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18-20 Mils Fire Retardant Gel Coat
1/8” Fiberglass Skin

1/8” Fiberglass Skin

18-20 Mils Isopthalic NPC Gel Coat w/ UV
1/8” FiberBeam™

12” o.c. 

2” POLYISO
Foam Insulation

5/8” Gypsum

FIBERGLASS COMPOSITE WITH FIBERBEAM™ AND WOOD FOR SUPPORT

How Advances In Polymer Science And Construction Methodologies
Are Being Leveraged In The Water And Wastewater Industry

INNOVATIVE TECHNOLOGIES IN
COMPOSITE BUILDING CONSTRUCTION



Introduction

Engineers today need to keep up with the latest in science and technology so that they can apply those advances to 
their own projects.  Cutting-edge polymer science and innovative construction methodologies are being leveraged 
in composite building construction to solve a broad range of issues associated with water treatment processing and 
other application challenges.

This ebook discusses how advances in materials technology and innovations in �eld equipment shelters are helping 
solve long-standing di�culties for engineers in many di�erent industries.
  
Field equipment structures need to:
•  Accommodate easy access for both equipment and personnel
•  Handle potentially hazardous conditions and extreme temperature swings
•  Withstand high humidity, hurricane-force winds or Alaskan snow loads
•  Provide solutions for easily dealing with gra�ti and a whole host of other environmental issues 
•  Provide a controlled and secure environment for critical equipment. 

How do engineers accommodate all this?  By leveraging cutting-edge science and innovative construction 
methodology in composite building construction. 

Engineers solve problems by continually asking such questions as  “What if…?” and “How can I…?” or  “Wouldn’t it 
be better if we just did this…?”  Asking the right questions leads to innovation and technological breakthroughs 
that can be applied to the real world challenges of industry today.

This guide provides technical background that can help engineers when it comes to specifying equipment shelters 
for various applications.
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The Theory Behind Composites

The underlying foundation of composite construction is that a combination of di�erent components strengthens 
overall performance by more than the factor of its addition (basically the “1 + 1 = even more than 3” principle).  
Composite buildings bring together the best of many worlds: state-of-the-art chemical engineering, advances in 
building construction and creative uses of age-old techniques and materials to meet the speci�c needs of industry 
today.
 
Composites are not new, they date as far back the ancient Egyptians who made mud bricks that were reinforced by 
straw.  Composite �berglass construction is a modern-day version of the same concept. Typically, there are at least 
seven main elements to the construction of a composite �berglass building:

•  A polymer matrix or resin that “holds” the �berglass reinforcing material

•  Fiberglass that strengthens the structure while still allowing for lightweight construction

•  Gel coats used for both aesthetic and protective purposes

•  Insulating materials to better regulate atmospheric temperatures around the equipment

•  Structural reinforcements that can increase the usability of the shelter

•  Fire retardant materials that can be added to adjust for necessary �re ratings

•  Additional componentry added to the structures to further customize and optimize usage

Each of these elements can be engineered in ways particular to each application by varying the materials themselves, 
the processes used during the development process and by the �nal construction.

Gel Coat

Fiberglass

Foam Insulation

Fiberglass

Gel Coat

Layers of a Standard Composite Construction Wall
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Composite Fiberglass
Resins
There are two main materials used as the matrix (the substance in which the �berglass “�oats”), depending on the 
need:

•  Polyester:  The most widely used because of it’s lower cost and high corrosion resistance.
•  Vinyl ester:  Used when superior chemical and corrosion resistance, strength and other mechanical properties are 
needed

Every Shelter Works building uses a variety of resin types, depending on the application;
the most commonly used is what is known as Stypol LSP Unsaturated Polyester Resin.

Resin Additives
In addition to the �berglass itself, there are many di�erent additives that can alter the properties of the �berglass itself, 
such as:

•  Fire Retardants – to improve �re ratings
•  UV inhibitors – to reduce potential “bloom” caused by exposure to sunlight and moisture.
•  Suppressants-  to reduce emissions and block evaporation
•  Conductive additives (carbon or metallic �bers that can reduce electro-static charge or make this naturally 
non-conductive material conductive)

There are di�erent grades of �berglass that are used for di�erent environments and in di�erent applications.  For 
example, C-glass is used in soil, whereas woven S- glass can be used with ballistics because it can compete with Kevlar 
and has high strength to weight ratios.

While some �berglass products (such as boats or windmill blades) need strength and tensile resistance in a particular 
direction to o�set aggressive forces (like wind sheer or waves), composite �berglass buildings need to resist forces in 
every direction.  Because of this, the best methodology for construction of composite construction walls is done with 
a random orientation of the glass.  This is referred to as isotropic strength characteristics.  Even within these “grades” 

Fiberglass 
•  E-glass (most common, originally used in electrical 
applications)
•  S-glass (sti� or extra-strength glass)
•  A-glass (for alkaline environments)
•  C-glass (corrosion-resistant, stands up to chemical attacks 
and acids that destroy E-glass)
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of glass, there are di�erences in the types of glass one can get.  For Shelter Works, we choose a 
higher-quality E-CR glass that has greater strength, lighter weight and higher corrosion resistance.
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Gel Coats

�e Chemistry of Gel Coats

Gel coats are the same basic resin chemistry found in the structural �berglass composite itself. Only pigments and 

�llers are included in gel coat to provide the desired color and to provide resistance to Ultra Violet deterioration and 

hydrolysis. Gel coat is sprayed into the molds as the �rst step in the manufacturing process, and it is many times 

thicker than paint. Once applied, it begins to chemically transform from a liquid to a solid through a process of cross-

link polymerization. When the �berglass composite is applied in the following step, the cross linking of the polymer 

chains occurs between the layer of gel coat and the layer of �berglass composite. In essence, the two layers bond

Gel Coats 
Composite buildings are manufactured using the same composite materials used to produce today’s advanced marine 
craft, transportation equipment and aircraft. The materials have been formulated and tested for use in the harshest 
conditions. Buildings that are constructed with �berglass materials include an outer layer of protective gel coat in any 
color desired.  Gel coats provide three basic bene�ts: 

•  Protective barrier that increases the life of the building by decades. 

•  Aesthetic appeal

•  Long-lasting, maintenance-free performance

as one layer at the molecular level. The color is now 

not just a coating adhered to the �berglass; it is an 

integral part of the �berglass. Therefore, it will 

never �ake, peel or need to be repainted. For those 

who need maintenance-free structures that will be 

aesthetically pleasing over long periods of time, 

composite structures provide obvious bene�ts. 

Shelter Works gel coats are not painted to the exterior, they are
molecularly bonded to the underlying �berglass, becoming a part
of the composite.  �is eliminates any peeling, cracking or chipping.
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What Makes Gel Coats Di�erent
On wood or steel structures, paint or powder-coating is applied to the surface and provides a protective coating. This 
coating “sticks” to the surface for a while but over time, it will lose its ability to adhere to the surface and can peel, 
crack, chip or fade. All paints have inherent issues with adhesion and corrosion, requiring routine maintenance or 
complete re�nishing every 5-10 years. Some types of metal buildings form heavy duty panels for a self-framing design 
that is painted after fabrication with either liquid or powder paint. Using this method, a successful �nish is highly 
dependent on metal preparation for proper adhesion and uniform coverage to provide a barrier to corrosion. Also, 
there is a sweet spot for coverage. Too thin and you may not provide a proper barrier. Too thick and it becomes brittle. 
This is hard to do consistently. A painted surface is not as reliable as our gel coat technology, as it is susceptible to 
corrosion from atmosphere, dents, scratches etc. 

Shelter Works Gra�ti Test

There are two options for clean-up of gra�ti, Methyl Ethyl Ketone (or MEK) or Odorless Mineral 
Spirits to easily remove spray paint from exterior of a composite building. 

Shelter Works recommends using a solution called Methyl Ethyl Ketone (or MEK) to easily remove 
spray paint from the walls of our shelters.  Some people prefer to use Odorless Mineral Spirits to 
remove the gra�ti, but in a side-by-side test we conducted internally, we found the MEK to be 
signi�cantly more e�ective.

We bought standard black and red spray paint from the local hardware store and “tagged” four 
di�erent areas of a building wall.  

On the left-hand side, we used the Odorless Mineral Spirits and on the right, MEK.  While the 
Mineral Spirits decreased the visibility of the paint, the MEK eliminated the paint much more 
e�ectively.

In addition, the solvent had no e�ect on the gel coat, so the originally-intended color of the 
building remains intact.
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Graffiti

Protection and Aesthetic Appeal

Just because they are engineered speci�cally to meet the rigid 
requirements of industrial applications doesn’t mean that they 
can’t look nice.  Composite buildings can be made in literally 
any color desired.  While there are “standard” colors, they can 
custom color match any color a client might need.  These 
shelters use Isopthalic UV protecting gel coats that maintain a 
nice gloss over long periods of time and in many weather 
situations. These coatings provide a quality �nish, with good 
chemical/water resistance, gloss retention, weatherability, and 
resiliency, which means that they can resist damage from 
impact, chemicals, water and even gra�ti. 

For city o�cials charged with maintaining attractive-looking buildings, gra�ti is an inevitable nuisance that must be 
dealt with.  Composite buildings provide an easy solution to eliminate the illicit artwork spray-painted onto buildings 
throughout today’s cities. Because the color is molecularly bonded during the construction process, the colorant will 
be una�ected by the presence of the paint or the chemicals used to remove the gra�ti.  

•  PRICE:  The cost of  purchasing the shelter was cheaper than building one, with a comparable life span, from 
the ground up. When you factor in the non-existent maintenance costs, the overall value of the shelters 
couldn’t be beat.

•  LONGEVITY:  The buildings come with an industry leading 25-Year Warranty. When Shelter Works builds a 
shelter, its built for life.

•  GRAFFITI RESISTANCE:  The protective barrier o�ered by our gel coats not only provide superior shielding 
from environmental stresses, they also allow for easy removal of gra�ti. If the shelter is vandalized with spray 
paint, it can be easily removed using MEK (Methyl Ethyl Ketone) without any negative e�ects to the shelter’s 
gel coat.

Long Life and Gra�ti Resistant

In December of 2013 the Town of Olla, Louisiana broke ground 
on a recreational complex that is part of LaSalle Parish’s “Live 
Lively LaSalle” �tness project, a Parish wide e�ort to combat 
obesity. They are in the process of expanding a walking trail, 
building a basketball court with bathroom facility, adding 
exercise stations and a farmers’ market.

The project engineer, Henry Shuler, chose a Shelter Works 
�berglass building as part of the project for three reasons:
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Core Materials
Core Materials

Core materials are commonly used in composite buildings to enhance certain desirable properties of the building.  
“Sandwich” construction or a modi�cation to sandwich construction can add rigidity without adding tremendous 
weight, improve insulation and sound attenuation—even provide reinforcements for hanging heavy hardware on 
the composite structure.  Depending on the needs and application, the following materials can be used:
•  Wood-Balsa, Plywood
•  Foam-Cross-Linked PVC, Linear PVC, Syntactic, Thermoplastic, PMI (Polymrthacrylimide)
•  Honeycomb-paper, aluminum, phenolic resin impregnated �berglass, polypropylene and aramid �ber phenolic
treated paper

Shelter Works Core Materials
Foam: Every Shelter Works building includes a 
foam core, using standard ridgid polyiso panel . 
This foam has been tested for volatile organic 
compounds (VOC) and formaldehyde emission to 
ensure it is below the maximum levels allowed 
and received the Greenguard Environmental 
Institute highest rating of 4, which means it is 
highly resistant to mold growth. Shelter Works 
buildings are very energy e�cient, with tight 

Foam �ickness  R-Value

    1-1/2”   9.0

         2”                              12.1

    2-1/2”   15.3

        3”    18.5

joints and high-quality building composite structure. This chart shows the R-Values of the foam alone; the 
actual R-Value of the shelter could be much higher, depending on the number of openings, vents, fans, etc.

Additional Wood Materials: Oftentimes, engineers will specify additional core materials because there is a 
need to hang equipment or electrical apparatus on the walls. In such cases, walls can be reinforced with OSB, 
Fir 5- Ply or Marine Grade plywood to enhance performance and use of these composite shelters. 

        Test          Test Method               Laminate: 33% glass

Tensile Strength   ASTM D638    16,000 psi

Tensile Modulus  ASTM D638   1,300,000 psi

Tensile Elongation  ASTM D638   1.9%   

Flexural Strength  ASTM D790   33,700 psi 

Flexural Modulus  ASTM D790   1,160,000 psi

Barcol Hardness  ASTM D2583   45
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Shelter Works Proprietary Composite Lamination Process

There are several manufacturers of FRP (�berglass reinforced plastic) 
buildings that you might think are all roughly similar in construction; rigid 
sheets of low density foam laminated between two layers of �berglass, 
known as a stressed skin sandwich panel. It has been done like this since 
the early days of FRP and it makes for a nicely insulated structure. Even 
Shelter Works used this technique early in its history, until we began 
experiencing some delamination that we had to �x under warranty. 
Something had to be done to solve the problem systemically. We 
reasoned that no matter how well you bond foam to FRP the bond is only 
as good as the molecular strength of the weaker of the two materials - the 
foam.  

Isopthalic NPG Gel Coat
(18-20 Mils)

18-20 Mils Isopthalic NPG Coat
with UV Inhibitors (1/8” thick)

FiberBeam Technology™ bonds the
inner and outer fiberglass skins

together creating steel like strength

Outer Fiberglass Skin (1/8” thick)

Foam Core Foam Core

Inner Fiberglass Skin
(1/8” thick)

integrally formed during the lamination process resulting in a composite panel that can never come apart, or 
“delamnate”.

Composite �berglass buildings have the chemical properties that allow for both strength and longevity…But many 
have experienced the frustration of other manufacturer’s products delaminating or not holding up to the strength 
requirements they really need. That’s why they have turned to us…because FiberBeam™ Technology, in essence,  is 
long-term structural peace of mind.

performancestrength reliability
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FiberBeam™ Technology is shelter Works innovative, 
proprietary composite lamination process that 
bonds inner and outer �berglass skins with a series 
of integrated �berglass Ibeams.  When a typical FRP 
panel with foam core is placed under a load the 
bond between the foam and the FRP is put under 
stress and can fail.  With FiberBeams, the same panel 
is more rigid and can withstand much higher 
stresses without failing.    FiberBeams are essentially 
�berglass studs, spaced not more than 12” apart, 
that are integrated into all of our walls, roofs and 
doors which serve the function of providing a solid, 
structural connection between the inner and outer 
�berglass skins of our buildings. They are not 
additional pieces, but rather are 
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Drawing Not To Scale

Incoming Sound

Reflected Sound

Absorbed Sound

Outgoing Sound

Sound Attenuation

IStandard composite construction does a great job of 
sound attenuation for most applications, with a mini-
mum STC rating of 27 decibels. Additionally, optional 
sound absorbing materials can be added to blunt the 
noise of machinery even further. One happy Shelter 
Works client did his own testing as far as how much 
sound was mu�ed and sent us his results. What you see 
in this chart is that the noise level inside the structure 
where the machinery was measured 93 decibels, but 
standing outside from 5 feet away, the decibel readings 
dropped o� dramatically to 66 decibels. That’s like going 
from standing by a jet engine to standing beside some-
one talking at a normal conversational level.
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Strength Against A Hurricane

In September of 2005, Hurricane Rita swept through 
Texas and Louisiana and caused over $12 billion in 
damages. In the aftermath of the fourth-most intense 
hurricane in recorded history, Shelter Works represen-
tatives in Louisiana sent us these photos and said, 

“The enclosure did not even have a ding on it, even 
though there was ample damage to houses, trees, 
etc. in the immediate area. You need to start claim-
ing that your enclosures are ‘hurricane-proof’!” 

While all Shelter Works® enclosures are designed utilizing our exclusive FiberBeam Technology™ and 
built to withstand Mother Nature at her most extreme, we previously hadn’t had them certi�ed as 
such. Now we do! In 2012, one of our customers had a need to have their Shelter Works �berglass 
building rated to withstand 160 mph wind loads by an independent Professional Engineer in the 
State of Florida. When hurricanes rip through a town, our customers need to have con�dence that 
their critical �eld equipment is protected even in a Category Five Hurricane.
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Chemical Technology to Handle Chemical Challenges

Prominent Fluid Controls asked Shelter Works to create several buildings that were speci�ed with 
containment �oors. These 8' by 18' �eld equipment protection shelters were designed to protect a 
three-pump polymer solution feed skid. The containment �oor, together with the grid �ooring on top of 
it, minimize safety concerns and provide containment in the event of a leak or piping failure. "These 
units are pumping cationic and anionic liquid polymers, which are as slippery substances as you'll ever 
�nd. It presents a big safety concern," explained Kevin Pointer, Project Manager for Prominent Fluid 
Controls. 

The innovators at Shelter Work seamlessly integrated a �berglass emergency spill containment basin 
system with an elevated �berglass grid �ooring that would allow 550 gallons of liquid to be contained, 
so workers could safely 
continue to walk on the �berglass grid �ooring. Pointer went on to say, 

"We didn't even know that Shelter Works could o�er this type of a solution, so we were delighted. 
It was a great experience for us-from submittal packages right through installation, 

Shelter Works always gives us what we need." 
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25 Year
Warranty

Shelter Works products are engineered speci�cally to meet the rigid requirements of industrial applica-
tions because they need to live up to the tagline: “Built for Life.” We use the latest scienti�c innovations 
and technologies to make the best buildings possible.  We take a tremendous amount of care in designing 
the highest quality shelters, engineering each aspect, from the submittal drawings and the construction 
process to core materials, resin and gel coats, door construction and hardware, to �nal electrical wiring 
and installation. All of our shelters go through extensive quality checks to ensure that every shelter will 
perform to expectations.
 
We view our relationships with our clients as long-term partnerships; they rely on us to provide long-term 
solutions that protect for years and years. A 25-year warranty conveys that sense of partnership and gives 
customers peace of mind. They know they can trust the quality of our products to protect their critical 
�eld equipment. If It’s Built By Shelter Works, It’s Built for Life! 

Longevity

The modern composite industry emerged from the science labs of the 1930’s, was 
broadly commercialized by the 1950’s and has been going strong ever since.  We 
don’t really know how long composite structures will last because they have not 
deteriorated in that timframe.  Composite structures from that time period are still in 
use today, proving the longevity and usefulness of composite construction.

Today’s high-tech composite �berglass buildings blend state-of-the-art polymer 
technology and innovative construction techniques with practical processes to 
create highly attractive, incredibly customizable low maintenance shelters that are 
used in a wide variety of applications across many di�erent industries.



Life.
Built for

Need a creative solution for your �eld equipment protection needs?
Give us a call at (800) 794-8037

Shelter Works® has been making composite �berglass buildings for the past twenty 
years.  This St. Louis based company custom-engineers their buildings to meet the 
particular application.  Any size, any color, any electrical or HVAC packages.  Built to 

perform in extreme temperatures, hurricane winds, Alaskan snow loads, coastal 
climates and corrosive environments.  Exclusive FiberBeam™ Technology increases 
strength and assures uncompromising quality to protect your ctirical equipment.  

Rigorous testing done by an accredited independent laboratory

Shelter Works
2616 S. 3rd St.

St. Louis, MO 63118
(800) 794-8037

www.shelterworks.com
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