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facturing capability
produces a broad range of
related composite products.  
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Fiberglass-Reinforced
Plastic (FRP) Building

Products Tuff Span ®

2

Tuff Span building panels provide long, maintenance-free service life in
the most challenging corrosive and structural conditions. Delivering
innovative benefits, Tuff Span was the first fiberglass roofing and siding
panel to provide:

n Superior, long-term protection against hurricane winds
n Reliable support for built-up roofing and concrete slabs
n Safe support for installers
n Factory Mutual Approval

With over 25 years of proven performance, the Tuff Span tradition of
engineering excellence has been maintained by Enduro Composites
through ongoing research and product improvements. 

Resin systems developed for Tuff Span provide outstanding protection
from exposure to acids, alkalis, solvents, and moist conditions. The
composite’s high content of continuous, aligned glass fiber reinforcement
delivers exceptional strength and stiffness. An advanced, multi-level system
offers extended and superior UV protection. This produces a valuable
combination of high structural properties and outstanding corrosion
protection. 

Tuff Span fiberglass reinforced plastic (FRP) building panels, ventilation
and gutter systems are furnished as individual components or with 
Enduro structural shapes as a complete corrosion resistant system. 
The materials are available with UL Class I Flame Spread rating and
Factory Mutual Approval.

Applications
Tuff Span products have delivered extended service life and cost economy
for many industries and different product applications. They are offered in
a broad range of profiles and properties in opaque and translucent colors to
accommodate various building requirements.

n Roofing and siding panels
n Insulated roof and wall systems
n Daylighting panels
n Roof Deck 

(support for built up and membrane roofing)
n Form Deck 

(permanent form and protection for concrete)
n Lagging panels 

(jacketing for tanks and precipitators)
n Cooling tower casing and louver blades

n Chemical
n Pulp & Paper
n Metal Processing
n Galvanizing/Plating
n Aluminum
n Agri-Chemical
n Corn Processing
n Food & Beverage
n Mining 
n Marine/Port Facilities

n Military
n Power
n Salt 
n Cement
n Cooling Towers
n Electronics
n Rendering
n Textile
n Waste Treatment 
n And others

Uses Facilities with Tuff Span®

The Benchmark For
Industrial Building Panels

 



Reasons to 
Select Tuff Span®

The combination of Tuff Span’s corrosion resistance,
structural properties, and UV protection delivers long,
maintenance-free service life under the most demanding
conditions. The resulting life cycle cost savings is often huge
when compared to the cost of protected metal, aluminum,
cementious, and other fiberglass materials. Tuff Span panels
are available in pleasing opaque colors or as translucent,
light transmitting materials that improve work conditions
and reduce energy costs.

Tuff Span’s lightweight and structural properties make
installation quick and easy resulting in less down time and
low installation costs. In addition, Tuff Span’s lightweight
can extend the useful life and reduce stress for aged and
fatigued structural members. Replacing a concrete channel
slab decking with a Tuff Span roof deck results in a 13 lb.
per square foot reduction in dead load.

Being non-conductive, the reinforced plastic composite is an
appealing and safe option for utilities and other high voltage
conditions. R. F. transparent Tuff Span is also used to
enclose radar, microwave and communications equipment
and to reduce radio frequency interference.

Benefits
n Life cycle cost savings

n Long, maintenance-free life

n Worker safety

n Lightweight

n Natural light transmission (optional)

n Transparency to electronic signals

n Non-conductivity

Advantages 
Over Alternatives

n Corrosion resistance superior to protected metal, 
aluminum, cement, and lower grade fiberglass

n Structural performance superior to chopped 
strand or woven reinforced fiberglass, and PVC

n UV protection superior to lower grade fiberglass

n Lower cost installation than chopped strand 
fiberglass, PVC, and cementious panels

n Temperature resistance superior to chopped 
strand or woven reinforced fiberglass and PVC

TUFF SPAN
roofing and
siding panels
at aluminum
smelter.

TUFF SPAN
roof deck 
supporting
built-up 
roofing 
system at 
pulp mill.
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TUFF SPAN
roofing and
siding panels;
and beams at
galvanizing
plant.

TUFF SPAN
roofing panels
at fossil fuel
power plant.



Corrosion Resistance/Resin Systems

Structural Properties/Glass Fiber Reinforcements

Providing strength, stiffness, and impact resistance, glass fiber
reinforcements are the primary source of a fiberglass composite’s
structural properties. Thus, a composite material with higher glass
content will have better structural properties than a similar shape
with lower content.

Fiberglass building panels are offered commercially in three,
different reinforcing alignments 1) continuous, straight  
bi-directional; 2) woven; and 3) chopped strand. Of the three, 
the highest structural properties and dimensional stability are
developed through continuous, straight bi-directional reinforcing
as used in Tuff Span.

With higher reinforcing content (up to 50% of the material
weight), Tuff Span is stronger, stiffer, and has better heat
resistance than woven or chopped strand reinforced materials of
similar weight. With continuous, straight reinforcing aligned in
longitudinal and transverse direction, transfer of loads is more
efficient within the material. As a result, Tuff Span panels are
easier to handle and offer safer support for installation workers
(under Enduro Composites’ guidelines), and provide superior
protection against leaks and damage from windstorms. With Tuff
Span, engineers can design structures with similar spans, loading,
and deflection criteria as would be common for a metal panel.

The primary constituents in a fiberglass composite consist of a
polymer resin system and glass fiber reinforcements. These
components must work together to form an effective material.
Giving the finished product its shape and corrosion resistant
properties, the resin functions as a protective binder and as a
medium for transferring forces between reinforcing fibers.
Additives are blended into the resin system for UV protection 
and fire retardant properties. Range of temperature suitability is
primarily dependent upon the type of resin selected. 

Tuff Span is offered in two premium grade resins, isophthalic
polyester and vinyl ester. Recommended for use in moderate
temperatures, isophthalic polyester provides outstanding protection
against caustics, acids, and 100% humidity. Delivering exceptional

value with good weathering properties and better color retention,
isophthalic polyester is more often selected.

For specific high temperature exposures Tuff Span is available in
vinyl ester resin, which has better strength retention at elevated
temperatures. For vinyl ester roofing and siding, Enduro applies a
UV protective coating as standard to minimize the effect of 
color change. 

The corrosion resistance of both isophthalic (iso) polyester and
vinyl ester is superior to general purpose (ortho) polyester. For
material recommendations regarding various chemical exposures,
refer to the Tuff Span Chemical Resistance Guide on Page 8.

UV acrylic polymer 
coating protection

Continuous, straight
bi-directional
reinforcements 
(3 layers)

Corrosion-resistant,
UV stabilized, 
fire retardant 
resin system

Embossed, resin rich
surface and 
surfacing mat
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Walkable Fiberglass Roof Panels
Setting the industry standard for walkable, fiberglass roof panels, Step Tuff
Series 450 provides the strongest support for foot traffic of any fiberglass
building panel designed for profiled roofing. Constructed similar to fiberglass
grating and beams, Step Tuff and Tuff Span building panels have higher
reinforcing content, better structural properties, and deflect far less than
chopped strand and woven fiberglass materials of comparable weight. 

Step Tuff’s combined strength and stiffness gives installers and maintenance
workers greater confidence and safer support when compared to other fiberglass roofing. Step Tuff will safely support an installer or
maintenance worker on the spans shown below for 250 lb. concentrated loading. This is based on materials installed per Enduro’s
Installation Instructions and Chemical Resistance Guide.

Span Defl @ 250 lb. Concentrated Load
n 7.2 x 1.5   Step Tuff Series 450 7'6" 1" (L/90)
n 7.2D x 1.75 Step Tuff Series 450 7'6" .85" (L/105)
n 4.2 x 1.06  Step Tuff Series 450 6'0" 1.15" (L/60)

The user is responsible for providing safe conditions for workers on Step Tuff roofs. This includes personnel safety against dangers
associated with working on slippery or sloped roofs in addition to suitability of aged materials. Standard OSHA safety measures such 
as the wearing of safety shoes, harnesses, tie-off lines, etc. must be observed and are the responsibility of the contractor and end user.
Simple span conditions are not recommended for foot traffic.

Colors/Light Transmission
Tuff Span panels are readily available in a number of standard opaque colors, which are listed on page 11. For slightly added cost and
minimum quantity requirements, custom colors are easily developed to match existing materials or color schemes. For Tuff Span panels,
color is integral throughout the material and will not rust, flake off, or peel.

Tuff Span is also furnished in translucent clear or translucent colors. Transmitting natural light, these materials improve work conditions
and reduce energy costs. With Tuff Span, building owners can have translucent roofing and siding panels that provide low cost, natural
lighting along with high structural properties and extended UV protection. 

For translucent roofing and siding applications that do not involve chemical exposures, Enduro Composites also offers DuroLite
daylighting panels. Please contact Enduro for information on these materials.

Specific steps should be taken for long-term storage of fiberglass panels to prevent moisture from being trapped inside a stack of panels,
which may cause permanent surface clouding. Refer to page 26 for correct storage procedures.

Slight color variations can occur from different production runs for materials of  the same color. 

Weathering/UV
Without protective measures, reinforced plastic panels can experience premature color fade or surface erosion from UV exposure over
extended time. However, effective UV protection is available for
fiberglass composites and incorporated into Tuff Span
construction. With a 4-Level UV Protection System, Tuff Span
panels provide long-term retention of aesthetic properties and
surface protection:

n UV acrylic polymer coating protection,
factory applied (option) at a slight increase in cost 

n UV protective additives, neopentyl glycol and acrylic 
monomer, within the resin system

n Embossed, resin rich surface

n Surfacing mat or (optional) veil

Controlled UV tests and field performance demonstrate 
the extended protection and performance achieved from 
the UV additives and acrylic polymer coating.

StepTuff
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The L/D Limit / Specification Notes

Designing with FRP Panels
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Temperature Effects

Strength properties of plastics decline under continuous exposure
to elevated temperatures. For a thermoset composite, like 
Tuff Span, the effect is temporary as material strength is regained
as panel temperature returns to normal. The strength reduction
would be greater for PVC or chopped strand and woven
fiberglass than for Tuff Span with its higher reinforcing content.
When designing for continuous elevated temperatures, strength
properties for Tuff Span products should be reduced using 
these guidelines:

Plastic based components deform when subjected to sustained loading. Deformation could increase (or creep) until rupture occurs if the
load is high enough. Tuff Span panels have been subjected to controlled, long-term tests under sustained loading to determine reliable
design limits and to develop data for the span tables published in this guide. When installed per Enduro’s recommended guidelines,
creep associated with a Tuff Span product will be controlled at a satisfactory level during the material’s service life.  

Sustained Loading

Tuff Span 7.2D Rib panels
(with continuous, straight
reinforcing) are installed on
the left end of the wall and
are adjacent to a competitor’s
chopped strand materials.
The arrow indicates on the
chopped strand panels a
fastener pullover condition
caused by large panel
deflection.

Polyester Vinyl Ester

77 100 100

100 87 98

125 72 95

150 60 92

175 – 85

200 – 65

Cont. Temp. °F Strength Retention %

Most FRP designs are deflection controlled as opposed to 
stress controlled. To prevent building leaks and damage to
fiberglass panels from high winds and snow loads, designers 
must set the Length of Span to Deflection (L/D) ratio at a
sufficient level.

Manufacturers of chopped strand fiberglass panels accept L/D
limit of 20, which is a deflection of 3" on a 5'0" span. Their
position is based on the resilience of fiberglass panels being 
able to handle this level of deflection without breaking or
experiencing permanent deformation. However, large panel
deflection such as L/20 transfers excessive stress to fastening
points and to connections between adjacent panels. This can
cause enlargement of fastener holes and breaking of seals for
panels that are exposed to high windstorms resulting in leaks,
panel blow-offs, or panel buffeting.

To provide satisfactory leak protection and structural
performance, Enduro Composites recommends a minimum L/D
ratio of 60 for fiberglass roofing and 30 for siding. Lower
allowable deflection, such as L/120 or 90, will further strengthen 

the building’s structure and should be used when feasible. These
recommendations are based on extensive testing, field experience,
and good engineering practice.

In addition to appropriate L/D limit and design load, FRP
roofing and siding specifications need to include type of resin,
reinforcing alignment/content, and UV protection. The
recommended specifications on page 10 include requirements for
high quality fiberglass roofing and siding panels and these
important, performance related items:

n Deflection minimum of L/60 for fiberglass roofing panels; 
L/30 for fiberglass siding panels

n Negative and positive load consideration

n Continuous, straight bi-directional glass fiber 
reinforcing, 47% of the material weight (30% for FM 
approved panels)

n Iso-polyester or vinyl ester resin system, fire retardant

n UV stabilized resin system with neopentyl glycol additive

n UV acrylic polymer coating protection, factory applied 
with minimum .4 mil dry film thickness

Fastener hole damage produced
at L/D of 20 on competitor’s
chopped strand panel .



Modes of Failure

Wind loads subject a building to both external (positive) wind pressure and outward (negative or uplift) pressure created by the
interaction of the air motion and the structure. For fiberglass panels negative loading will often control maximum allowable spans. 
Thus it is essential to consider negative loads, as well as positive loads, when selecting and specifying fiberglass roofing and 
siding materials.

For application of Tuff Span panels and development of span recommendations, Enduro Composites considers three types of failure. 

n Deflection: Based on extensive research, testing, and field performance, allowable limits of L/60 for roofing and L/30 for siding 
have been established as the minimum for acceptable performance. Allowable deflection for Tuff Span roof deck is L/180 
for dead plus uplift loading.

n Fastener Pullover: This occurs when a panel under negative load is pulled over a washer and screw head. This would happen when
there is sufficient suction pressure combined with internal pressure to create failure at the attachment point.

n Bending Moment: These are material failures caused by web crippling, flange buckling, compressive or tensile failure.

Factors of Safety

Factor of Safety, as related to Tuff Span panels, is the ratio of the material’s ultimate capacity to its allowable working capacity.
Complying with code requirements, safety factors are applied to the ultimate moment and fastener pullover capacity to develop 
values used for determining maximum allowable spans. The span tables in this guide are based on Factor of Safety of 2.5 for live loads
(other than wind) and 1.88 for wind loads.
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FRP Panel Criteria

For building panels, ASTM E72 Strength Test of Panels for Building Construction is the most reliable means for determining structural
properties and load/span capacity. This test method involves applying air pressure to a full sized panel attached to supports within a
vacuum box to simulate uniform wind loading. As loading increases during the test, deflection readings can be taken at various loads. 
By this testing, accurate failure points for fastener pullover and capacity are established, and material stability failures such as flange
buckling and web crippling identified.

ASTM coupon tests identify a material’s physical properties, but do not consider combined stresses that occur in a full-size panel or
consider corrugation stability failures. As a result, values for capacity, fastener pullover, and deflection obtained from coupon tests can be
overstated and not reliable for actual application.

Tuff Span design, quality control, and performance criteria have been developed through years of repetitive large-scale, ASTM E72
vacuum box tests. As a result of this testing and Tuff Span’s long-term proven performance, designers have confidence in the span tables
and data published in this guide.

Web Crippling 

A stability failure 
that is identified 
by ASTM E72
Vacuum Box 
Testing, but 
not by ASTM
coupon tests.

Flange Buckling 

A stability failure 
that is identified 

by ASTM E72 
Vacuum Box
Testing, but 

not by ASTM
coupon test.
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Chemical Resistance Guide

It is important to consider the effects of chemical exposure to materials in the design stage. Many factors should be evaluated, 
including chemical type, concentration, duration of exposure, and operating temperature. Enduro Composites should be contacted for
material recommendations regarding specific applications and for information on chemical exposures not listed in this guide.

Enduro Composites offers Tuff Span panels in two standard resin systems, which provide outstanding corrosion protection for a broad range
of applications. Premium grade isophthalic polyester is recommended for splash and spill chemical exposure and moderate operating
temperatures. Having better strength retention at elevated temperatures, vinyl ester is recommended for certain higher temperatures and
chemical exposures.

Max. Cont. Temp. (°F) 
Chemical % Iso Polyester Vinyl Ester

Max. Cont. Temp. (°F) 
Chemical % Iso Polyester Vinyl Ester

Notes
1. Design engineers and plant personnel should use this guide to help 

with selecting the appropriate resin for their application. Since 
specific applications vary, this information should be used as a guide 
only and not considered as a guarantee of performance.

2. The information shown is for standard Tuff Span iso-polyester and 
vinyl ester materials having a Class I Flame Spread rating.

3. The resin system for Tuff Span FM approved panels is an 
iso-polyester with specific additives for enhanced fire retardance. 
The chemical resistance for Tuff Span FM Series panels is excellent 
but should not be considered the same as standard iso-polyester. 
Enduro Composites should be contacted for specific recommendations.

4. A surfacing veil is recommended for this exposure. 

Acetic Acid 10 150 210

Acetic Acid 50 125 180

Acetone All NR 180

Alum Vapor 150 210

Aluminum Potassium Sulfate All 150 210

Aluminum Sulfate All 150 210

Ammonia – – 100

Ammonium Hydroxide 10 90 160

Ammonium Nitrate All 150 210

Benzene All 90 NR

Benzenesulfonic Acid 30 150 210

Bromine (Dry & Wet Gases) 100 90 100

Calcium Chloride All 150 210

Carbon Tetrachloride Vapor 70 175

Chlorine Dioxide Fumes 90 210

Chlorine (Wet Gas) All 90 210

Chlorine Cell Plant Fumes 90 210 (4)

Chromic Acid 10 – 150

Cooling Tower Water – 130 170   

Copper Sulfate All 150 210

Diammonium Phosphate Vapor 90 210

Dibutyl Phthalaic 100 90 150

Ethylene Chlorohydrin 100 90 150

Ethylene Dichloride All NR 100

Ethylene Glycol All 150 210

Fatty Acids 100 150 210

Ferrous Sulfate All 150 210

Flousilicic Acid 10 100 (4) 180 (4)

Fungicides, Organic 100 90 –

Hydrochloric Acid 15 150 210

Hydrochloric Acid 32 100 180

Hydrochloric Acid Vapor 150 210

Hydrofluoric Acid 10 100 (4) 150 (4)

Hydrogen Chloride (Gas) 100 120 210

Hydrogen Sulfide All 150 210

Kerosene/Fuel Oil 100 150 180

Magnesium Chloride 100 150 210

Methyl Alcohol 100 90 120

Mineral Oil 100 150 210

Naptha 100 150 180

Nitric Acid   5 150 160

Nitric Acid   20 – 120

Nitric Acid Vapor 20 150 180

Phosphoric Acid 85 150 210

Potassium Aluminum Sulfate Sat’d 150 210

Sodium Bicarbonate 10 140 180

Sodium Bisulfate All 150 210

Sodium Carbonate All 90 160

Sodium Chloride Sat’d 150 210

Sodium Hydroxide 5 150 180

Sodium Hydroxide Vapor 150 180

Sodium Hypochlorite 5 125 180

Sodium Hypochlorite Vapor 150 180

Sodium Nitrate All 150 210

Sodium Silicate All NR 210

Sodium Sulfate All 150 210

Soya Oil 100 130 210

Sulfite Liquors – 120 210

Sulfur Dioxide Dry/Wet 150 210

Sulfur Trioxide 100 90 210

Sulfuric Acid 50 150 210

Sulfuric Acid 70 150 180

Sulfuric Acid Vapor 150 210

Tannic Acid All 150 210

Trisodium Phosphate 25 – 210

Urea Sat’d 90 180

Water Distilled 100 150 210

Water (city/sea) 100 150 210

Zinc Sulfate All 150 210
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Notes: 
A. Panels approved by 

FMRC as roofing/siding 
for unlimited heights 
without sprinkler 
protection.

B. See page 21 for FM Listed 
assembly.

*UL - Underwriters 
Laboratories, Inc.

~FMRC - Factory Mutual

Research Center

n/a - Not applicable

Resin

PFR

VFR

FM

Series

150,200
250

300,400

150
200, 250
300, 400

10, 13, 16

Smoke

300
300

>500

>500

>500

450

Flame

25
25
25

25

25

25

UL*

Listed
Listed 
Listed

Listed

Listed

n/a

FMRC~

n/a
n/a
n/a

n/a

n/a

Approved 
(Note A)

Roofing and Siding Panels ASTM E-84 Rating Listings / Approvals

Roof Deck ASTM E-84 Rating Listings / Approvals

Resin

VFR

Series

500, 700

Smoke Dev.

>500

Flame Spread

25

UL*

Listed 

FMRC ~

Listed 
(Note B)

A roofing assembly with Tuff Span 6.5 deck has obtained Factory Mutual Approval for Class I fire and Class I-90
windstorm classifications. Call for details. 

Other Fire Resistance Characteristics Test

FM13, FM16 Class B, maximum slope 3/12 E-108
PFR300 Class C, maximum slope 3/12 E-108
PFR300 Self-Ignition Temperature : 650-800° F D-1929
PFR300 Rate, Extent of Burning : ATB<5, AEB 10mm D-635-81

Factory Mutual Wind 
Uplift Classifications

UL Wind Uplift Listing

Factory Mutual (FM)
Series panel wind uplift
classifications and deck
listings are based upon
full scale testing on

assemblies performed at the Factory Mutual
Research Center.

Tuff Span Roof Decks are 
Factory Mutual Listed as Class II 
decks subject to the conditions described in
FM Report J.I. OTOA9.AM (see pg. 21).

Profile

4.2

7.2 x 1.5
7.2D x 1.75

7.0 x 1.5

7.2 x 1.5
7.2D x 1.75

7.0 x 1.5

Series

FM 13, 16

FM 10, 13, 16

FM 13, 16

Class

I-60

I-90

I-90

Span

5'6"

5'6"

6'8"

Washer

0.729

1.125

1.125

6.5 Deck

8.0 Deck

FM Listed

FM Listed

I-90 

I-90

6'3"

8'0"

0.729

1.125

A roofing assembly with Tuff Span 6.5 deck has obtained Factory Mutual Approval for Class I
fire and Class I-90 windstorm classifications. Call for details.

6.5 Deck

8.0 Deck

UL Listed as Construction
No. NM523

UL Listed as Construction
No. NM524

Class 90 uplift

Class 90 uplift

See the U.L. Building Materials Guide for
complete listing.

TUFF SPAN ROOF DECKS

TUFF SPAN ROOF DECKS

TUFF SPAN PANELS

®

Underwriters
Laboratories, Inc.

Any numerical flame spread classifications for products referred to in this publication do not
define the hazard presented by this material under actual fire conditions.

Approved

Tuff Span FRP materials are fire retardant and demonstrate a
Class I Flame Rating of 25 or less when tested per ASTM E-84.
This test method relates the rate that flame spreads across a
material’s surface. The rating is based on a scale of  0 to 100 
with asbestos cement board as 0 and medium grade oak 
flooring as 100.

Based on Factory Mutual’s Corner Test Procedure, Tuff Span
Series FM panels meet FM Standard 4880 approval requirements.
Factory Mutual has approved these materials for unrestricted use
as building cladding, and they do not require automatic sprinkler
protection.

Fire Resistance
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Part 1 - General
1.01 General Description
The scope of this specification covers Fiberglass Reinforced Plastic 
(FRP) roof and/or wall units and required accessories as shown on 
the drawings. 
- Fiberglass Reinforced Plastic (FRP) roofing and siding panels
- FRP trim and flashing
- Fasteners required to secure panels and flashing
- Closures and sealants
1.02 Quality Assurance
Comply with Federal and Local laws or ordinances, 
applicable codes, standards, regulations and/or regulatory agency 
requirements, including:

1. ASTM E 72 Strength of Panels for Building Construction
2. ASTM E 84 Surface Burning Characteristics of 

Building Materials
3. FM 4880 Corner Fire Test (if FM approval is required)
4. ASTM D 2583 Indentation Hardness of Plastics
5. ASTM D 696 Coefficient of Linear Thermal 

Expansion of Plastics 
6. ASTM D 1494 Diffused Light Transmission 

(for translucent materials)

Part 2 – Products
2.10 Materials and Finishes

A. FRP roofing and siding units shall be Tuff Span as 
manufactured by Enduro Composites, Fort Worth, Texas or 
approved equal.

1. Profile/Series shall be .
2. Glass fiber reinforcements shall be continuous, straight, 

and bi-directional (along the length and width of unit). 
Glass content shall be 47% minimum by weight (30% 
for FM Approved materials).

3. Resin type shall be premium grade:
Isophthalic polyester, UV stabilized
Vinyl Ester, UV stabilized

4. Material shall be protected from UV rays by: 
(indicate if coating is required)
 x UV stabilized resin with neopentyl glycol and 
acrylic monomer
 x UV acrylic polymer coating, factory applied 
with minimum .4 mil dry film thickness
 x Surfacing mat or veil
5.  Material shall be: (indicate if FM Approval is required)
 x Class I Flame Spread of 25 or less per 
ASTM E 84, UL listed

Factory Mutual Approved, Standard 4880
6. Finish shall be embossed top, smooth bottom
7. Color shall be Enduro standard or as selected by owner.
8. Diffused, light transmission (if applicable) shall be 
______% per ASTM D 1494.

B. FRP Flashing and Trim Accessories shall be of thickness, 
dimensions, and profile required for a complete installation
per drawings.

C. Fasteners
1. Structural fasteners shall be (300/316) stainless steel with 
seal washers installed per manufacturer's guidelines.
2. Panel side lap fasteners shall be stainless steel SB2 
grommets installed per manufacturer’s guidelines.

D. Closures and Sealants
1. Sealant tape for side and end laps of opaque panels shall 
be 3/32 in. thick non-shrink/non-hardening butyl tape.
2. EPDM closures shall match unit profile.
3. Sealant for translucent panels shall be GE SilPruf.

2.20 Structural Parameters
A. Performance Criteria

Cladding panels shall meet the performance criteria listed 
below for the spans shown on the drawings. Compliance 
with structural parameters shall be demonstrated by large 
scale, ASTM Test Method E-72 for positive and negative 
loads as established by governing building code. 

B. Uniform Loads (per square foot)
Roofing: Positive Negative Wind Live
Siding: Positive Negative Wind

C. Deflection Limit
Roofing: L/D = (minimum of 60)
Siding:  L/D = (minimum of 30)
Lower allowable deflection, such as L/120 or 90, will 
strengthen building structure.

D. Factor of Safety
Roofing: Positive = 2.5 Negative wind = 1.88
Siding:  Positive = 1.88 Negative wind = 1.88

Part 3 - Execution
3.10 Handling and Storage

A. Handling
Protect the surface of FRP panels from cuts, 
scratches, gouges, abrasions, and impacts. Use spreader 
bars when lifting FRP. Do not use wire slings unless 
material is protected. 

B. Storage
Store panels under cover and keep dry. Stack panels off 
ground with one end elevated to permit draining of 
trapped moisture.

3.20 Installation of FRP Panels
Installer must follow manufacturer's installation instructions and 
shop drawings.

A. Using a sharp carbide tipped sheeter's bit, pilot holes must 
be drilled for all fasteners and sized so the fastener threads 
just clear the edge of the hole.
B. Pilot holes must be drilled in supports for Type A and B 
stainless steel self-tapping screws at drill speeds of 500 
RPM or less to prevent thread rolling. (not required with 
self-drilling screws) 
C. End laps shall be 6 inches minimum for roofing panels, and 
4 inches minimum for siding panels. 

Specification: 
Fiberglass Reinforced Plastic Roofing and Siding Panels
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Weights & Glass Content Panels Roof Deck

Property Value Test

Coefficient of Thermal Expansion 8 x 10 -6 in/in°F ASTM D-696 (1)
Flame Spread Index 25 or less ASTM E84 / UL723
R value 0.07 (2)
Barcol Hardness 45 _

Design Parameters
The load/span tables shown in this guide are based on data derived from large scale testing conducted on full-sized panels. This includes
three-point load test and two-span vacuum box test, which simulates actual service conditions (at reference temperature of 77° F).

Each span listed in the load/span tables represents the most conservative span determined using these parameters:

n Critical bending moment at actual panel failure;

n Flexural stiffness factor, EI, (where E is the flexural modulus of elasticity and I is the moment of inertia of the panel section); and

n Pullover force resistance per fastener.

Roofing Gray, White, Beige & Stone White Opaque
& Siding Translucent: Green, White, Gray, & Beige Up to 50%

Translucent Clear Up to 80%

Roof Deck White Opaque

For translucent panels, percent (%) of light transmission will vary with panel thickness, color, and profile.
For vinyl ester roofing and siding panels, the recommended color is beige. For iso-polyester material, all
standard colors are recommended. Contact Enduro Composites for colors not listed.

(1) Value based on coupon tests.
(2) Based on generic thermoset resins.

Other physical properties and data are 
available upon request.

Materials

Physical Properties

Standard Colors
Light Transmission

TUFF SPAN Series FR 150 200 250 300 400 450 500 700
Nominal Weight Oz/SF 8 9 10.5 12 14 16 16.5 22
Nominal Glass Content, % 48 47 49 48 48 47 50 50
TUFF SPAN Series FM 10 13 16
Nominal Weight Oz/SF 10.5 13.5 16.5
Nominal Glass Content, % 30 30 30

Tuff Span Color Light Transmission ASTM D-1494-60

Load / Span Tables
The load/span tables shown in this Guide are developed using the following maximum deflections limits and Factors of 
Safety (FOS), unless otherwise noted:

Panel Roofing: Positive Loads: Deflection: L/60, FOS:2.5 Negative Loads: Deflection: L/60, FOS: 1.88

Panel Siding: Wind Loads: Deflection: L/30, FOS:1.88

Roof Deck: Dead + Live Loads: Deflection: L/180, FOS:2.5 Uplift Loads: Deflection: L/180, FOS:1.88 

Note: The load/span tables are to be used as a guide only as specific environmental conditions are not considered. Specific applications should be
verified by a registered Professional Engineer.



5.33"

42.67" Panel Coverage

45" Panel Width

13/4"

48" Panel Width

Flat Sheet
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Profile Details Load/ Span
Table

Profile Details Load/ Span
Table

Profile Details Load/ Span
Table

Profile Details Load/ Span
Table

Roofing and SidingTuff Span®

Roof DeckTuff Span®

Profile Selection Guide – FRP Panels

4.2"

37.8" Panel Coverage

42" Panel Width

11/16"

7.2"

43.2" or 36" Panel Coverage

11/2"

46.8" or 39.25" Panel Width

7.0"

42" Panel Coverage

45.5" Panel Width

11/2"

7.2"

43.2" Panel Coverage

46.8" Panel Width

13/4"

2.67"

37.33" Panel Coverage

39.75" Panel Width

7/8" 15/8"

12"

36" Panel Coverage

38" Panel Width

5.33"

42.67" Panel Coverage

45" Panel Width

11/2"

13.33"

40" Panel Coverage

43" Panel Width

15/8"

6.5"

32.5" Panel Coverage

34" Panel Width

2.25"

2.0"

1.25"

8.0"

24" Panel Coverage
26" PanelWidth

2.25"

1.5"

3.5"

4.2  x 1.06 Corrugated

Page
13

Page
19

Page
22

Page
22

Page
17

Page
16

Page
15

Page
14

Page
18

Page
19

Page
18

7.2 x 1.5 Rib

7.0 x 1.5 Rib

7.2D x 1.75 Rib

2.67 x 7/8 Corrugated

2.67"

40" or 48" Panel Coverage
42" or 51" Panel Width

9/16"

Page
17

21/2 x 1/2 Corrugated

12.0 x 1 5/8 R-Panel

11/4"

12"

36" Panel Coverage

38" Panel Width

12.0 x 1 1/4 R-Panel

6.5 x 2 Series 500 8.0 x 3.5 Series 700

5.33 x 1.75 V-Beam

43/16"

42.25" Panel Coverage

45.25" Panel Width

9/16"

43/16 Rib

5.33 x 1.5 V-Beam

Trafford Tile

Profiles below and others are also available. Contact Enduro Composites for Load/Span data.

44" Panel Coverage
46" Panel Width

4"

1"
341/8" Panel Coverage

361/2" Panel Width

13/4"

47/8"
47/8 V-Beam4 x 1 Rib

6"

36" Panel Coverage
11/2"

38" Panel Width

6.0 x 1.5 Rib



4.2"

37.8" Panel Coverage

42" Panel Width

11/16"

6'3"
6'1"
5'5"
5'2"
4'8"
5'6"
5'0"
4'6"

8'5"
8'2"
7'3"
7'0"
6'4"
7'4"
6'9"
6'1"

7'9"
7'7"
6'8"
6'5"
5'10"
6'9"
6'2"
5'7"

5'10"
5'8"
5'0"
4'10"
4'4"
5'1"
4'8"
4'2"

7'10"
7'7"
6'8"
6'5"
5'10"
6'10"
6'3"
5'8"

7'3"
7'0"
6'2"
5'11"
5'5"
6'3"
5'9"
5'2"

5'6"
5'4"
4'8"
4'6"
4'1"
4'9"
4'4"
3'11"

7'4"
7'2"
6'4"
6'1"
5'6"
6'5"
5'10"
5'4"

6'9"
6'7"
5'10"
5'7"
5'1"
5'11"
5'5"
4'11"

5'2"
5'1"
4'6"
4'3"
3'11"
4'6"
4'2"
3'9"

7'0"
6'10"
6'0"
5'9"
5'3"
6'1"
5'7"
5'0"

6'5"
6'3"
5'6"
5'4"
4'10"
5'7"
5'2"
4'8"

5'0"
4'10"
4'3"
4'1"
3'9"
4'4"
3'11"
3'7"

6'8"
6'6"
5'9"
5'6"
5'0"
5'10"
5'4"
4'10"

6'2"
6'0"
5'3"
5'1"
4'7"
5'4"
4'11"
4'5"

4'7"
4'6"
3'11"
3'10"
3'5"
4'0"
3'8"
3'4"

6'2"
6'0"
5'4"
5'0"
4'8"
5'5"
4'11"
4'5"

5'9"
5'7"
4'11"
4'9"
4'3"
5'0"
4'7"
4'1"

FR 450
FR 400
FR 300
FR 250
FR 200
FM 16
FM 13
FM 10

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

UNIFORM
LOADS, PSF

SPAN

ROOFING: POSITIVE LOADS

6'3"
6'1"
5'5"
5'2"
4'8"
5'5"
5'0"
4'6"

8'5"
8'2"
7'3"
7'0"
6'4"
7'4"
6'9"
6'1"

7'9"
7'7"
6'8"
6'5"
5'10"
6'9"
6'2"
5'7"

5'10"
5'8"
5'0"
4'10"
4'4"
5'1"
4'8"
4'2"

7'10"
7'7"
6'8"
6'5"
5'10"
6'10"
6'3"
5'8"

7'3"
7'0"
6'2"
5'11"
5'5"
6'3"
5'9"
5'2"

5'6"
5'4"
4'8"
4'6"
4'1"
4'9"
4'4"
3'11"

7'4"
7'2"
6'4"
6'1"
5'6"
6'5"
5'10"
5'3"

6'9"
6'7"
5'10"
5'7"
5'1"
5'11"
5'5"
4'11"

5'2"
5'1"
4'5"
4'3"
3'11"
4'6"
4'2"
3'9"

7'0"
6'10"
6'0"
5'9"
5'3"
6'1"
5'7"
5'0"

6'5"
6'3"
5'6"
5'4"
4'10"
5'7"
5'2"
4'8"

5'0"
4'10"
4'3"
4'1"
3'9"
4'4"
3'11"
3'7"

6'8"
6'6"
5'9"
5'6"
5'0"
5'10"
5'4"
4'10"

6'2"
6'0"
5'3"
5'1"
4'7"
5'4"
4'11"
4'5"

4'7"
4'6"
3'11"
3'10"
3'5"
4'0"
3'8"
3'4"

6'2"
6'0"
5'4"
5'1"
4'8"
5'5"
4'11"
4'5"

5'9"
5'7"
4'11"
4'9"
4'3"
5'0"
4'7"
4'1"

FR 450
FR 400
FR 300
FR 250
FR 200
FM 16
FM 13
FM 10

S
E
R
I
E
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ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50

20 25 30 35 40 50

UNIFORM
LOADS, PSF

SPAN

ROOFING: NEGATIVE LOADS 

7'8"
6'9"
6'6"
5'11"
5'7"
6'11"
6'4"
5'8"

10'4"
9'1"
8'9"
8'0"
7'6"
9'3"
8'6"
7'8"

9'6"
8'5"
8'1"
7'4"
6'11"
8'6"
7'10"
7'1"

7'2"
6'4"
6'1"
5'6"
5'2"
6'5"
5'10"
5'3"

9'7"
8'6"
8'2"
7'5"
6'11"
8'7"
7'10"
7'1"

8'10"
7'10"
7'6"
6'10"
6'5"
7'11"
7'3"
6'7"

6'9"
5'11"
5'8"
5'2"
4'10"
6'0"
5'6"
5'0"

9'0"
7'11"
7'5"
6'11"
6'4"
8'1"
7'5"
6'8"

8'4"
7'4"
7'1"
6'5"
6'0"
7'5"
6'10"
6'2"

6'5"
5'8"
5'5"
4'11"
4'7"
5'8"
5'3"
4'9"

8'7"
7'7"
6'11"
6'7"
5'10"
7'8"
7'0"
6'0"

7'11"
7'0"
6'8"
6'1"
5'8"
7'1"
6'6"
5'10"

6'1"
5'5"
5'2"
4'8"
4'5"
5'5"
5'0"
4'6"

8'2"
7'2"
6'5"
6'2"
5'6"
7'4"
6'9"
5'3"

7'7"
6'8"
6'5"
5'10"
5'5"
6'9"
6'2"
5'7"

5'8"
5'0"
4'10"
4'4"
4'1"
5'1"
4'8"
4'2"

7'7"
6'5"
5'5"
5'2"
4'10"
6'8"
5'5"
4'3"

7'0"
6'2"
5'11"
5'5"
5'1"
6'3"
5'9"
4'10"

FR 400
FR 300
FR 250
FR 200
FR 150
FM 16
FM 13
FM 10

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

SIDING: WIND LOADS    

4.2 x 1.06 CorrugatedTuff Span®

Load/Span Tables are based on large-scale tests that consider three design parameters: 
Bending moment at panel failure (including web crippling and flange buckling); Flexural stiffness; Pullover force per fastener. 

Panel fasteners with .729" diameter washers would be located at every other corrugation at each support.

13

Deflection Limit = L/60; Factor of Safety = 2.5

Deflection Limit = L/60; Factor of Safety = 1.88

Deflection Limit = L/30; Factor of Safety = 1.88
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9'7"
8'10"
8'1"
7'3"
6'9"
9'1"
8'5"
7'8"

12'10"
10'9"
9'1"
8'4"
6'10"
12'2"
9'10"
8'4"

11'10"
10'11"
10'0"
9'0"
7'8"
11'2"
10'4"
9'4"

8'10"
8'2"
7'6"
6'9"
6'1"
8'5"
7'9"
7'1"

11'8"
9'7"
8'1"
7'5"
6'1"
11'3"
8'9"
7'5"

11'0"
10'2"
9'1"
8'4"
6'10"
10'5"
9'8"
8'4"

8'4"
7'9"
7'1"
6'4"
5'7"
7'11"
7'4"
6'8"

10'8"
8'9"
7'5"
6'10"
5'7"
10'7"
8'0"
6'10"

10'4"
9'7"
8'3"
7'7"
6'3"
9'9"
8'11"
7'7"

7'11"
7'4"
6'8"
6'0"
5'2"
7'6"
6'11"
6'3"

9'11"
8'1"
6'10"
6'3"
5'2"
9'10"
7'5"
6'3"

9'10"
9'1"
7'8"
7'0"
5'9"
9'3"
8'3"
7'0"

7'7"
7'0"
6'5"
5'9"
4'10"
7'2"
6'8"
5'11"

9'3"
7'7"
6'5"
5'11"
4'10"
9'3"
6'11"
5'11"

9'4"
8'6"
7'2"
6'7"
5'5"
8'11"
7'9"
6'7"

7'0"
6'6"
5'8"
5'3"
4'4"
6'8"
6'2"
5'3"

8'3"
6'9"
5'8"
5'3"
4'4"
8'3"
6'2"
5'3"

8'8"
7'7"
6'5"
5'11"
4'10"
8'3"
6'11"
5'11"

FR 400
FR 300
FR 250
FR 200
FR 150
FM 16
FM 13
FM 10

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

SIDING:  POSITIVE LOADS  

9'7"
8'10"
8'1"
7'3"
6'9"
9'1"
8'5"
7'8"

12'10"
10'9"
9'0"
8'4"
6'10"
12'2"
9'9"
8'4"

11'10"
10'11"
10'0"
9'0"
7'8"
11'2"
10'4"
9'4"

8'10"
8'2"
7'6"
6'9"
6'1"
8'5"
7'9"
7'1"

11'8"
9'7"
8'1"
7'5"
6'1"
11'3"
8'9"
7'5"

11'0"
10'2"
9'1"
8'4"
6'10"
10'5"
9'8"
8'4"

8'4"
7'9"
7'1"
6'4"
5'7"
7'11"
7'4"
6'8"

10'8"
8'9"
7'4"
6'9"
5'7"
10'7"
8'0"
6'9"

10'4"
9'7"
8'3"
7'7"
6'3"
9'9"
8'11"
7'7"

7'11"
7'4"
6'8"
6'0"
5'2"
7'6"
6'11"
6'3"

9'10"
8'1"
6'10"
6'3"
5'2"
9'10"
7'5"
6'3"

9'10"
9'1"
7'8"
7'0"
5'9"
9'3"
8'3"
7'0"

7'7"
7'0"
6'5"
5'9"
4'10"
7'2"
6'8"
5'11"

9'3"
7'7"
6'5"
5'9"
4'10"
8'10"
6'11"
5'11"

9'4"
8'6"
7'2"
6'6"
5'5"
8'11"
7'9"
6'7"

7'0"
6'6"
5'8"
5'3"
4'4"
6'8"
6'2"
5'3"

7'9"
6'8"
5'8"
4'7"
4'1"
7'1"
5'9"
5'1"

8'8"
7'7"
6'5"
5'2"
4'8"
8'0"
6'7"
5'9"

FR 400
FR 300
FR 250
FR 200
FR 150
FM 16
FM 13
FM 10

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

SIDING:  NEGATIVE LOADS    

7.2 x 1.5 RibTuff Span®

Load/Span Tables are based on large-scale tests that consider three design parameters: 
Bending moment at panel failure (including web crippling and flange buckling); Flexural stiffness; Pullover force per fastener. 

Panel fasteners with .729" diameter washers would be located at every low rib at each support.

7'11"
7'7"
7'0"
6'5"
5'9"
7'2"
6'8"
6'1"

10'7"
10'2"
9'4"
7'10"
7'3"
9'8"
8'6"
7'3"

9'9"
9'4"
8'8"
7'11"
7'1"
8'11"
8'3"
7'6"

7'4"
7'0"
6'6"
5'11"
5'4"
6'8"
6'2"
5'8"

9'10"
9'5"
8'4"
7'0"
6'5"
8'11"
7'7"
6'5"

9'1"
8'8"
8'1"
7'4"
6'7"
8'3"
7'8"
7'0"

6'11"
6'7"
6'1"
5'7"
5'0"
6'3"
5'10"
5'4"

9'3"
8'11"
7'7"
6'5"
5'11"
8'5"
6'11"
5'11"

8'6"
8'2"
7'7"
6'11"
6'3"
7'9"
7'2"
6'7"

6'7"
6'3"
5'10"
5'4"
4'9"
5'11"
5'6"
5'0"

8'10"
8'5"
7'0"
5'11"
5'5"
8'0"
6'5"
5'5"

8'1"
7'9"
7'2"
6'7"
5'11"
7'4"
6'10"
6'1"

6'3"
6'0"
5'7"
5'1"
4'7"
5'8"
5'3"
4'10"

8'5"
8'0"
6'7"
5'6"
5'1"
7'8"
6'0"
5'1"

7'9"
7'5"
6'10"
6'2"
5'8"
7'0"
6'6"
5'8"

5'10"
5'7"
5'2"
4'8"
4'3"
5'3"
4'11"
4'6"

7'9"
7'2"
5'10"
4'11"
4'7"
7'1"
5'4"
4'7"

7'2"
6'11"
6'5"
5'6"
5'1"
6'6"
6'0"
5'1"

FR 450
FR 400
FR 300
FR 250
FR 200
FM 16
FM 13
FM 10
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I
E
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ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: POSITIVE LOADS

7.2"

43.2" or 36" Panel Coverage

11/2"

46.8" or 39.25" Panel Width

Deflection Limit = L/60; Factor of Safety = 2.5

7'11"
7'7"
7'0"
6'5"
5'9"
7'2"
6'8"
6'1"

10'7"
10'2"
9'5"
8'7"
7'9"
9'8"
8'11"
8'2"

9'9"
9'4"
8'8"
7'11"
7'1"
8'11"
8'3"
7'6"

7'4"
7'0"
6'6"
5'11"
5'4"
6'8"
6'2"
5'8"

9'10"
9'5"
8'9"
8'0"
7'2"
8'11"
8'3"
7'5"

9'1"
8'8"
8'1"
7'4"
6'7"
8'3"
7'8"
7'0"

6'11"
6'7"
6'1"
5'7"
5'0"
6'3"
5'10"
5'4"

9'3"
8'10"
8'3"
7'4"
6'9"
8'5"
7'9"
6'9"

8'6"
8'2"
7'7"
6'11"
6'3"
7'9"
7'2"
6'7"

6'7"
6'3"
5'10"
5'4"
4'9"
5'11"
5'6"
5'0"

8'9"
8'5"
7'10"
6'11"
6'3"
8'0"
7'5"
6'3"

8'1"
7'9"
7'2"
6'7"
5'11"
7'4"
6'10"
6'3"

6'3"
6'0"
5'7"
5'1"
4'7"
5'8"
5'3"
4'10"

8'5"
8'1"
7'5"
6'5"
5'9"
7'8"
6'11"
5'11"

7'9"
7'5"
6'10"
6'3"
5'8"
7'0"
6'6"
6'0"

5'10"
5'7"
5'2"
4'8"
4'3"
5'3"
4'11"
4'6"

7'10"
7'6"
6'8"
5'8"
4'7"
7'1"
5'9"
5'1"

7'2"
6'11"
6'5"
5'10"
5'2"
6'6"
6'1"
5'6"

FR 450
FR 400
FR 300
FR 250
FR 200
FM 16
FM 13
FM 10

S
E
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I
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ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: NEGATIVE LOADS Deflection Limit = L/60; Factor of Safety = 1.88

Deflection Limit = L/30; Factor of Safety = 1.88

Deflection Limit = L/30; Factor of Safety = 1.88
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7.0 x 1.5 RibTuff Span®

7.0"

42" Panel Coverage

45.5" Panel Width

11/2"

9'7"
8'10"
8'1"
7'3"
6'9"
9'4"
8'5"
7'8"

12'11"
10'9"
9'1"
8'4"
6'10"
12'6"
9'10"
8'4"

11'11"
10'11"
10'0"
9'0"
7'8"
11'7"
10'4"
9'4"

8'11"
8'2"
7'6"
6'9"
6'1"
8'8"
7'9"
7'1"

11'8"
9'7"
8'1"
7'5"
6'1"
11'7"
8'9"
7'5"

11'0"
10'2"
9'1"
8'4"
6'10"
10'9"
9'8"
8'4"

8'5"
7'9"
7'1"
6'4"
5'7"
8'2"
7'4"
6'8"

10'8"
8'9"
7'5"
6'10"
5'7"
10'8"
8'0"
6'10"

10'5"
9'7"
8'3"
7'7"
6'3"
10'1"
8'11"
7'7"

8'0"
7'4"
6'8"
6'0"
5'2"
7'9"
6'11"
6'3"

9'11"
8'1"
6'10"
6'3"
5'2"
9'10"
7'5"
6'3"

9'10"
9'1"
7'8"
7'0"
5'9"
9'7"
8'3"
7'0"

7'7"
7'0"
6'5"
5'9"
4'10"
7'5"
6'8"
5'11"

9'3"
7'7"
6'5"
5'11"
4'10"
9'3"
6'11"
5'11"

9'5"
8'6"
7'2"
6'7"
5'5"
9'2"
7'9"
6'7"

7'1"
6'6"
5'8"
5'3"
4'4"
6'10"
6'2"
5'3"

8'3"
6'9"
5'8"
5'3"
4'4"
8'3"
6'2"
5'3"

8'9"
7'7"
6'5"
5'11"
4'10"
8'6"
6'11"
5'11"

FR 400
FR 300
FR 250
FR 200
FR 150
FM 16
FM 13
FM 10

S
E
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I
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ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

SIDING:  POSITIVE LOADS  

9'7"
8'10"
8'1"
7'3"
6'9"
9'4"
8'5"
7'8"

12'11"
10'9"
9'0"
8'4"
6'10"
12'6"
9'9"
8'4"

11'11"
10'11"
10'0"
9'0"
7'8"
11'7"
10'4"
9'4"

8'11"
8'2"
7'6"
6'9"
6'1"
8'8"
7'9"
7'1"

11'8"
9'7"
8'1"
7'5"
6'1"
11'7"
8'9"
7'5"

11'0"
10'2"
9'1"
8'4"
6'10"
10'9"
9'8"
8'4"

8'5"
7'9"
7'1"
6'4"
5'7"
8'2"
7'4"
6'8"

10'8"
8'9"
7'4"
6'9"
5'7"
10'8"
8'0"
6'9"

10'5"
9'7"
8'3"
7'7"
6'3"
10'1"
8'11"
7'7"

8'0"
7'4"
6'8"
6'0"
5'2"
7'9"
6'11"
6'3"

9'10"
8'1"
6'10"
6'3"
5'2"
9'10"
7'5"
6'3"

9'10"
9'1"
7'8"
7'0"
5'9"
9'7"
8'3"
7'0"

7'7"
7'0"
6'5"
5'9"
4'10"
7'5"
6'8"
5'11"

9'3"
7'7"
6'5"
5'11"
4'10"
9'1"
6'11"
5'11"

9'5"
8'6"
7'2"
6'7"
5'5"
9'2"
7'9"
6'7"

7'1"
6'6"
5'8"
5'3"
4'4"
6'10"
6'2"
5'3"

8'0"
6'9"
5'8"
5'1"
4'4"
7'3"
5'11"
5'3"

8'9"
7'7"
6'5"
5'9"
4'10"
8'3"
6'9"
5'11"

FR 400
FR 300
FR 250
FR 200
FR 150
FM 16
FM 13
FM 10

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

SIDING:  NEGATIVE LOADS    

Load/Span Tables are based on large-scale tests that consider three design parameters: 
Bending moment at panel failure (including web crippling and flange buckling); Flexural stiffness; Pullover force per fastener. 

Panel fasteners with .729" diameter washers would be located at every low rib at each support.

7'11"
7'7"
7'0"
6'5"
5'9"
7'5"
6'8"
6'1"

10'7"
10'3"
9'4"
7'10"
7'3"
9'11"
8'6"
7'3"

9'9"
9'5"
8'8"
7'11"
7'1"
9'2"
8'3"
7'6"

7'4"
7'1"
6'6"
5'11"
5'4"
6'10"
6'2"
5'8"

9'10"
9'6"
8'4"
7'0"
6'5"
9'3"
7'7"
6'5"

9'1"
8'9"
8'1"
7'4"
6'7"
8'6"
7'8"
7'0"

6'11"
6'8"
6'1"
5'7"
5'0"
6'5"
5'10"
5'4"

9'3"
8'11"
7'7"
6'5"
5'11"
8'8"
6'11"
5'11"

8'6"
8'3"
7'7"
6'11"
6'3"
8'0"
7'2"
6'7"

6'7"
6'4"
5'10"
5'4"
4'9"
6'2"
5'6"
5'0"

8'10"
8'6"
7'0"
5'11"
5'5"
8'3"
6'5"
5'5"

8'1"
7'10"
7'2"
6'7"
5'11"
7'7"
6'10"
6'1"

6'3"
6'1"
5'7"
5'1"
4'7"
5'10"
5'3"
4'10"

8'5"
8'0"
6'7"
5'6"
5'1"
7'10"
6'0"
5'1"

7'9"
7'6"
6'10"
6'2"
5'8"
7'3"
6'6"
5'8"

5'10"
5'7"
5'2"
4'8"
4'3"
5'5"
4'11"
4'6"

7'9"
7'2"
5'10"
4'11"
4'7"
7'2"
5'4"
4'7"

7'2"
6'11"
6'5"
5'6"
5'1"
6'9"
6'0"
5'1"

FR 450
FR 400
FR 300
FR 250
FR 200
FM 16
FM 13
FM 10
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ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: POSITIVE LOADS Deflection Limit = L/60; Factor of Safety = 2.5

7'11"
7'7"
7'0"
6'5"
5'9"
7'5"
6'8"
6'1"

10'7"
10'3"
9'5"
8'7"
7'9"
9'11"
8'11"
8'2"

9'9"
9'5"
8'8"
7'11"
7'1"
9'2"
8'3"
7'6"

7'4"
7'1"
6'6"
5'11"
5'4"
6'10"
6'2"
5'8"

9'10"
9'6"
8'9"
8'0"
7'2"
9'3"
8'3"
7'5"

9'1"
8'9"
8'1"
7'4"
6'7"
8'6"
7'8"
7'0"

6'11"
6'8"
6'1"
5'7"
5'0"
6'5"
5'10"
5'4"

9'3"
8'11"
8'3"
7'4"
6'9"
8'8"
7'9"
6'7"

8'6"
8'3"
7'7"
6'11"
6'3"
8'0"
7'2"
6'7"

6'7"
6'4"
5'10"
5'4"
4'9"
6'2"
5'6"
5'0"

8'9"
8'6"
7'10"
6'10"
6'3"
8'3"
7'5"
6'3"

8'1"
7'10"
7'2"
6'7"
5'11"
7'7"
6'10"
6'3"

6'3"
6'0"
5'7"
5'1"
4'7"
5'10"
5'3"
4'10"

8'5"
8'1"
7'5"
6'5"
5'11"
7'10"
6'11"
5'11"

7'9"
7'6"
6'10"
6'3"
5'8"
7'3"
6'6"
6'0"

5'10"
5'7"
5'2"
4'8"
4'3"
5'5"
4'11"
4'6"

7'10"
7'6"
6'9"
5'8"
5'1"
7'3"
5'11"
5'3"

7'2"
6'11"
6'5"
5'10"
5'3"
6'9"
6'1"
5'6"

FR 450
FR 400
FR 300
FR 250
FR 200
FM 16
FM 13
FM 10

S
E
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I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: NEGATIVE LOADS Deflection Limit = L/60; Factor of Safety = 1.88

Deflection Limit = L/30; Factor of Safety = 1.88

Deflection Limit = L/30; Factor of Safety = 1.88
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7.2D x 1.75 RibTuff Span®

7.2"

43.2" Panel Coverage

46.8" Panel Width

13/4"

10'6"
9'9"
9'0"
8'3"
10'4"
9'2"
8'5"

14'1"
11'7"
10'4"
9'0"

13'10"
10'7"
9'0"

13'0"
12'1"
11'2"
10'1"
12'9"
11'4"
10'1"

9'9"
9'1"
8'5"
7'8"
9'7"
8'6"
7'9"

12'7"
10'4"
9'3"
8'0"
12'7"
9'5"
8'0"

12'1"
11'3"
10'4"
9'0"

11'10"
10'6"
9'0"

9'2"
8'6"
7'11"
7'3"
9'0"
8'0"
7'4"

11'6"
9'5"
8'5"
7'4"
11'6"
8'8"
7'4"

11'4"
10'7"
9'5"
8'2"
11'2"
9'8"
8'2"

8'8"
8'1"
7'6"
6'9"
8'7"
7'7"
6'9"

10'8"
8'9"
7'10"
6'9"
10'8"
8'0"
6'9"

10'9"
9'9"
8'9"
7'7"
10'7"
8'11"
7'7"

8'4"
7'9"
7'2"
6'4"
8'2"
7'3"
6'4"

10'0"
8'2"
7'4"
6'4"
9'11"
7'6"
6'4"

10'3"
9'2"
8'2"
7'1"
10'1"
8'4"
7'1"

7'9"
7'2"
6'6"
5'8"
7'7"
6'8"
5'8"

8'11"
7'4"
6'6"
5'8"
8'11"
6'8"
5'8"

9'7"
8'2"
7'4"
6'4"
9'5"
7'6"
6'4"

FR 400
FR 300
FR 250
FR 200
FM 16
FM 13
FM 10

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

SIDING:  POSITIVE LOADS  

10'6"
9'9"
9'0"
8'3"
10'4"
9'2"
8'4"

14'1"
11'7"
10'4"
9'0"

13'10"
10'7"
9'0"

13'0"
12'1"
11'2"
10'1"
12'9"
11'4"
10'1"

9'9"
9'1"
8'4"
7'8"
9'7"
8'6"
7'9"

12'7"
10'4"
9'3"
8'0"
12'7"
9'5"
8'0"

12'1"
11'3"
10'4"
9'0"

11'10"
10'6"
9'0"

9'2"
8'6"
7'11"
7'3"
9'0"
8'0"
7'4"

11'6"
9'5"
8'5"
7'4"
11'6"
8'7"
7'4"

11'4"
10'7"
9'5"
8'2"
11'2"
9'8"
8'2"

8'8"
8'1"
7'6"
6'9"
8'7"
7'7"
6'9"

10'8"
8'9"
7'10"
6'9"
10'8"
8'0"
6'9"

10'9"
9'9"
8'9"
7'7"
10'7"
8'11"
7'7"

8'4"
7'9"
7'2"
6'4"
8'2"
7'3"
6'4"

10'0"
8'2"
7'4"
6'4"
9'6"
7'6"
6'4"

10'3"
9'2"
8'2"
7'1"
10'1"
8'4"
7'1"

7'9"
7'2"
6'6"
5'8"
7'7"
6'8"
5'8"

8'6"
7'1"
6'6"
5'3"
7'7"
6'2"
5'6"

9'7"
8'0"
7'4"
6'0"
8'8"
7'1"
6'3"

FR 400
FR 300
FR 250
FR 200
FM 16
FM 13
FM 10

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

SIDING:  NEGATIVE LOADS  

Load/Span Tables are based on large-scale tests that consider three design parameters: 
Bending moment at panel failure (including web crippling and flange buckling); Flexural stiffness; Pullover force per fastener. 

Panel fasteners with .729" diameter washers would be located at every low rib at each support.

8'6"
8'4"
7'9"
7'2"
6'7"
8'2"
7'3"
6'8"

11'4"
11'2"
10'0"
9'0"
7'10"
11'0"
9'2"
7'10"

10'6"
10'3"
9'7"
8'10"
8'2"
10'1"
9'0"
8'3"

7'10"
7'9"
7'2"
6'8"
6'1"
7'7"
6'9"
6'2"

10'7"
10'4"
9'0"
8'0"
7'0"
10'2"
8'2"
7'0"

9'9"
9'7"
8'11"
8'3"
7'7"
9'5"
8'4"
7'7"

7'5"
7'3"
6'9"
6'3"
5'9"
7'2"
6'4"
5'10"

9'11"
9'9"
8'2"
7'4"
6'4"
9'7"
7'6"
6'4"

9'2"
9'0"
8'4"
7'9"
7'1"
8'10"
7'10"
7'1"

7'0"
6'11"
6'5"
5'11"
5'5"
6'9"
6'0"
5'6"

9'5"
9'3"
7'7"
6'9"
5'11"
9'1"
6'11"
5'11"

8'8"
8'6"
7'11"
7'4"
6'7"
8'5"
7'5"
6'7"

6'9"
6'7"
6'2"
5'8"
5'2"
6'6"
5'9"
5'3"

9'0"
8'8"
7'1"
6'4"
5'6"
8'7"
6'6"
5'6"

8'4"
8'2"
7'7"
7'0"
6'2"
8'0"
7'1"
6'2"

6'3"
6'1"
5'8"
5'3"
4'10"
6'0"
5'4"
4'11"

8'4"
7'9"
6'4"
5'8"
4'11"
7'8"
5'9"
4'11"

7'8"
7'7"
7'1"
6'4"
5'6"
7'5"
6'6"
5'6"

FR 450
FR 400
FR 300
FR 250
FR 200
FM 16
FM 13
FM 10
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I
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ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: POSITIVE LOADS Deflection Limit = L/60; Factor of Safety = 2.5

8'6"
8'4"
7'9"
7'2"
6'7"
8'2"
7'3"
6'8"

11'4"
11'2"
10'5"
9'7"
8'10"
11'0"
9'9"
8'11"

10'6"
10'3"
9'7"
8'10"
8'2"
10'1"
9'0"
8'3"

7'10"
7'9"
7'2"
6'8"
6'1"
7'7"
6'9"
6'2"

10'7"
10'4"
9'8"
8'11"
8'0"
10'2"
9'1"
8'0"

9'9"
9'7"
8'11"
8'3"
7'7"
9'5"
8'4"
7'7"

7'5"
7'3"
6'9"
6'3"
5'9"
7'2"
6'4"
5'10"

9'11"
9'9"
9'1"
8'5"
7'4"
9'7"
8'6"
7'4"

9'2"
9'0"
8'4"
7'9"
7'1"
8'10"
7'10"
7'2"

7'0"
6'11"
6'5"
5'11"
5'5"
6'9"
6'0"
5'6"

9'5"
9'3"
8'7"
7'10"
6'9"
9'1"
8'0"
6'9"

8'8"
8'6"
7'11"
7'4"
6'9"
8'5"
7'5"
6'10"

6'9"
6'7"
6'2"
5'8"
5'2"
6'6"
5'9"
5'3"

9'0"
8'10"
8'2"
7'4"
6'4"
8'8"
7'6"
6'4"

8'4"
8'2"
7'7"
7'0"
6'5"
8'0"
7'1"
6'6"

6'3"
6'1"
5'8"
5'3"
4'10"
6'0"
5'4"
4'11"

8'4"
8'3"
7'1"
6'6"
5'3"
7'7"
6'2"
5'6"

7'8"
7'7"
7'1"
6'6"
6'0"
7'5"
6'7"
6'1"

FR 450
FR 400
FR 300
FR 250
FR 200
FM 16
FM 13
FM 10
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I
E
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ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: NEGATIVE LOADS Deflection Limit = L/60; Factor of Safety = 1.88

Deflection Limit = L/30; Factor of Safety = 1.88

Deflection Limit = L/30; Factor of Safety = 1.88



2.67"

40" or 48" Panel Coverage
42" or 51" Panel Width

9/16"
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4'4"
4'3"
4'1"

5'9"
5'8"
5'6"

5'4"
5'3"
5'1"

4'0"
3'11"
3'9"

5'4"
5'3"
5'1"

4'11"
4'10"
4'8"

3'9"
3'8"
3'7"

5'0"
4'11"
4'9"

4'8"
4'7"
4'5"

3'7"
3'6"
3'4"

4'9"
4'8"
4'6"

4'5"
4'4"
4'2"

3'5"
3'4"
3'3"

4'7"
4'6"
4'4"

4'3"
4'2"
4'0"

3'2"
3'1"
3'0"

4'3"
4'2"
3'6"

3'11"
3'10"
3'9"

FR 400
FR 300
FR 250

S
E
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I
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ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: NEGATIVE LOADS   

5'4"
5'2"
4'7"

7'2"
6'11"
6'2"

6'7"
6'4"
5'8"

4'11"
4'9"
4'3"

6'8"
6'5"
5'9"

6'2"
5'11"
5'3"

4'8"
4'6"
4'0"

6'3"
5'11"
5'3"

5'9"
5'7"
5'0"

4'5"
4'3"
3'10"

5'11"
5'1"
4'6"

5'6"
5'3"
4'9"

4'3"
4'1"
3'8"

5'8"
4'5"
3'11"

5'3"
5'0"
4'6"

3'11"
3'9"
3'5"

4'8"
3'6"
3'2"

4'11"
4'0"
3'7"

FR 300
FR 250
FR 150

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

SIDING: WIND LOADS   

Load/Span Tables are based on large-scale tests that consider three design parameters: 
Bending moment at panel failure (including web crippling and flange buckling); Flexural stiffness; Pullover force per fastener. 

Panel fasteners with .729" diameter washers would be located at every third corrugation at each support.

For Series FM and other Load/Span data, contact Enduro.

Tuff Span®

4'4"
4'3"
4'1"

5'9"
5'8"
5'6"

5'4"
5'3"
5'1"

4'0"
3'11"
3'9"

5'4"
5'3"
5'1"

4'11"
4'10"
4'8"

3'9"
3'8"
3'7"

5'1"
5'0"
4'9"

4'8"
4'7"
4'5"

3'7"
3'6"
3'5"

4'9"
4'9"
4'6"

4'5"
4'4"
4'2"

3'5"
3'4"
3'3"

4'7"
4'6"
4'4"

4'3"
4'2"
4'0"

3'2"
3'1"
3'0"

4'3"
4'2"
4'0"

3'11"
3'10"
3'9"

FR 400
FR 300
FR 250

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: POSITIVE LOADS 

2.67"

37.33" Panel Coverage

39.75" Panel Width

7/8"
2.67 x 7/8 Corrugated

3'5"
3'4"
3'2"

4'7"
4'6"
4'3"

4'3"
4'1"
3'11"

3'2"
3'1"
2'11"

4'3"
4'2"
3'11"

3'11"
3'10"
3'8"

3'0"
2'11"
2'9"

4'0"
3'11"
3'9"

3'8"
3'7"
3'5"

2'10"
2'9"
2'7"

3'9"
3'8"
3'6"

3'6"
3'5"
3'3"

2'8"
2'8"
2'6"

3'7"
3'7"
3'4"

3'4"
3'3"
3'1"

2'6"
2'5"
2'4"

3'4"
3'3"
3'1"

3'1"
3'0"
2'11"

FR 300
FR 250
FR 150

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: NEGATIVE LOADS  

4'2"
4'0"
3'9"

5'8"
5'4"
5'0"

5'2"
4'11"
4'8"

3'11"
3'8"
3'6"

5'3"
5'0"
4'8"

4'10"
4'7"
4'4"

3'8"
3'6"
3'3"

4'11"
4'8"
4'5"

4'7"
4'4"
4'1"

3'6"
3'4"
3'1"

4'8"
4'5"
4'2"

4'4"
4'1"
3'10"

3'4"
3'2"
3'0"

4'6"
4'3"
3'9"

4'1"
3'11"
3'8"

3'1"
2'11"
2'9"

4'2"
3'11"
3'0"

3'10"
3'8"
3'5"

FR 300
FR 250
FR 150

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

SIDING: WIND LOADS    FASTENERS REQUIRED AT EVERY THIRD CORRUGATION

For Series FM and other Load/Span data, contact Enduro.

Tuff Span®

3'5"
3'4"
3'2"

4'7"
4'6"
4'3"

4'3"
4'1"
3'11"

3'2"
3'1"
2'11"

4'3"
4'2"
3'11"

3'11"
3'10"
3'8"

3'0"
2'11"
2'9"

4'0"
3'11"
3'9"

3'8"
3'7"
3'5"

2'10"
2'9"
2'7"

3'10"
3'8"
3'6"

3'6"
3'5"
3'3"

2'8"
2'8"
2'6"

3'8"
3'7"
3'4"

3'4"
3'3"
3'1"

2'6"
2'5"
2'4"

3'4"
3'3"
3'1"

3'1"
3'0"
2'11"

FR 300
FR 250
FR 150

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: POSITIVE LOADS 

21/2 x 1/2 Corrugated

Deflection Limit = L/60; Factor of Safety = 2.5

Deflection Limit = L/60; Factor of Safety = 2.5

Deflection Limit = L/60; Factor of Safety = 1.88

Deflection Limit = L/60; Factor of Safety = 1.88

Deflection Limit = L/30; Factor of Safety = 1.88

Deflection Limit = L/30; Factor of Safety = 1.88
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7'5"
7'2"
6'11"

10'0"
9'7"
8'2"

9'2"
8'10"
8'7"

6'11"
6'7"
6'5"

9'3"
8'6"
7'4"

8'6"
8'2"
7'11"

6'6"
6'3"
6'1"

8'8"
7'10"
6'8"

8'0"
7'8"
7'5"

6'2"
5'11"
5'9"

8'0"
7'3"
6'2"

7'8"
7'4"
6'11"

5'11"
5'8"
5'6"

7'6"
6'9"
5'9"

7'4"
7'0"
6'5"

5'6"
5'3"
5'1"

6'9"
6'0"
5'2"

6'9"
6'6"
5'9"

FR 400
FR 300
FR 250

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: POSITIVE LOADS 

7'5"
7'2"
6'11"

10'0"
9'7"
9'4"

9'2"
8'10"
8'7"

6'11"
6'7"
6'5"

9'3"
8'11"
8'5"

8'6"
8'2"
7'11"

6'6"
6'3"
6'1"

8'8"
8'4"
7'8"

8'0"
7'8"
7'6"

6'2"
5'11"
5'9"

8'3"
7'11"
7'1"

7'8"
7'4"
7'1"

5'11"
5'8"
5'6"

7'11"
7'7"
6'8"

7'4"
7'0"
6'10"

5'6"
5'3"
5'1"

7'4"
6'11"
5'11"

6'9"
6'6"
6'4"

FR 400
FR 300
FR 250

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: NEGATIVE LOADS   

9'0"
8'9"
7'0"

11'0"
9'5"
7'0"

11'2"
10'7"
7'10"

8'4"
8'1"
6'3"

9'10"
8'5"
6'3"

10'4"
9'5"
7'0"

7'10"
7'7"
5'9"

9'0"
7'8"
5'9"

9'9"
8'7"
6'5"

7'5"
7'1"
5'3"

8'4"
7'1"
5'3"

9'3"
8'0"
5'11"

7'2"
6'8"
4'11"

7'9"
6'8"
4'11"

8'8"
7'5"
5'6"

6'7"
5'11"
4'5"

6'11"
5'11"
4'5"

7'9"
6'8"
4'11"

FR 300
FR 250
FR 150

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

SIDING: WIND LOADS   

7'1"
6'8"
6'1"

9'7"
8'11"
7'8"

8'10"
8'3"
7'7"

6'7"
6'2"
5'8"

8'10"
8'0"
6'11"

8'2"
7'8"
7'0"

6'3"
5'10"
5'4"

8'1"
7'3"
6'3"

7'8"
7'2"
6'7"

5'11"
5'6"
5'1"

7'6"
6'9"
5'10"

7'4"
6'10"
6'3"

5'8"
5'3" 
4'10"

7'0"
6'3"
5'5"

7'0"
6'6"
6'0"

5'3"
4'11"
4'6"

6'3"
5'7"
4'10"

6'6"
6'1"
5'5"

FR 400
FR 300
FR 250

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: POSITIVE LOADS 

7'1"
6'8"
6'1"

9'7"
8'11"
8'3"

8'10"
8'3"
7'7"

6'7"
6'2"
5'8"

8'10"
8'0"
7'7"

8'2"
7'8"
7'0"

6'3"
5'10"
5'4"

8'4"
7'10"
7'2"

7'8"
7'2"
6'7"

5'11"
5'6"
5'1"

7'11"
7'5"
6'9"

7'4"
6'10"
6'3"

5'8"
5'3" 
4'10"

7'7"
7'1"
6'3"

7'0"
6'6"
6'0"

5'3"
4'11"
4'6"

7'0"
6'6"
5'7"

6'6"
6'1"
5'7"

FR 400
FR 300
FR 250

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: NEGATIVE LOADS   

8'5"
7'9"
5'11"

10'3"
8'11"
5'11"

9'11"
9'7"
6'7"

7'9"
7'2"
5'3"

9'2"
7'11"
5'3"

9'5"
8'10"
5'11"

7'4"
6'9"
4'10"

8'5"
7'3"
4'10"

9'0"
8'1"
5'5"

6'11"
6'5"
4'6"

7'9"
6'9"
4'6"

8'7"
7'6"
5'0"

6'8"
6'1"
4'2"

7'3"
6'3"
4'2"

8'1"
7'0"
4'8"

6'2"
5'7"
3'9"

6'6"
5'7"
3'9"

7'3"
6'3"
4'2"

FR 300
FR 250
FR 150

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

SIDING: WIND LOADS   

For Series FM and other Load/Span data, contact Enduro.

For Series FM and other Load/Span data, contact Enduro.
Load/Span Tables are based on large-scale tests that consider three design parameters: 

Bending moment at panel failure (including web crippling and flange buckling); Flexural stiffness; Pullover force per fastener. 
Panel fasteners with .729" diameter washers would be located at every low rib at each support.

Tuff Span®

Tuff Span®

5.33"

42.67" Panel Coverage

45" Panel Width

13/4"

5.33"

42.67" Panel Coverage

45" Panel Width

11/2"

5.33 x 1.75 V-Beam

5.33 x 1.5 V-Beam

Deflection Limit = L/60; Factor of Safety = 2.5

Deflection Limit = L/60; Factor of Safety = 1.88

Deflection Limit = L/30; Factor of Safety = 1.88

Deflection Limit = L/60; Factor of Safety = 2.5

Deflection Limit = L/60; Factor of Safety = 1.88

Deflection Limit = L/30; Factor of Safety = 1.88
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6'7"
6'3"
6'0"

8'10"
8'5"
7'7"

8'2"
7'9"
7'5"

6'1"
5'10"
5'6"

8'2"
7'6"
6'9"

7'7"
7'2"
6'10"

5'9"
5'6"
5'2"

7'8"
6'10"
6'2"

7'1"
6'9"
6'5"

5'5"
5'2"
4'11"

7'3"
6'4"
5'8"

6'9"
6'5"
6'1"

5'2"
4'11"
4'9"

6'9"
5'11"
5'4"

6'5"
6'2"
5'10"

4'10"
4'7"
4'5"

6'1"
5'3"
4'7"

6'0"
5'8"
5'2"

FR 400
FR 300
FR 250

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: NEGATIVE LOADS    

7'11"
7'6"
5'1"

8'5"
7'7"
5'1"

9'4"
8'5"
5'9"

7'4"
6'9"
4'7"

7'6"
6'9"
4'7"

8'5"
7'7"
5'1"

6'10"
6'2"
4'2"

6'10"
6'2"
4'2"

7'8"
6'11"
4'8"

6'4"
5'8"
3'10"

6'4"
5'8"
3'10"

7'1"
6'4"
4'4"

5'11"
5'4"
3'7"

5'11"
5'4"
3'7"

6'7"
6'0"
4'0"

5'3"
4'9"
3'3"

5'3"
4'7"
3'3"

5'11"
5'2"
3'7"

FR 300
FR 250
FR 150

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

SIDING: WIND LOADS  

For Series FM and other Load/Span data, contact Enduro.

Load/Span Tables are based on large-scale tests that consider three design parameters: 
Bending moment at panel failure (including web crippling and flange buckling); Flexural stiffness; Pullover force per fastener. 

Panel fasteners with .729" diameter washers would be located at each side of every high rib at each support.

13.33"

40" Panel Coverage

43" Panel Width

15/8"

6'7"
6'3"
6'0"

8'4"
7'3"
6'6"

8'2"
7'9"
7'4"

6'1"
5'10"
5'6"

7'5"
6'6"
5'10"

7'7"
7'2"
6'6"

5'9"
5'6"
5'2"

6'9"
5'11"
5'4"

7'1"
6'7"
6'0"

5'5"
5'2"
4'11"

6'3"
5'6"
4'11"

6'9"
6'2"
5'6"

5'2"
4'11"
4'7"

5'10"
5'1"
4'7"

6'5"
5'9"
5'2"

4'10"
4'7"
4'1"

5'3"
4'7"
4'1"

5'10"
5'1"
4'7"

FR 400
FR 300
FR 250

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: POSITIVE LOADS

6'6"
6'2"
5'10"

8'9"
8'3"
7'10"

8'1"
7'8"
7'2"

6'1"
5'9"
5'5"

8'2"
7'8"
7'0"

7'6"
7'1"
6'8"

5'8"
5'5"
5'1"

7'8"
7'3"
6'5"

7'1"
6'8"
6'3"

5'5"
5'1"
4'10"

7'3"
6'9"
5'11"

6'8"
6'4"
5'11"

5'2"
4'11"
4'7"

6'11"
6'3"
5'3"

6'5"
6'1"
5'8"

4'10"
4'6"
4'3"

5'11"
5'1"
4'3"

5'11"
5'7"
4'10"

FR 400
FR 300
FR 250

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: NEGATIVE LOADS   

7'9"
7'4"
5'1"

8'11"
7'10"
5'1"

9'5"
8'9"
5'9"

7'3"
6'10"
4'7"

7'11"
7'0"
4'7"

8'10"
7'10"
5'1"

6'9"
6'5"
4'2"

7'3"
6'5"
4'2"

8'1"
7'2"
4'8"

6'5"
5'11"
3'10"

6'9"
5'11"
3'7"

7'6"
6'7"
4'1"

6'2"
5'6"
3'7"

6'3"
5'3"
3'2"

7'0"
6'0"
3'7"

5'7"
4'11"
3'3"

5'1"
4'3"
2'6"

5'9"
4'10"
2'10"

FR 300
FR 250
FR 150

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

SIDING: WIND LOADS  

For Series FM and other Load/Span data, contact Enduro.

R-Panel

Tuff Span®

Trafford Tile

Tuff Span®

6'6"
6'2"
5'10"

8'9"
7'8"
6'9"

8'1"
7'8"
7'2"

6'1"
5'9"
5'5"

7'9"
6'11"
6'1"

7'6"
7'1"
6'8"

5'8"
5'5"
5'1"

7'1"
6'3"
5'6"

7'1"
6'8"
6'2"

5'5"
5'1"
4'10"

6'7"
5'10"
5'1"

6'8"
6'4"
5'9"

5'2"
4'11"
4'7"

6'2"
5'5"
4'9"

6'5"
6'1"
5'4"

4'10"
4'6"
4'3"

5'6"
4'10"
4'3"

5'11"
5'5"
4'9"

FR 400
FR 300
FR 250

S
E
R
I
E
S

ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE ONE TWO THREE

20 25 30 35 40 50UNIFORM
LOADS, PSF

SPAN

ROOFING: POSITIVE LOADS

15/8"

12"

36" Panel Coverage

38" Panel Width

Deflection Limit = L/60; Factor of Safety = 2.5

Deflection Limit = L/60; Factor of Safety = 1.88

Deflection Limit = L/30; Factor of Safety = 1.88

Deflection Limit = L/60; Factor of Safety = 2.5

Deflection Limit = L/60; Factor of Safety = 1.88

Deflection Limit = L/30; Factor of Safety = 1.88
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In addition to application as single-skin cladding, Tuff Span panels can be used as a field-assembled
insulated panel system. This assembly is approved by Factory Mutual for use as a wall and roof/ceiling
with no height limitations or sprinklers. Contact Enduro Composites for load/span data.

Tuff Span Insulated
Panel System at
chemical plant.

Insulated Panel SystemTuff Span®

Tuff Span FM
Interior Liner Panel

Tuff Span FM
Exterior Rib Panel

Fiberglass Batt
Insulation

Stainless Steel
Fastener

Stainless Steel
Z Subgirt

Stainless Steel
Fastener
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Tuff Span roof deck is suitable as a substrate for either built–up or single ply
roofing materials. With outstanding corrosion protection, the fiberglass reinforced
plastic decking delivers significant benefits for paper mills, chemical, and food
processing plants as well as other applications. 

As an alternative to concrete deck, lightweight Tuff Span can represent a 13 lb.
per square foot reduction in dead load to the building’s structure and significantly
reduces installation time and cost. As an alternative to metal or wood roof deck,
Tuff Span offers superior corrosion resistance and will not rust, rot, peel, or flake.
This important feature eliminates the threat of falling deck particles, which could
damage equipment or contaminate product. In addition, the bright white 
Tuff Span decking can dramatically improve work conditions. 

Tuff Span roof deck, like all Tuff Span material, is made with continuous straight,
bi-directional reinforcing. Its high (50%) reinforcing content produces strength
and stiffness properties able to support dead load of roofing materials without

creep problems that could occur with fiberglass materials of lower reinforcing content. Offered in two profiles, Tuff Span decks can
handle typical loading and spans associated with conventional building construction. 

The load/span tables are based on structural properties determined from large scale ASTM E72 testing. In addition, Tuff Span roof 
deck panels have been subjected to controlled, long-term creep tests to determine reliable limits for sustained loads. The allowable loads
shown in these tables are limited by maximum deflection of L/180 under Dead + Live + Wind Uplift Loads. With applied safety factors
of 2.5 for moment and 1.88 for pullover, moment capacity and fastener pullover values used in the span tables have been reduced from
their ultimate capacity. For additional information or assistance, please contact Enduro Composites.

Moment Capacity/ft. 11,100 lb. in. 12,400 lb. in.
Stiffness EI/ft. 2.32 x106 lb. in.2 5.85 x 106 lb. in.2

Fastener Pullover 580 lb./fastener 850 lb./fastener
(.729" washer) (1.125" washer)

Nominal Thickness .085" .10"
Weight / SF 1.03 lb. 1.375 lb.
Flexural Strength / ASTM D-790 55,000 psi 55,000 psi
Flexural Modulus / ASTM D-790 2.4 x 106 psi 2.4 x 106 psi
Tensile Strength / ASTM D-790 42,000 psi 42,000 psi
Shear Strength / ASTM D-732 4,500 psi 4,500 psi
Barcol Hardness / ASTM D-2583 50 50
Coefficient of Thermal Expansion / ASTM D-696 8 x 10-6 in/in°F 8 x 10-6 in/in/°F

6.5 Deck Series 500 8.0 Deck Series 700

Maximum Span 6'3" 8'0"
Structural Fastener (Note 1) .729" dia washer (1.125” for 1-90) 1.125" dia. washer (Note 5)
Fastener Spacing at Side Laps 18" o.c. 24" o.c.
NTB Insulation Fastener Spacing (Note) 16 fasteners 1.3" thick min.
Rigid Insulation (Poly-iso Board) 1.3" thick 1.3" thick min.
BUR Glass Felt 3 ply min. 3 ply min.
Wind Uplift Rating 1-90 1-90
Deflection Limit (Note 3) L/240 L/240

Tuff Span Deck Listing

U.L. Class 90 Listing: See page 3 for U.L. Class 90 uplift listing 
A roofing assembly with Tuff Span 6.5 deck has obtained Factory Mutual Approval for Class 1 fire and Class 1-90
windstorm classifications. Call for details.

Notes: 
1. Structural fasteners required

at every low corrugation of 
the deck unit.

2. Quantities shown above are 
for each 4 ft. by 8 ft. panel 
of insulation board.

3. With a 300 pound 
concentrated load.

4. Automatic sprinklers 
required for Class II decks.

5. Fastener with integral hex 
head washer required here.

Item 6.5 Deck Series 500 8.0 Deck Series 700

Factory Mutual Listing

Parameters and Properties

Tuff Span® Roof Deck
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20 30 40 50 60 70 80
Single Span 7'0" 6'1" 5'6" 5'1" 4'10" 4'7" 4'4"

Two Span 9'4" 8'2" 7'5" 6'11" 6'6" 6'2" 5'10"

Three Spans 8'7" 7'6" 6'10" 6'4" 6'0" 5'8" 5'5"

Roof Deck fasteners with .729" diameter washers would be located at every low rib at each support.

6.5 Roof Deck
Series 500

8.0"

24" Panel Coverage
26" PanelWidth

2.25"

1.5"

3.5"

Dead + Live/Uplift Loads 

Tuff Span®

8.0 Roof Deck
Series 700

Tuff Span®

Specification: 
Fiberglass Reinforced Plastic Roof Deck

Part 1 - General
Tuff Span products establish the minimum quality standard.

Part 2 – Products
FRP roof deck shall be Tuff Span as manufactured by 
Enduro Composites, Fort Worth, Texas or approved equal.

2.01 Profile/Series shall be: 
_____   6.5, Series 500
_____   8.0, Series 700

2.02 Glass fiber reinforcements shall be continuous, straight, 
and bi-directional (along the length and width of the unit). 
Glass content shall be a minimum of 50% by weight.

2.03 Resin type shall be premium grade vinyl ester.
2.04 Material shall have Class I Flame Spread of 25 or less 

per ASTM E 84.
2.05 Finish shall be embossed bottom, smooth top. 

Color shall be white.

2.06Structural Parameters
A. Roof deck units shall meet the performance criteria listed 

below for the spans shown on the drawings. Compliance 
with structural parameters shall be established by large scale,
ASTM Test Method E-72 for positive and negative loads as 
established by governing building code. 

B. The following deflection Limits (L/D) and 
Factor of Safety (FOS) shall be maintained:
Dead + temporary load: L/D = 240, FOS = 2.5
Dead + wind uplift load: L/D = 180, FOS = 1.88

Part 3 – Execution
Attachment of Roof Insulation

3.01 Rigid insulation may be attached to the FRP roof deck with 
mechanical fasteners or hot bituminous roofing adhesives.

3.02 Mechanical fasteners must be positive lock type – no screws are 
allowed. Contact Enduro for recommended fasteners and 
fastening procedures.

3.03 Care must be taken when using hot roofing adhesives on 
FRP roof deck units. Temperature of adhesives should not 
exceed the maximum values set by the National Roofing 
Contractors Association (Hark 1989).

Load/Span Tables are based 
on these Design Limits: 
Span/Deflection Ratio = 

L/180
Factor of Safety = 

2.5 - Live Loads
Factor of Safety = 

1.88 - Uplift Loads

Load/Span Tables are based on
large-scale tests that consider 
three design parameters: 
Bending moment at panel failure
(including web crippling and
flange buckling); Flexural Stiffness;
Pullover force per fastener).

The load/span tables shown 
herein are to be used only as a
guide as specific environmental
conditions are not considered. 
Specific applications should 
be verified by a registered 
Professional Engineer.

6.5"

32.5" Panel Coverage

34" Panel Width

2.25"

2.0"

1.25"

UNIFORM
LOADS, PSF

20 30 40 50 60 70 80
Single Span 9'6" 8'3" 7'6" 7'0" 6'7" 6'3" 6'0"

Two Span 12'9" 11'1" 10'1" 9'4" 8'6" 7'9" 6'9"

Three Spans 11'9" 10'3" 9'4" 8'8" 8'2" 7'9" 7'5"

Roof Deck fasteners with .729" diameter washers would be located at every low rib at each support.

Dead + Live/Uplift Loads 

UNIFORM
LOADS, PSF
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TUFF SPAN FRP 
beams are shown in 
these details. Flashing 
and fastening are similar 
for steel or wood 
structurals.

Typical
Details

Ridge Detail Eave Detail

Gable Trim

Outside Corner RollInside Corner Roll

TUFF SPAN
Ridge Cap

TUFF SPAN
Corrugated
Panel

Corrugation
Closure

TUFF SPAN
Corrugated
Panel

TUFF
SPAN
Eave
Flashing

Corrugation
Closure

Corrugation
Closure

TUFF SPAN
Gable
Flashing

TUFF SPAN
Corrugated
Panel

Corrugation
Closure

TUFF SPAN
Corrugated
Panel

TUFF SPAN
Corrugated
Panel

TUFF SPAN
Transition
Flashing

TUFF SPAN
Corrugated
Panel TUFF SPAN

Corrugated
Panel

TUFF
SPAN
Outside
Corner 
Roll

TUFF SPAN
Inside Corner 
Roll

TUFF SPAN
Corrugated
Panel

TUFF SPAN
Gable Angle

Butyl Tape Sealant

Butyl 
Tape 
Sealant

Butyl 
Tape 
Sealant

Butyl Tape 
Sealant

Butyl 
Tape 
Sealant

These details are
suggestions only. 
The architect, 
engineer, and owner
should ensure that
the design and 
construction of their
building is adequate
to meet their needs
as well as the
demands of local
codes and good
building practices.

Transition Flashing
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Drip Flash Detail Corrugated Panel Side Lap Detail

Jamb Detail Rib Panel Side Lap Detail

Roof Deck Side Lap DetailSill Detail

Lap 1 Corrugation

Smooth Surface

Smooth Surface

Side Lap Fastener

Side Lap 
Fastener

Nesting
Side Lap

Embossed 
Surface

Embossed 
Surface

TUFF SPAN
Siding

Corrugation
Closure

TUFF SPAN Drip Flash

TUFF SPAN
Jamb Flashing

Place butyl tape 
(when required) 

on outboard side of fastener

INTERIOR

EXTERIOR

Lap 1 Corrugation

Smooth 
Surface

Side Lap 
FastenerEmbossed 

Surface

Place butyl tape 
(when required) 
on outboard side 

of fastener

INTERIOR

EXTERIOR

INTERIOR

EXTERIOR

TUFF SPAN
Siding

TUFF SPAN
Jamb
Flashing

Caulk

Butyl 
Tape 
Sealant

Typical
Details



2.67 Corrugated Roofing (Slope 3/12) Every third high rib 18" on center Butyl lap tape 1 rib 6"

21/2 Corrugated Siding Every third high rib 18" on center Not required (U.N.O.)5 1 rib 4"

4.2 Corrugated
Roofing (Slope 3/12) Every other high rib 18" on center Butyl lap tape 1 rib 6"

Siding Every other low rib 18" on center Not required (U.N.O.) 1 rib 4"

43/16 Rib, 4.0 Rib Roofing (Slope 3/12) Every other low rib 18" on center Butyl lap tape 1 rib 6"

47/8 V-Beam (Note 3) Siding Every other low rib 18" on center Not required (U.N.O) 1 rib 4"

7.0 Rib. 7.2 x 1.5 Rib, Roofing (Slope 3/12) Every low rib 18" on center Butyl lap tape 1 rib 6"

7.2D x 1.75 Rib, 5.33 V-Beam Siding Every low rib 18" on center Not required (U.N.O.) 1 rib 4"

R-Panel, Trafford Tile 
Roofing (Slope 3/12) One on each side 18" on center Butyl lap tape 1 rib 6"

Siding of every high rib 18"on center Not required (U.N.O.) 1 rib 4"

Flashing All See note 6 Butyl lap tape See 
where required note 4 

6.5 Series 500 Roof Deck Every low corrugation 18" on center (8) Not required (U.N.O.) Side nest Butt

8.0 Series 700 (7) Roof Deck Every low corrugation 24" on center (8) Not required (U.N.O.) Side nest Butt
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Application Fastener Location, Side Lap Sealants Min Min
Profile (Note 1) Panel to Structure Fasteners Side & End Laps Side Lap End Lap

Closure Strips 

Closure strips made from
synthetic rubber (EDPM) are
available for use with specific
panel profiles.

Butyl Tape 

Tape is 3/32" thick x 1/2" wide 
non-shrinking, non-hardening,
used for sealing side and 
end laps.

Fasteners and Sealant Guide

Fasteners and Sealant

Notes:
1. Slopes shown above are for 3/12 or greater.

For slopes less than 3/12, fasten side laps 
at 12" o.c. 

2. Std. 0.729" dia. sealing washer required
typical, U.N.O.

3. Use 5/8" dia. washer for 4 7/8 V-Beam only.
4. End lap ridge and corner flashing 4" U.N.O.

Butt ends of other flashing, U.N.O.
5. U.N.O. = Unless noted otherwise in specs,

notes, or drawings.

6. Fasten to panels at every 3rd rib for 4.2,
every other rib for 7.0, 7.2, 7.2D, or 12" o.c.

7. TS 700, 11/8" washer required.
8. Contact engineering department if

diaphragm action is needed.

Stainless Steel Self-Tapping Screws:
Panel to Structure Fastening

Type “A” point for fastening to wood structure or Tuff Span
structural members (add 1/2" to the given length).

Type “B” point for fastening to steel structures up to 3/8" in 
thickness.

Note: Type “A” and “B” screws are available in 300 series 
and 316 stainless steel and Monel. SFS self-drilling screws 
are available in 304ss only. Washers (min. 0.729" dia.) are
required with all fasteners. See chart above.     

Stainless Steel Grommets:
Side Lap and FRP Flashing Fastening

The SB2 grommet is recommended for side lap and flashing.
The SB2 should be tightened until the flexible neoprene grom-
met sleeve bulges out and tightly grips the FRP material.

The recommended side lap fastening is 18" on center minimum
for roof installations with a pitch of 3 on 12 or more. For roofs
with lesser slopes, the side laps should be fastened at 12" on 
center minimum.   

Type “A” Type “B” SFS
SX6

SB2 Grommet

Loose Installed



Inspect all materials for shipping and handling damage when
delivered. Notify the freight company and Enduro Composites
immediately of any damage.

Protect the surface of FRP materials from cuts, scratches, gouges,
abrasions, and impacts. Do not use wire slings unless material is
fully protected. Use spreader bars when lifting FRP.

Store panels with one end elevated; do not store flat. Water
should drain off freely from stored panels. Keep panels covered;
do not stack or store other materials on top of panels. Store 
panels off the ground; allow for ventilation.

Start panel installation on the end of the building opposite the
prevailing wind. Bearing surfaces should be clean and free from
projections. Place obscured flashing first.

Mark and drill pilot holes for side lap fasteners in overlapped
pieces. Apply sealant tape or caulk to areas where specified. 
A continuous bead of sealant tape must be applied between 
side and end laps on roofing installations.

Cut panels as required for bevels, penetrations, etc. Position 
panels and drill them for attachment to support members.

Fasten panel to support with proper fasteners and sealing 
washers. Special care may be required to correctly install stainless
steel or Monel fasteners. Review the Tuff Span detailed Installa-
tion Instructions for instructions for installing stainless steel and 
Monel fasteners.

Install side lap fasteners. Space as recommended in Guide or as
specified on the drawings.

Locate and install flashing and filler strips. Filler strips must be
secured with either fasteners or caulk.

Plan layouts to avoid interference and extreme bending when 
covering corners, valleys and uneven surfaces. If you need to cut
panels for bevels/penetrations, use abrasive cutting tools or fine
toothed saws. For very corrosive environments, seal cut edges
with Tuff Span parent resin or gel coat.

Tuff Span cannot be reshaped by the application of external
force (hammering or extreme bending).

When drilling panels for attachment to support member, holes
should be no less than 11/2 inches from the edge of the panel. 
Use sharp high speed or carbide tipped drill bits under moderate

pressure. Fastener holes drilled in panels should just clear the
screw threads. (Note: Predrilling not required when you use the
SFS fastener.)

Most common solvents may be used for clean-up of spills or
stains on Tuff Span panels Solvents such as acetone may remove
the acrylic polymer coating on some panels. Use cleaning sol-
vents sparingly and only when absolutely necessary. 

Minor damage to panels or flashing may be patched using a 
Tuff Span FRP repair kit. Materials suffering damage other than
very minor damage should be replaced.

#14 Type “B”

14 up to 10 ga. No. 8 or 13/64"
10 ga. up to 3/16" No. 4 or 7/32"
3/16" to 3/8" No. 1 or 15/64"
3/8" to 1/2" “A” size or 15/64"

#14 Type “A”

Wood all depths 5/32"
16 to 14 ga. Metal No. 8 or 13/64"
18 ga. Metal No. 10 or 13/64"
Tuff Span members No. 22 or 13/64"

SX6 Self Driller 14 ga. to 1/4" Metal None required

SB2 Grommet 3/8"

Note: SX6 self-drilling, self-tapping fasteners are not suitable for use into stainless steel support members. 

Structural Fastener Member Gauge Drill Bit Size

Side Lap Fastener 
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Drill Bit Selection Chart

Cutting, Drilling, Fitting and Clean Up

Installation Instructions

Handling and Storage Instructions
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Tuff Span® Corrosion-
Resistant Fiberglass 
Louvers and Ridge Vents 
far outlast wood, metal 
and plastic louvers in harsh
corrosive environments. 

Made from premium
isophthalic and vinyl ester
resins, these products will 
thrive where other products
cannot. Tuff Span® louvers 
and ridge vents are available 
in a wide variety of sizes, both
fixed and operable. Translucent
louver blades are available to
bring natural lighting into the
building. Removable covers are
also available in translucent.

Tuff Span® louvers are the perfect companion to Tuff Span® corrosion-resistant fiberglass roofing
and siding. And with fiberglass beams, channels, and angles entire structures can be built with
Tuff Span® materials.

Louvers and Ridge Vents 

Tuff Span®

Louvers

Ridge
Vents
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Cost Effective – Extremely long life compared to metal & other plastics – without maintenance. 

Corrosion Resistance – No rusting, peeling or flaking – even under the most aggressive conditions.

Superior Weatherability – Tuff Span’s UV protection system gives long term protection. Units are impact resistant, too.

Lightweight – Ease of handling makes for low cost installation.

Non-conductive & Non-interfering – Also transparent to radio waves and non-magnetic.

Improved Facility Condition – A long term answer to building ventilation control.

Translucent Louvers – Optional translucent louver blades and covers let in daylight.

Fixed Louvers

Operable Louvers

24"- 96"

24"- 60"

24"- 60"

24"-120"

24"- 48" 23"- 93"

Tuff Span® louver units can be bolted together in the field if you need more area. All dimensions shown are the outside dimensions of the louver boxes,
not rough openings. Call for information about additional size availability.

Width Range Height Range

Benefits and Qualities

Louver Standard Sizes

Louver Free Air Velocity Chart

10
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Tuff Span® Fiberglass 
Gutter Systems are tough, 
strong and very resistant to 
corrosion and impacts – a truly
industrial-strength product. 
It is the perfect companion to 
Tuff Span® corrosion-resistant 
FRP cladding and structural
members. A Tuff Span® gutter
system will give you years of
maintenance-free service even 
when exposed to corrosive fumes 
and moisture. Made from 
corrosion-resistant, UV-stabilized
polyester resins, it will outlast steel,
wood or aluminum gutters. 
And the unique continuously-
hinged hanger system allows 
one standard gutter to fit any 
roof pitch.

Tuff Span® gutters are 
lightweight, tough, 
maintenance-free, 

and corrosion-resistant.
The perfect companion 

for FRP Cladding. 

Gutter Systems

Tuff Span®

Complete
Gutter

Systems –
Easy To
Install

and Ideal for 
New and
Rebuilt

Construction
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Cost Effective – Extremely long life compared to metal & other plastics – with no maintenance.

Corrosion Resistance – No spalling, rusting, or flaking – no leaking holes.

High Strength & Stiffness – High glass content gives exceptional durability.

Lightweight – Ease of handling and cutting makes for a low cost installation.

Non-conductive & non-interfering – Transparent to radio waves and non-magnetic.

Improved Facility Condition – Smooth surface resists build-ups and stays clean.

Complete System – Gutter, ends, bends, splices, outlets, downspouts, elbows, straps, etc.

0° to 90°

63/8"

6 "

6 "

Downspout
Outlet (Elbow)

Downspout
Splice

4" Sq. Tube Downspout
20" or 10" Length

Downspout
Elbow

Downspout
Splice &
Downspout
As Required

Downspout
Elbow

Gutter Box
10" or 20"
Sections

Downspout
Splice

4" Sq. Tube Downspout
20" or 10" Length

Downspout
Outlet (Elbow)

4" Sq. Tube Downspout
20" or 10" LengthDownspout

Outlet

Endcap

Gutter
Splice

Bracket

Adjustable Flashing
& Mount

This unique continuously-hinged hanger gutter system 
allows one standard gutter to fit any roof pitch. You will not have to deal

with hundreds of individual hangers or brackets. 

Benefits and Qualities

System Diagram




