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SECTION 01

Fundamentals of FRP and Pultrusion
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Pultrusion is a continuous manufacturing process in which a thermosetting polymer and glass fiber
reinforcement taking the final shape of the profile to be obtained.

In the pultrusion process, the glass fiber rovings are drawn into a process where they are impregnated
with resin.

Then, the impregnated pre material begins to form according to the geometry of the part to be
manufactured to enter the mold where polymerization occurs and hardening the resin by heating.

The manufacture of profiles pultrusion method guarantees stability of the composition of the final
product during the entire manufacturing process.

Pultrusion is an automated manufacturing process in continuous FRP profiles, which allows for any
type of longitudinal profile with a superb surface finish, consistent structural attributes and strength, at
a cost significantly lower than traditional methods of producing reinforced plastics.

Because it is a cost-effective method for the production of advanced composites, the pultrusion
process has tremendous potential for traditional composite applications as well as a wide variety
expanding applications to include the replacement of every day products such as Wood, Steel and
Aluminum.
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REINFORCEMENTS

Roving

Roving provides the high longitudinal strength of pultruded products. It is a necessary ingredient in the
profile design. The amount and location of these reinforcements can be determined in the design stage
and can alter the subsequent physical properties of the finished product. Roving also provides the
tensile strength needed to pull the other reinforcements through the die.

Roving is made up of fiberglass unidirectional, filaments, which are manufactured in continuous rolls.
In addition to supplying the necessary strength to pull the profile, roving supplies the products with
high tensile, flexural properties and is a big contributor to the overall section stiffness.

Veil

Veils are used to enhance the surface of pultruded profiles. Most widely used today are synthetic veils.
A veil is added to the outside of a profile just prior to entrance of the die. As a result, the finished
profile has a resin-rich surface that aids in resistance, adding the veil increases the corrosion resistance.
All standard structural shapes are manufactured using a surface veil as well as ultraviolet inhibitors to
protect against ultraviolet degradation.

Mat

Continuous strand mat provides the most economical method of obtaining a high degree of transverse
physical properties. This continuous strand mat is designed specifically for the pultrusion process and
offers good wet-out characteristics, conformability to a variety of shapes, and good physical properties
including the required pull strength.

Generally, fiberglass continuous strand mat is used to obtain the desired transverse properties of the
product. Whereas the roving ties the composite together in the longitudinal direction, the mat is
responsible for tying the composite together in all directions, but mainly in the transverse direction.
Although continuous strand mat is suitable for most applications, a variety of products such as woven
roving, stitched roving, and woven fabrics can be used in custom applications to increase the desired
transverse properties.
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The resins that are used in fiber-reinforced composites are sometimes referred to as ‘polymers’. All
polymers exhibit an important common property in that they are composed of long chain-like
molecules consisting of many simple repeating units. Manmade polymers are generally called
‘synthetic resins’ or simply ‘resins’.

Generally, two types of resins are most often used in the pultrusion process. They are isophthalic
polyester resin and vinyl ester resin. Each resin is available in a fire retardant version as well as non-fire
retardant. In selecting the proper resin, one must consider the environment in which the product will
be used. Usually, polyester resin will be adequate to handle most environments. However, the vinyl
ester will handle the more severe applications where better chemical resistance is needed. It is good
idea to check the resin corrosion guide for proper selection of system.

Standard Polyester (ST)

The Standard Polyester resin system refers to a NON FLAME RETARDANT isophthalic polyester resin
system. This resin system is olive green in color and contains ultraviolet inhibitors. Polyester resin
exhibits good corrosion resistance, good dielectric properties, low thermal conductivity, and excellent
mechanical properties.

Fire Retardant Polyester (FR)

This resin system exhibits the same characteristics as standard polyester along with a fire retardant
rating of 25 or less when tested in accordance with ASTM E-84 and exhibits low smoke generation.
Products manufactured using this resin system are gray and yellow in color.

Fire Retardant Vinyl Ester (VE)

Being fire retardant, this resin meets a rating of 25 or less when tested per ASTM E-84 and has low
smoke generation. It is produced in beige and yellow. This system exhibits excellent corrosion
resistance and is capable of higher service temperatures than polyester resin systems.

Generally, these resin systems cover most applications, and can be custom mixed to meet more
stringent requirements for a specific application.
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SECTION 02

Introduction to iComposite

Structural Shapes
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Types of glass reinforcements used in the iCOMPOSITE STRUCTURAL SHAPES:

Long glass fibers intertwined and bound with a small amount
Continuous strand mat of resin called a binder. The mat provides multi-directional
strength properties.

Each strand contains 800-4,000 fiber fillaments. Many strands
Continuous strand roving are used in each pultruded profile. The rovings provide
strength in the longitudinal (pultruded) direction.

Resins used in iCOMPOSITE STRUCTURAL SHAPES:

A general duty resin which provides excellent corrosion

Isophtalic polyester : . =
P Poly resistance in many applications.

A premium grade resin which has higher strength
properties, retains strength better at elevated temperatures,
and provides a wider range of corrosion resistance that
isophthalic polyester.

Vynil ester

Surfacing Veil

All ICOMPOSITE STRUCTURALS SHAPES has a surfacing veil of polyester non-woven fabric which
encases the glass reinforcement and adds a layer of resin to the surface. This combination of fabric and
resin provides greater protection against corrosives and also eliminates “fiber blooming” (the
occurrence of glass fibers on the surface) which was prevalent in early pultruded shapes in outdoor
applications.

THE FEATURES OF ICOMPOSITE STRUCTURALS SHAPES
ICOMPOSITE STRUCTURALS SHAPES have numerous features that engineers might use individually or
in combination to solve structural problems.

e HIGH STRENGTH - Stronger than structural steel on a pound-for-pound basis (in the 0°
direction), FRP have been used to form the superstructures of multi-story buildings, walkways,
sub-floors and platforms.
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e CORROSION RESISTANCE — Using more than the resin system with a process quality fiberglass
thoroughly wetted and a construction of a single molded piece solid ensures structural
integrity in harsh environments.

This causes not rot and is impervious to a wide range of corrosive environments

e ELECTRICALLY AND THERMALLY NON- CONDUCTIVE — An excellent insulator, FRP have low
thermal conductivity and is electrically non-conductive. All FRP construction provides
additional worker safety

e ELECTRO MAGNETIC TRANSPARENCY — Does not affect electromagnetic or radio wave
frequencies.

e FIRE RETARDANT — Flame spread rating of 25 or less, as tested in accordance with ATSM E-84;
meets the self-extinguishing requirements of ASTM D-635.

e |IMPACT RESISTANCE — Can withstand major impacts with little structural damage and no
failure.

WE HAVE 3 DIFFERENTS CODES STRUCTURALS ICOMPOSITE SHAPES

Structural ICOMPOSITE Shapes are produced in 3 standard resin systems which comprise the 3 modes
of Structural ICOMPOSITE Shapes

STRUCTURALS ICOMPOSITE SHAPES
CODE 50 CODE 52 CODE 62
Resin Isophthalic Polyester Isophthalic Polyester with Vinyl Ester with Flame retardant
Flame retardancy Additive Additive
Standard Olive Green Slate Gray Beige
Color
UltraViolet Yes Yes Yes
Inhibitor
Purpose General Use General Use when flame Structures where the
retardant is required environment is highly corrosive.

Flame retardant properties of Codes 52 and 62 can be found in Section 3 — PROPERTIES STRUCTURALS
ICOMPOSITE SHAPES.

In the service environment is corrosive, refer to section 23 — CORROSION RESISTANCE GUIDE to
STRUCTURALS ICOMPOSITE SHAPES.
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SECTION 03

Properties of
ICOMPOSITE Structural Shapes
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INTRODUCTION

The properties in this manual are for products as produced by ICOMPOSITE International and the data
sheets in this section presents the minimum ultimate values from testing in conformance to ASTM
procedures.

These values are obtained from coupons machined from ICOMPOSITE Structural Shapes and function
as a proof test for the ICOMPOSITE Structural Shapes composite. Descriptions of the ASTM test
procedures are found at the end of this section.

ICOMPOSITE International verifies the full section bending Modulus of Elasticity using a simple beam
concept at the start of each production run. The empirically determined ICOMPOSITE Structural Shapes
design equations presented in later sections will be a function of the Modulus of Elasticity.

The designer must consider environmental factors in designing for the actual application. These factors
include elevated temperature and corrosive chemicals.

TEMPERATURE AND WEATHERING

Design considerations for fiberglass Pultrusion when exposed to continuous high temperatures.
Property loss is experienced in Fire Retardant (FR), Polyester and Vinyl ester—fiberglass pultrusion when
exposed to continuous high temperatures. The loss of properties should be considered during the
designing stages. The following table shows the percentage of property retention at certain continuous
temperatures.

TEMPERATURE FR/POLYESTER VINYLESTER
100° F (37°C) 85% 90%
ULTIMATE 1;5) l': (51°C) 70:" 80:"
STRESS (65°C) 50% 80%
175°F (79°C) NOT RECOMMENDED 75%
200° F (93°C) NOT RECOMMENDED 50%
TEMPERATURE FR/POLYESTER VINYLESTER
100° F (37°C) 100% 100%
MODULUS = 125°F (51°C) 20% 95%
OF 150° F (65°C) 85% 90%
ELASTICITY  175°F (79°C) NOT RECOMMENDED 88%
200° F (93°C) NOT RECOMMENDED 85%
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Weathering

After exposure to outdoor weathering, almost all plastics undergo some degradation in surface
appearance.

The surface of pultrusion typically have good water and ambient temperature resistance, but are
attacked by ultraviolet light.

Ultraviolet light is the light spectrum 290 to 400 nanometers. The light has higher energy and can
significantly degrade polymers by breaking chemical bonds or starting chemical reactions that lead to
polymer degradation. Fire retardant polyester formulations, which contain a halogen, are typically
more susceptible to ultraviolet light degradation, due to the halogen additive.

Ultraviolet light will cause the surface of the pultrusion to fade (yellow) and lose gloss. Over a longer
periodic of time, fiberglass closets to the surface will be exposed. This condition is known as fiber
bloom. Physical properties are not affected by this surface degradation.

CORROSION EFFECTS.

As a general rule, the Isophthalic polyester resin used in ICOMPOSITE Structural Shapes Series 50/52 is
resistant to most acid attacks while the vinyl ester resin in ICOMPOSITE Structural Shapes Series 62 is
resistant to acid and bases.

The effect of corrosive chemicals is temperature dependent with elevated temperature increasing the
corrosion activity.

UV (ULTRAVIOLET RADIATION) EFFECTS

ICOMPOSITE Structural Shapes also contains a UV inhibitor. UV is an sunlight produced environmental
attack on FRP composites. The synthetic surfacing veil also aids in protecting the composite from UV
degradation, the effect of which is sometimes referred to as “fiber blooming

There is a large variation in the degree of fading from UV degradation based on the color selected. It
should be noted that the surfacing veil, while not preventing color fading, serves to protect the
composite from any mechanical property degradation potentially caused by UV.

Bellow are the results for the minimum coupon properties of ICOMPOSITE Structural Shapes as per the

references ASTM procedures.
PROPERTY ASTM UNITS SERIES SERIES 62
TEST 50/52
MECHANICAL
Tensile Stress, LW D638 psi 30,000 30,000
Tensile Stress, CW D638 psi 7,000 7,000
Tensile Modulus, LW D638 10° psi 2.5 2.6 2
Tensile Modulus, CW D638 10° psi 0.8 0.8 w
Compressive Stress, LW D695 psi 30,000 30,000 %
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Compressive Stress, CW D695 psi 15,000 16,000

Compressive Modulus, LW D695 10° psi 2.5 2.6

Compressive Modulus, CW D695 10° psi 0.8 0.8

Flexural Stress, LW D790 psi 30,000 30,000

Flexural Stress, CW D790 psi 10,000 10,000

Flexural Modulus, LW D790 10° psi 1.6 1.6

Flexural Modulus, CW D790 10° psi 0.8 0.8

Modulus of Elasticity (3) full section 10° psi 2.6 2.8

Modulus of Elasticity >4" (3) full section 10° psi 2.5 2.5

Shear Modulus, LW (4)(8) * ok Kk 10° psi 0.425 0.425

Short Beam Shear, LW (7)(8) D2344 psi 4,500 4,500

Ultimate Bearing Stress, LW D953 psi 30,000 30,000

Poisson’s Ratio, LW D3039 in/in 0.33 0.33

Notched Izod Impact, LW D256 ft-lbs/in 25 25

Notched Izod Impact, CW D256 ft-lbs/in 4 4

PHYSICAL

Barcol Hardness (5) D2583 oy ¥ 45 45

24 hr Water Absoption (6) D570 % Max 0.6 0.6

Density D792 Ibs/in3 0.062-0.070  0.062-0.070

Coefficent or Thermal  Expansion, D696 10-6 in/in/°F 7 7

LW (8)

Thermal Conductivity (8) C177 BTU-in/ft2/hr/°F 4 4

ELECTRICAL

Arc Resistance, LW (8) D495 seconds 120 120

Dielectric Stength, LW (8) D149 KV/in 35 35

Dielectric Stength, PF (9) D149 volts/mil 200 200
PROPERTY TEST VALUE

FLAMMABILITY

(Only series 52 'y 62)

Flammability Classiffication UL 94 VO

(1/8")

Tunnel Test ASTM E84 25 Max

NBS Smoke Chamber ASTM E662 650-700 (Typical)
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Flammability ASTM D635 Self Extinguising
UL Thermal Index Generic 130°C
British Fire Test BS 476-7 Class 1

SECTION 04

Available Properties
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DESCRIPTION OF TESTS ASTM

Flexural Properties (ASTM D7900)

Flexural Strengths are determined by placing a specimen on supports. A center load is applied until
failure occurs and the load of failure is the ultimate flexural strength.

These test method cover the determination of flexural properties of unreinforced and reinforced
plastics and electrical insulating materials in the form of rectangular bars molded directly or cut from
sheets, plates or molded shapes. Flexural Strengths on coupon samples are often used to determine
the effects of environmental conditions such as temperatures corrosive agents.*

Compressive Strength (ASTM 695)

The ultimate compressive strength of a material is the force required to rupture a specimen.
Calculated to psi values.

Bearing strength of Plastics (ASTM D953)
This procedure is for determining the ultimate bearing capacity of a specimen.

These test method cover the determination of the bearing strength of rigid plastics in either sheet or
molded form.*

Tensile strength (ASTM D638)

A coupon is used to determine the modulus of elasticity of the material based on a ratio of stress and
strain.

This test method covers the determination of the tensile properties of unreinforced and reinforced
plastics in the form of standard dumbbell-shaped test specimens when tested under defined
conditions of pretreatment, temperature, humidity, and testing machine speed.*

I1zod Impact (ASTM D256)
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Impact values are determined by clamping a notched specimen, typically 1-inch, in a testing device,
employing a swinging pendulum to apply the force. The amount of force required to break the
specimen is then calculated in foot Ibs per inch of notch in prepared specimens.

Shear Strength by punch tool (ASTM D732)

Shear strength values are obtained by mounting a specimen in a punch type fixture with a 1-inch
diameter punch. The strengths are then determined by force/area.

Barcol hardness (ASTM D2583)

Barcol hardness is determined by resistance of a coupon to the indentation of a spring-driven
indentor. Reinforced materials will have a wide range of values; therefore, 10 readings are taken and
the average is reported.

Water absorption (ASTM D570)

Coupons are immersed in water for 24 hours or longer. The percentage of weight increase is the
reported as water absorption. This value is important when profiles are to be used in electrical and
corrosive applications.

This test method covers the determination of the relative rate of absorption of water by plastics when
immersed.

Specific Gravity (ASTM D792)

Specific Gravity is the ratio of the weight of a material to an equal amount of water. Specific gravity is
important in pricing.

Arc Resistance (ASTM D495)

Arc Resistance is a measure of the ability of the laminate to resist the conduction of a high-voltage, low
current charge to arc the surface.

Dielectric Strength (ASTM D149)

Dielectric Strength is a measure of a profile as an insulator. Two electrodes are placed on either side of
a coupon. If a current 2 electrodes are placed on either side of a coupon. If a current passes through
the laminated, this constitutes failure. Short-time in oil is the most commonly used method for
pultrusion. Longitudinal values are obtained using 1-inch sections and the current is applied parallel to
the fiber orientation.

Coefficient of thermal expansion — CTE (ASTM D696)
CTE value is obtained by measuring the linear expansion of a coupon in temperature ranges of -30°C to

30°C

Thermal Conductivity (ASTM C177)
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The thermal conductivity test is performed using a guarded hot plate. The thermal transmission values
of the specimen are then recorded. The above tests are primarily used for the determination of
published physical values.

Weathering (ASTM G-53)

The weathering test is very useful for profiles used in outdoor exposures. The test is performed by
exposing coupons to artificial weather conditions, simulating the deterioration caused by sunlight and
water, as rain or dew. The extent of this test and the results obtained are determined by the end-use
application.

Modulus of Elasticity

This parameter is determined by loading a prescribed length of the full shape (not a coupon) with a
support at each end and applying a center load. From the measured deflection and the known load
and span, the bending modulus of elasticity can be determined once the shear deflection effects are
identified. This is more reliable estimate of the field performance in beam bending situation than the
coupon properties.

Density (ASTM E84)

The density is the ratio of the mass (weight) of specimen to the volume of the specimen. This
parameter is important in determining the ultimate weight of the finish product.

This test methods describe the determination of the specific gravity (relative density) and density of
solid plastics in forms such as sheets, roads, tubes or molded items.*

Tunnel Test (ASTM E84)

In the 25 foot tunnel test a smoke generation value and the rate of flame spread are determined. This
test has been the standard for years in measuring flammability and smoke generation.

NBS Smoke Chamber (ASTM E662)

This test require a much smaller test specimen and essentially places this specimen in the bottom of a
chamber and measures the smoke that is generated to an optical detector at the top of the chamber.

Flammability (ASTM D635)
This is a less severe flammability test in which the specimen is held horizontally with one end subject
to a flame for 30 seconds.
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SECTION 05
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SHAPE DIMENSIONS TOLERANCE MAX. OR MIN.
TOLERANCES
t = thickness +10% +0.010" min.
b =flange width +5% +0.094" max.
a t
I*D*I d = depth +5% +0.094" max.
t = thickness +10% +0.010" min.
b =flange width +5% +0.094" max.
d t
[b~| d = depth £5% +0.094" max.
Equal Leg Angle t = thickness +10% +0.010" min.
=
b =flange width +5% +0.094" max.
4 —
—— d = depth +5% +0.094" max.
Square Tubes t = thickness Under 1” +20"
1” and up +15"
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—l_ B i‘r od = outside Under 2” +0.020"
J— dimension 2” and up +0.040"

t = thickness +10% +0.010" min.
> ;' b = width +3% +0.094" max.
L=-"J' +0.187" max.

OUTSIDE
SHAPE DIMENSION DIMENSION TOLERANCES
CONDITION
ROUND & SQUARE t = thickness Under 1” +20%
TUBE
1” and up +15%
CE,
Under 1” +0.020”
ITl I-—;}—' ' naer
od = outside
dimension 1”7 and up +0.040”
ROUND ROD &
SQUARE BAR
Od=
O outside Up to 3” +0.010”
— ] dimension
od od
FLATNESS

Flatness is measured in the center with the weight of the profile minimizing the deviation by contact with a flat
surface.

Structural Shapes
Rods, bars & flat Allowable deviation from flat
sheet
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Uptol” 0.008”

Over 1” 0.008”/in
: _r:-_ﬁ“:“‘:_
HollowShapes | Allowabledeviation fromflat

Width Thickness All thickness
0.125” to0 0.188” 0.189” and over
Uptol” 0.012” 0.008”
Over 1” 0.012”/in. 0.008”/in
STRAIGHTNESS

Straightness is measured in the center with the weight of the pultrusion minimizing the deviation by
contact with a flat surface.

All widths 0.050”/ foot
Diameter / Depth Per foot
Up to 1” 0.020”
Over 1” 0.040”
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Up to 2” 0.020”
Over 2" 0.030”

All thickness and widths 0.025”/foot
TWIST

Twist is measured with the weight of the pultrusion minimizing the twist.

Width / Depth Per foot Per piece max.

Up to 1.499” tan 1° x width tan 7° x width
1.500 to 2.999” tan %” x width tan 5° x width
3.000 and over tan % x width tan 3° x width

ANGULARITY
THICKNESS UP TO %” TAN 1%:° X WIDTH OF FLANGE IN INCHES.
CUT LENGTHS
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_:I + Up to 20° -0”, %
||
| Over 20’ -0”, +1
SQUARENESS OF ENDCUT
ALL THICKNESSES TAN 1° X WIDTH IN INCHES.

SECTION 06
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TYPICAL COUPON PROPERTIES

Coupon Properties

Below are test for typical coupon properties of structural fiberglass profiles (Standard, Fire Retardant & Vinyl Ester shapes).
Properties are derived per the ASTM test method shown. Synthetic surfacing veil and ultraviolet inhibitors are standard. The
following data was derived from ASTM coupon and full section testing. The results are average values based on random
sampling and testing of production lots. Composite materials are not homogeneous; and therefore, the location of the
coupon extraction can cause variances in the coupon test results.

ENGLISH
MECHANICAL PROPERTIES ASTM Units Value

Tensile Stress, LW D-638 psi 30,000
Tensile Stress, CW D-638 psi 7,000
Tensile Modulus, LW D-638 10° psi 2.50
Tensile Modulus, CW D-638 10° psi 0.80
Compressive Stress, LW D-695 psi 30,000
Compressive Stress, CW D-695 psi 15,000
Compressive Modulus, LW D-695 10° psi 2.50
Compressive Modulus, CW D-695 10° psi 1.00
Flexural Stress, LW D-790 psi 30,000
Flexural Stress, CW D-790 psi 10,000
Flexural Modulus, LW D-790 10° psi 1.80
Flexural Modulus, CW D-790 10° psi 0.80
Modulus of Elasticity, E Full Section 10° psi 2.80
Shear Modulus * Kk X 10° psi 0.45
Short Beam Shear D-2344 psi 4,500
Punch Shear D-732 psi 10,000
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Notched Izod Impact, LW D-256 ft.-Ibs./in. 25
Notched Izod Impact, CW D-256 ft.-lbs./in. 4
PHYSICAL PROPERTIES ASTM Units Value
Barcol Hardness D-2583 * kK K 45.00
24 Hour Water Absorbtion D-570 % max. 0.45
Density D-792 Ibs./in® 0.062 - 0.070
Coefficient of Thermal Expansion, LW D-696 10%in./in./°F  7.00
ELECTRICAL PROPERTIES ASTM Units Value
Arc Resistance, LW D-495 seconds 120.00
Dielectric Strength, LW D-149 kv./in. 35.00
Dielectric Strength, PF D-149 volts/mil. 200.00
Dielectric Constant, PF D-150 @60hz 5.00

Fire Retardant Polyester and Fire Retardant Vinylester Structural Profiles:

FLAMMABILITY PROPERTIES ASTM Units Value
Tunnel Test E-84 Flame Spread
Flammability D-635 * kK K
uL 94.00 VO
NBS Smoke Chamber E-662 Smoke Density 600-700

PF= Perpendicular to

LW = Lengthwise CW= Crosswise .
Laminate Face

THICKNESS

1/8" 3/16" - 1/4" 3/8"- 1" 1/8" 3/16" - 1/4" 3/8" -1
Tensile Stress, LW D-638 psi 24,000 24,000 24,000 24,000 24,000 24,000
Tensile Stress, CW D-638 psi 7,500 10,000 10,000 7,500 10,000 10,000
Tensile Modulus, LW D-638 10° psi 2.00 2.00 2.00 2.00 2.00 2.00
Tensile Modulus, CW D-638 10° psi 1.00 1.10 1.40 1.00 1.10 1.40
Compressive Stress, LW D-695 psi 24,000 24,000 24,000 24,000 24,000 24,000
Compressive Stress, CW D-695 psi 15,500 16,500 16,500 16,500 17,500 17,500
Compressive Modulus, LW D-695 10° psi 1.80 1.80 1.80 1.80 1.80 1.80
Compressive Modulus, CW D-695 10° psi 1.00 1.00 1.00 1.00 1.00 1.00
Flexural Stress, LW D-790 psi 35,000 35,000 30,000 35,000 35,000 30,000
Flexural Stress, CW D-790 psi 15,000 15,000 18,000 15,000 15,000 18,000
Flexural Modulus, LW D-790 10° psi 1.60 2.00 2.00 1.60 2.00 2.00
Flexural Modulus, CW D-790 10° psi 0.90 1.10 1.10 0.90 1.10 1.40
Perpendicular Shear Stress, LW D-3846 psi 6,000 6,000 6,000 6,000 6,000 6,000
Perpendicular Shear Stress, CW  D-3846 psi 6,000 6,000 6,000 6,000 6,000 6,000
Bearing Stress, LW D-953 psi 32,000 32,000 32,000 32,000 32,000 32,000
Notched Izod Impact, LW D-256 ft-Ibs./in 19 20 20 19 20 20 Lﬂ
Notched Izod Impact, CW D-256  ftlbs./in 5 5 5 5 5 5 N
PHYSICAL PROPERTIES w
Barcol Hardness D-2583 WL 40 40 40 40 40 40 %




TYPICAL PROPERTIES OF ROD, BAR AND

FLATSTRIP
24 Hour Water Absorption D570 **** 060 0.60 0.60 0.60 0.60 0.60
0.062 - 0.062 - 0.062 - 0.062 - 0.062 - 0.062
- 0y
Density D792 %max 070 0.071 0.072 0.073 0.074 -0.075
Coefficient Thermal Expansion D-696 Ibs. / in® 4.40 4.40 4.40 4.40 4.40 4.40

ELECTRICAL PROPERTIES
Arc Resistance, LW D-495 seconds 120 120 120 120 120 120
Dielectric Stenght, LW D-149 kv/in 35 35 35 35 35 35
Dielectric Stenght, PF D-149 volts/mil. 200 200
FLAMMABILITY PROPERTIES FOR FR & VE
Tunnel Test E-84  Flame Spread 25 max
Flammability D-635 Nonburning
uL 94 VO
NBS Smoke Chamber E-662 Smoke Density 600-700
LW=Lengthwise CW=Crosswise PF= Perpendicular to

Laminate Face

ICOMPOSITE International threaded rod and nuts are manufactured using premium vinylester resin
containing UV inhibitors. The properties listed below are the result of the ASTM test method indicated.

VALUE (Diameter - Threads Per Inch (UNC))
PROPERTIES ASTM UNITS
3/8-16 | 1/2-13 | 5/8-11 | 3/4-10 | 18
Ultimate Transverse o oo Ib. 4200 6800 10,000 13,400 24,000
Shear
Longitudinal .
. D-695 psi. 50,000 50,000 50,000 50,000 50,000
Compressive Strength
Flexural Strenght D-790 psi. 70,000 70,000 70,000 70,000 70,000
Flexural Modulus D-790 psi. x 10° 2.5 2.5 2.5 2.5 2.5
Flammability D-635 Self - extinguishing for all
Fire Retardant E-84 Class 1
Water Absorp tion (24 5570 % max. 0.8 0.8 0.8 0.8 0.8
hrs. Inmersion)
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Longitudinal Coefficient

. D-696 10°® in./in. °F 6.00 6.00 6.00 6.00 6.00
of Thermal Expansion
Itimate Thr hear ok ok
v i ae, ead Shea " Ib. 1,200 2,400 3,600 4,000 8,200
using fiberglass nut
Ultimate Torque
Strength fiberglass with ft. -lb. 8 16 35 50 110
SAE 10W30 motor oil
* k %k
Rod Weight * Ib./ ft. 0.070 0.140 0.200 0.300 0.500
* k %k
Nut Weight " Ib. 0.0100 0.0200 0.0400 0.0600 0.1400
Nut Dimensions * ok x in. (square) x in. 0.68 x 0.86 x 1.06 x 1.24 x 1.63 x
* (thick) 0.45 0.56 0.69 0.82 1.1
Color Gray
MECHANICAL (COUPON) FR-P FR-VE
P Ultimate Tensile Strength, PSI (ASTM D638) 7,000 10,000
(Bl Ultimate Compressive Stength, PSI (ASTM D695) 15,000 20,000
-
/il U'timate Flexural Strength, PSI (ASTM 790) 10,000 14,000
g Tensile Modulus, PSI x 10° 0.80 1.00
M Compressive Modulus, PSIx 10° 1.00 1.20
n
-l Flexular Modulus, PSI x 10° 0.80 1.00
P79 Ultimate Shear Strength, PSI 5,500 6,000
<Z,: Ultimate Bearing Stress, PSI 30,000 35,000
[ ) .
gl |zod Impact Strength, Ft.-Ibs. Per inch of notch (ASTM 4.00 500
D256)
Barcol Hardness (ASTM D2583-75) 50 50
Z MECHANICAL (COUPON) FR-P FR-VE
o2
= =
(S =]
= E Modulus of elasticity, PSI x 106 2.80 3.00
= : Tensile Strength, PSI 20,000 25,000
e
L. 20,000 25,000

Compressive Strength, PSI
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MECHANICAL (COUPON) FR-P FR-VE
<
s Thermal Coefficient of expansion inches/inch/°F (ASTM 5y 10° 5y 10°
Al D696)**
==l Thermal Conductivity, BTU per sq. Ft./Ht./°F/in. (ASTM C-
- 4 4
177-76)
Specific Heat, BTU/Ib./°F 0.28 0.28
MECHANICAL (COUPON) FR-P FR-VE
|—
3
g = Flame Resistance, 16n/Burn, seconds (FTMS-406-2023) 75/75 75/75
o
E la_J Intermittent Flame Test, Raiting (HLT - 15) 100 100
o 8 Average time of burning 5
E W Flammability Test (ASTM D635) seconds, average extent of
o burning 15 mm.
Surface Burning Characteristics, maximum (ASTM E84) 15 15
MECHANICAL (COUPON) FR-P FR-VE
&' Electric Strength, short term in oil, 1/3", vpm (ASTM
o . 200 200
~i D149)
B Electric Strength, short term in oil, KV per inch. 35 35
w
il Dielectric Constant, 60 Hz. (ASTM D150)* 5.60 5.20
Dissipation Factor, 60 Hz. (ASTM D150)* 0.03 0.03
Arc Resistance, seconds (ASTM D495)** 120.00 120.00
MECHANICAL (COUPON) FR-P FR-VE
= > Ultimate Tensile Strength, PSI (ASTM D638) 42,000 42,000
2
I=#k=ll Ultimate Compressive Stength, PSI (ASTM D695) 37,000 37,000
E sl Ultimate Flexural Strength, PSI (ASTM 790) 32,000 35,000
o E Tensile Modulus, PSI x 10° 2.50 3.00 w
% Sl Compressive Modulus, PSI x 10° 2.50 2.50 (@\]
-l 6
Flexular Modulus, PSI x 10 1.6 2.0 w
Q
Ultimate Shear Strength, PSI 5,500 7,000 <
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Ultimate Bearing Stress, PSI 30,000 35,000

Izod Impact Strength, Ft.-Ibs. Per inch of notch

(ASTM D256) (Sample Thickness %" except %" for rod) 25 30
MECHANICAL (COUPON) FR-P FR-VE

Density, Lbs./in3 (ASTM D792) 0.065 0.065

Specific Gravity (ASTM D792) 1.80 1.80

Water Absorption Max % by weight 0.50 0.50

(24 hour immersion) (ASTM D570)

NOTE 1: 1 psi = 6.894 KPa; 1 Ft.-Lb. =5.443Kg*m/m
*Specimen tested perpendicular to laminate face
**Indicates reported value measured in longitudinal direction; Depending on the specific glass content and resin, the strength and stiffness properties maybe

significantly higher. Contac us for specific values on Halogen-Free Low Smoke Plus resin properties.
Concentric Static Load (If required)

A concentrated static load is not included in the table on page 34

Some user applications mar required that a given concentrated static load be imposed over and above
the working load. Such concentrated static load maybe converted to an equivalent load (Wc) in lbs per
linear foot (kg./m) using the formula to the bellow right and added to the static weight of cable in the
tray.

This combined load may be used to select a suitable load/span designation (table on page 34).

This data was obtained from NEMA and NEC Standards Publications and other sources to assist in the
proper selection of the most appropriate cable tray type offered by ICOMPOSITE International.

_ 2 (Concentrated Static Load)
a Span Length (ft.or m.)

Thermal Contraction & Expansion

The table to the right compares the thermal contraction and expansion based on various temperature
differentials for fiberglass, steel and aluminum cable trays. The values shown presents the length of
cable tray that will produced%” movement between expansion connections for the indicated
temperature differential. Fiberglass has the least movement.
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Temp. Fiberglass Steel Aluminum
Differential ft. ft. ft.
25°F 417 320 162
50°F 208 160 81
75°F 138 106 54
100°F 104 80 40
125°F 83 63 32
150°F 69 53 26
175°F 59 45 23

Effect of temperature — FRP.

Strength properties of reinforced plastics are reduced when continuously exposed to elevated
temperatures. Working loads shall be reduced when based on table to the right. Percentages shown
are approximate. Below freezing temperatures do not adversely affect the load rating capability of the
ray.

Fiberglass does not be made of applications involving service temperatures over 200°F.

Temperature Polyester Vinyl Ester
Strength % Strength %
75°F 100% 100%
100°F 90% 100%
125°F 78% 100%
150°F 68% 90%
175°F 60% 90%
200°F 52% 75%

The test values in the chart below were obtained from test conducted by ICOMPOSITE International
vinyl ester resin supplier. The values shown, although obtained from an actual coupon test, are
intended for illustrative purposes only, and not use in design calculations. The values for polyester are

slightly lower.
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Test
temperature °F

Flex. St. Psi., 101,500 86,400 79,500 72,300 68,100 66,300 58,700 27,400 13,200
ASTM D790

-100° - 50° 0° 50° 77° 100° 150° 200° 250°

Flex. Mod. Psi 3.36 3.32 3.42 3.38 3.24 3.29 3.07 1.98 0.98
x 10%, ASTM

Tensile St. Psi. 84,100 70,400 63,900 58,000 56,100 54,600 49,900 41,800 29,600
ASTM D638

Corrosion Resistance of Resin Systems

ICOMPOSITE International offers a variety of resin systems which are listed in more detail on page 34.
The two resin systems most often used are Isophthalic polyester fire-retardant (FR-P) and vinyl ester
fire retardant (FR-VE). Polyester is more widely used and sufficient for most applications while vinyl
ester is recommended where strong acids (such as hydrochloric acid), strong alkalics (such as caustic
soda), organic solvents and organic conditions exist. An abbreviated guide is provided below to assist in
the selection of the proper standard resin system for individual application.

Polyester and vinyl ester resin system are available in conductive formulation.

All composite materials have an ultra-violet light inhibiting chemical additive and has a maximum flame
spread of 25 or less, per ASTM E-84 (Class 1 flame spread). All pultruded products have complete
synthetic veil coverage (outer surfacing fabric) to provide maximum chemical and UV protection.

CHEMICALS 75 °F 160 °F CHEMICALS 75 °F 160 °F
Acetic Acid 5% FR-P FR-P Methyl Alcohol 10% FR-P FR-VE-150°
Acetic Acid 25% FR-P FR-VE-210° Naphtha FR-P FR-P
Aluminum Potassium Sulfate FR-P FR-P Nitric Acid 20% FR-VE FR-VE-120° (*)
5%
Ammonium Nitrate FR-P FR-VE-150° Phosphoric Acid 10% FR-P FR-P
BenzeneSulfonic Acid 5% FR-P FR-P Phosphoric Acid 30% FR-P FR-P
Calcium Chloride FR-P FR-P Phosphoric Acid 85% FR-P FR-P
Carbon Tetrachloride FR-VE FR-VE-100° Sodium Bicarbonate 10% FR-P FR-P
Chloride Dioxide 15% FR-P FR-VE-150° Sodium Bisulfate FR-P FR-P
Chromic Acid 5% FR-P FR-VE-150° Sodium Carbonate FR-P FR-VE
Cooper Sulfate FR-P FR-P Sodium Chloride FR-P FR-P
Diesel Fuel No. 1 FR-P FR-P Sodium Hydroxide 1-50% FR-VE FR-VE-120° (*)
Diesel Fuel No. 2 FR-P FR-P Sodium Hypochlorite 5% FR-P FR-VE-120° (*)
Ethylene Glycol FR-P FR-P Sodium Nitrate FR-P FR-P
Fatty Acids 100% FR-P FR-P Sodium Silicate FR-P FR-VE-120° (*)
Ferrous Sulfate FR-P FR-P Sodium Sulfate FR-P FR-P
Fluosilic Acid 0-20% FR-VE FR-VE (call) Sulfuric Acid 0-30% FR-P FR-P
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Hydrochloric Acid 1% FR-P FR-P Sulfuric Acid 30-50% FR-VE FR-VE
Hydrochloric Acid 15% FR-P FR-VE-180° (*) Sulfuric Acid 50-70% FR-VE FR-VE-180° (*)
Hydrochloric Acid 37% FR-P FR-VE-150° (*) Trisodium Phosphate 25% FR-P FR-VE-210°
Hydrogen Sulfide FR-P-140° FR-VE-210° Trisodium Phosphate - All FR-VE FR-VE-210°
Kerosene FR-P FR-P Water, Distilled FR-P FR-P

FR= Fire Retardant; P= Polyester Resin; VE= Vinyl Ester Resin(*) = Not recommended to exceed this temperature; call = call for recommendations.

Information contained in this chart is based on data from raw material supplies and collected from
several years of actual industrial applications. Temperatures are not the minimum or the maximum
(except where specifically stated) but represent standard test conditions. The products may be suitable
at higher temperatures, but individual test data should be required to establish such suitability. The
recommendations or suggestions contained in this chart are made without guarantee or
representations as to results. We suggest that you evaluate these recommendations and suggestions.

RESIN SYSTEMS

When choosing a resin type for your application, we highly recommended consulting with us regarding the
application to be sure the proper resin is specified. Considerations include corrosion environment, temperature,
fire resistance, smoke and smoke toxicity requirements and conductivity/resistivity requirements.

Regarding the corrosion environment, certain chemical concentrations and temperatures will dictate whether
and polyester or epoxy vinyl ester system is preferred for optimum durability.

The industrial - grade polyester resin system offers very good weathering performance (resistance to UV) and
corrosion resistance. This system is specially suitable for seawater environments.

This resin system also delivers good weathering performance, but is superior to a polyester with respect to
corrosion resistance and high heat environments. Epoxy vinyl ester resins provide greater toughness and
considerably higher strength at elevated temperatures. They also provide superior resistance to chemical attack
in corrosive chemical service.

This isophtalic polyester - based resin is formulated to comply with ABS requirements for conductivity. To
provide superior resistance to chemical attack in corrosive chemical resistance.
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This system offers similar a performance attributes as our standard isophthalic polyester but without the use of
halogens.

This system offers similar performance attributes as our vinyl ester, but without the use of halogens.

This modified - acrylic based resin is suitable for applications which require extremely low-smoke development
in the case of fire. This resin system is commonly used in tunnel applications.

TRAY WEIGHT Working (Allowable) Load Lbs./ft.
Ibs./ft.
12" width, 12" rung 8' 10' 12' 14' 16' 18' 20' 30'
spacing
2.0 50
3.0 50
3.0 113 72 50
2.9 253 162 113 83 63 50
4.5 200 139 102 78 62 50
4.5 204 156 123 100
4.9 204 156 123 100
4.8 204 156 123 100
6.4 204 156 123 100
9.4 278 225 100
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WARNING!

Fiberglass reinforced plastic structural shapes are nonhomogeneous, with strength and
behavior dependent upon composite design, processing techniques, and quality standards.
Other fiberglass structural shapes with a similar exterior appearance to ICOMPOSITE
STRUCTURALS SHAPES are likely not equal in any other way, including glass content, glass
placement, glass type, wet-out, resin mixture, or pull speed. Do not use the ICOMPOSITE
Design Manual to design a structure unless you assure that ICOMPOSITE STRUCTURALS
SHAPES are used.

SECTION 07

PAGE 34



ICOMPOSITE DESIGN GUIDE

Elements of sections

Elements of Sections of Structural Shapes

The section table values on the following pages have been calculated from nominal dimensions.
All shapes shown in the table are available, but not all are stocked. A shape availability list is included in
the manual and for convenience; availability information is noted on the individual uniform load tables.

A Cross-sectional area (in’)
Aw Cross-sectional area of web or webs (in’)
D Outside diameter of round tube (in)

Diameter of round rod (in)

Diameter of round hole in square tube (in)

1 Moment of inertia (in*)

J Torsional constant (in*)
R Radius (in)

S Section modulus (in®)
Wt Weight of section (Ibs)
b Width of section (in)
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Outside dimension of square tube or bar (in)

d Full depth of section (in)
r Radius of gyration
t Thickness of section (in)

Wall thickness of tubes (in)

t, Thickness of width dimension (in)
ty Thickness of depth dimension (in)
t Thickness of flange (in)

tw Thickness of web (in)

Distance from the outside of the web to the minor (Y-Y) axis of a
channel section or other similar unsymmetrical sections (in)

y Distance from neutral X-X axis to the outer-most fibers of a cross (in)

Distance from the back of the flange to the major (X-X) axis of a tee
section or other similar unsymmetrical sections (in)

| - BEAMS

3% 1%  ’he /i 115 090  2.02 116 133 011 014 031 8.00 0.13458

4 2 Ya Y 1.88 1.48 4.42 2.21 1.53 034 034 043 8.00 0.039063
5% 2% A Ya 2.50 1.95 11.23 4.08 212 0.66 053 051 10.00 0.052083
6 3 Ya Ya 2.88 2.32 15.92 534 236 114 078 0.63 12.00 0.059896
6 3 % % 4.23 3.20 22.35 7.45 2.29 1.71 1.14 0.64 8.00 0.197754
8 4 % % 5.72 4.61 55.98 13.89 3.13 4.03 2,02 0.84 10.67 0.268066
8 4 % % 7.51 6.03 70.65 17.66 3.07 540 271 0.85 8.00 0.625000
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10 5 % % 7.22 7.58 111.63 2233 3.93 7.85 3.14 1.04 1333 0.338379
12 6 % Y 11.51 9.2 254.11 4233 470 17.73 6.05 124 12.00 0.958333

J
|

2 Y 1 % % 056 045  0.59 043 1.02 005 006 029 8.00 0.00293
3 1% % % 131 101  1.87 116 119 026 053 044  6.00 0.02864
3% 1%  *he *he 111 090 @ 212 116 138 023 021 045 8.00 0.01346
4 1% % % 138 111  2.67 143 141 013 0.15 031 450 0.02995
5% 1% % % 195 156  7.42 280 195 033 029 041 6.00 0.04167
6 1% % % 212 167 1001 339 217 043 035 045 650 0.04557
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8 2 3/15 % % 421 3.41 33.93 8.94 283 1.50 0.86 0.59 5.83 0.20434
10 2 3/4 % % 7.02 5.50 86.80 18.50 3.51 3.97 1.93 0.75 5.50 0.60417
12 3 Y Y 8.18 6.30 143.62 23.8 419 5.07 2.2 0.79 6.00 0.70833
¥
T  —
" - 1 - X

EQUAL LEG ANGLES

1% Ya 0.65 0.50 0.13 0.13 0.45 0.47 6.00 0.007
2 Ya 0.90 0.70 0.33 0.23 0.59 0.59 8.00 0.020
3 Ya 1.40 1.12 1.20 0.53 0.91 0.84 12.00 0.030
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0.42

SQUARE TUBES

0.320

0.06

0.11

0.36

8.00

3 % 2.08 1.64 1.85 0.82 0.90 0.89 8.00 0.090
3 % 2.70 2.11 2.22 1.07 0.91 0.93 6.00 0.033
4 A 1.90 1.52 2.95 1.01 1.24 1.09 16.00 0.040
4 % 2.78 2.20 4.17 1.50 1.22 1.14 10.67 0.134
4 % 3.70 2.89 5.56 1.97 1.23 1.18 8.00 0.312
6 Y 2.94 2.35 10.7 2.43 1.91 1.59 24.00 0.061
6 % 4.36 3.40 15.39 3.53 1.88 1.60 16.00 0.204
6 % 5.62 4.54 19.17 4.50 1.80 1.68 12.00 0.480
¥
h 1
x - - - X
—y
\\ —R=1
‘ h
¥

0.060
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1% % 0.54 0.410 0.11 0.19 0.46 10.00 0.178
1% V3 0.67 0.500 0.21 0.29 0.56 12.00 0.325
1% Ya 1.23 0.980 0.33 0.45 0.52 6.00 0.488
1% Ya 1.48 1.130 0.56 0.66 0.62 7.00 0.844
2 Ya 1.74 1.400 0.90 0.90 0.73 8.00 1.339
2% Ya 2.23 1.560 1.89 1.20 0.82 10.00 2.848
3 Ya 2.73 2.070 3.45 2.33 1.13 12.00 5.199
3% Ya 3.24 2.54 5.72 3.29 1.33 14.00 8.582
Ya 3.74 2.830 8.75 4.41 1.53 16.00 13.183
% 5.43 4.240 11.99 6.02 1.48 10.67 17.860
% 8.16 6.460 42.3 14.14 2.28 16.00 66.740

¥

] .
X X
- b —=
¥

FLAT STRIPS

2 3/16 0.38 0.27 0.0011 0.012 0.0542 0.125 0.125 0.577
2 1/4 0.50 0.39 0.0026 0.021 0.0721 0.167 0.167 0.578
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3/16
1/4
3/8
1/2
1/2

0.56
0.75
1.13
1.50
2.00

0.41
0.58
0.87
1.17
1.54

0.0016
0.0039
0.013
0.031
0.042

0.018
0.031
0.070
0.125
0.167

0.0542
0.0720
0.108
0.144
0.144

0.422
0.5625
0.844
1.125
2.667

0.281
0.3750
0.563
0.750
1353

0.866
0.866
0.864
0.866
1.155

FASDEK
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ROUND TUBES
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1 Ve 0.34 0.25 0.03 0.07
1% Ve 0.44 0.32 0.07 0.11
1% Ya 0.98 0.79 0.20 0.27
1% Ya 1.18 0.94 0.34 0.39
2 Ya 1.37 1.12 0.54 0.54
3 Ya 2.16 1.70 2.06 1.37
¥
'
x + L

SQUARE BAR
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1 1.00 0.87 0.08 0.167
1% 1.56 1.31 0.20 0.326
1% 2.25 1.91 0.42 0.562
b -
1
|
X - + - b
|
¥
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SECTION 08

Safety Factors

Safety Factors are defined as the radio of the ultimate stress to the working or allowable stress.

UITIMATE STRESS (U.S)
ALLOWABLE STRESS (A.S)

SAFETY FACTOR (S.F) =

U.S

JAS. = —
therefore, A.S SF

Safety factors compensate for:
- allowable tolerances of the part
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- uncertainty of the anticipated loading (magnitude, type or placement)
- assumptions in methods of analysis
- fabrication tolerances (squareness of cuts, normal tolerances, etc.)

The safety factors used in the various design tables were chosen to prevent first deformation of the
part. First deformation is defined as the first visible deformation including local flange or web buckling,
twisting, crushing, etc. The recommended safety factors used for design are:

RECOMMENDED SAFETY FACTORS

Flexural members, beams 2.5 @
Compression members, columns 3.0 (2)
Shear 3.0
Connections 4.0
Modulus of Elasticity 1.0 3)
Shear Modulus 1.0 3)

NOTES:

(1) The safety factors given are for static load conditions only. Safety factors for impact loads and
dynamic loads are typically two times the static load safety factor, see Mechanics of Materials,
Reference 7. Long term service loads which result in creep deformations will require higher safety
factors to insure satisfactory performance. For creep effects, see Structural Plastics Design Manual,
Reference 2.

(2) These equations, used to generated the allowable load tables found in this design manual, are the
result of full section testing. This testing more accurately reflects the performance of the column or
beam and should be used instead of coupon properties. The designer should use the allowable load
found in the appropriated table, which includes a safety factor of 3.0 for columns and 2.5 for beams.
It must be noted that these equations are applicable only for PROPERTIES ICOMPOSITE
STRUCTURALS SHAPES and are a function of the proprietary resins and glass placement in the
PROPERTIES ICOMPOSITE STRUCTURALS SHAPES composite plus the size and shape of the part. The
use of these empirical equations for pultruded products other than PROPERTIES ICOMPOSITE
STRUCTURALS SHAPES is not recommended and could result in a structural failure.

(3) The moduli reported in Section 3. PROPERTIES ICOMPOSITE STRUCTURALS SHAPES is the minimum
value obtained from test of full size sections of PROPERTIES ICOMPOSITE STRUCTURALS SHAPES
structural shapes which allows a safety factor of 1.0. CAUTION: If deflections are critical and
unexpected temperature variations occur, problems may arise due to loss of stiffness. Refer to
“Temperature Effects” in Section 3 for safety factors for the moduli at elevated temperatures.

These recommended safety factors, as well as the safety factors used in the generation of allowable
load tables for beams and columns, are not the only safety factors that may be used in design. The
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designer may choose to adjust the safety factors based on particular applications and considerations
including margin of safety, costs, confidence of loads or materials, etc.
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SECTION 09

Flexural Members

SECTION 09 FLEXURAL MEMBERS

Table Notation ..., ..., 50

Introduction ..., 51

Beam equations ..., 52

Lateral Buckling ..., 55
Coefficients Kb- for

flexural deflections ..., 56
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Introduction for flexural Member (BEAM)

Load Tables

|- Beam Pages Codes Pages Codes Square Tubes Pages Codes Pages Codes
3% x1/x 3/16 57 (50, 52) 61 (62) 1% x1%x% 79 (50, 52) 80 (62)
A4x2xn 58 (50, 52) 62 (62) 1% x1%x % 81 (50, 52) 82 (62)
5/ x1Vaxn 59 (50, 52) 63 (62) 1% x1%x%  83(50,52) 84(62)
6x3x% 60 (50, 52) 64 (62) 2X2x% 85 (50, 52) 86 (62)

2% x2Va X Va 87 (50, 52) 88 (62)

Channels Pages Codes Pages Codes 3x3xh 89 (50, 52) 90 (62)
2% x1x% 65 (50, 52) 66 (62) 3% x3%x Y 91 (50, 52) 92 (62)
3% x 1% x 3/16 67 (50, 52) 68 (62) Ax4xn 93 (50, 52) 94 (62)
Ax1%Xx% 69 (50, 52) 70 (62)
S5Y%hx1¥%x% 71 (50, 52) 72 (62) FasDek Pages Codes  Pages Codes
6x1%x% 73 (50, 52) 74 (62) 24 x 1% 95 (50’52)
8x23/cx % 75 (50, 52) 76 (62)
10x 2% x % 77 (50, 52) 78 (62)

SYMBOLS FOR FLEXURAL MEMBERS
Ay Cross-sectional are of web or webs (inz)
B Derived constant for use in Eq. F-5
G Lateral buckling coefficient from Table F-1
E Modulus of Elasticity about X-X or Y-Y axis (psi)
Fp Allowable flexural stress (psi)
For Allowable flexural stress-laterally unsupported beams (psi) gp
Fu Ultimate flexural stress-laterally supported beams (psi) o
Fu Ultimate flexural stress-laterally unsupported beams (psi) %
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Fy Allowable shear stress (psi.)

G Shear modulus (psi.)

I Iy Moment of inertia about X-X or Y-Y axis (in”)

J Torsional constant (in*)

Ky Ky Effective length factor for buckling about X-X or Y-Y axis
Ky Coefficient for flexural deflection

Ky Coefficient for shear deflection

L Length of beam (center to center of supports)(ft)

L, Unbraced length of beam (center to center of lateral braces)(ft)
M Bending moment from applied loads (lb-in)

N Derived constant for use in Eq. F-5

P Concentrated load on beam (lbs)

Sy Section Modulus about X-X axis (in3)

\" Shear from applied load (lbs.)

W Uniform beam load (lbs/ft)

Wt Weight of section (Ibs.)

b Outside dimension of square tube (in.)

by Width of flange (in)

d Full depth of section (in)

fy, Flexural stress from applied loads (psi)

f, Shear stress from applied loads (psi)

/ Length of beam (center to center of supports)(in)

Iy Unbraced length of beam (center to center of lateral braces)(in)
¢ Thickness of section (in)

Wall thickness of tubes (in)

tf Thickness of flange (in)
Uniform beam load (lbs/in)
Deflection (in)
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INTRODUCTION

The load carrying capability of ICOMPOSITE STRUCTURALS SHAPES beams may be limited by considerations of
strength, stability or deflection. The strength capacity is characterized by an allowable working stress; the stability
of the beam is characterized by its resistance to twisting or buckling laterally; and the deflection of the beam is
usually limited by architectural or functional requirements.

STRENGTH

Strength is a mechanical property that you should be able to relate to, but you might not know exactly what we
mean by the word "strong" when are talking about polymers. First, there is more than one kind of strength. There
is tensile strength. A polymer has tensile strength if it is strong when one pulls on it. Tensile strength is important
for a material that is going to be stretched or under tension. Fibers need good tensile strength.

For beams sufficiently supported laterally to prevent lateral buckling, beam selection for a given work load will
depend upon the flexural stress fb, the shear stress fv, or the amount of deflection resulting from the load.

The allowable flexural stress, Fb for | beams, is usually governed by local buckling of the outstanding flange.
Equation F-3, developed from extensive product testing, provides values for the ultimate flexural stress Fu, for
open shapes. The ALLOWABLE LOAD tables are generated with a factor of safety of 2.5. Loads controlled by
bending stresses are indicated with asterisks (*).

At points of concentrated loads and at supports, it may be necessary to insert stiffeners between the flanges of
open structural shapes. If stiffeners are not provided, the compression flange of the beam will buckle at a lower
stress than that predicted by Equation F-3. The designers referred to Structural Plastics Design Manual —
Reference 2 for further information relative to the flange buckling and web crippling effects.

Loads on beams of relatively short span may be limited to the allowable shear stress, Fv. For ICOMPOSITE
STRUCTURALS SHAPES 50, 52 and 62 beams, Fv=1500 psi. The ALLOWABLE LOAD tables designate which loads
are limited by shear stress. This represents a factor of safety of 3.0 against the ultimate short beam shear stress
as listed in Section 3 — PROPERTIES OF ICOMPOSITE STRUCTURALS SHAPES

STABILITY

A beam which is not restrained laterally may be deflect and/or twist out of the plane of the load at considerable
less load than the same member would carry with adequate lateral support.

The degree of lateral support for some beams may be obvious in many cases. In some cases, however, it is
difficult to accurately assess the restraint to lateral displacement of a beam provided by adjacent members of
bracing. Generally, if the compression flange of a beam is attached at frequent points along its length to a floor of
roof system, it maybe be considered to be laterally supported (this section contains a more complete discussion
of lateral bracing).

The ALLOWABLE LOAD tables list the uniformly distributed loads (in lbs per foot) at the given unsupported
lengths. | beams will care reduced loads if laterally unsupported. Equation F-6 can be used to determine the
allowable flexural stress for laterally unsupported open symmetrical shapes.

It is strongly recommended that only ICOMPOSITE STRUCTURALS SHAPES beams with geometrical symmetry in
the plane of the load be used in a laterally unsupported condition. Before nonsymmetrical shapes are used, the
designer should consult Steel Structures — References 1 or Structural Plastics Design Manual — Reference 2.
DEFLECTION
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ICOMPOSITE DESIGN GUIDE

The deflection on ICOMPOSITE STRUCTURALS SHAPES beams results from both flexural and shear stresses. In
long beams, deflections are primarily due to flexural stresses, but in short beams, the shear stresses may account
for a significant portion of the total deflection. For typical applications of ICOMPOSITE STRUCTURALS SHAPES
products as beams, Equations F-12 & F-13 will predict the deflections of ICOMPOSITE STRUCTURALS SHAPES
beams to acceptable values. For unusual applications in which beam deflections are a critical factor, the designer
is referred to Mechanics of Materials — Reference 7 or any contemporary mechanics book.

The load tables at the end of this section were based on the LIMITING stress for the particular structural shapes,

span and deflection requirements.

BEAM EQUATIONS FOR LOADS APPLIED IN THE PLANE OF THE WEB

STRESSES FROM APPLIED LOADS
Flexural stress:

Fb = M
T Sx
Shear stress:
fr = vV
T Aw

ULTIMATE AND ALLOWABLE FLEXURAL STRESSES
Laterally Supported ICOMPOSITE STRUCTURALS SHAPES | Beams

.5E

Ultimate: U= Gimis

. F
Ultimate: Fh=—
2.5

Laterally Unsupported ICOMPOSITE STRUCTURALS SHAPES | Beams

(F-1)

(F-2)

(F-3)

30,000 psi (Code Shapes 50& 52)
30,000 psi (Code Shapes 62 4”)

33,000 psi (Code Shapes 62 4”)

(F-4)

(F-5)
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ICOMPOSITE DESIGN GUIDE

C
Ultimate: Fu = é‘/ Fu

Where: N=—+
Ky*u
_2E 1y?
And: = Tyl
(F-6)
Allowable: Fb = Fu
2.5

K, and C, are taken from Table F-1 and reflect the beam and conditions in the Y — Y Axis and loading on the beam.

Laterally Supported or Laterally Unsupported ICOMPOSITE STRUCTURALS SHAPES Square Tubing

(F-7)
. ) _ E .
Ultimate: Fu = ———= /005 30,000 psi. (Code Shapes 50/52)
33,000 psi. (Code Shapes 62)
(F-8)
Allowable: Fb =22
25
Laterally Supported ICOMPOSITE STRUCTURALS SHAPES Channels
(F-9)
; P e — B ;
Ultimate: F, = < 27 ot/ 098 30,000 psi. (Code Shapes 50 & 52)
33,000 psi. (Code Shapes 62)
(F-10)
Fu
Allowable: F,=—
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ICOMPOSITE DESIGN GUIDE

It must be stressed that a non-symmetrical shape such as a channel should only be used when the flanges are
adequately laterally supported. Current industry experience has show that satisfactory performance from
channels has been achieved when the compression flange was laterally supported with connecting members at
the following spacing:

- 24” maximum for 3” and 4” channels
- 36” maximum for 5” and 6” channels
- 48” maximum for 8” channels and larger

ALLOWABLE SHEAR STRESSES
ICOMPOSITE STRUCTURALS SHAPES:

(F-11)
F,= 22* = 1500 psi.
DEFLECTIONS
ICOMPOSITE STRUCTURALS SHAPES uniform loads, P:
(F-12)
wi% Pl
= Kb K g
ICOMPOSITE STRUCTURALS SHAPES with concentrated loads, P:
(F-13)
p13 Pl
= Kbt K ans

Ky is taken from table F-2 and reflects the beam conditions.

K, = 0.35. This value actually varies slightly depending on load distribution, end constraints and Poisson’s Ratio,
but the given value will be adequate for most cases with supports at both ends of the beam.

K,= 1.2 for Cantilever beams.

If you need more information, see Mechanics of Materials by Timoshenko & Gere.
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ICOMPOSITE DESIGN GUIDE

LATERAL BUCKLING COEFFICIENTS FORM BEAMS WITH VARIOUS
LOAD AND SUPPORT ARRANGEMENTS.

Loading and end restraint* about . . End Restraint about Y
. Bending moment diagram .
X-axis - axis

M
0 m]]]mmm]] NONE 1.0 1.0

0.5 0.97

1.0 1.30**

Wi — iw[z NONE FULL o5 086+
12 }—"'umw%g

pi W 1.0 1.35
T NONE FULL 05 1.07

1.0 1.70

?Fhw‘ﬂiﬂ NONE FULL 0.5 1.04

17 pI—— NONE 1.0 1.04

PAGE 55




ICOMPOSITE DESIGN GUIDE

e All beams are restrained at each end against rotation about the X-axis and displacement in the Y and Z
directions. Loads applied at beam centroidal axis.

e ** Critical Stress based on center moment (w/’/24).

e Table taken from Structural Plastics Design Manual — Reference 2.

COEFFICIENTS K, — FOR FLEXURAL DEFLECTION

END SUPPORT TYPE OF LOADING DEFLECTION AT: Kp
/
I W | Midspan 0.013
[T
A A
— " T
. P
Simple Support Midspan 0.021
@ Both Ends A 1A
-
-l
‘LP JYP )
Midspan 0.029
) ~! |« 41‘:__ Quarter Pts. 0.021
Midspan 0.003
Fixed Support
@Both Ends
Midspan 0.005
Cantilever Free End 0.125
O
LN
Free End 0333
wl
Q
g




ICOMPOSITE DESIGN GUIDE

BEAMS

BEAMS — ALLOWABLE UNIFORM LOAD TABLES

TABLE NOTATION

Moment of

.2 . 4
A, Area of web (in%) | inertia (in%)
Deflections (in) L Span Length (in)
E  Modulus of Elasticity (psi) S Section Modulus (in3)
Maximum Allowable Flexural Stress for . .
Fp LateraipSHEEERE Bea (psi) V  Vetical Shear (lbs)
Maximum Allowable Shear Stress for . . :
Fy Laterally Supported Beam (psi) w  Uniform Load (Ibs/in)
. Maximum |
G Shear Modulus (psi) M Mom g (in-lbs)

The allowable uniform load tables were generated using the results from test and the following formulas,
properties and assumptions. The deflection formula reflects that the deflection is the result of both flexural and
shear stresses.

5wL* wl2 v
= Fv
384EIl 4AWG Aw

Fb =

“w|=
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3% x1Y%x3s

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=2.8x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 2,144 184 656 1,031 787 525 437 328 219
4 1,398 68 492 580 382 254 212 159 106
5 1,032 32 394 371 210 140 117 87 58
6 818 18 328 258 127 84 70 53 35
7 679 11 281 189 82 55 45 34 23
8 581 7 246 145 56 37 31 23 15
9 508 5 219 115 40 26 22 16 11
10 452 3 197 93 29 19 16 12 8
The part weight has been deducted in the above table.
— 10—
wt/ft= 0.9 t= 0.1875 £ 19
E= 2800000 Sk 1.16
G= 425000 SF Flexure= 2.5
J= 0.01345825 SF Shear= 3
Ci= 1.13 ty= 0.1875
Ky= 1 l= 2.02 3.500 — 0188
= 0.11 MaxFlexStress= 30000 g
d= 35 MaxShearStress= 4500 o
b= 1.5 Ky= 0.013 2
R 0.09375 [~
( R0




3% x1Y%x3s

K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=3.0x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 2,263 194 656 1,031 826 551 459 344 229
4 1,469 71 492 580 403 269 224 168 112
5 1,080 33 394 371 223 149 124 93 62
6 854 18 328 258 135 90 75 56 37
7 707 11 281 189 87 58 48 36 24
8 604 7 246 145 59 40 33 25 17
9 528 5 219 115 42 28 23 18 12
10 469 4 197 93 31 21 17 13 9
The part weight has been deducted in the above table.
]
wt/ft= 0.9 t= 0.1875 N
E= 3000000 Sk 1.16
G= 425000 SF Flexure= 2.5
J= 0.01345825 SF Shear= 3
Ci= 1.13 ty= 0.1875
Ky= 1 l= 2.02 260 Sl g
= 0.11 MaxFlexStress= 30000
d= 35 MaxShearStress= 4500 g
R 0.09375 -
— A R0.183




bf=

4x2xh

1.5 Ky= 0.013
K,= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=2.8x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Laterally Unsuported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 3,719 609 1,000 1,964 1,526 1,017 848 636 424
4 2,370 218 750 1,105 771 514 428 321 214
5 1,718 101 600 707 434 290 241 181 121
6 1,345 55 500 491 266 177 148 111 74
7 1,105 33 429 361 173 116 96 72 48
8 939 22 375 276 119 79 66 50 33
9 817 15 333 218 85 57 47 35 24
10 724 11 300 177 63 42 35 26 17
The part weight has been deducted in the above table.
wt/ft= 1.48 t= 0.25 o]
E= 2800000 S 2.21 TC—
G= 425000 SF Flexure= 2.5
J= 0.0390625 SF Shear= 3
C,= 1.13 ty= 0.25 )
Ky= 1 I = 4.42 b
I,= 034 MaxFlexStress= 30000 R I R §
a

R0.125
| / J=— 20250




4x2xh

d= 4 MaxShearStress= 4500
b= 2 Kp= 0.013
K= 0.35

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)

E=3.0 x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 3,936 644 1,000 1,964 1,592 1,061 884 663 442
4 2,496 230 750 1,105 811 541 451 338 225
5 1,803 106 600 707 459 306 255 191 128
6 1,407 58 500 491 282 188 157 118 78
7 1,154 35 429 361 185 123 103 77 51
8 979 23 375 276 127 85 70 53 35
9 851 15 333 218 91 60 50 38 25
10 753 11 300 177 67 45 37 28 19
The part weight has been deducted in the above table.
R e —
wt/ft= 1.48 te= 0.25 )
E= 3000000 Sy 2.21 —
G= 425000 SF Flexure= 25 O
J= 0.0390625 SF Shear= 3 5
C= 1.13 t,= 0.25 g

4.000 — [~ 0.z50

R0.125
Rl / J=— 20250




S5khx2kxh

Ky= 1 l= 4.42
l,= 0.34 MaxFlexStress= 30000
d= 4 MaxShearStress= 4500
bs= 2 Ky= 0.013

K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=2.8x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 4,712 1,424 1,375 3,627 2,938 1,958 1,632 1,224 816
4 2,823 480 1,031 2,040 1,611 1,074 895 671 448
5 1,939 211 825 1,306 958 639 532 399 266
6 1,451 110 688 907 608 405 338 253 169
7 1,150 64 589 666 406 271 226 169 113
8 949 40 516 510 284 189 158 118 79
9 807 27 458 403 205 137 114 85 57
10 702 19 413 326 153 102 85 64 42
The part weight has been deducted in the above table.
wt/ft= 1.95 t= 0.25 r‘i 5 4_‘
E= 2800000 S, 4.08 e ———

G= 425000 SF Flexure= 2.5 N

J= 0.05208333 SF Shear= 3 (o]

Cy= 1.13 tw= 0.25 5

K,= 1 = 11.23 5400 o g

:RO.]ZS




S5khx2kxh

l,= 0.66 MaxFlexStress= 30000
d= 5.5 MaxShearStress= 4500
bs= 2.5 Ky= 0.013

K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=3.0x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 5,020 1,517 1,375 3,627 3,033 2,022 1,685 1,264 843
4 2,997 509 1,031 2,040 1,680 1,120 933 700 467
5 2,052 223 825 1,306 1,006 671 559 419 279
6 1,531 116 688 907 641 427 356 267 178
7 1,210 67 589 666 430 287 239 179 [119
8 997 42 516 510 301 201 167 125 84
9 846 28 458 403 218 145 121 91 ‘ 61
10 735 20 413 326 162 108 90 68 45
The part weight has been deducted in the above table.
wt/ft= 1.95 t= 0.25 r'i =50 4_‘
E= 3000000 S, 4.08 e ——— g
G= 425000 SF Flexure= 2.5
J= 0.05208333 SF Shear= 3 g
5.500 —={ |=— 0250 -

:RO.]ZS




6 x3 xhk

Ci= 1.13 ty= 0.25
Ky= 1 l= 11.23
l,= 0.66 MaxFlexStress= 30000

d= 5.5 MaxShearStress= 4500

b= 2.5 Ky= 0.013
K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=2.8x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 6,522 2,580 1,500 4,747 3,596 2,397 1,998 1,498 999
4 3,814 849 1,125 2,670 2,048 1,365 1,138 853 569
5 2,556 364 900 1,709 1,251 834 695 521 347
6 1,868 185 750 1,187 809 539 449 337 225
7 1,449 105 643 872 548 365 304 228 ‘152
8 1,173 65 563 668 386 257 215 161 107
9 981 43 500 527 281 187 156 117 ‘ 78
10 841 30 450 427 211 140 117 88 58
The part weight has been deducted in the above table.
’-7 3000 ~—‘
wt/ft= 232 t= 0.25 — \‘?‘ ?-D
E= 2800000 Sy 5.34 RO.125
G= 425000 SF Flexure= 25 §
a

4,000 —= = (1250




6 x3 xhk

J= 0.05989583 SF Shear= 3
Ci= 1.13 ty= 0.25
Ky= 1 l= 15.92
l,= 1.14 MaxFlexStress= 30000
d= 6 MaxShearStress= 4500
bs= 3 Ky= 0.013
K= 0.35
ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=3.0x10°
Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 6,963 2,754 1,500 4,747 3,696 2,464 2,054 1,540 1,027
4 4,063 904 1,125 2,670 2,126 1,417 1,181 886 590
5 2,716 387 900 1,709 1,308 872 727 545 363
6 1,980 196 750 1,187 850 567 472 354 236
7 1,532 111 643 872 578 386 321 241 141
8 1,238 69 563 668 409 273 227 170 114
9 1,033 45 500 527 298 199 166 124 8%
10 884 31 450 427 224 149 124 93 62
The part weight has been deducted in the above table.
’-7 3000 ~—‘ LN
wt/ft= 2.32 te= 0.25 — \‘?‘ (o]
E= 3000000 Sk 5.34 RO.125 L
G= 425000 SF Flexure= 2.5 %

4.000 —={ | (0,250




6 x3 x3%

J= 0.05989583 SF Shear= 3
Ci= 1.13 ty= 0.25
Ky= 1 l= 15.92
l,= 1.14 MaxFlexStress= 30000
d= 6 MaxShearStress= 4500
bs= 3 Ky= 0.013
K= 0.35
ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=2.8x 10°
Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 7,438 4,105 2,250 6,622 5,247 3,498 2,915 2,186 1,458
4 4,504 1,398 1,688 3,725 2,960 1,973 1,644 1,233 822
5 3,126 621 1,350 2,384 1,796 1,197 998 748 499
6 2,361 326 1,125 1,656 1,155 770 642 481 321
7 1,886 191 964 1,216 780 520 433 325 417
8 1,568 122 844 931 548 365 305 228 152
9 1,341 82 750 736 398 266 221 166 :ill
10 1,171 58 675 596 298 199 165 124 83
The part weight has been deducted in the above table.
O
3000 o)
wt/ft= 3.2 t= 0.375 5
g




6 x3 x3%

E= 2800000 Sk 7.45
G= 425000 SF Flexure= 2.5
J= 0.197753906 SF Shear= 3
Ci= 1.13 ty= 0.375
Ky= 1 l= 22.35
= 1.71 MaxFlexStress= 30000
d= 6 MaxShearStress= 4500
b= 3 Ky= 0.013
K= 0.35
ALLOWABLE UNIFORM LOADS (Ibs. / ft.)
E=3.0x 10°
Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 7,915 4,368 2,250 6,622 5,400 3,600 3,000 2,250 1,500
4 4,775 1,482 1,688 3,725 3,076 2,051 1,709 1,282 854
5 3,302 656 1,350 2,384 1,880 1,253 1,044 783 522
6 2,486 343 1,125 1,656 1,216 810 675 506 338
7 1,981 201 964 1,216 824 549 458 343 429
8 1,643 128 844 931 581 387 323 242 161
9 1,403 86 750 736 423 282 235 176 i17
10 1,224 61 675 596 317 211 176 132 88
The part weight has been deducted in the above table.
3.000 N~
o)
wt/ft= 3.2 t= 0.375 B
g




8 x4 x 3%

E= 3000000 Sx 7.45
G= 425000 SF Flexure= 2.5
J= 0.197753906 SF Shear= 3
Ci= 1.13 ty= 0.375
Ky= 1 l= 22.35
= 1.71 MaxFlexStress= 30000
d= 6 MaxShearStress= 4500
b= 3 Kp= 0.013
K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=2.8x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w

3 11,640 11,976 3,000 12,347 8,726 5,817 4,848 3,636 2,424
4 6,739 3,900 2,250 6,945 5,369 3,580 2,983 2,237 1,492
5 4,466 1,654 1,800 4,445 3,490 2,327 1,939 1,454 469
6 3,227 830 1,500 3,087 2,366 1,577 1,314 986 657
7 2,475 468 1,286 2,268 1,662 1,108 923 692 462
8 1,983 287 1,125 1,736 1,203 802 668 501 334
9 1,642 188 1,000 1,372 895 596 497 373 449
10 1,395 129 900 1,111 681 454 378 284 189

The part weight has been deducted in the above table.

4.000
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8 x4 x 3%

wt/ft= 4.61 te= 0.375
E= 2800000 Sx 13.89
G= 425000 SF Flexure= 25
J= 0.268066406 SF Shear= 3
Ci= 1.13 tw= 0.375
K= 1 I= 55.98
= 4.03 MaxFlexStress= 30000
d= 8 MaxShearStress= 4500
b= 4 Kp= 0.013
Ky= 0.35
ALLOWABLE UNIFORM LOADS (Ibs. / ft.)
E=3.0x 10°
Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 12,000 12,347 3,000 12,347 8,893 5,929 4,940 3,705 2/470
4 7,190 4,161 2,250 6,945 5,520 3,680 3,067 2,300 1,533
5 4,755 1,761 1,800 4,445 3,615 2,410 2,009 1,506 1J004
6 3,428 882 1,500 3,087 2,466 1,644 1,370 1,028 685
7 2,624 496 1,286 2,268 1,741 1,160 967 725 484
8 2,098 304 1,125 1,736 1,265 844 703 527 351
9 1,734 198 1,000 1,372 944 629 524 393 462
10 1,471 136 900 1,111 720 480 400 300 200
The part weight has been deducted in the above table. 4000 @
g
a




8 x4 x%

wt/ft= 461 te= 0.375
E= 3000000 Sy 13.89

G= 425000 SF Flexure= 2.5

J= 0.268066406 SF Shear= 3

Ci= 1.13 t,= 0.375
Ky= 1 I= 55.98

= 4.03 MaxFlexStress= 30000

d= 8 MaxShearStress= 4500

b= 4 Kp= 0.013
K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=2.8x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 12,000 15,698 4,000 15,698 11,453 7,635 6,363 4,772 3,181
4 7,432 5,469 3,000 8,830 6,997 4,665 3,887 2,915 1,944
5 5,022 2,365 2,400 5,651 4,520 3,013 2,511 1,883 1J256
6 3,701 1,210 2,000 3,924 3,049 2,033 1,694 1,271 847
7 2,893 695 1,714 2,883 2,134 1,422 1,185 889 §93
8 2,359 434 1,500 2,208 1,540 1,027 856 642 428
9 1,985 289 1,333 1,744 1,143 762 635 476 3#17
10 1,711 201 1,200 1,413 868 579 482 362 241
The part weight has been deducted in the above table. O
M~
4.000 o
wt/ft= 6.03 t= 0.5 %

8.000 —~ = 0.500




8 x4 x%

E= 2800000 Sk 17.66
G= 425000 SF Flexure= 2.5
J= 0.625 SF Shear= 3
Ci= 1.13 ty= 0.5
Ky= 1 l= 70.65
= 5.4 MaxFlexStress= 30000
d= 8 MaxShearStress= 4500
b= 4 Ky= 0.013
K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=3.0x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w

3 12,000 15,698 4,000 15,698 11,681 7,787 6,489 4,867 3,245
4 7,909 5,820 3,000 8,830 7,200 4,800 4,000 3,000 2,000
5 5,329 2,510 2,400 5,651 4,687 3,125 2,604 1,953 1J302
6 3,916 1,281 2,000 3,924 3,182 2,121 1,768 1,326 884
7 3,054 734 1,714 2,883 2,237 1,491 1,243 932 é21
8 2,485 457 1,500 2,208 1,621 1,081 901 675 450
9 2,087 303 1,333 1,744 1,206 804 670 503 435
10 1,796 211 1,200 1,413 918 612 510 383 255

The part weight has been deducted in the above table.

4.000
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10 x5 x %

wt/ft= 6.03 te= 0.5
E= 3000000 Sy 17.66

G= 425000 SF Flexure= 2.5

J= 0.625 SF Shear= 3

Ci= 1.13 t,= 0.5
Ky= 1 I= 70.65

= 5.4 MaxFlexStress= 30000

d= 8 MaxShearStress= 4500

b= 4 Kp= 0.013
K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=2.8x 10°

Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 11,502 19,025 3,750 19,025 12,187 8,125 6,771 5,078 3,385
4 9,816 9,133 2,813 10,702 7,926 5,284 4,403 3,302 2,202
5 6,383 3,801 2,250 6,849 5,415 3,610 3,008 2,256 1J504
6 4,517 1,868 1,875 4,756 3,829 2,553 2,127 1,596 1,064
7 3,390 1,030 1,607 3,494 2,784 1,856 1,547 1,160 *73
8 2,658 618 1,406 2,675 2,073 1,382 1,152 864 576
9 2,154 396 1,250 2,114 1,577 1,051 876 657 438
10 1,792 267 1,125 1,712 1,222 814 679 509 339

The part weight has been deducted in the above table.

=t=

-
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10.000 —= =— 0375




10 x5 x %

wt/ft= 7.58 t= 0.375
E= 2800000 Sk 22.33
G= 425000 SF Flexure= 25
J= 0.338378906 SF Shear= 3
Ci= 1.13 ty= 0.375
Ky= 1 l= 111.63
= 7.85 MaxFlexStress= 30000
d= 10 MaxShearStress= 4500
b= 5 Ky= 0.013
K= 0.35
ALLOWABLE UNIFORM LOADS (Ibs. / ft.)
E=3.0x 10°
Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 12,000 19,849 3,750 19,849 12,349 8,233 6,861 5,146 3,430
4 10,497 9,767 2,813 11,165 8,089 5,393 4,494 3,371 2,247
5 6,819 4,061 2,250 7,146 5,566 3,710 3,092 2,319 1J546
6 4,820 1,993 1,875 4,962 3,960 2,640 2,200 1,650 1,100
7 3,613 1,098 1,607 3,646 2,895 1,930 1,608 1,206 404
8 2,829 658 1,406 2,791 2,165 1,443 1,203 902 601
9 2,289 421 1,250 2,205 1,652 1,102 918 689 459
10 1,903 283 1,125 1,786 1,284 856 714 535 357
The part weight has been deducted in the above table. o
' 5,000 ' ™~
—— ] "
wt/ft= 7.58 t= 0.375 ) %
10.000 — = 0.375




12 x6 x)%

E= 3000000 Sk 22.33
G= 425000 SF Flexure= 2.5
J= 0.338378906 SF Shear= 3
Ci= 1.13 ty= 0.375
Ky= 1 l= 111.63
= 7.85 MaxFlexStress= 30000
d= 10 MaxShearStress= 4500
b= 5 Ky= 0.013
K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=2.8x 10°

Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 12,000 37,627 6,000 37,627 20,712 13,808 11,507 8,630 5J753
4 12,000 21,165 4,500 21,165 13,939 9,293 7,744 5,808 3,872
5 9,075 10,244 3,600 13,546 9,851 6,567 5,473 4,104 2J736
6 6,408 5,023 3,000 9,407 7,185 4,790 3,992 2,994 1,996
7 4,798 2,763 2,571 6,911 5,367 3,578 2,982 2,236 1J491
8 3,751 1,654 2,250 5,291 4,090 2,727 2,272 1,704 1,136
9 3,032 1,056 2,000 4,181 3,171 2,114 1,762 1,321 481
10 2,516 710 1,800 3,386 2,498 1,665 1,388 1,041 694
The part weight has been deduct s
wl
wt/ft= 9.2 t= 0.5 £000 %

12.000 —~ [—0.500




12 x6 x)%

E= 2800000 Sk 42.33
G= 425000 SF Flexure= 2.5
J= 0.958333333 SF Shear= 3
Ci= 1.13 ty= 0.5
Ky= 1 l= 254.11
ly= 17.73 MaxFlexStress= 30000
d= 12 MaxShearStress= 4500
b= 6 Ky= 0.013
K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=3.0x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Laterally Unsupported Fv Fb 100 150 180 240 360
(FT) Fb' w w w w w w w w
3 12,000 37,627 6,000 37,627 20,918 13,945 11,621 8,716 5,810
4 12,000 21,165 4,500 21,165 14,161 9,440 7,867 5,900 3,934
5 9,698 10,947 3,600 13,546 10,068 6,712 5,593 4,195 2,797
6 6,841 5,362 3,000 9,407 7,386 4,924 4,103 3,077 2,052
7 5,116 2,947 2,571 6,911 5,546 3,697 3,081 2,311 1J541
8 3,995 1,762 2,250 5,291 4,246 2,830 2,359 1,769 1,179
9 3,226 1,124 2,000 4,181 3,305 2,204 1,836 1,377 418
10 2,674 754 1,800 3,386 2,612 1,741 1,451 1,088 726
The part weight has been deducted in the above table.
LN
wt/ft= 9.2 t= 0.5 6.000 N~
E= 3000000 Sk 42.33 g

12.000 —~ [—0.500




CHANNEL

2% x1x %

G= 425000 SF Flexure= 2.5
J= 0.958333333 SF Shear= 3
Ci= 1.13 ty= 0.5
K= 1 ly= 254.11
ly= 17.73 MaxFlexStress= 30000
d= 12 MaxShearStress= 4500
b= 6 Ky= 0.013
K,= 0.35
ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=2.8x10°
Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 344 182 263 175 146 110 73
4 258 102 121 81 67 50 34
5 206 65 65 43 36 27 18
6 172 45 38 26 21 16 11
7 147 33 25 16 14 10 7
8 129 26 17 11 9 7 5
9 115 20 12 8 7 5 3
10 103 16 9 6 5 4 2

The part weight has been deducted in the above table.

wt/ft= 0.45
E 2800000

t= 0.125

S, 0.43

2750

=—0.125
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CHANNEL

2% x1x %

G= 425000 SF Flexure= 2.5
J= 0.00292969 SF Shear= 3
Ci= 1.13 ty= 0.125
Ky= 1 l= 0.59
I= 0.05 MaxFlexStress= 30000
d= 2.75 MaxShearStress= 4500
bs= 1 Ky= 0.013
K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=3.0x 10°

Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 344 195 278 186 155 116 77
4 258 109 129 86 71 54 36
5 206 70 69 46 38 29 19
6 172 49 41 27 23 17 11
7 147 36 26 17 15 11 7
8 129 27 18 12 10 7 5
9 115 22 13 8 7 5 3
10 103 18 9 6 5 4 3
The part weight has been deducted in the above table. N~
[
g
= 1.500 —= o

3.[500 —= 0.250



CHANNEL

3x1kxh

wt/ft= 0.45 te= 0.125
E= 3000000 Sy 0.43

G= 425000 SF Flexure= 2.5

J= 0.00292969 SF Shear= 3

Ci= 1.13 t,= 0.125
Ky= 1 l= 0.59

I= 0.05 MaxFlexStress= 30000

d= 2.75 MaxShearStress= 4500

b= 1 Kp= 0.013
K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=2.8x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 750 650 772 515 429 322 215
4 563 365 367 244 204 153 102
5 450 234 199 133 111 83 55
6 375 162 119 80 66 50 33
7 321 119 77 51 43 32 21
8 281 91 52 35 29 22 14
9 250 72 37 25 21 15 10
10 225 58 27 18 15 11 8 o0
The part weight has been deducted in the above table. l\
wl
——— 1.500 — | %
s JIEEE:) =

3000 —=— 0.250




CHANNEL

3x1kxh

wt/ft= 1.01 t= 0.25
E= 2800000 Sy 1.16
G= 425000 SF Flexure= 2.5
J= 0.028645833 SF Shear= 3
Ci= 1.13 ty= 0.25
Ky= 1 I = 1.87
ly= 0.26 MaxFlexStress= 30000
d= 3.00 MaxShearStress= 4500
b= 1.50 Ky= 0.013
K,= 0.35
ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=3.0x10°
Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 750 696 813 542 452 339 226
4 563 392 388 259 216 162 108
5 450 251 212 141 118 88 59
6 375 174 127 85 71 53 35
7 321 128 82 55 45 34 23
8 281 98 56 37 31 23 15
9 250 77 40 26 22 16 11
10 225 63 29 19 16 12 8 (@))
The part weight has been deducted in the above table. l\
wl
e 1.500 —= %

3000 —= 0.250




CHANNEL

3%x1%x3/16

wt/ft= 1.01 t= 0.25
E= 3000000 Sk 1.16
G= 425000 SF Flexure= 2.5
J= 0.028645833 SF Shear= 3
Ci= 1.13 ty= 0.25
Ky= 1 l= 1.87
l,= 0.26 MaxFlexStress= 30000
d= 3.00 MaxShearStress= 4500
b= 1.50 Ky= 0.013

K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
F=2.8 x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 656 494 814 543 452 339 226
4 492 278 397 265 220 165 110
5 394 178 219 146 122 91 61
6 328 124 132 88 73 55 37
7 281 91 86 57 48 36 24
8 246 70 58 39 32 24 16
9 219 55 41 28 23 17 12
10 197 44 30 20 17 13 8
The part weight has been deducted in the above table. %
wl
— 500—-| %

3.500 —~ (~—0.188




CHANNEL

3%x1%x3/16

wt/ft= 0.9 te= 0.1875
E= 2800000 Sy 1.16

G= 425000 SF Flexure= 2.5

J= 0.01345825 SF Shear= 3

Ci= 1.13 t,= 0.1875
Ky= 1 I= 2.12

l,= 0.23 MaxFlexStress= 30000

d= 3.5 MaxShearStress= 4500

b= 1.5 Kp= 0.013
K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=3.0 x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )

SPAN Fv Fb 100 150 180 240 360

(FT) w w w w w w w

3 656 530 854 569 474 356 237

4 492 298 419 279 233 175 116

5 394 191 232 155 129 97 64

6 328 132 141 94 78 59 39

7 281 97 91 61 51 38 25

8 246 74 62 41 35 26 17

9 219 59 44 30 25 18 12
10 197 48 33 22 18 14 9 i
The part weight has been deducted in the above table. o0
wl
wt/ft= 0.9 t= 0.1875 —1.500— %

/ ] 0.#88 -

3.500 —= (~—0.188




CHANNEL

4dx1%xh

E= 3000000 Sk 1.16
G= 425000 SF Flexure= 2.5
J= 0.01345825 SF Shear= 3
Ci= 1.13 ty= 0.1875
Ky= 1 l= 2.12
l,= 0.23 MaxFlexStress= 30000
d= 35 MaxShearStress= 4500
b= 1.5 Ky= 0.013
K= 0.35

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)

E=2.8x 10°
Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 1,000 1,053 1,104 736 613 460 307
4 750 592 529 353 294 220 147
5 600 379 289 193 160 120 80
6 500 263 173 116 96 72 48
7 429 193 112 75 62 47 31
8 375 148 76 51 42 32 21
9 333 117 54 36 30 22 15
10 300 95 40 26 22 17 11 oV
The part weight has been deducted in the above table. o0
g
o

|-1.1254—|

R 0.250

4 D00 0280



CHANNEL

4dx1%xh

wt/ft= 1.11 t= 0.25
E= 2800000 Sk 1.43

G= 425000 SF Flexure= 2.5

J= 0.02994792 SF Shear= 3

Ci= 1.13 ty= 0.25
Ky= 1 l= 2.74

l,= 0.13 MaxFlexStress= 30000

d= 4 MaxShearStress= 4500

b= 1.125 Ky= 0.013
K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=3.0 x 10°

Laterally Supported - Governed By
Stress Deflection (L/)

SPAN Fv Fb 100 150 180 240 360

(FT) w w w w w w w

3 1,000 1,128 1,160 773 645 483 322

4 750 634 560 373 311 233 155

5 600 406 307 205 170 128 85

6 500 282 185 123 103 77 51

7 429 207 119 79 66 50 33

8 375 159 81 54 45 34 23
9 333 125 58 38 32 24 16 o
10 300 102 42 28 24 18 12 0
The part weight has been deducted in the above table. @
g




CHANNEL

1 1 1
S5kx1kxh
.
X R 0.250

wt/ft= 1.11 t= 0.25

E= 3000000 Sy 1.43

G= 425000 SF Flexure= 2.5

4000 —= |=— 0250

J= 0.02994792 SF Shear= 3

Ci= 1.13 ty= 0.25

Ky= 1 l,= 2.74

l,= 0.13 MaxFlexStress= 30000

d= 4 MaxShearStress= 4500 —72‘: Fo

R 0750
b= 1.125 Ky= 0.013
K,= 0.35

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)

E=2.8 x 10°
Laterally Supported - Governed By
Stress Deflection (L/ )

SPAN Fv Fb 100 150 180 240 360

(FT) w w w w w w w

3 1,375 1,568 2,364 1,576 1,313 985 657

4 1,031 882 1,225 817 681 510 340

5 825 565 701 468 390 292 195

6 688 392 434 289 241 181 120

7 589 288 285 190 158 119 79

8 516 221 196 131 109 82 55
9 458 174 141 94 78 59 39 q-
10 413 141 104 69 58 43 29 o0
The part weight has been deducted in the above table. §
a




CHANNEL

5kx1k%xh
wt/ft= 1.56 te= 0.25
E= 2800000 Sy 2.8
G= 425000 SF Flexure= 2.5 5500 —w| = 0.250

J= 0.04166667 SF Shear= 3
Ci= 1.13 t,= 0.25
K= 1 I= 7.42
l,= 0.33 MaxFlexStress= 30000

d= 5.5 MaxShearStress= 4500 ﬂ 20195
b= 1.5 Kp= 0.013
K= 0.35

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=3.0 x 10°

Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w

3 1,375 1,680 2,459 1,639 1,366 1,024 683

4 1,031 945 1,286 857 714 536 357

5 825 605 740 494 411 308 206

6 688 420 460 306 255 191 128
7 589 309 303 202 168 126 84 LN
8 516 236 209 139 116 87 58 o0
9 458 187 150 100 83 62 42 5
g




CHANNEL

6x1°/sx%

| 10 | 413 151 111 74 62 | 46 | 31 |

The part weight has been deducted in the above table.

wt/ft= 1.56 t= 0.25 -
E= 3000000 Sy 2.8
G= 425000 SF Flexure= 2.5
J= 0.04166667 SF Shear= 3
Ci= 1.13 t,= 0.25 o
: —= [=—0.250
K= 1 I= 7.42
l,= 0.33 MaxFlexStress= 30000
d= 5.5 MaxShearStress= 4500
b= 1.5 Kp= 0.013
Ky= 0.35 y=—R0.125

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=2.8 x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w

3 1,500 1,760 2,898 1,932 1,610 1,208 805

4 1,125 990 1,545 1,030 859 644 429

5 900 634 901 601 501 376 250

6 750 440 564 376 314 235 157
7 643 323 374 249 208 156 104 (o]
8 563 247 259 173 144 108 72 o0
9 500 196 186 124 104 78 52 §
a




CHANNEL

6x1°/sx%

| 10 | 450 158 138 92 77 58 | 38 |
The part weight has been deducted in the above table.

wt/ft= 1.67 te= 0.25 | 1.625

§

E= 2800000 Sk 3.39 (’,_1%50
G= 425000 SF Flexure= 2.5

J= 0.045572917 SF Shear= 3

Ci= 1.13 ty= 0.25

K= 1 l= 10.01 6000  —=f |=—0250

l,= 0.43 MaxFlexStress= 30000

d= 6 MaxShearStress= 4500

b= 1.625 Ky= 0.013

R0O.125
K= 0.35 _#R' 0,125
R 0.375

ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=3.0 x 10°

Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w

3 1,500 1,885 3,003 2,002 1,668 1,251 834
4 1,125 1,061 1,617 1,078 898 674 449 N~
5 900 679 949 633 527 395 264 o0
6 750 471 597 398 331 249 166 §
a




CHANNEL

6X111/16X%

7 643 346 396 264 220 165 110
8 563 265 275 184 153 115 77
9 500 209 198 132 110 83 55
10 450 170 147 98 82 61 41

The part weight has been deducted in the above table.

b 1.625

wt/ft= 1.67 t= 0.25 i ,—71-2:50
E= 3000000 Sk 3.39

G= 425000 SF Flexure= 2.5

J= 0.045572917 SF Shear= 3

Cy= 1.13 tw= 0.25 5000  —=f |—0250

Ky= 1 l= 10.01

l,= 0.43 MaxFlexStress= 30000

d= 6 MaxShearStress= 4500

b= 1.625 Kp= 0.013 E ot
_ R.=0.125
K= 035 RD.375

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

E=2.8 x 10°
Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 2,250 3,570 4,169 2,779 2,316 1,737 1,158
4 1,688 2,008 2,199 1,466 1,222 916 611 00
5 1,350 1,285 1,274 849 708 531 354 o0
6 1,125 893 794 529 441 331 220 w
7 964 656 524 349 291 218 146 %




CHANNEL

6X111/16X%

8 844 502 362 242 201 151 101
9 750 397 260 174 145 108 72
10 675 321 193 129 107 80 54

The part weight has been deducted in the above table.

l=— 1 488 «| *
wt/ft= 2.39 t= 0.375 //—gis
E= 2800000 Sk 4.85
G= 425000 SF Flexure= 2.5
J= 0.151611328 SF Shear= 3
Ci= 1.13 tw= 0.375 .000 —= = 0375
Ky= 1 l= 13.88
l,= 0.52 MaxFlexStress= 30000
d= 6 MaxShearStress= 4500
b= 1.6875 Ky= 0.013 R 0.1875

K= 0.35 \ZLPR;U_}SJ&

R0.5625 —/

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)

E=3.0x 10°
Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w

2,250 3,825 4,325 2,884 2,403 1,802 1,202 (@))

4 1,688 2,152 2,303 1,536 1,280 960 640 o0

5 1,350 1,377 1,342 895 746 559 373 5
g




CHANNEL

8X23/16 X %

6 1,125 956 840 560 467 350 233
7 964 703 556 371 309 232 154
8 844 538 385 257 214 161 107
9 750 425 277 185 154 116 77
10 675 344 206 137 114 86 57

The part weight has been deducted in the above table.

l— 1 s88 «I

{
wt/ft= 2.39 t= 0.375 . ,—)i"q‘r“
E= 3000000 Sk 4.85
G= 425000 SF Flexure= 25
J= 0.151611328 SF Shear= 3
Ci= 1.13 ty= 0.375 6000  —= |[=0.375
Ky= 1 ly= 13.88
ly= 0.52 MaxFlexStress= 30000
d= 6 MaxShearStress= 4500
b= 1.6875 Ky= 0.013 RO.1873

K= 0.35 HR. =0.1875

R 0.5425 —/

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)

F=2.8 x 10°

Laterally Supported - Governed By

Stress Deflection (L/) o

SPAN Fv Fb 100 150 180 240 360 o))
(FT) w w w w w w w w
3 3,000 5,143 7,377 4,918 4,098 3,074 2,049 %




CHANNEL

8X23/16 X 2%

4 2,250 2,893 4,239 2,826 2,355 1,766 1,177
5 1,800 1,852 2,607 1,738 1,448 1,086 724
6 1,500 1,286 1,694 1,129 941 706 471
7 1,286 945 1,152 768 640 480 320
8 1,125 723 814 543 452 339 226
9 1,000 571 594 396 330 247 165
10 900 463 445 297 247 186 124
The part weight has been deducted in the above table.
5
(g} !
l‘r‘,‘;‘ ']
wt/ft= 3.41 t= 0.375 b |-
E= 2800000 Sy 8.94
e
G= 425000 SF Flexure= 2.5
J= 0.204346 SF Shear= 3
Ci= 1.13 tw= 0.375
Ky= 1 l= 33.93
e
Iy= 1.5 MaxFlexStress= 30000 e
d= 8 MaxShearStress= 4500
b= 2.1875 Ky= 0.013
K,= 0.35
ALLOWABLE UNIFORM LOADS (Ibs. / ft.)
6
E=3.0x 10
Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 3,000 5,511 7,575 5,050 4,208 3,156 2,104
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CHANNEL

10x2 2% x )2

4 2,250 3,100 4,396 2,930 2,442 1,831 1,221
5 1,800 1,984 2,724 1,816 1,513 1,135 757
6 1,500 1,378 1,780 1,186 989 741 494
7 1,286 1,012 1,215 810 675 506 338
8 1,125 775 861 574 478 359 239
9 1,000 612 630 420 350 262 175
10 900 496 473 315 263 197 131
The part weight has been deducted in the above table.
28
o
wt/ft= 3.41 t= 0.375 i
E= 3000000 Sy 8.94
G= 425000 SF Flexure= 2.5 —
J= 0.204346 SF Shear= 3
Cy= 1.13 tw= 0.375
K= 1 ly= 33.93 bt
l,= 15 MaxFlexStress= 30000 &
d= 8 MaxShearStress= 4500
b= 2.1875 Ky= 0.013
K,= 0.35
_b
ALLOWABLE UNIFORM LOADS (lbs. / ft.)
E=2.8 x 10°
Laterally Supported - Governed By (0\4
Stress Deflection (L/ ) o
SPAN | Fv Fb 100 150 180 240 360 %




CHANNEL

10x2 2% x )2

(FT) w w w w w w w
3 5,000 11,255 14,243 9,496 7,913 5,935 3,956
4 3,750 6,331 8,682 5,788 4,823 3,618 2,412
5 3,000 4,052 5,598 3,732 3,110 2,333 1,555
6 2,500 2,814 3,771 2,514 2,095 1,571 1,047
7 2,143 2,067 2,635 1,757 1,464 1,098 732
8 1,875 1,583 1,901 1,267 1,056 792 528
9 1,667 1,251 1,409 939 783 587 391
10 1,500 1,013 1,070 713 594 446 297

The part weight has been deducted in the above table.

le— 2,750 ﬁ
wt/ft= 5.3 te= 0.5
E= 2800000 Sy 18.5
G= 425000 SF Flexure= 2.5
J= 0.60416667 SF Shear= 3
10000 —= |=— 0,500
Ci= 1.13 = 0.5
- 1 l= 86.8
l,= 3.97 MaxFlexStress= 30000
d= 10 MaxShearStress= 4500
,— R0,375
b= 2.75 Ky= 0.013 // e
Ky= 0.35 B /
v ’ R 0.750

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)

E=3.0 x 10°

Laterally Supported - Governed By

Stress Deflection (L/ )
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CHANNEL

12x3xh

SPAN Fv Fb 100 150 180 240 360
(FT) W W W W W W W
3 5,000 12,059 14,530 9,687 8,072 6,054 4,036
4 3,750 6,783 8,937 5,958 4,965 3,724 2,483
5 3,000 4,341 5,807 3,871 3,226 2,419 1,613
6 2,500 3,015 3,935 2,624 2,186 1,640 1,093
7 2,143 2,215 2,763 1,842 1,535 1,151 768
8 1,875 1,696 2,001 1,334 1,111 834 556
9 1,667 1,340 1,487 992 826 620 413
10 1,500 1,085 1,132 754 629 472 314
The part weight has been deducted in the above table.
T
- P
2
wt/ft= 5.3 te= 0.5 ”E_ A
E= 3000000 S 18.5
G= 425000 SF Flexure= 2.5 =
J=  0.60416667 SF Shear= 3
Ci= 1.13 ty= 0.5
- 1 I = 86.8
I,= 3.97 MaxFlexStress= 30000 §
d= 10 MaxShearStress= 4500 T
b= 2.75 Ky= 0.013
K= 0.35
4:

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

F=2.8 x10°

Laterally Supported - Governed By
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CHANNEL

12x3xh

Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 6,000 13,331 18,606 12,404 10,337 7,753 5,168
4 4,500 7,499 11,807 7,871 6,559 4,920 3,280
5 3,600 4,799 7,885 5,257 4,381 3,286 2,190
6 3,000 3,333 5,467 3,645 3,037 2,278 1,519
7 2,571 2,449 3,910 2,607 2,172 1,629 1,086
8 2,250 1,875 2,872 1,915 1,596 1,197 798
9 2,000 1,481 2,160 1,440 1,200 900 600
10 1,800 1,200 1,659 1,106 922 691 461

The part weight has been deducted in the above table.

=
wt/ft= 6.3 t= 0.5

E= 2800000 Sy 23.8

G= 425000 SF Flexure= 2.5

J= 0.708333333 SF Shear= 3

Ci= 1.13 ty= 0.5 12.000 —= =—10.500

Ky= 1 Iy= 143.62

ly= 5.07 MaxFlexStress= 30000

d= 12 MaxShearStress= 4500

b= 3 Ky= 0.013 R0.375

K,= 035 = R0250

R 0.875

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

E=3.0 x 10°
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SQUARE TUBES

1x1xk

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 6,000 14,283 18,901 12,601 10,501 7,875 5,250
4 4,500 8,034 12,091 8,060 6,717 5,038 3,359
5 3,600 5,142 8,134 5,423 4,519 3,389 2,260
6 3,000 3,571 5,675 3,784 3,153 2,365 1,576
7 2,571 2,623 4,080 2,720 2,267 1,700 1,133
8 2,250 2,009 3,010 2,006 1,672 1,254 836
9 2,000 1,587 2,271 1,514 1,262 946 631
10 1,800 1,285 1,749 1,166 972 729 486

The part weight has been deducted in the above table.

=
wt/ft= 6.3 t= 0.5
E= 3000000 Sk 23.8
G= 425000 SF Flexure= 2.5
J= 0.708333333 SF Shear= 3
Ci= 1.13 ty= 0.5
K,= 1 = 143.62 e
ly= 5.07 MaxFlexStress= 30000
d= 12 MaxShearStress= 4500
b= 3 Ky= 0.013
K= 0.35 R 0.375
_ R 0.250

R 0.875

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

F=2.8 x10°
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SQUARE TUBES

1x1xk

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 250 97 32 21 18 13 9
4 188 55 14 9 8 6 4
5 150 35 7 5 4 3 2
6 125 24 4 3 2 2 1
7 107 18 3 2 1 1 1
8 94 14 2 1 1 1 0
9 83 11 1 1 1 1 0
10 75 9 1 1 0 0 0
The part weight has been deducted in the above table.
wt/ft= 0.32 t= 0.125 / \
E= 2800000 Sk 0.11 /
G= 425000 SF Flexure= 2.5 ROO3T
J= 0.083740234 SF Shear= 3
1.000 0.125
Ci= 1.13 ty= 0.125
Ky= 1 = 0.06 R 0156
ly= 0 MaxFlexStress= 30000
d= 1 MaxShearStress= 4500 \L
b= 1 Ky= 0.013
K= 0.35 1.000

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

E=3.0 x 10°
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ICOMPOSITE DESIGN GUIDE

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 250 98 34 23 19 14 10
4 188 55 15 10 8 6 4
5 150 35 8 5 4 3 2
6 125 24 4 3 2 2 1
7 107 18 3 2 2 1 1
8 94 14 2 1 1 1 1
9 83 11 1 1 1 1 0
10 75 9 1 1 1 0 0

The part weight has been deducted in the above table.

wt/ft= 0.32 t= 0.125
E= 3000000 Sy 0.11 /, \
G= 425000 SF Flexure= 2.5
R 0.031
)= 0.083740234 SF Shear= 3
C= 1.13 ty= 0.125 1.000 0125
= 1 l= 0.06
v 0 MaxFlexStress= 30000 o158
d= 1 MaxShearStress= 4500
bf= 1 Kp= 0.013 \
K= 0.35
1.000

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)

F=2.8 x 10°
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SQUARE TUBES

1% x 1) x %

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 313 139 58 39 32 24 16
4 234 78 25 17 14 10 7
5 188 50 13 9 7 5 4
6 156 35 8 5 4 3 2
7 134 26 5 3 3 2 1
8 117 20 3 2 2 1 1
9 104 15 2 1 1 1 1
10 94 13 2 1 1 1 0
The part weight has been deducted in the above table.
wt/ft= 0.41 t= 0.125 I/’"
E= 2800000 Sy 0.19
G= 425000 SF Flexure= 2.5 RO.158
J= 0.17797852 SF Shear= 3 1 250 0125 — =) e
C,= 1.13 ty= 0.125
Ky= 1 I = 0.11
I,= 0 MaxFlexStress= 30000 kOO
d= 1.25 MaxShearStress= 4500 .
b= 1.25 Kp= 0.013 - 1250 -
K,= 0.35

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

E=3.0 x 10°
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SQUARE TUBES

1% x 1) x %

Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 313 149 62 41 34 26 17
4 234 84 27 18 15 11 7
5 188 54 14 9 8 6 4
6 156 37 8 5 4 3 2
7 134 27 5 3 3 2 1
8 117 21 3 2 2 1 1
9 104 17 2 2 1 1 1
10 94 13 2 1 1 1 0
The part weight has been deducted in the above table.
wt/ft= 0.41 t= 0.125
E= 3000000 Sk 0.19 —
G= 425000 SF Flexure= 2.5
J= 0.17797852 SF Shear= 3 1 250 0125 — =
Ci= 1.13 ty= 0.125
Ky= 1 l= 0.11
ly= 0 MaxFlexStress= 30000 kOO
d= 1.25 MaxShearStress= 4500
b= 1.25 Kp= 0.013 1.250
K= 0.35

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)
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SQUARE TUBES

1% x 1% x %

F=2.8 x10°

Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 375 182 108 72 60 45 30
4 281 102 47 31 26 20 13
5 225 65 24 16 14 10 7
6 188 45 14 10 8 6 4
7 161 33 9 6 5 4 3
8 141 26 6 4 3 3 2
9 125 20 4 3 2 2 1
10 113 16 3 2 2 1 1
The part weight has been deducted in the above table.
wt/ft= 0.5 t= 0.125 / 4/;?\
E= 2800000 S, 0.29 R 0.031
G= 425000 SF Flexure= 2.5
J= 0.32495117 SF Shear= 3 ! 200 0125 — o] |
C,= 1.13 ty= 0.125
Ky= 1 I = 0.21
l,= 0 MaxFlexStress= 30000 RO.158 _\
d= 15 MaxShearStress= 4500
b= 1.5 Ky= 0.013 - X\
K,= 0.35 1500

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

E=3.0 x 10°
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ICOMPOSITE DESIGN GUIDE

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 375 195 115 77 64 48 32
4 281 110 50 34 28 21 14
5 225 70 26 17 15 11 7
6 188 49 15 10 8 6 4
7 161 36 10 6 5 4 3
8 141 27 6 4 4 3 2
9 125 22 5 3 3 2 1
10 113 18 3 2 2 1 1
The part weight has been deducted in the above table.
wt/ft= 0.5 t= 0.125 / 2
E= 3000000 Sx 0.29 R 0.031 /
G= 425000 SF Flexure= 2.5
J= 0.32495117 SF Shear= 3
Ci= 113 ty= 0.125 1.200 0128 ——= 1=
= 1 I = 0.21
= 0 MaxFlexStress= 30000 B 0.156
d= 1.5 MaxShearStress= 4500
b= 1.5 Kp= 0.013 l\" I
K= 0.35 1.500

ALLOWABLE UNIFORM LOADS (lbs. / ft.)

F=2.8 x 10°
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SQUARE TUBES

1% x1% x X%

Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Fv Fb 100 150 180 240 360
(FT) W W W W W W W
3 750 400 172 115 96 72 48
4 563 225 75 50 41 31 21
5 450 144 39 26 21 16 11
6 375 100 23 15 13 9 6
7 321 73 14 9 8 6 4
8 281 56 10 6 5 4 3
9 250 44 7 4 4 3 2
10 225 36 5 3 3 2 1
The part weight has been deducted in the above table.
wt/ft= 0.98 ti= 0.25
E= 2800000 S 0.45 4 /<
G= 425000 SF Flexure= 2.5 R0.155
J=  0.48828125 SF Shear= 3
Cy= 1.13 t,= 0.25 1200 0250
Ky= 1 I= 0.33 - 000
l,= 0 MaxFlexStress= 30000 \
d= 15 MaxShearStress= 4500 N /
b= 1.5 Ky= 0.013 1 500
K,= 0.35

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)

E=3.0 x 10°
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SQUARE TUBES

1% x1%4x ki

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) W W W W W W W
3 750 400 184 123 102 77 51
4 563 225 80 53 44 33 22
5 450 144 41 28 23 17 11
6 375 100 24 16 13 10 7
7 321 73 15 10 8 6 4
8 281 56 10 7 6 4 3
9 250 44 7 5 4 3 2
10 225 36 5 4 3 2 1
The part weight has been deducted in the above table
wt/ft= 0.98 t= 0.25
E= 3000000 S, 0.45 Y /<
G= 425000 SF Flexure= 2.5
J=  0.48828125 SF Shear= 3 RO138
Ci= 1.13 ty= 0.25 s 0250
Ky= 1 I = 0.33
l,= 0 MaxFlexStress= 30000 R 0.031
d= 1.5 MaxShearStress= 4500 N
b= 1.5 Ky= 0.013 - j
K,= 0.35 1.500

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)

PAGE 104




SQUARE TUBES

1% x1%4x ki

E=2.8x 10°
Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 875 587 285 190 158 119 79
4 656 330 125 83 69 52 35
5 525 211 65 43 36 27 18
6 438 147 38 25 21 16 11
7 375 108 24 16 13 10 7
8 328 83 16 11 9 7 4
9 292 65 11 8 6 5 3
10 263 53 8 6 5 3 2

The part weight has been deducted in the above table

v
wt/ft= 1.13 t= 0.25
E= 2800000 S, 0.66 0154
G= 425000 SF Flexure= 2.5
J= 0.84375 SF Shear= 3
C= 1.13 t,= 0.25 1.750 0.250
K,= 1 l= 0.56
R 0031
l= 0 MaxFlexStress= 30000 \
d= 1.75 MaxShearStress= 4500 N
b= 1.75 Kp= 0.013 h_ -
K,= 0.35
1750

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)
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ICOMPOSITE DESIGN GUIDE

E=3.0x 10°
Laterally Supported - Governed By
Stress Deflection (L/)

SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 875 587 304 203 169 127 84
4 656 330 133 89 74 55 37
5 525 211 69 46 39 29 19
6 438 147 41 27 23 17 11

7 375 108 26 17 14 11 7

8 328 83 17 12 10 7 5

9 292 65 12 8 7 5 3

10 263 53 9 6 5 4 2

The part weight has been deducted in the above table

7 Pt
wt/ft= 1.13 t= 0.25
E= 3000000 Sy 0.66 R0.154
G= 425000 SF Flexure= 2.5
)= 0.84375 SF Shear= 3
1.750 0.250
C= 1.13 tw= 0.25
Ky= 1 l= 0.56 R 0.031
v 0 MaxFlexStress= 30000 \
d= 1.75 MaxShearStress= 4500 L
be= 1.75 Ky= 0.013 N ]
K= 0.35 1750
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SQUARE TUBES

2 X2xh

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

F=2.8 x10°

Laterally Supported - Governed By
Stress Deflection (L/ )

SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 1,000 797 444 296 247 185 123
4 750 448 197 131 109 82 55
5 600 287 103 69 57 43 29
6 500 199 60 40 34 25 17
7 429 146 38 26 21 16 11

8 375 112 26 17 14 11 7

9 333 89 18 12 10 8 5

10 300 72 13 9 7 6 4

The part weight has been deducted in the above table

— 7000 ——————————=
wt/ft= 1.4 te= 0.25
E= 2800000 S, 0.90 s p; |
G= 425000 SF Flexure= 2.5 s A
J= 1.33984375 SF Shear= 3 R0.125
Ci= 1.13 ty= 0.25
Ky= 1 l= 0.90 2000 0.250 -
l,= 0 MaxFlexStress= 30000
d= 2 MaxShearStress= 4500 P O.156
b= 2 Ky= 0.013 .
Ky= 0.35 A ~
o
i
w
U]
g




SQUARE TUBES

2V x2Vix ki

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

E=3.0 x 10°
Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w W W W W W w
3 1,000 800 472 315 262 197 131
4 750 450 210 140 117 87 58
5 600 288 110 73 61 46 31
6 500 200 65 43 36 27 18
7 429 147 41 27 23 17 11
8 375 113 28 18 15 12 8
9 333 89 19 13 11 8 5
10 300 72 14 10 8 6 4
The part weight has been deducted in the above table
wt/ft= 1.4 t= 0.25 2000
E= 3000000 Sy 0.90 o /
G= 425000 SF Flexure= 2.5 _/\
)= 1.33984375 SF Shear= 3 RO125
Ci= 1.13 ty= 0.25
K,= 1 = 0.90 2000 0230
l,= 0 MaxFlexStress= 30000
d= 2 MaxShearStress= 4500 RO.156
b= 2 Ky= 0.013 \_
K= 0.35
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ICOMPOSITE DESIGN GUIDE

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)

F=2.8 x 10°

Laterally Supported - Governed By

Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 1,250 879 867 578 482 361 241
4 938 494 396 264 220 165 110
5 750 316 210 140 117 88 58
6 625 220 124 83 69 52 35
7 536 161 79 53 44 33 22
8 469 124 54 36 30 22 15
9 417 98 38 25 21 16 11
10 375 79 28 19 15 12 8
The part weight has been deducted in the above table
wt/ft= 1.56 t= 0.25 ©
E= 2800000 Sk 1.2
G= 425000 SF Flexure= 2.5 Ro1ee
J= 2.84765625 SF Shear= 3
Ci= 1.13 tw= 0.25 2.500 0250 —=
Ky= 1 ly= 1.89
ly= 0 MaxFlexStress= 30000
d= 2.5 MaxShearStress= 4500 k0.0
b= 2.5 Kp= 0.013 - "‘-“
Ky= 0.35 2 500
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SQUARE TUBES

2V x2Vix ki

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)

E=3.0 x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 1,250 942 918 612 510 383 255
4 938 530 421 281 234 175 117
5 750 339 224 150 125 93 62
6 625 235 133 89 74 55 37
7 536 173 85 57 47 35 24
8 469 132 57 38 32 24 16
9 417 105 41 27 23 17 11
10 375 85 30 20 16 12 8
The part weight has been deducted in the above table
wt/ft= 1.56 t= 0.25
E= 3000000 Sy 1.2 B 0.154
G= 425000 SF Flexure= 2.5
J= 2.84765625 SF Shear= 3
Cy= 1.13 ty= 025 30 0230 —=
Ky= 1 l= 1.89
l,= 0 MaxFlexStress= 30000 R 0.031
d= 2.5 MaxShearStress= 4500 .\__;
b= 2.5 Ky= 0.013
K= 0.35 2.500
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SQUARE TUBES

3x3 xMk

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

F=2.8 x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )

SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 1,500 1,462 1,454 969 808 606 404
4 1,125 822 685 457 381 285 190
5 900 526 371 247 206 155 103
6 750 365 221 148 123 92 62
7 643 268 142 95 79 59 40
8 563 206 97 64 54 40 27
9 500 162 68 46 38 28 19
10 450 132 50 33 28 21 14

The part weight has been deducted in the above table.

wt/ft= 2.07 t= 0.25 [ /
E= 2800000 S, 2.33 2 0156
G= 425000 SF Flexure= 2.5
J=  5.19921875 SF Shear= 3
Cy= 1.13 ty= 025 &% 0.250 =
Ky= 1 = 3.45
ly= 0 MaxFlexStress= 30000 R 0.031
d= 3 MaxShearStress= 4500
be= 3 Kp= 0.013 . N —
K,= 0.35 000 ::
o
g




SQUARE TUBES

3x3 xMk

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

E=3.0 x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )

SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 1,500 1,566 1,531 1,021 851 638 425
0 1,125 881 726 484 403 303 202
5 900 564 394 263 219 164 110
6 750 391 236 157 131 98 66
7 643 288 152 101 84 63 42
E 563 220 103 69 57 43 29
9 500 174 73 49 41 30 20
Y 450 141 54 36 30 22 15

The part weight has been deducted in the above table.

wt/ft= 2.07 t= 0.25 [ /
E= 3000000 Sy 2.33 R 0.156
G= 425000 SF Flexure= 25
J=  5.19921875 SF Shear= 3 . I
Ci= 1.13 tu= 0.25
K,= 1 = 3.45
l,= 0 MaxFlexStress= 30000 R 0031
d= 3 MaxShearStress= 4500
b= 3 Ky= 0.013 - ¥ N
K,= 0.35 3.000 :
g
o




SQUARE TUBES

3k x3Vxh

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

F=2.8 x 10°

Laterally Supported - Governed By
Stress Deflection (L/)

SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 1,750 1,810 2,189 1,460 1,216 912 608
4 1,313 1,018 1,068 712 593 445 297
5 1,050 652 590 393 328 246 164
6 875 453 356 237 198 148 99
7 750 333 230 154 128 96 64
8 656 255 157 105 87 66 44
9 583 201 112 75 62 47 31
10 525 163 82 55 46 34 23

The part weight has been deducted in the above table.

wt/ft= 2.54 t= 0.25 P
E= 2800000 S, 3.29 R0.125 —/
G= 425000 SF Flexure= 2.5
J=  8.58203125 SF Shear= 3
Cy= 1.13 ty= 0.25 e e
K,= 1 l= 5.72
l,= 0 MaxFlexStress= 30000 RO.156 \
d= 3.5 MaxShearStress= 4500 - N o
b= 3.5 Ky= 0.013 . " :Il
K= 0.35
w
Q
=




SQUARE TUBES

3k x3Vxh

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)

E=3.0x 10°
Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 1,750 1,940 2,295 1,530 1,275 956 638
4 1,313 1,091 1,128 752 627 470 313
5 1,050 698 625 417 347 261 174
6 875 485 379 253 211 158 105
7 750 356 246 164 136 102 68
8 656 273 168 112 93 70 47
9 583 216 119 80 66 50 33
10 525 175 88 59 49 37 24
The part weight has been deducted in the above table.
wt/ft= 2.54 t= 0.25 e
E= 3000000 Sk 3.29
G= 425000 SF Flexure= 2.5 RO1E _/
J= 8.58203125 SF Shear= 3
Ci= 1.13 ty= 0.25 3.500 0250 ——=
Ky= 1 l= 5.72
I= 0 MaxFlexStress= 30000 RO156
d= 35 MaxShearStress= 4500 _\\‘
bs 35 Ky= 0.013 250
K= 0.35
S
i
g
a




SQUARE TUBES

4x4xh

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

F=2.8 x 10°

Laterally Supported - Governed By
Stress Deflection (L/)
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 2,000 2,166 3,032 2,021 1,684 1,263 842
4 1,500 1,218 1,530 1,020 850 637 425
5 1,200 780 861 574 479 359 239
6 1,000 542 527 351 293 220 146
7 857 398 344 229 191 143 95
8 750 305 236 157 131 98 65
9 667 241 168 112 94 70 47
10 600 195 124 83 69 52 34
The part weight has been deducted in the above table.
wt/ft= 2.83 t= 0.25  room
E= 2800000 Sk 4.41
G= 425000 SF Flexure= 2.5
J= 13.1835938 SF Shear= 3
Cy= 1.13 t,= 0.25 “ o
Ky= 1 l= 8.75
l,= 0 MaxFlexStress= 30000
d= 4 MaxShearStress= 4500 T~—R0.156 ﬂ
b= 4 Kp= 0.013 4000 —
K= 0.35 w
2
a




ICOMPOSITE DESIGN GUIDE

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)

E=3.0 x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )

SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 2,000 2,321 3,164 2,109 1,758 1,318 879
4 1,500 1,306 1,610 1,073 894 671 447
5 1,200 836 911 608 506 380 253
6 1,000 580 559 373 311 233 155
7 857 426 366 244 203 152 102
8 750 326 251 167 140 105 70
9 667 258 180 120 100 75 50
10 600 209 133 88 74 55 37

The part weight has been deducted in the above table.

wt/ft= 2.83 t= 0.25
- _— R0.031
E= 2800000 Sk 4.41
G= 425000 SF Flexure= 2.5
J= 13.1835938 SF Shear= 3
C,= 113 t= 0.25 4000 7 020
- 1 l,= 8.75
Y X
I,= 0 MaxFlexStress= 30000
d= 4 MaxShearStress= 4500 — R0.156
by= 4 Ky= 0.013 o
K = 0.35 (o)
i
i
w
(G]
=




SQUARE TUBES

4x4x%

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

E=2.8x 10°
Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 3,000 4,174 4,294 2,862 2,385 1,789 1,193
4 2,250 2,348 2,143 1,429 1,190 893 595
5 1,800 1,503 1,199 799 666 499 333
6 1,500 1,043 730 487 406 304 203
7 1,286 767 475 317 264 198 132
8 1,125 587 325 217 181 136 90
9 1,000 464 232 155 129 97 64
10 900 376 171 114 95 71 47

The part weight has been deducted in the above table.

wt/ft= 4.24 t= 0.375 T ™

E= 2800000 S, 6.02 _/
R0.125

G= 425000 SF Flexure= 2.5

J= 17.86303711 SF Shear= 3

C= 1.13 ty= 0.375 4.000 0.375

K= 1 l= 11.99

l,= 0 MaxFlexStress= 30000
RO.154

d= 4 MaxShearStress= 4500 g \

b= 4 Ky= 0.013

f b’ b
K= 0.35 000
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SQUARE TUBES

4x4x%

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

E=3.0x 10°
Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 3,000 4,472 4,487 2,991 2,493 1,870 1,246
4 2,250 2,515 2,258 1,505 1,254 941 627
5 1,800 1,610 1,269 846 705 529 353
6 1,500 1,118 776 517 431 323 216
7 1,286 821 506 337 281 211 140
8 1,125 629 347 231 193 144 96
9 1,000 497 247 165 137 103 69
10 900 402 183 122 101 76 51

The part weight has been deducted in the above table.

wt/ft= 424 te= 0.375 r / A
E= 3000000 Sy 6.02 o0 105
G= 425000 SF Flexure= 2.5
)= 17.86303711 SF Shear= 3
Ci= 1.13 tw= 0.375 4.000 0.375
Ky= 1 l= 11.99
l,= 0 MaxFlexStress= 30000
RO.156
d= 4 MaxShearStress= 4500 \ \
b= 4 Ky= 0.013 b,
K= 0.35 4.000
0
—
—
w
Q
&




SQUARE TUBES

ALLOWABLE UNIFORM LOADS (Ibs. / ft.)

E=2.8 x 10°
Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) w w w w w w w
3 4,500 6,946 10,248 6,832 5,694 4,270 2,847
4 3,375 3,907 5,735 3,824 3,186 2,390 1,593
5 2,700 2,500 3,459 2,306 1,922 1,441 961
6 2,250 1,736 2,216 1,478 1,231 923 616
7 1,929 1,276 1,492 995 829 622 414
8 1,688 977 1,046 698 581 436 291
9 1,500 772 759 506 422 316 211
10 1,350 625 567 378 315 236 158

The part weight has been deducted in the above table.

wt/ft= 6.46 t= 0.375 /”
B
E= 2800000 Sy 14.14 f
R 0.250
G= 425000 SF Flexure= 2.5
J= 66.74194336 SF Shear= 3
Ci= 1.13 t,= 0.375 6,000 0.375 =
K= 1 l= 423
ly= 0 MaxFlexStress= 30000 RO.625
d= 6 MaxShearStress= 4500 \\ \<
b= 6 Ky= 0.013 4,000
K,= 0.35 (@)
i
i
w
Q
=




SQUARE TUBES

ALLOWABLE UNIFORM LOADS (lIbs. / ft.)

E=3.0 x 10°

Laterally Supported - Governed By
Stress Deflection (L/ )
SPAN Fv Fb 100 150 180 240 360
(FT) W W W W W W W
3 4,500 7,442 10,556 7,037 5,865 4,398 2,932
4 3,375 4,186 5,966 3,977 3,314 2,486 1,657
5 2,700 2,679 3,624 2,416 2,014 1,510 1,007
6 2,250 1,860 2,334 1,556 1,297 973 648
7 1,929 1,367 1,577 1,051 876 657 438
8 1,688 1,046 1,109 739 616 462 308
9 1,500 827 806 538 448 336 224
10 1,350 670 603 402 335 251 168

The part weight has been deducted in the above table.

wt/ft= 6.46 te= 0.375
e

E= 3000000 S, 14.14 f

G= 425000 SF Flexure= 25 RO250

= 66.74194336 SF Shear= 3

C= 1.13 ty= 0.375 o o0 0375 — = =

K,= 1 l= 423

l,= 0 MaxFlexStress= 30000 R 0.425

d= 6 MaxShearStress= 4500 ,\; \ O

be= 6 Ky= 0.013 o N

K,= 0.35 ' —

w
U]
=




LOAD / DEFLECTION TABLE

24 x1%

3

L= 0.4532 in* S.= 0525 in
A,= 466 in’ Wt= 4212 lbs/ft.
24" AU 0.0056 | 0.0144 | 0.0206 | 0.0305 | 0.0406 | 0.0498 | 0.0619 | 0.0888
AC 0.0045 | 0.0115 | 0.0165 | 0.0244 | 0.0325 | 0.0398 | 0.0495 | 0.0710
36" AU 0.0167 | 0.0420 | 0.0667 | 0.0923 | 0.1191 | 0.1464 | 0.1821 | 0.2454
AC 0.0089 | 0.0224 | 0.0355 | 0.0492 | 0.0635 | 0.0781 | 0.0971 | 0.1309
48" AU 0.0585 | 0.1205 | 0.1903 | 0.2563 | 0.3310 | 0.3958 | 0.5065 | 0.7088
AC 0.0234 | 0.0482 | 0.0761 | 0.1025 | 0.1324 | 0.1583 | 0.2026 | 0.2832
60" AU 0.1145 | 0.2461 | 0.3841 | 0.4975 | 0.6713 | 0.8247 | 1.0428 1.4128
AC 0.0367 | 0.0788 | 0.1230 | 0.1592 | 0.2148 | 0.2639 | 0.3337 | 0.4521
AU= Deflection for Uniform Load (in. = bold)
AC= Deflection for Contrentrated Load (in. = bold)
LOAD lbs/ ft*for Uniform load, or Ibs. across width of deck for Concentrated Load

24,000 i
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SECTION 10

Compression Members
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SYMBOLS FOR COMPRESSION MEMBERS (COLUMNS)
A Cross Sectional area (inz)

D  Outside diameter of round tube (in)

E Modulus of Elasticity (psi)

F. Allowable compressive stress in short column mode (psi)
F»  Allowable compressive stress in long column mode (psi)
F,  Ultimate compressive stress in short column mode (psi)
Fy  Ultimate compressive stress in long column mode (psi)

I Moment of inertia (in®)

K  Effective length factor for buckling

P  Axial load on column (lbs)

P, Allowable axial load on column (lbs)

b  Width of section (in)
Outside dimension of square tube (in)

b;  Width of flange (in)

f.  Axial stress from applied loads (psi)

| Length of column (center to center of supports) (in)
r Radius of gyration (in)

r,  Radius of gyration about Y-Y axis (in)

t Wall thickness of section (in)
Thickness of section (in)

PAGE 123
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COLUMN EQUATIONS FOR CONCENTRIC LOADS

STRESSES FROM APPLIED LOADS
Compressive stress:

P
fa=+
ULTIMATE COMPRESSIVE STRESSES
| Shapes — Short Column Mode:
_ o 5E
ENCITR
| Shapes — Long Column Mode:
= 4.9E
VDR
Equal Leg Angles — Short Column Mode:
fne E
4= 27 (/) 05
Equal Leg Angles — Long Column Mode:
fu’ £
U =—7"
56 (KI/r) >
Round Tubes — Short Column Mode:
fu = E
Y= 16 (/) 085
Round Tubes — Long Column Mode:
fu’ 1.3E
U = ————=
(KI/r) 133
Square Tubes — Short Column Mode: <
e O o
4= 16 (b/t) 085 —
w
Square Tubes — Long Column Mode: 2
a
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! 1.3E
u =
IO
ALLOWABLE COMPRESSIVE STRESSES AND LOADS
Short Column Mode:
_ Fu
fa=33
Long Column Mode:
L Fu' -
fa'=35 fa

ALLOWABLE LOADS:
Pa = Faor Fa'A

THEORETICAL EFFECTIVE LENGTH COEFFICIENTS

THEORICAL
END CONDITION K" VALUE MODE OF BUCKLING (DASHED)
| 6@ @

— B
 —
-—
J—

<3

0.65

( b ) Both ends fixed.

o ST

(d) One end fixed, one
end free 2.10

e ——————

- ——

—
—
S =
'
—

(f) One end pinned, 2.00

one end translated

PAGE 125



ICOMPOSITE DESIGN GUIDE

PAGE 126




ICOMPOSITE DESIGN GUIDE

ALLOWABLE CONCENTRIC AXIAL STRESSES AND LOADS

NOTATION

A area (in%)

b width of flange/ leg/ wall (in.)

t thickness of flange (in.)

r minimum radius gyration (in.)

I length (in.)

K effective column length factor

F. allowable column concentric axial stress (psi)

P, allowable column centric axial load (lbs.)

ANGLE I-Beam Square Tube (%" wall)

b/t= 6 6,000 psi. b/t <12 10,000 psi. b/t <12 10,000 psi.

b/t= 8 4,862 psi. b/t= 13.3 10,000 psi.
b/t= 10.7 3,502 psi. b/t= 16 7,318 psi.
b/t= 12 2,833 psi. b/t= 20 4,684 psi.
b/t= 16 1,833 psi. b/t= 21.3 4,117 psi.
b/t= 24 3,253 psi.
b/t= 26.7 2,635 psi.
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| BEAM 3% x 1% x 3/16

ALLOWABLE AXIAL STRESSES AND LOADS

b/t= 8.00 r,= 0.309277 in A= 115 in'

0.50 19 10,000 11,500 10,000 11,500 SHORT COLUMN
1.00 39 9,104 10,469 9,754 11,217 LONG COLUMN
1.50 58 4,569 5,255 4,896 5,630
2.00 78 2,802 3,222 3,002 3,452
2.50 97 1,917 2,205 2,054 2,363
3.00 116 1,406 1,617 1,507 1,733
3.50 136 1,082 1,245 1,159 1,333
4.00 155 862 992 924 1,063
4.50 175 706 812 756 870
5.00 194 590 679 632 727
5.50 213 502 577 538 618
6.00 233 433 498 464 533
6.50 252 378 434 405 466
7.00 272 333 383 357 410
7.50 291 296 341 317 365
8.00 310 265 305 284 327
8.50 330 239 275 257 295
9.00 349 217 250 233 268
9.50 369 198 228 212 244
10.00 388 182 209 195 224 00
N
i
g
o
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| BEAM 4 x2x%

ALLOWABLE AXIAL STRESSES AND LOADS

bi/t=  8.00 r,= 0.425265874 in A= 1.88 in’

0.50 14 10,000 18,800 10,000 18,800 SHORT COLUMN

1.00 28 10,000 18,800 10,000 18,800 LONG COLUMN

1.50 42 7,852 14,762 8,413 15,817

2.00 56 4,815 9,052 5,159 9,699

2.50 71 3,295 6,195 3,530 6,637

3.00 85 2,417 4,544 2,589 4,868

3.50 99 1,860 3,496 1,992 3,746

4.00 113 1,482 2,786 1,588 2,985

4.50 127 1,213 2,281 1,300 2,443

5.00 141 1,014 1,907 1,087 2,043

5.50 155 862 1,621 924 1,737

6.00 169 744 1,398 797 1,498

6.50 183 649 1,221 696 1,308

7.00 198 572 1,076 613 1,153

7.50 212 509 957 545 1,025

8.00 226 456 858 489 919

8.50 240 411 774 441 829

9.00 254 373 702 400 752 (@)

9.50 268 341 640 365 686 (_\"

10.00 282 312 587 334 629 .
2
o
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| BEAM 5% x 22 X Va

ALLOWABLE AXIAL STRESSES AND LOADS

be/t= 10 r,= 0.513809303 in A= 2.5 in

0.50 12 10,000 25,000 10,000 25,000 SHORT COLUMN

1.00 23 10,000 25,000 10,000 25,000

1.50 35 10,000 25,000 10,000 25,000 LONG COLUMN

2.00 47 6,641 16,603 7,115 17,789

2.50 58 4,545 11,361 4,869 12,173

3.00 70 3,333 8,333 3,571 8,929

3.50 82 2,565 6,412 2,748 6,870

4.00 93 2,044 5,110 2,190 5,475

4.50 105 1,673 4,183 1,793 4,482

5.00 117 1,399 3,497 1,499 3,747

5.50 128 1,190 2,974 1,274 3,186

6.00 140 1,026 2,565 1,099 2,748

6.50 152 895 2,239 959 2,398

7.00 163 789 1,974 846 2,115

7.50 175 702 1,755 752 1,881

8.00 187 629 1,573 674 1,685 =)
8.50 199 568 1,419 608 1,520 o
9.00 210 515 1,287 552 1,379 i
9.50 222 470 1,174 503 1,258 g
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10.00 234 431 1,076 ‘ 461 1,153

| BEAM 6 x3x%

ALLOWABLE AXIAL STRESSES AND LOADS

b/te= 12.00 ry= 0.62915287 in A= 2.88 in*

0.50 10 10,000 28,800 10,000 28,800 SHORT COLUMN

1.00 19 10,000 28,800 10,000 28,800

1.50 29 10,000 28,800 10,000 28,800

2.00 38 9,370 26,987 10,000 28,800 LONG COLUMN

2.50 48 6,412 18,467 6,870 19,786

3.00 57 4,703 13,546 5,039 14,513

3.50 67 3,619 10,423 3,878 11,167

4.00 76 2,884 8,306 3,090 8,899

4.50 86 2,361 6,799 2,529 7,285

5.00 95 1,974 5,684 2,115 6,090

5.50 105 1,678 4,834 1,798 5,179

6.00 114 1,448 4,169 1,551 4,467

6.50 124 1,263 3,639 1,354 3,899

7.00 134 1,114 3,208 1,193 3,437

7.50 143 991 2,853 1,061 3,057 A

8.00 153 888 2,557 951 2,739 m

8.50 162 801 2,306 858 2,471 "
=
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9.00 172 727 2,093 779 2,242
9.50 181 663 1,909 710 2,045
10.00 191 607 1,749 651 1,874

| BEAM 6 X3 x %

ALLOWABLE AXIAL STRESSES AND LOADS

b/t= 8 r= 0.6538 in A= 423 in®

0.50 9 10,000 42,300 10,000 42,300 SHORT COLUMN

1.00 19 10,000 42,300 10,000 42,300

150 28 10,000 42,300 10,000 42,300

2.00 38 9,540 40,353 10,000 42,300 LONG COLUMN

2.50 47 6,528 27,614 6,994 29,586

3.00 57 4,788 20,254 5,130 21,701

3.50 66 3,684 15,585 3,948 16,698

4.00 75 2,936 12,420 3,146 13,307

4.50 85 2,403 10,166 2,575 10,892

5.00 94 2,009 8,499 2,153 9,106 N
5.50 104 1,709 7,228 1,831 7,744 ‘L’
6.00 113 1,474 6,234 1,579 6,679

6.50 123 1,286 5,441 1,378 5,830 g
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7.00 132 1,134 4,797 1,215 5,139
7.50 142 1,009 4,266 1,081 4,571
8.00 151 904 3,823 968 4,096
8.50 160 815 3,448 873 3,695
9.00 170 740 3,129 793 3,353
9.50 179 675 2,854 723 3,058
10.00 189 618 2,616 663 2,803

| BEAM 8 x4 x %

ALLOWABLE AXIAL STRESSES AND LOADS

be/t= 10.667 r,= 0.83937 in A= 572 in'

0.50 7 10,000 57,200 10,000 57,200 SHORT COLUMN

1.00 14 10,000 57,200 10,000 57,200

1.50 21 10,000 57,200 10,000 57,200

2.00 29 10,000 57,200 10,000 57,200

2.50 36 10,000 57,200 10,000 57,200 LONG COLUMN

3.00 43 7,678 43,917 8,226 47,054

3.50 50 5,908 33,793 6,330 36,207

4.00 57 4,708 26,930 5,044 28,854

4.50 64 3,854 22,044 4,129 23,618

5.00 71 3,222 18,429 3,452 19,745

5.50 79 2,740 15,672 2,936 16,792 o
6.00 86 2,363 13,517 2,532 14,483 (:I)
6.50 93 2,063 11,798 2,210 12,640

7.00 100 1,818 10,401 1,948 11,144 g
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7.50 107 1,617 9,250 1,733 9,911
8.00 114 1,449 8,289 1,553 8,881
8.50 122 1,307 7,477 1,401 8,011
9.00 129 1,186 6,785 1,271 7,269
9.50 136 1,082 6,189 1,159 6,631
10.00 143 992 5,672 1,062 6,077

| BEAM 8 x4 x%

ALLOWABLE AXIAL STRESSES AND LOADS

be/t= 8 r= 0.84796 in A= 7.51 in

0.50 7 10,000 75,100 10,000 75,100 SHORT COLUMN

1.00 14 10,000 75,100 10,000 75,100

1.50 21 10,000 75,100 10,000 75,100

2.00 28 10,000 75,100 10,000 75,100 LONG COLUMN

2.50 35 10,000 75,100 10,000 75,100

3.00 42 7,812 58,668 8,370 62,858

3.50 50 6,011 45,143 6,440 48,367

4.00 57 4,790 35,975 5,132 38,545

4.50 64 3,921 29,447 4,201 31,551

5.00 71 3,278 24,618 3,512 26,377

5.50 78 2,788 20,936 2,987 22,431

6.00 85 2,404 18,057 2,576 19,347 <
6.50 92 2,099 15,760 2,248 16,886 (:I)
7.00 99 1,850 13,894 1,982 14,887 "
7.50 106 1,645 12,357 1,763 13,239 %




ICOMPOSITE DESIGN GUIDE

8.00 113 1,474 11,073 1,580 11,864
8.50 120 1,330 9,988 1,425 10,702
9.00 127 1,207 9,063 1,293 9,711
9.50 134 1,101 8,268 1,180 8,858
10.00 142 1,009 7,577 1,081 8,118

| BEAM 10 x5 x %

ALLOWABLE AXIAL STRESSES AND LOADS

be/t= 13.333 =  1.0427 in A= 722 in

0.50 6 9,585 69,205 10,000 72,200 SHORT COLUMN

1.00 12 9,585 69,205 10,000 72,200

1.50 17 9,585 69,205 10,000 72,200

2.00 23 9,585 69,205 10,000 72,200

2.50 29 9,585 69,205 10,000 72,200

3.00 35 9,585 69,205 10,000 72,200

3.50 40 8,543 61,678 9,153 66,083 LONG COLUMN

4.00 46 6,808 49,152 7,294 52,663

4.50 52 5,572 40,233 5,970 43,107 LN
5.00 58 4,659 33,635 4,991 36,038 o
5.50 63 3,962 28,604 4,245 30,647 H
6.00 69 3,417 24,671 3,661 26,433 g
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6.50 75 2,982 21,532 3,195 23,070
7.00 81 2,629 18,984 2,817 20,340
7.50 86 2,338 16,883 2,505 18,089
8.00 92 2,095 15,128 2,245 16,209
8.50 98 1,890 13,647 2,025 14,622
9.00 104 1,715 12,383 1,838 13,268
9.50 109 1,565 11,296 1,676 12,103
10.00 115 1,434 10,352 1,536 11,092

| BEAM 12 x 6 x %

ALLOWABLE AXIAL STRESSES AND LOADS

be/t= 13.333 =  1.0427 in A= 722 in

0.50 5 10,000 115,100 10,000 115,100  SHORT COLUMN

1.00 10 10,000 115,100 10,000 115,100

1.50 15 10,000 115,100 10,000 115,100

2.00 19 10,000 115,100 10,000 115,100

2.50 24 10,000 115,100 10,000 115,100

3.00 29 10,000 115,100 10,000 115,100

3.50 34 10,000 115,100 10,000 115,100

4.00 39 9,154 105,363 9,808 112,888  LONG COLUMN

4.50 a4 7,493 86,244 8,028 92,404

5.00 48 6,264 72,101 6,712 77,251 O
5.50 53 5,327 61,316 5,708 65,695 m
6.00 58 4,595 52,885 4,923 56,662 .
6.50 63 4,010 46,157 4,297 49,454 <
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7.00 68 3,535 40,693 3,788 43,600
7.50 73 3,144 36,190 3,369 38,775
8.00 77 2,817 32,429 3,019 34,746
8.50 82 2,542 29,253 2,723 31,343
9.00 87 2,306 26,545 2,471 28,441
9.50 92 2,104 24,214 2,254 25,943
10.00 97 1,928 22,192 2,066 23,777

SQUARETUBE 1x1x 7%

ALLOWABLE AXIAL STRESSES AND LOADS

be/t= 8 r= 0.377964 in A= 042 in*

0.50 16 9,961 4,183 10,000 4200  SHORT COLUMN

1.00 32 9,961 4,183 10,000 4,200

1.50 48 7,995 3,358 8,566 3,598 LONG COLUMN

2.00 63 5,500 2,310 5,893 2,475

2.50 79 4,115 1,728 4,409 1,852

3.00 95 3,247 1,364 3,479 1,461 ™~
3.50 111 2,657 1,116 2,847 1,196 m
4.00 127 2,234 938 2,393 1,005 "
4.50 143 1,917 805 2,054 863 <
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5.00 159 1,671 702 1,791 752
5.50 175 1,477 620 1,582 664
6.00 190 1,319 554 1,413 593
6.50 206 1,188 499 1,273 535
7.00 222 1,079 453 1,156 486
7.50 238 987 414 1,057 444
8.00 254 907 381 972 408
8.50 270 838 352 898 377
9.00 286 778 327 834 350
9.50 302 726 305 777 327
10.00 317 679 285 727 305

SQUARE TUBE 1% x 1% x 7

ALLOWABLE AXIAL STRESSES AND LOADS

be/t= 10 r= 0.45133 in A= 0.54 in

0.50 13 8,240 4,449 8,828 4,767  SHORT COLUMN

1.00 27 8,240 4,449 8,828 4,767

1.50 40 8,240 4,449 8,828 4,767

2.00 53 6,927 3,741 7,422 4,008 LONG COLUMN o0
2.50 66 5,183 2,799 5,553 2,999 ‘L’
3.00 80 4,089 2,208 4,381 2,366

3.50 93 3,347 1,807 3,586 1,936 g
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4.00 106 2,813 1,519 3,014 1,628
4.50 120 2,414 1,304 2,586 1,397
5.00 133 2,105 1,137 2,255 1,218
5.50 146 1,860 1,004 1,992 1,076
6.00 160 1,661 897 1,779 961
6.50 173 1,497 808 1,604 866
7.00 186 1,359 734 1,456 786
7.50 199 1,243 671 1,331 719
8.00 213 1,143 617 1,224 661
8.50 226 1,056 570 1,131 611
9.00 239 980 529 1,050 567
9.50 253 914 493 979 529
10.00 266 855 462 916 495

SQUARE TUBE 1%2x 1% x 7s

ALLOWABLE AXIAL STRESSES AND LOADS

bi/t= 12 r= 0.559850 in A= 067 in®

0.50 11 7,057 4,728 7,561 5,066 SHORT COLUMN on
1.00 21 7,057 4,728 7,561 5,066 ™
1.50 32 7,057 4,728 7,561 5,066 i
2.00 43 7,057 4,728 7,561 5,066 §

o
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2.50 54 6,858 4,595 7,348 4,923 LONG COLUMN
3.00 64 5,411 3,625 5,798 3,884
3.50 75 4,428 2,967 4,745 3,179
4.00 86 3,723 2,494 3,989 2,672
4.50 96 3,194 2,140 3,422 2,293
5.00 107 2,785 1,866 2,984 1,999
5.50 118 2,461 1,649 2,637 1,766
6.00 129 2,198 1,472 2,355 1,578
6.50 139 1,980 1,327 2,122 1,422
7.00 150 1,799 1,205 1,927 1,291
7.50 161 1,644 1,102 1,762 1,180
8.00 171 1,512 1,013 1,620 1,085
8.50 182 1,397 936 1,497 1,003
9.00 193 1,297 869 1,390 931
9.50 204 1,209 810 1,296 868
10.00 214 1,131 758 1,212 812

SQUARE TUBE 1%2x 1% x 7

ALLOWABLE AXIAL STRESSES AND LOADS

b/t ¢ r= 0517969 in A= 123 in®
CODE 50 / 52 CODE 62
Length (ft) KTI E = 2.8 x 106 psi E =3.0 x 106 psi Failure Mode
Fa (psi) Pa (Ibs) Fa (psi) Pa (Ibs) @)
0.50 12 10,000 12,300 10,000 12,300  SHORT COLUMN 3
1.00 23 10,000 12,300 10,000 12,300
35 10,000 12,300 10,000 12,300 g
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1.50 LONG COLUMN
2.00 46 8,285 10,191 8,877 10,919
2.50 58 6,199 7,625 6,642 8,169
3.00 70 4,891 6,016 5,240 6,445
3.50 81 4,003 4,923 4,289 5,275
4.00 93 3,365 4,139 3,605 4,434
4.50 104 2,887 3,551 3,093 3,805
5.00 116 2,518 3,097 2,697 3,318
5.50 127 2,224 2,736 2,383 2,931
6.00 139 1,986 2,443 2,128 2,618
6.50 151 1,790 2,202 1,918 2,359
7.00 162 1,626 1,999 1,742 2,142
7.50 174 1,486 1,828 1,592 1,959
8.00 185 1,367 1,681 1,464 1,801
8.50 197 1,263 1,553 1,353 1,664
9.00 209 1,173 1,442 1,256 1,545
9.50 220 1,093 1,344 1,171 1,440
10.00 232 1,022 1,258 1,095 1,347

SQUARE TUBE 1% x 1% x 7

ALLOWABLE AXIAL STRESSES AND LOADS

be/t= 7 r= 0.615124 in A= 148 in®

0.50 10 10,000 14,800 10,000 14,800  SHORT COLUMN
1.00 20 10,000 14,800 10,000 14,800
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1.50 29 10,000 14,800 10,000 14,800
2.00 39 10,000 14,800 10,000 14,800  LONG COLUMN
2.50 49 7,751 11,472 8,305 12,291
3.00 59 6,116 9,051 6,552 9,698
3.50 68 5,005 7,407 5,363 7,937
4.00 78 4,207 6,227 4,508 6,672
4.50 88 3,610 5,343 3,868 5,725
5.00 98 3,148 4,659 3,373 4,992
5.50 107 2,781 4,116 2,980 4,410
6.00 117 2,484 3,676 2,661 3,938
6.50 127 2,238 3,313 2,398 3,549
7.00 137 2,033 3,008 2,178 3,223
7.50 146 1,858 2,750 1,991 2,947
8.00 156 1,709 2,529 1,831 2,710
8.50 166 1,579 2,337 1,692 2,504
9.00 176 1,466 2,170 1,571 2,325
9.50 185 1,367 2,023 1,464 2,167
10.00 195 1,278 1,892 1,370 2,027

SQUARE TUBE 2 x 2 x 7

ALLOWABLE AXIAL STRESSES AND LOADS

be/t= 8 r= 0.7191949 in A= 174 in’

0.50 8 9,961 17,332 10,000 17,400 SHORT COLUMN
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1.50 25 9,961 17,332 10,000 17,400
2.00 33 9,961 17,332 10,000 17,400
2.50 42 9,498 16,526 10,000 17,400  LONG COLUMN
3.00 50 7,494 13,039 8,029 13,970
3.50 58 6,133 10,671 6,571 11,433
4.00 67 5,155 8,970 5,524 9,611
4.50 75 4,424 7,697 4,739 8,247
5.00 83 3,857 6,712 4,133 7,191
5.50 92 3,408 5,930 3,651 6,353
6.00 100 3,043 5,295 3,261 5,674
6.50 108 2,743 4,772 2,938 5,113
7.00 117 2,491 4,334 2,669 4,643
7.50 125 2,277 3,962 2,440 4,245
8.00 133 2,094 3,643 2,243 3,903
8.50 142 1,935 3,367 2,073 3,608
9.00 150 1,797 3,126 1,925 3,349
9.50 159 1,675 2,914 1,794 3,122
10.00 167 1,567 2,726 1,678 2,921

SQUARE TUBE 22 x2%2 X 74

ALLOWABLE AXIAL STRESSES AND LOADS

b/t= 10 r= 0.9206158 in A= 223 in’
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SQUARE TUBE 3 x 3 x 7

ALLOWABLE AXIAL STRESSES AND LOADS

0.50 7 8,240 18,375 8,828 19,687 SHORT COLUMN
1.00 13 8,240 18,375 8,828 19,687
1.50 20 8,240 18,375 8,828 19,687
2.00 26 8,240 18,375 8,828 19,687
2.50 33 8,240 18,375 8,828 19,687
3.00 39 8,240 18,375 8,828 19,687
3.50 46 8,240 18,375 8,828 19,687
4.00 52 7,107 15,848 7,614 16,980 LONG COLUMN
4.50 59 6,098 13,598 6,533 14,569
5.00 65 5,317 11,857 5,697 12,704
5.50 72 4,698 10,476 5,033 11,224
6.00 78 4,195 9,355 4,495 10,023
6.50 85 3,781 8,431 4,051 9,033
7.00 91 3,433 7,656 3,679 8,203
7.50 98 3,139 7,000 3,363 7,500
8.00 104 2,886 6,436 3,092 6,896
8.50 111 2,667 5,948 2,858 6,373
9.00 117 2,476 5,523 2,653 5,917
9.50 124 2,308 5,148 2,473 5,515
10.00 130 2,159 4,816 2,314 5,160
b/t= 12 r= 1.124160 in A= 273 in’
CODE 50 / 52 CODE 62
Length (ft) K Failure Mode
E=2.8 x 106 psi E=3.0x 106 psi
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0.50 5 7,057 19,265 7,561 20,641  SHORT COLUMN
1.00 11 7,057 19,265 7,561 20,641
1.50 16 7,057 19,265 7,561 20,641
2.00 21 7,057 19,265 7,561 20,641
2.50 27 7,057 19,265 7,561 20,641
3.00 32 7,057 19,265 7,561 20,641
3.50 37 7,057 19,265 7,561 20,641
4.00 43 7,057 19,265 7,561 20,641
4.50 48 7,057 19,265 7,561 20,641
5.00 53 6,894 18,820 7,386 20,164  LONG COLUMN
5.50 59 6,090 16,627 6,525 17,815
6.00 64 5,439 14,849 5,828 15,909
6.50 69 4,902 13,381 5,252 14,337
7.00 75 4,451 12,152 4,769 13,020
7.50 80 4,070 11,110 4,360 11,903
8.00 85 3,742 10,216 4,009 10,945
8.50 91 3,458 9,441 3,705 10,116
9.00 96 3,211 8,765 3,440 9,391
9.50 101 2,993 8,170 3,207 8,754
10.00 107 2,800 7,643 3,000 8,189

SQUARE TUBE 3%2x 3% x 74

ALLOWABLE AXIAL STRESSES AND LOADS

b/t= 14 r= 1.328695 in A= 324  in’
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0.50 5 6,190 20,056 6,632 21,489  SHORT COLUMN
1.00 9 6,190 20,056 6,632 21,489
1.50 14 6,190 20,056 6,632 21,489
2.00 18 6,190 20,056 6,632 21,489
2.50 23 6,190 20,056 6,632 21,489
3.00 27 6,190 20,056 6,632 21,489
3.50 32 6,190 20,056 6,632 21,489
4.00 36 6,190 20,056 6,632 21,489
4.50 41 6,190 20,056 6,632 21,489
5.00 45 6,190 20,056 6,632 21,489
5.50 50 6,190 20,056 6,632 21,489
6.00 54 6,190 20,056 6,632 21,489
6.50 59 6,091 19,736 6,526 21,146  LONG COLUMN
7.00 63 5,532 17,923 5,927 19,203
7.50 68 5,057 16,386 5,419 17,556
8.00 72 4,650 15,067 4,982 16,143
8.50 77 4,298 13,925 4,605 14,920
9.00 81 3,990 12,928 4,275 13,851
9.50 86 3,719 12,050 3,985 12,911
10.00 90 3,479 11,273 3,728 12,078
SQUARE TUBE 4 x4 x 7

ALLOWABLE AXIAL STRESSES AND LOADS

b/t= 16 r= 1.529566 in A= 3.74  in’
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0.50 4 5,526 20,667 5,921 22,144  SHORT COLUMN
1.00 8 5,526 20,667 5,921 22,144
1.50 12 5,526 20,667 5,921 22,144
2.00 16 5,526 20,667 5,921 22,144
2.50 20 5,526 20,667 5,921 22,144
3.00 24 5,526 20,667 5,921 22,144
3.50 27 5,526 20,667 5,921 22,144
4.00 31 5,526 20,667 5,921 22,144
4.50 35 5,526 20,667 5,921 22,144
5.00 39 5,526 20,667 5,921 22,144
5.50 43 5,526 20,667 5,921 22,144
6.00 47 5,526 20,667 5,921 22,144
6.50 51 5,526 20,667 5,921 22,144
7.00 55 5,526 20,667 5,921 22,144
7.50 59 5,526 20,667 5,921 22,144
8.00 63 5,526 20,667 5,921 22,144
8.50 67 5,161 19,302 5,530 20,681  LONG COLUMN
9.00 71 4,791 17,920 5,134 19,200
9.50 75 4,466 16,704 4,785 17,897
10.00 78 4,178 15,626 4,477 16,742
SQUARE TUBE 4 x 4 X %

ALLOWABLE AXIAL STRESSES AND LOADS

b/t=  10.7 r= 1.48596 in A= 543  in’
N~
<
Kl CODE 50/ 52 CODE 62 —i

Length (ft) — . .

r E=2.8 x 106 psi E=3.0x 106 psi 5]
<
o




ICOMPOSITE DESIGN GUIDE

Fa (psi) Pa (kips) Fa (psi) Pa (kips)
0.50 4 7,800 42,354 8,357 45,379 SHORT COLUMN
1.00 8 7,800 42,354 8,357 45,379
1.50 12 7,800 42,354 8,357 45,379
2.00 16 7,800 42,354 8,357 45,379
2.50 20 7,800 42,354 8,357 45,379
3.00 24 7,800 42,354 8,357 45,379
3.50 28 7,800 42,354 8,357 45,379
4.00 32 7,800 42,354 8,357 45,379
4.50 36 7,800 42,354 8,357 45,379
5.00 40 7,800 42,354 8,357 45,379
5.50 44 7,800 42,354 8,357 45,379
6.00 48 7,800 42,354 8,357 45,379
6.50 52 7,045 38,253 7,548 40,986 LONG COLUMN
7.00 57 6,398 34,740 6,855 37,221
7.50 61 5,849 31,760 6,267 34,028
8.00 65 5,378 29,204 5,762 31,290
8.50 69 4,971 26,991 5,326 28,918
9.00 73 4,615 25,058 4,944 26,848
9.50 77 4,301 23,357 4,609 25,025
10.00 81 4,024 21,850 4,311 23,411

SQUARE TUBE 6 x 6 X %z

ALLOWABLE AXIAL STRESSES AND LOADS

bi/t= 16 r=  2.2768 in A= 8.16 in’ 00

<

—i

Length (ft) L CODE 50 / 52 CODE 62 @
<

a
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0.50 3 5,526 45,093 5,921 48,313 SHORT COLUMN
1.00 5 5,526 45,093 5,921 48,313
1.50 8 5,526 45,093 5,921 48,313
2.00 11 5,526 45,093 5,921 48,313
2.50 13 5,526 45,093 5,921 48,313
3.00 16 5,526 45,093 5,921 48,313
3.50 18 5,526 45,093 5,921 48,313
4.00 21 5,526 45,093 5,921 48,313
4.50 24 5,526 45,093 5,921 48,313
5.00 26 5,526 45,093 5,921 48,313
5.50 29 5,526 45,093 5,921 48,313
6.00 32 5,526 45,093 5,921 48,313
6.50 34 5,526 45,093 5,921 48,313
7.00 37 5,526 45,093 5,921 48,313
7.50 40 5,526 45,093 5,921 48,313
8.00 42 5,526 45,093 5,921 48,313
8.50 45 5,526 45,093 5,921 48,313
9.00 47 5,526 45,093 5,921 48,313
9.50 50 5,526 45,093 5,921 48,313
10.00 53 5,526 45,093 5,921 48,313
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SECTION 11

Fabrication

GENERAL FABRICATION CONSIDERATION

INTRODUCTION

Connections of ICOMPOSITE STRUCTURALS SHAPES plates and shapes may be structural or non-structural.
Structural joints —beams to beams, beams to columns, columns to floor, plate on grating (for composite action),
etc. — must transmit design loads. Examples of non-structural joints might be cover plates of a foam cored
insulating panel or a cover plate epoxied to fiberglass grating (for a walking surface).

PAGE 150



ICOMPOSITE DESIGN GUIDE

Structural connections usually employ mechanical fasteners, adhesive bonding or a combination connection
utilizing both. The strongest joint between pieces of ICOMPOSITE STRUCTURALS SHAPES is obtained by using a
combination of mechanical fasteners with adhesive applied to the mating surface.

Selection of the connection method is usually determined by:

e The required capacity of the joint.

e Joint reliability.

e The available space for the joint.

e The types of members to be joined.

e Suitability of joint for fabrication, especially high volume production work.
e Service environment.

e Need for disassembly.

e Aesthetics desired.

COMBINATION MECHANICAL AND ADHESIVE JOINTS.

As was stated earlier, the best joints for most structural applications are combination joints. These joints offer the
advantages of both types of connections. Adhesive bonding affords the joint good distribution of stresses,
reduced effects of stress concentrations (at the holes) and increased joint stiffness while the mechanical
fastening provides reliability, reduces the effect of peel and tension in eccentric joints and also provides the
necessary clamping force to allow the curing of the epoxy. The table of allowable loads for clip angle at beam
ends was developed using combination joints.

MECHANICAL CONNECTIONS

Mechanical connections utilize some type of mechanical fastener to join parts of fiberglass assemblies. Some of
the more common types of mechanical fasteners are:

e  Bolts with washer and nut (steel, stainless, monel, etc.)
e Threaded rod and nuts (steel and fiberglass)
e Screws (self-tapping, and thread cutting)

e Rivets (blind rivets, drive rivets, solid rivets — available in many materials including steel, stainless,
aluminum, nylon, etc.).

e  Spring Clips.
e Nails.
e Staples.

e Threaded inserts with bolts.
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e Threaded holes with bolts.

Although mechanical joints provide many advantages (such as conventional fabrication and assembly methods,
ease of inspection, option of disassembly, etc.) the designer should be cautioned that improper spacing and edge
distances of the bolts could cause a catastrophic failure by tear-out or shear-through.

The American Society of Civil Engineers Structural Plastics Design Manual — References 2 recommends the edge
distances (centerline of fastener to edge of material) and minimum pitch dimensions (center to center of
fasteners in a line) —see table “Recommended Minimum Fastener Edge Distances And Pitch Ratio Of Distance To
Fastener Diameter” show in this section.

ADHESIVE BONDED CONNECTIONS

A structural adhesive holds fiberglass parts together by surface attachment and can sustain a continuously
applied load without excessive deformations or failure. In addition to sealing joints and surfaces, adhesives
distribute the joint stresses more evenly.

Adhesive bonded joints work best when the adhesive layer is primarily stressed in shear or compression. Direct
tensile or peel forces on adhesive joints should be avoided or evaluated with great care.

Successfully bonded joints of ICOMPOSITE STRUCTURALS SHAPES materials require careful fabrication
procedures including:

1) Proper selection of the adhesive.
The two types of adhesives recommended for use with ICOMPOSITE STRUCTURALS SHAPES fiberglass
reinforced materials are polyester and epoxies. Either adhesive will produce a satisfactory joint.
However, polyester adhesives are somewhat less convenient to use because of the difficult of measuring
the small amount of catalyst required.

2) Proper preparation of the surface to be joined.
The polyester surfacing veil must be removed to allow bonding of substrates.
Contaminated surfaces must be thoroughly cleansed by wiping wit a clean rag dampened with a solvent
such as acetone, toluol or methyl alcohol. Wipe dry with a clean cloth. Do not immerse or soak
ICOMPOSITE STRUCTURALS SHAPES in these solvents.

3) Properly cure the adhesive joint.

Freshly bonded joints should be held in position with clamps or weights until the adhesive cures. Joints
bonded with epoxy adhesives generally can be handled with reasonable care after 8 hours of curing. It is
desirable to leave the clamps or bonding pressure on the joints overnight for a total of 20 to 24 hours. If
an oven is available, the curing time can be lessened considerably by heating moderately. The joint
should not be expected to carry its design load until the adhesive joints have cured a minimum of 48
hours at 70°F.

Lower temperatures require longer cure timer.
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SECTION 12

Corrosion Resistance Guide
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The data in this corrosion guide is based on field service performance, laboratory testing and extrapolated values
from our resin manufacturers’ recommendations. Data shown is intended as a guide only. It is recommended that
for a specific application, testing be done in the actual chemical environment.
The following conditions will effect the suitability of a specific resin laminate:

* Periodic changes in temperatures * Exposures to frequent splashes and spills.

* Temperature spikes * Exposures to intermittent splashes and spills

* Changes in chemical concentrations * Frequency of maintenance wash down

* Combinations of chemicals * Load bearing or non-load bearing requirements.

* Exposure to vapors only

MAXIMUM MAXIMUM
RECOMMENDED RECOMMENDED
CHEMICAL ENVIRONMENT SERVICE CHEMICAL ENVIRONMENT SERVICE
TEMPERATURES, °F TEMPERATURES, °F
Vinylester  Polyester Vinylester  Polyester
Acetic Acid, to 10% 170 80 Butyl Acetate NR NR
Acetic Acid, to 50% 180 NR Butyl Alcohol 80 NR
Acetic Acid, Glacial NR NR Calcium Carbonate 170 120
Acetone NR NR Calcium Hydroxide 140 120
Aluminum Chloride 170 120 Calcium Hypochlorite 120 NR
Aluminum Hydroxide 140 120 Calcium Nitrate 170 120
Aluminum Nitrate 140 120 Calcium Sulfate 170 120
Aluminum Sulfate 170 120 Carbon Disulfide NR NR
Ammonium Chloride 170 120 Carbon Monoxide Gas 170 160
Ammonium Hydroxide, 5 % 140 NR Carbon Dioxide Gas 170 160
Ammonium Nitrate, to 50% 170 120 Carbon Tetrachloride 70 NR
Ammonium Nitrate, Saturated 170 NR Liquid or Vapor 110 NR
Ammonium Persulfate, to 25% 140 90 Chlorine, Dry Gas 170 NR
Ammonium Phosphate 170 120 Chlorine, Wet Gas 170 NR
Ammonium Sulfate 170 120 Chlorine Water 140 NR
Amyl Alcohol 80 NR Chloroform 140 NR
Barium Carbonate 170 120 Chromic Acid, to 5% 110 NR
Barium Chloride 170 120 Chromous Sulfate 140 120
Barium Sulfate 170 120 Citric Acid 170 120
Benzene NR NR Cooper Chloride 170 170
Benzene Sulfonic Acid 50% 110 NR Cooper Cyanide 170 170
Benzonic Acid 170 120 Cooper Nitrate 170 170
Benzyl Alcohol NR NR Crude Oil, Sour 170 170
Borax 170 120 Cyclohexane, Liquid and Vapor 170 NR
Brine (Sodium Chloride Sol.) 170 120 Diesel Fuel 140 90
Bromine, Liquid or Vapor NR NR Ethyl Acetate NR NR
Ethyl Alcohol NR NR Phosphoric Acid, Vapor 170 120 <
Ethylene Glycol 170 120 Potassium Aluminum Sulfate 170 120 LN
—
- N wvmaxvvuv O A | MAXIMUM G
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SERVICE SERVICE
TEMPERATURES, °F TEMPERATURES, °F

Vinylester  Polyester Vinylester  Polyester
Fatty Acids 170 80 Potassium Bicarbonate 110 100
Ferric Chloride 170 110 Potassium Carbonate, to 10% 110 NR
Ferric Sulfate 170 110 Potassium Cholride 170 120
Formaldehyde 110 NR Potassium Hidroxide 140 NR
Fuel Oil 140 80 Potassium Nitrate 170 120
Gasoline, Aviation and Ethyl 140 80 Potassium Sulfate 170 120
Glucose 170 100 Propylene Glycol 170 120
Glycerine 170 100 Sodium Acetate 170 120
Hexane 120 90 Sodium Benzoate 140 120
Hydraulic Fluid (Glycol Based) 140 NR Sodium Bicarbonate 140 120
Hydraulic Fluid Skydraul 140 NR Sodium Bisulfate 170 120
Hydrobromic Acid 110 NR Sodium Bisulfite 170 120
Hydrobromic Acid, up to 15% 140 80 Sodium Borate 170 120
Hydrochloric Acid, Concentrated 110 NR Sodium Bromide 170 120
Hydrogen Bromide, Dry Gas 140 80 Sodium Carbonate, to 10% 140 70
Hydrogen Bromide, Wet Gas 140 NR Sodium Chloride 170 120
Hydrogen Chloride, Dry Gas 170 80 Sodium Cyanide 170 120
Hydrogen Chloride, Wet Gas 170 80 Sodium Dichromate 170 120
Hydrogen Fluoride, Sol or Vapor NR NR Sodium Di-Phosphate 170 120
Hydrogen Peroxide, to 10% 110 NR Sodium Hidroxide, 10% 140 NR
Hydrogen Sulfide, Dry Gas 140 80 Sodium Hypoclorite, to 5 1/4% 110 70
Hydrogen Sulfide, Wet Gas 140 80 Sodium Monophosphate 170 120
Isopropyl Alcohol 80 NR Sodium Nitrate 170 120
P-4 140 80 Sodium Nitrite 170 120
Kerosene 140 110 Sodium Sulfate 170 120
Lactic Acid 170 120 Sodium Tetraborate 140 120
Lead Acetate 170 120 Sodium Thiosulfate 140 120
Linseed Oil 170 100 Soy Oil 170 100
Litium Chloride 170 120 Stearic Acid 170 120
Magnesium Carbonate 170 120 Styrene NR NR
Magnesium Chloride 170 120 Sulfamic Acid 170 120
Magnesium Hydroxide 170 100 Sulfated Detergents NR 120
Magnesium Nitrate 170 120 Sulfite Liquor 160 100
Magnesium Sulfate 170 120 Sulfur Dioxide, gas-dry 170 120
Mercuric Chloride 170 120 Sulfur Dioxide, gas-wet 170 70
Mercury Metal 170 120 Sulfur Trioxide, gas-wet or dry 170 NR
Methyl Ethyl Ketone NR NR Sulfuric Acid, to 25% 170 80
Mineral Oil 170 120 Tartaric Acid 170 120
Monochlorobenzene NR NR Tetrachloroenthylene NR NR
Naphtha 140 120 Toluene NR NR
Nickel Chloride 170 120 Trichloroethylene vapor NR NR
Nitric Acid, to 5% 110 100 Trisodium Phosphate 170 NR

CHEMICAL ENVIRONMENT

MAXIMUM
RECOMMENDED

CHEMICAL ENVIRONMENT

MAXIMUM
RECOMMENDED
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SERVICE SERVICE
TEMPER RES, °F TEMPERATURES, °F

Vinylester  Polyester Vinylester  Polyester

Nitric Acid, Concentrated NR NR Urea, 35% 110 NR
Nitric Acid, Vapor 140 100 Vinegar 170 150
Oleic Acid 170 120 Water, Distilled 180 150
Oxalic Acid 170 120 Water, tap 180 120
Paper Mill Liquor 100 100 Zinc, Choride 170 120
Phenol Solution or Vapor NR NR Zinc Nitrate 170 120
Phosporic Acid 170 100 Zinc Sulfate 170 120
Phosporic Acid, Salts thereof 170 120
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SECTION 13

ICOMPOSITE Specification
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GENERAL

e  Materials used in the manufacture of the FRP products shall be raw materials in conformance with the
specification and certified as meeting the manufacturer’s approved list of raw materials.

e All raw materials shall be as specified by the contract.

e The visual quality of the pultruded shapes shall conform to ASTM D4385.

e With the exception of molded gratings and treads, all FRP products noted in 1.02 shall be manufactured
using a pultruded process utilizing (select polyester or vinyl ester) resin with flame retardant and
ultraviolet (UV) inhibitor additives. A synthetic surface veil fabric shall encase the glass reinforcement.
FRP shapes shall achieve a flame spread rating of 25 or less in accordance with ASTM test method E-84,
the flammability characteristics of UL 94 VO and the self-extinguishing requirements of ASTM D635.
(Polyester resin is available without flame retardant and UV inhibitor additives.)

e If required, after fabrication, all cut ends, holes and abrasions of FRP shapes shall be sealed with a
compatible resin coating.

e  FRP products exposed to weather shall contain an ultraviolet inhibitor. Should additional ultraviolet
protection be required, a one mil minimum UV coating can be applied.

e All exposed surfaces shall be smooth and true to form, consistent with ASTM D4385.

e  Manufacturers:

- ICOMPOSITE International
e Pultruded FRP products shall be manufactured and fabricated in Jalisco, Mexico

GENERAL INSTALLATION:

e  Fastening to in-place construction: Provide anchorage devices and fasteners where necessary for securing
miscellaneous FRP fabrications to in-place construction; include threaded fasteners for concrete and
masonry inserts, toggle bolts, through-bolts, lag bolts and other connectors as determined by the Design
Engineer.

e Cutting, fitting and placement: Perform cutting, drilling and fitting required for installation of miscellaneous
FRP fabrications. Set FRP fabrication accurately in location, alignment and elevation; with edges and surfaces
level, plumb, true and free of rack; measured from established lines and levels.

e  Provide temporary bracing or anchors in form work for items that are to be built into concrete masonry or
similar construction.

ALL FRP INSTALLATION:

e If required, all field cut and drilled edges, holes and abrasions shall be sealed with a catalyzed resin
compatible with the original resin as recommended by the manufacturer.
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e Install items specified as indicated and in accordance with manufacturer’s instruc

Structural

Glossary

t

tions.
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Structural Glossary

Allowable strength: Nominal strength divided by the safety factor

Allowable stress: Allowable strength divided by the appropriate section property, such as section modulus or
cross section area.

Applicable building code: Building code und which the structure is designed.

ASD (Allowable Strength Design): Method of proportioning structural components such that the allowable
strength equals or exceeds the required strength of the component under the action of the ASD load
combinations.

ASD load combination: Load combination in the applicable building code intended for allowable strength design
(allowable stress design).

ASTM standards: The American Society of Testing and Materials specifies standards for performance and testing
of construction materials.

Axial force: A force that is acting along the longitudinal axis of a structural member.

Beam: Structural member that has the primary function of resisting bending moments.

Beam-column: Structural member that resists both axial force and bending moment.

Cantilevers: Structural elements or systems that are supported only at one end.

Compression: A force that tends to shorten or crush a member or material.

Concentrated load: An external concentrated force (also known as a point load).

Connection: A connection joins members to transfer forces or moments from one to the other.

Dead load: The weight of a structure or anything permanently attached to it.

Deflection: Deflection is the vertical moment under gravity load of beams for example, while lateral movement
under wind of seismic load is called drift.

Deformation: A change of the shape of an object or material.

Design load: Applied load determined in accordance with either LRFD load combinations or ASD load
combinations, whichever is applicable.

Design strength: Resistance factor multiplied by the nominal strength, gRn.

Design stress: Design strength divided by the appropriate section property, such as section modulus or cross
section area.

Drift: Lateral deflection of structure due to lateral wind or seismic load.

Ductibility: The capacity of a material to deform without breaking; it is measured as the ratio of total strain at
failure, divided by the strain at the elastic limit.

Durability: Ability of a material, element or structure to perform its intended function for its required life without
the need for replacement or significant repair, but subject to normal maintenance.

Flexure: Bending deformation (of increasing curvature).

Flexural buckling: Buckling mode in which a compression member deflects laterally without

twist or change in cross-sectional shape.

Flexural-torsional buckling: Buckling mode in which a compression member bends and twists

simultaneously without change in cross-sectional shape.

Force: Resultant of distribution of stress over a prescribed area, or an action that tends to change

the shape of an object, move an object, or change the motion of an object.

Inertia: Tendency of objects at rest to remain at rest and objects in motion to remain in motion.

Lateral bracing: Diagonal bracing, shear walls or equivalent means for providing in-plane lateral stability.

Lateral load resisting system: Structural System design to resist lateral loads and provide stability for the
structure a whole.

Lateral load: Load, such as that produced by wind or earthquake effects, acting a lateral direction.
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Lateral-torsional buckling: Buckling mode of a flexural member involving deflection normal to the plane of
bending occurring simultaneously with twist about the shear center of the cross-section.

Length effects: Consideration of the reduction in strength of a member based on this unbraced length.

Load: Force or other action that results from the weight of building materials, occupants and their possessions,
environmental effects, differential movement, or restrained dimensional changes.

Load effects: Forces, stresses and deformations produced in a structural component by the applied loads.

Load factor: Factor that accounts for deviations of the nominal load from the actual load, for uncertainties in the
analysis that transforms the load into a load effect and for the probability that more than one extreme load will
occur simultaneously.

Modulus of elasticity: The proportional constant relating stress/strain of material in the linear elastic range:
calculated as stress divided by strain. The modulus of elasticity is the slope of the stress-strain graph usually
denoted as E, also as Young’s Modulus Y or E-Modulus.

Moment: A force causing rotation without translation; defined as force times lever arm.

Moment of inertia: Is the capacity of and object to resist bending or buckling, defined as the sum of all parts of
the object times the square of their distance from the centroid.

Moment connection: Connection that transmits bending moment between connected members.

Moment frame: Framing system that provides resistance to lateral loads and provides stability to the structural
system, primarily by shear and flexure of the framing members and their connections.

Radius of gyration: A mathematical property, determining the stability of a cross section, defined as:

o
=1 a

I: Moment of Inertia
A: Cross Section Area

Strain: Change of length along an axis, calculated as
e=AL/L

where: L is the original length and AL is the change of length.

Strength: The capacity of a material to resist breaking.

Strength design: A design method based on factored load and ultimate strength for concrete design.
Stress: Force per unit is caused by axial force, moment, shear or torsion.

Structure: Composition of elements that define form and resist applied loads.

Tensile strength (of material): Maximum tensile stress that a material is capable of sustaining defined by ASTM.
Tensile strength (of member): Maximum tension force that a member is capable of sustaining.
Tension: A force that tends to elongate or enlarge on object.

Torsion: A twisting moment.

Torsional bracing: Bracing resisting twist of a beam or column.

Torsional buckling: Buckling mode in which a compression member twists about its shear center axis.
Translation: Motion of an object along a straight line path without rotation.

Wall: A vertical element to resist load and define space; shear walls also resist lateral loads.
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Visit or contact us for more information.

§ &

Company Information

Toll Free: 1- 800- 309- 7271

E-mail: sales@iCOMPOSITEinternacional.com
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