OMCOSTRUT-XD

MANUFACTURED FROM
50 KSI MINIMUM YIELD STRENGTH STEEL

ADVANTAGES INCLUDE:

e Greater Safety Factor
e Higher Loading Capacity
e Lower Weight and Cost Options

Technical Guide
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OMCOSTRUT™-XD

OMCOSTRUT "-XD is the newest addition to the strut channel market. Like other strut channel available on the market,
OMCOSTRUT-XD is cold rolled into the same familiar cross-sectional shape that is used in so many industries and applications
around the world. Therefore, OMCcOSTRUT-XD accepts all standard strut accessory items used with any other manufacturer’s
strut channel. But what’s different about OMcOSTRUT-XD channel is the steel itself. OMCOSTRUT-XD is made from high
strength steel which has a minimum yield strength of 50,000 psi where the industry norm is 33,000 psi. This substantial
increase in the steel’s minimum yield strength provides a number of potential benefits to the end user. These benefits can
include 1) Higher Safety Factor; 2) Greater Load Carrying Capacity; 3) Lighter Weight; or 4) Lower Cost. Best of all,
OMcoSTRUT-XD delivers all of these benefits at prices that are very competitive with industry standard strut.
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OMCoSTRUT™-XD ST

ADVANTAGES
If you use the same size strut channel (25,000 psi design limit) as you would if
Higher Safety Factor you used another manufacturer’s strut channel,

your Safety Factor increases dramatically with OMCOSTRUT-XD.
Utilizing XD-STRUT’s higher strength (35,000 psi design limit) may permit the
Lighter Weight use of a lighter gauge or lower profile OMcOSTRUT-XD channel thus reducing
the weight of the project along with the shipping costs.

Lighter gauge versions of OMcOSTRUT-XD may provide equal strength as

Lower Cost compared to competitors’ heavier gauge strut. This can result in substantial
cost savings for the end user.

PERMANENT IDENTIFICATION

Due to its unique characteristics in the marketplace, OMcOSTRUT-XD is permanently
identified with “OmMcoSTRUT-XD” embossed on the outside of the strut, along with an
alpha-numeric identifier embossed on the inside of the strut. The alpha numerical
identifier allows traceability of each piece of strut back to the specific heat number of
the metal used to produce it.

MATERIALS & FINISHES

OMCOSTRUT-XD is a premium product manufactured from top quality structural grade materials.

Description Specification
PG Pre-Galvanized Steel (G90 coating) ASTM A653 (50,000 psi min yield)
PL Plain Steel ASTM A1011 (50,000 psi min yield)
GR Powder Coated (Green) ASTM A1011 (50,000 psi min yield)
SS4 Stainless Steel Type 304 ASTM A240
SS6 Stainless Steel Type 316 ASTM A240
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HIGH STRENGTH STEEL

OMCOSTRUT-XD breaks new ground in the strut channel field. Other strut channel on the market utilizes 33,000 psi minimum
yield strength steel, and assumes a 9,000 psi improvement in strength due to work hardening while being rolled into shape.
The estimated resulting strength of 42,000 psi is then reduced by a safety factor of 1.68 to establish a recommended design
load limit of 25,000 psi.

In comparison, OMcOSTRUT-XD is made from steel with a minimum yield strength of 50,000 psi, which is an increase of 17,000
psi or 51.5% as compared to the industry standard. Adding the same 9,000 psi increase due to work hardening to the steel’s
guaranteed minimum yield strength of 50,000 psi yields a resulting strength of 59,000 psi. Reducing this value by the same
1.68 safety factor brings the recommended design load limit for OMcOSTRUT-XD up to 35,000 psi, which is a 40% increase over
the industry standard of 25,000 psi. Of course, a designer can use OMCOSTRUT-XD in the same manner as regular strut and
utilize the 25,000 psi load limit. The benefit is knowing that they now have a 2.00 Safety Factor as compared to just the
minimum yield strength of the steel.

Whether a designer uses the guaranteed minimum yield strength of the steel only, or the higher work hardened value as the
basis for determining the maximum design load, OMcoSTRUT-XD provides a superior product at a competitive price.
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OMCOSTRUT -XD
Standard Strut OMCOSTRUT-XD
Advantage
Original Base Metal — Minimum Yield 33,000 psi 50,000 psi 17,000 psi (51%)
Work Hardened Metal — Minimum Yield 42,000 psi 59,000 psi 17,000 psi (40%)
Design Load Limit at a 1.68 Safety Factor 25,000 psi 35,000 psi 10,000 psi (40%)
Design Load Limit vs. Original Base Metal 8,000 psi 15,000 psi 7,000 psi (87%)
WHICH STRUT WOULD YOU CHOOSE?
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TECHNICAL DATA

The following information is meant as a general guide in the use of strut channels as structural members. Since strut channels
are used as a major component in the design of a structure, support, brace, etc., a qualified engineer should always be
consulted to ensure that all loads (expected and unexpected), safety factor considerations, and connections are thoroughly
understood and accounted for in the total design. OMcoSTRUT-XD is manufactured to meet or exceed established industry
standards for strut channel.

BEAMS

Structural members that are loaded at right angles to their length are considered beams. Most beams are oriented
horizontally but vertical members subjected to lateral loading would also function as a beam. The maximum bending
moment developed in a beam will determine its ultimate loading capacity and is dependent upon (1) the amount of the load
(including gravity), (2) the type of load (concentrated or distributed), and (3) the type of support used.

BEAM LOADS
POINT LOAD

A load that is concentrated at a relatively small portion of the overall length of ﬂ
a beam is considered a point load.

>
>t

UNIFORM LOAD
A load that is evenly distributed over the entire length of the beam or a relatively long portion M U U ﬂ J\L M M J\L M M
of the beam is considered a uniform load. NOTE: Unless otherwise stated, the loading data [ ]

provided in this document assumes a uniform load spread across the entire span of the beam. A A
Point loads or combination loads need to be analyzed for each specific application. Actual beam

loads often manifest themselves as a combination of point and uniform loads.

SUPPORT CONDITIONS

SIMPLE BEAM

A simple beam is supported at both ends such that the beam is restricted from moving vertically ﬂ

or horizontally but is allowed to rotate naturally at the connection point. Most bolted strut 'A AI
connections closely mimic these conditions. All loading table data listed for OMCOSTRUT-XD™

assumes this type of support connection unless noted otherwise.

CONTINUOUS BEAM ﬂ

A continuous beam exists when a simple beam is supported at one or more intermediate IA A A AI
points along the length of the beam.

FIXED-END BEAM

A fixed beam exists when both ends of the beam are connected to a rigid support such that the 2 ﬂ 7

ends of the beam are restricted from rotating or moving. This type of connection increases the / g

load capacity and decreases the deflection of a beam as compared to a simple beam arrangement. é é

An example of a fixed end beam is a strut channel welded to a rigid support.

CANTILEVER BEAM ﬂ ?

A cantilever beam is supported by a fixed, rigid connection at one end only. [ é

The other end is unsupported. /
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DEFLECTION

Whenever a beam is subjected to a load there will be some deflection. The amount of
deflection depends on a number of variables such as; J_L
(a) the amount, type and location of all applied loads [ ]
(b) type of beam support
(c) the stiffness of the material used to manufacture the beam (Modulus of Elasticity)
(d) the stiffness due to the beam’s cross-sectional shape (Moment of Inertia)

MOMENT OF INERTIA (1)

A beam’s Moment of Inertia is determined by its cross-sectional shape. The higher the Moment of Inertia, the stiffer the
beam and the less it will deflect. Strut channel will have a different Moment of Inertia depending upon which axis is
considered. Values for both the “x-x” and “y-y” axis are provided.

MODULUS OF ELASTICITY (E)
The Modulus of Elasticity (E) is a measure of a material’s inherent stiffness. The higher the value, the stiffer the material is

and the less it will deflect.

SAFETY FACTOR

The industry standard approach for determining the loading capacity of strut channel utilizes a simple beam configuration and
limits the allowable stress to 25,000 psi. This allowable stress value was established based upon the steel having a minimum
yield stress of 33,000 psi, then being cold worked while roll forming to an average yield stress of 42,000 psi and applying a
1.68 Safety Factor (i.e. 42,000 psi / 1.68 = 25,000 psi).

OMCOSTRUT-XD utilizes virgin steel having a minimum yield strength of 50,000 psi. Using the same approach as noted above,
the cold worked steel’s minimum yield climbs to 59,000 psi. Therefore, a Safety Factor of 1.68 places the allowable stress
limit at 35,000 psi for OMcOSTRUT-XD (which is still 15,000 psi below the virgin steel’s minimum yield strength).

Users may also utilize the same 25,000 psi load limit as standard strut channels for OMcoSTRUT-XD and enjoy a substantial
increase in Safety Factor (over 2.00). For that reason, the OMcOSTRUT-XD data tables include Uniform Load Limits and
Deflection Values for both the 35,000 psi and the 25,000 psi stress limits for various beam spans.

Columns are vertical members that are subjected to ‘ Connection Description
compressive loads. The compressive loads on a column Type
will try to cause the column to bow in a direction PFlrmzd Fém;I can roiatetbtut not move Y
perpendicular to the length of the column. The load e nd cannot rotate nor move Y

. . . Free End can move laterally, but not rotate. \
carrying capacity of the column is altered by the 4
manner in which the ends of the column are attached. i
Different connection methods cause different “K” values !
which change the calculated load rating of the column. - /

Top ‘ Bottom ‘ Resulting ‘ /
. . . . Connection Connection “K” Value ’

The maximum column loading data listed in the n n

S XD tab| i K val £1.0 and Pinned Fixed 0.80
OMCOSTRUT-XD tables L.Jtl i1zes a Ya ue of 1.0 an , Pinned Pinned 1.00 FFETd
assumes that ’Fhe load is cc?ncentrlc to.the.chann.el s Fixed Fixed 0.65
center of gravity. The Radius of Gyration is provided for Free Fixed 120

use by qualified structural engineers to evaluate the
effect of eccentric loads on the channel.
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BEAM LOADING FACTORS

The data provided in this publication related to the loading capacity and deflection of a beam is based upon a uniform load
equally distributed across the entire span of a simple beam configuration. For other situations, these values need to be
multiplied by a “Factor” as defined in the following table.

LOAD DEFLECTION
SUPPORT CONDITION TYPE OF LOAD DIAGRAM FACTOR FACTOR
Simple Beam Uniform Load L[I]]]]]]]ID]]]]E 1.00 1.00
A Span A
C trated Load
Simple Beam oncentrated toa I ﬂ ) .50 .80
at Center A A
Two Equal ﬂ ﬂ
Simple Beam Concentrated Loads 0 . 1.00 1.10
at 1/4 Points A A
Beam Fixed at Both Ends Uniform Load E]]]]]]]]]]]]]]II]IE 1.50 .30
Concentrated Load 7 ﬂ 7/
Beam Fixed at Both Ends v 1.00 .40
at Center v v
Cantilever Beam Uniform Load Eﬂﬂm .25 2.40
/
; I
Cantilever Beam Concentrated Load 7 1 12 3.20
at End v
Continuous Beam — Two Uniform Load T 1.30 97
Equal Spans on One Span A span A span A ' '
Continuous Beam — Two Uniform Load mmmm 1.00 2
Equal Spans on Both Spans A A A ’ ’
Continuous Beam — Two Concentrated Load ﬂ
at Center of One f 1 .62 71
Equal Spans A A JAN
Span
Continuous Beam — Two Concentrated Load ﬂ ﬂ
at Center of Both f ] .67 48
Equal Spans A A A
Spans

All of the calculations shown in the above table are specific to those specific situations and conditions. Remember that the
load due to the weight of the strut and the entire structure need to be accounted for in addition to all other external loads.
Therefore, many applications are more complicated that those depicted in the above table. Consult with a qualified engineer
capable of analyzing all of the loads and forces involved in any structural design.
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BEAM LOADING FACTORS (Cont’d)

ADJUSTING FOR HOLE & SLOT PATTERNS

All beam uniform load data provided in the data tables for each strut channel profile is calculated for a solid strut
channel under a simple beam configuration. When using strut channel with hole or slot patterns, the uniform load
data must be adjusted. Following is a table containing the standard available hole or slot patterns available along
with an associated “Beam Uniform Load Percentage”. Multiply the uniform load data for the solid strut by this
percentage to obtain a recommended load limit for the strut channel with the associated hole/slot pattern.

I ~ BEAM UNIFORM LOAD |
HOLES / SLOTS DIMENSIONS DIAGRAM PERCENTAGE

Round Holes (RH) 9/16” Holes on 1-7/8” Centers O O O 88%
Half Slot (HS) 9/16” x 1-1/8” Slots on 2” Centers o O 85%
Full Slot (FS) 7/16” x 3” Slots on 4” Centers (G 85%

ALTERNATE METALS

Similar to the adjustment required for strut channel with holes or slots, the uniform load data must also be
adjusted when utilizing a metal other than OMCOSTRUT-XD’s standard 50,000 psi steel. Refer to the table below
for a general guide in making adjustments to the load limits shown in the strut channel data tables. Multiply the
uniform load data at the 25,000 psi limit for the solid beam by the percentage shown to obtain a recommended
load limit for the strut channel made from the specified metal.

DO NOT USE ANY LOADING DATA BASED UPON OUR 50,000 PSI STEEL (35,000 PSI LOAD LIMIT IN DATA TABLES)!

TYPICAL TYPICAL BEAM UNIFORM LOAD
ALTERNATIVE MINIMUM @ 25,000 psi Limit

METAL YIELD ME?AD;J'l!.llélsTgF x PERCENTAGE
STRENGTH (Stress / Deflection)

Stainless Steel 35,000 psi 28.3 x 10° psi 100% / 97%

ATTENTION!

ALWAYS CONSULT WITH A CERTIFIED AND QUALIFIED

STRUCTURAL ENGINEER REGARDING THE PROPER
SELECTION AND APPLICATION OF ALL COMPONENTS
INTENDED FOR USE IN STRUCTURAL FRAMING.
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ALWAYS CONSULT WITH A CERTIFIED AND QUALIFIED
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OoMCO

30396 Lakeland Blvd.
Wickliffe, OH 44092

Ph: 440-944-2100
Fx: 440-944-8309

www.omcoform.com






