FRP pultruded structural shapes, plates, 

and building products are produced by 
the “pultrusion” process where reinforcing 
fibers (placed in pre-engineered laminates 
by specially designed tooling) are pulled 
through a liquid resin matrix (resins, 
fillers, and special property defining ad-
ditives), cured in a heated die, and cut to 
required lengths. The most widely used 
reinforcements are glass and glass/car-
bon hybrids. Common resin systems are 
polyester, vinyl ester and epoxy. Some 
products incorporate other reinforcements 
such as aramid fibers and/or other resins 
such as polyurethane or phenolic resin 
systems. Variations in physical and material 
properties can be achieved by the changing 
of the types of resins and additives, and 
the types, forms and fiber architecture of 
the reinforcements.
The structural engineer can take advan-

tage of the characteristic properties of 
pultruded FRP structural products by 
properly selecting the material and products 
specific to his or her project requirements. 
Characteristic properties include:

•  corrosion resistance in high  
acidic environments,

•  thermal and electrical  
non-conductivity,

•  lightweight (weighs 80% less  
than steel),

• high strength,
• dimensional stability,
• low maintenance, and
• custom colors.

Fabrication of FRP  
Pultruded Products

The fabrication of pultruded FRP struc-
tural products is very similar to fabricating 
structural timber structures. Standard 
woodworking saws, drills, and sanders are 
used. Connections and joints are generally 
made with mechanical fasteners such as 

continued on page 25
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petro-CheMiCal/CheMiCal + + e e + + + + e + + +
acceSS walkway SyStemS + + e e + + + e e + e e
tank farm platformS/raiSed flrS + + e e + + + + e + e e
hazardouS material Storage + + e e + + + + e + e e
Spill containmentS + + e – e + + + + + e e
encloSureS (equipment/perSonnel) + + e e + + + e e + + +
pipe SupportS/rackS + + – – + + + + e + e e
cover SyStemS + + e e + + + e e + e e

Water treatMent FaCilities + + e e + + + e e + e e
acceSS walkway SyStemS + + e e + + + e e + e e
baffle SyStemS + + e e e + + e e + + +
cover SyStemS + + e e + + + e e + e e
encloSureS (equipment/perSonnel) + + e e + + + e e + + +
pipe SupportS/rackS + + – – + + + + e + e e
cover SyStemS + + e e + + + e e + e e

poWer Generation CoolinG + e e e + + + e e + + +
cooling tower Structure + e e e + + + e e + + +
acceSS walkway SyStemS + e e e + + + e e + + +
decking SyStemS + e + e + + + e e + + +
pipe SupportS/rackS + + – – + + + + e + + +
wind turbine bladeS + + – – + + + e e + e e

pollution Control + + e e + + + e e + e e
cover SyStemS + + e e + + + e e + e e
containment SyStemS + + e – e + + + + + e e
acceSS walkway SyStemS + + e e + + + e e + e e
de-Sulphurization/demiSter Str. + + e e + + + + e + e e

eleCtriCal/Cellular CoMM. + + e e + + + e e + + +
antenna SupportS + + e – + + + e e + e e
croSS armS + + + e + + + e e + + +
emi/rfi encloSureS + + e e + + + e e + + +
equipment Screen wallS/faScia + + e e + + + e e + + +
Spill containmentS + + e – e + + + + + e e
trench coverS + + e e + + + e e + e e
tranSmiSSion poleS + + e – + + + + e + + +

Marine/oFF-shore + + e e + + + e e + + +
acceSS walkway SyStemS + + e e + + + e e + + +
deck SyStemS + + e e + + + e e + + +
encloSureS (equipment/perSonnel) + + e e + + + e e + + +
equipment Screen wallS/faScia + + e e + + + e e + + +
marine life aquarium Structure + + e – + + + e e + + +

CoMMerCial/arChiteCtural + + e e + + + e e + + +
exterior rail/balcony SyStemS + + e e + + + + e + + +
faScia SyStemS + + e e + + + e e + + +
penthouSe equipment encloSureS + + e e + + + e e + + +
ada compliant decking SyStemS + + e e + + + e e + e e
pool fencing/railing + + e e + + + e e + + +
lighting poleS + + e – + + + e e + + +

transportation/inFrastruCt. + + e e + + + e e + e e
concrete reinforcementS + + e e e + + e e + e e
bridge deckS/SidewalkS + + e e e + + + e + e e
bridge Structure + + e – e + + e e + e e
utility coverS + + e e + + + e e + e e

parks/reCreation + + e e + + + e e + e e
pedeStrian bridge SyStemS + + e – e + + + e + e e
pool gratingS/coverS + + e e + + + e e + e e
utility coverS + + e e + + + e e + e e

Table 1: Pultruded FRP Structural 
Products as Compared to Conventional 
Materials1 for Various Applications.
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Daniel A. Witcher, P.E., S.E., M. ASCE is 
the Corporate Chief Structural Engineer of 
Strongwell Corporation, Bristol, VA. Mr. 
Witcher serves as the chairman of the ACMA 
Technical Committee responsible for industry 
oversight of the ASCE produced LRFD 
Standard for Fiber Reinforced Polymer 
(FRP) Structures. He can be reached at 
dwitcher@strongwell.com.

superior in design and performance, and 
in the last decade, most have received FRP 
pultruded products not as a value engineered 
substitute for conventional materials, but as a 
targeted, first choice, specified material. Fig-
ure 1 (page 23) illustrates recently designed, 
fabricated and constructed facility that incor-
porates FRP pultruded structural shapes and 
building panels.

FRP Pultruded Products  
Codes and Standards

For over forty years structural engineers 
have relied upon design guides and manuals 
produced by manufacturers of the FRP pul-
truded products. These guides and manuals 
have served designers well; however, as with 
all mature construction materials, FRP must 
be incorporated into and governed by build-
ing codes and design standards. The 2009 
International Building Code, produced by 
the International Code Council, contains 
new sections addressing the requirements and 
use of Fiber Reinforced Polymers and Fiber-
glass Reinforced Polymers in and on buildings 
and other structures. The American Society of 
Civil Engineers (ASCE) has been awarded a 
contract by an industry trade group, the American  
Composites Manufacturers Association (ACMA) 
to develop a pre-standard for Load Resistance 
Factor Design (LRFD) Standard for Pultruded 
Fiber Reinforced Polymer (FRP) Structures, and 
to carry the pre-standard through the ASCE 
standard balloting process. Once the Standard 
is completed and approved, it will be available 
to engineers through ASCE.

Conclusion
FRP pultruded structural shapes, plates, 

and building products have been used suc-
cessfully worldwide for over forty years. These 
materials, and structures utilizing these materi-
als, are now considered proven by engineers, 
constructors, and code officials. As the codes 
and standards bring these materials to the next 
level of recognition, structural engineers will 
continue to become increasingly familiar with 
the design, characteristics and benefits of pul-
truded structural FRP.▪
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Key:
+   Out performs conventional materials typically 

used in this application

e   FRP comparable to performance of 
conventional materials typically used in  
this application

–   FRP has special property characteristics that 
may govern use in this application; other 
serviceability limit states that may govern use 
in these applications:
• Short-term deflection
• Vibrations from Dynamic Equipment
• High temperature (+150°F)

1  Conventional Materials include structural 
steel, stainless steel, aluminum, concrete and 
timber construction.

NSFR

Certified to NSF/ANSI 61

Over 5,000 strengthening projects have been completed 

in over 25 countries around the world. Let us know how we 

might assist in bringing creative solutions to your projects.

Fyfe Co. LLC is ISO 9001:2008 Certified

Structural Strengthening

• FRP Installation

• Seismic Upgrade

• Blast Mitigation

• Concrete Retrofit

• Specialty Gunite

• Underwater & Coastal Repairs

• Expansion & Seismic Joints

Pipe Repair

• Large and Small Diameter

• PCCP, RCP, Steel Structural Repairs

• Carbon Fiber Structural Liners

Concrete Restoration

• Epoxy Crack Injection

• Spall Repair

• Corrosion Protection

Advanced Fire Protection 

• For TYFO® Fibrwrap® Systems

• For other FRP Systems

• For use over a variety of elements

Fyfe Company is the pioneer and 
global leader in FRP strengthening 
solutions, established in 1988.

The Company
Engineers, Material Scientists, 
Designers and Technicians are 
here to help bring more elegant 
solutions to your structural 
problems at no obligation.

The Services
TYFO® Fibrwrap® Systems are the 
most rigorously tested products in 
the industry. They are compliant 
with the 2006 IBC (ICC ESR #2103) 
and have more acceptances 
than any other supplier.

The Products

T y f o® F i b r w r a p® S y s t e m s

FYFE Co. 
LLC Vis i t  ou r New Webs i te

w w w. f y feco.com

4255 E. Airport Drive, Ontario, CA  91761
Tel: 909.390.4363   Fax: 909.390.7030
Email: info@fibrwrapconstruction.com   
www.fibrwrapconstruction.com

8380 Miralani Drive, Suite A, San Diego, CA  92126
Tel: 858.642.0694   Fax: 858.444.2982
Email: info@fyfeco.com

Fibrwrap ConstruCtion, inC.
The Future of  Const ruct ion Technology

Fibrwrap ConstruCtion, inC.

20 years ago we created the industry...
today we set the standard
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