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“…“…WelcomeWelcome!  This is a presentation designed to !  This is a presentation designed to 
share with you some aspects of Coldshare with you some aspects of Cold--Formed Design Formed Design 
which we hope will spark for you a new perspective which we hope will spark for you a new perspective 

about Metal Buildings and the many possibilities about Metal Buildings and the many possibilities 
available, the inherent strengths and some room for available, the inherent strengths and some room for 

innovation….”innovation….”



“…A Little Personal Background!”“…“…A Little Personal Background!”A Little Personal Background!”

Graduate of The University of Florida
Structural Engineer with thirty years of practice
Principal of The Farach Group…ten years
Author, Researcher, Instructor…
Participant on the “Twelfth International Specialty Conference of
Cold-Formed Steel Structures”…“Light-Gauge Engineering in
Today’s Market – The Challenges!”
Avid Light-Gauge engineering contributor…

Graduate of The University of FloridaGraduate of The University of Florida
Structural Engineer with thirty years of practiceStructural Engineer with thirty years of practice
Principal of The Farach Group…ten yearsPrincipal of The Farach Group…ten years
Author, Researcher, Instructor…Author, Researcher, Instructor…
Participant on the “Twelfth International Specialty Conference oParticipant on the “Twelfth International Specialty Conference off
ColdCold--Formed Steel Structures”…“LightFormed Steel Structures”…“Light--Gauge Engineering inGauge Engineering in
Today’s Market Today’s Market –– The Challenges!”The Challenges!”
Avid LightAvid Light--Gauge engineering contributor…Gauge engineering contributor…



“…Just for fun and giggles!”“…“…Just for fun and giggles!”Just for fun and giggles!”

Let us compare two framing elements…
A wooden 2x4 exterior wall framing stud
A 3-5/8” 20 gauge exterior wall framing 
stud 

We are going to use 90 MPH wind…
We are going to assume that we do not have 
significant axial load…
Compare the strength characteristics of the two
framing elements…

Let us compare two framing elements…Let us compare two framing elements…
A wooden 2x4 exterior wall framing studA wooden 2x4 exterior wall framing stud
A 3A 3--5/8” 20 gauge exterior wall framing 5/8” 20 gauge exterior wall framing 
stud stud 

We are going to use 90 MPH wind…We are going to use 90 MPH wind…
We are going to assume that we do not have We are going to assume that we do not have 
significant axial load…significant axial load…
Compare the strength characteristics of the twoCompare the strength characteristics of the two
framing elements…framing elements…



“…Strength Comparison!”“…“…Strength Comparison!”Strength Comparison!”
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“…Strength Comparison!...cont”“…“…Strength Comparison!...cont”Strength Comparison!...cont”
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Stud Design Analysis…

Light-Gauge - using a 3-5/8CSJ20 by Dietrich… Wood - using a 2X4 – Southern Pine…
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Properties: Properties:

Studs are braced at third points…typical.



“…Strength Comparison!...cont”“…“…Strength Comparison!...cont”Strength Comparison!...cont”
Stud Design Analysis…
Light-Gauge - using a 3-5/8CSJ20 by Dietrich…
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“…Strength Comparison!...cont”“…“…Strength Comparison!...cont”Strength Comparison!...cont”
Stud Design Analysis…
Light-Gauge - using a 3-5/8CSJ20 by Dietrich…cont.
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“…Strength Comparison!...cont”“…“…Strength Comparison!...cont”Strength Comparison!...cont”
Stud Design Analysis…cont
Wood - using a 2X4 – Southern Pine…
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“…Strength Comparison!...cont”“…“…Strength Comparison!...cont”Strength Comparison!...cont”
Stud Design Analysis…cont
Wood - using a 2X4 – Southern Pine…cont.



“…Strength Comparison!...cont”“…“…Strength Comparison!...cont”Strength Comparison!...cont”
Stud Design Analysis…Summary!

Light-Gauge - using a 3-5/8CSJ20 by Dietrich…Wood - using a 2X4 – Southern Pine…
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“…Do these numbers in red look familiar?”
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“Brief History …”““Brief History …”Brief History …”

Cold Forming Steel Deck Section…

Typical Cold Formed 
Sections…

Typical Cold Formed Profiles…



The use of Cold Formed steel began on or about the 1850s in the 
US and the UK…but, it was not until the 1942s when its use 
became widely for use in steel buildings
Since 1946 the use and development of thin-walled Cold-Formed 
steel has accelerated mostly due to the development of design 
codes and the extensive research conducted at Cornell University
since 1939 under the direction of George Winter and other research 
centers

The use of Cold Formed steel began on or about the 1850s in the The use of Cold Formed steel began on or about the 1850s in the 
US and the UK…but, it was not until the 1942s when its use US and the UK…but, it was not until the 1942s when its use 
became widely for use in steel buildingsbecame widely for use in steel buildings
Since 1946 the use and development of thinSince 1946 the use and development of thin--walled Coldwalled Cold--Formed Formed 
steel has accelerated mostly due to the development of design steel has accelerated mostly due to the development of design 
codes and the extensive research conducted at Cornell Universitycodes and the extensive research conducted at Cornell University
since 1939 under the direction of George Winter and other researsince 1939 under the direction of George Winter and other research ch 
centerscenters

“Brief History …cont”““Brief History …cont”Brief History …cont”



“Brief - Cold Formed Steel…”““Brief Brief -- Cold Formed Steel…”Cold Formed Steel…”
Steel Construction – two families of structural members:

Hot-Rolled, and
Cold-Formed

Hot-Rolled are the familiar structural shapes such as wide 
flanges, channels, angles and structural plates and 
Cold-Formed are metal studs, structural steel decks, tubes…
Structural sections are Cold-Formed from steel sheets, strips, 
plates or flat bars in cold-forming machines or by press or 
bending press operations
The thicknesses vary from 0.0149 ins to 0.25 ins and up to 1 in 
in the case of plates and flat bars
Cold-Formed steel is used in car bodies, railway coaches, 
various types of equipment, storage racks, grain bins, 
transmission towers…We will limits our discussion to buildings.

Steel Construction Steel Construction –– two families of structural members:two families of structural members:
HotHot--Rolled, andRolled, and
ColdCold--FormedFormed

HotHot--Rolled are the familiar structural shapes such as wide Rolled are the familiar structural shapes such as wide 
flanges, channels, angles and structural plates and flanges, channels, angles and structural plates and 
ColdCold--Formed are metal studs, structural steel decks, tubes…Formed are metal studs, structural steel decks, tubes…
Structural sections are ColdStructural sections are Cold--Formed from steel sheets, strips, Formed from steel sheets, strips, 
plates or flat bars in coldplates or flat bars in cold--forming machines or by press or forming machines or by press or 
bending press operationsbending press operations
The thicknesses vary from 0.0149 ins to 0.25 ins and up to 1 in The thicknesses vary from 0.0149 ins to 0.25 ins and up to 1 in 
in the case of plates and flat barsin the case of plates and flat bars
ColdCold--Formed steel is used in car bodies, railway coaches, Formed steel is used in car bodies, railway coaches, 
various types of equipment, storage racks, grain bins, various types of equipment, storage racks, grain bins, 
transmission towers…We will limits our discussion to buildings.transmission towers…We will limits our discussion to buildings.



“Brief - Cold Formed Steel…cont”““Brief Brief -- Cold Formed Steel…cont”Cold Formed Steel…cont”

Advantages of the use of Cold-Formed members:
Compared to Hot-Rolled shapes – it can be 
manufactured for relatively light loads and spans
Unusual sectional configurations can be produced 
with excellent strength-to- weight ratios
Nestable sections allow for compact packing and 
shipping while providing greater strengths
And among many others the manufacturing process 
allows for a durable recyclable building material

Advantages of the use of ColdAdvantages of the use of Cold--Formed members:Formed members:
Compared to HotCompared to Hot--Rolled shapes Rolled shapes –– it can be it can be 
manufactured for relatively light loads and spansmanufactured for relatively light loads and spans
Unusual sectional configurations can be produced Unusual sectional configurations can be produced 
with excellent strengthwith excellent strength--toto-- weight ratiosweight ratios
Nestable sections allow for compact packing and Nestable sections allow for compact packing and 
shipping while providing greater strengthsshipping while providing greater strengths
And among many others the manufacturing process And among many others the manufacturing process 
allows for a durable recyclable building materialallows for a durable recyclable building material



“Brief - Cold Formed Steel…cont”““Brief Brief -- Cold Formed Steel…cont”Cold Formed Steel…cont”



“Cold Formed Steel…Manufacturers”““Cold Formed Steel…Manufacturers”Cold Formed Steel…Manufacturers”



“Cold Formed Steel…Manufacturers, cont”““Cold Formed Steel…Manufacturers, cont”Cold Formed Steel…Manufacturers, cont”

Cemco
Unimast
AllSteel
AMICO
Dale
Dietrich Industries
AMICO/MAS

Clark
Bostwick
Incor

CemcoCemco
UnimastUnimast
AllSteelAllSteel
AMICOAMICO
DaleDale
Dietrich IndustriesDietrich Industries
AMICO/MASAMICO/MAS

ClarkClark
BostwickBostwick
IncorIncor



“Cold Formed Steel…Manufacturers, cont”““Cold Formed Steel…Manufacturers, cont”Cold Formed Steel…Manufacturers, cont”
Not all stud are created equal…



Sxx

0.830

Manufacturer Area

Cemco 0.480 2.491 0.165

Ixx Iyy

0.779

AllSteel 0.435 2.229 0.122 0.741

Unimast 0.397 2.351 0.144

0.822

Dale 0.441 2.268 0.139 0.733

AMICO 0.320 2.467 0.143

0.798

AMICO/MAS 0.435 2.599 0.172 0.866

Dietrich 0.397 2.394 0.140

0.822

Bostwick 0.463 2.392 0.152 0.797

Clark 0.320 2.467 0.143

0.802Incor 0.358 2.406 0.137

“Cold Formed Steel…Manufacturers, cont”““Cold Formed Steel…Manufacturers, cont”Cold Formed Steel…Manufacturers, cont”

Typical 6” – 18 gauge stud
1-5/8” flange width
Typical 6” Typical 6” –– 18 gauge stud18 gauge stud
11--5/8” flange width5/8” flange width



Responsible for the Entire structural engineering aspects of the 
project
Responsible for the Design and Code compliance
Responsible for the Coordination between Structural Specialties
and the structural design of the project
Responsible for the submission of the permitting Structural part of 
the project

Responsible for the Responsible for the Entire Entire structuralstructural engineering aspects of the engineering aspects of the 
projectproject
Responsible for the Design and Code complianceResponsible for the Design and Code compliance
Responsible for the Coordination between Responsible for the Coordination between Structural SpecialtiesStructural Specialties
and the structural design of the projectand the structural design of the project
Responsible for the submission of the permitting Structural partResponsible for the submission of the permitting Structural part of of 
the projectthe project

“Role – Structural Engineer of Record”““Role Role –– Structural Engineer of Record”Structural Engineer of Record”

Engineer of Record

Light-Gauge

Special Foundations

Pre-Cast

Post-Tension

Others…



Responsible for the Portion of the specialty services provided on 
the project Only!
Responsible for the Design and Code compliance of the specialty
Responsible for providing the engineer of record with pertinent 
information affecting the structural design of the project
Responsible for the submission of the specialty’s permitting part of 
the project

Responsible for the Responsible for the Portion Portion of the specialty services provided on of the specialty services provided on 
the project the project OnlyOnly!!
Responsible for the Design and Code compliance of the specialtyResponsible for the Design and Code compliance of the specialty
Responsible for providing the engineer of record with pertinent Responsible for providing the engineer of record with pertinent 
information affecting the structural design of the projectinformation affecting the structural design of the project
Responsible for the submission of the specialty’s permitting parResponsible for the submission of the specialty’s permitting part of t of 
the projectthe project

“Role – Specialty Engineer of Record”““Role Role –– Specialty Engineer of Record”Specialty Engineer of Record”

Specialty Engineer of Record

Develops Specialty Design Documents

Specifies all Materials of the Specialty

Provides Design Information to Engineer of Record

Signs and Seals Documents for Permitting



“Specialty Engineer and Engineer of Record”““Specialty Engineer and Engineer of Record”Specialty Engineer and Engineer of Record”
Present Practice – Pitfalls…

Specialty Engineer works for the manufacturing industry and the 
primary goal is to sell product
Specialty Engineer is mostly concerned with the proprietary design 
issues and lacks in the integral resolution of design solutions of the 
whole…
Specialty Engineer’s “loyalty” rests with the manufacturer and not 
with the project’s Owner…
Specialty Engineer in some instances works for the Contractor and 
not the Engineer of Record
Engineer of Record divorces his work from that of the Specialty 
Engineer providing for a division of responsibility not always in the 
interest of the project’s Owner
Engineer of Record relies on the signed and sealed documents of 
the Specialty Engineer a conflict of interest for the Owner

Specialty Engineer works for the manufacturing industry and the Specialty Engineer works for the manufacturing industry and the 
primary goal is to sell productprimary goal is to sell product
Specialty Engineer is mostly concerned with the proprietary desiSpecialty Engineer is mostly concerned with the proprietary design gn 
issues and lacks in the integral resolution of design solutions issues and lacks in the integral resolution of design solutions of the of the 
whole…whole…
Specialty Engineer’s “loyalty” rests with the manufacturer and nSpecialty Engineer’s “loyalty” rests with the manufacturer and not ot 
with the project’s Owner…with the project’s Owner…
Specialty Engineer in some instances works for the Contractor anSpecialty Engineer in some instances works for the Contractor and d 
not the Engineer of Recordnot the Engineer of Record
Engineer of Record divorces his work from that of the Specialty Engineer of Record divorces his work from that of the Specialty 
Engineer providing for a division of responsibility not always iEngineer providing for a division of responsibility not always in the n the 
interest of the project’s Ownerinterest of the project’s Owner
Engineer of Record relies on the signed and sealed documents of Engineer of Record relies on the signed and sealed documents of 
the Specialty Engineer a conflict of interest for the Ownerthe Specialty Engineer a conflict of interest for the Owner





“Codes…”““Codes…”Codes…”



“Wall Systems…”““Wall Systems…”Wall Systems…”



“Wall Systems…”““Wall Systems…”Wall Systems…”



“Wall Systems…”““Wall Systems…”Wall Systems…”



“Wall Systems…”““Wall Systems…”Wall Systems…”



“Wall Systems…”““Wall Systems…”Wall Systems…”



“Truss Systems…”““Truss Systems…”Truss Systems…”



“Truss Systems…”““Truss Systems…”Truss Systems…”



“Truss Systems…”““Truss Systems…”Truss Systems…”



“Connections…”““Connections…”Connections…”



“Connections…cont”““Connections…cont”Connections…cont”
Connection types…

Screwed
Welded…or
A combination thereof, and…
Others…

ScrewedScrewed
Welded…orWelded…or
A combination thereof, and…A combination thereof, and…
Others…Others…



“Connections…cont”““Connections…cont”Connections…cont”
Screw types…



“Connections…cont”““Connections…cont”Connections…cont”
Screw allowable loads for design…



“Connections…cont”““Connections…cont”Connections…cont”
Weld types…



“Connections…cont”““Connections…cont”Connections…cont”
Weld types…



“Connections…cont”““Connections…cont”Connections…cont”
Weld types…



“Connections…cont”““Connections…cont”Connections…cont”
Weld types…



“Connections…cont”““Connections…cont”Connections…cont”
Examples…



“Connections…cont”““Connections…cont”Connections…cont”



“Connections…cont – Pre-Manufactured”““Connections…cont Connections…cont –– PrePre--Manufactured”Manufactured”



“Connections…cont”““Connections…cont”Connections…cont”
Sample calculation…





“Pre-Engineered Buildings”““PrePre--Engineered Buildings”Engineered Buildings”



“Pre-Engineered Buildings…cont”““PrePre--Engineered Buildings…cont”Engineered Buildings…cont”



“Pre-Engineered Buildings…cont”““PrePre--Engineered Buildings…cont”Engineered Buildings…cont”



“Pre-Engineered Buildings…cont”““PrePre--Engineered Buildings…cont”Engineered Buildings…cont”



“Pre-Engineered Buildings…cont”““PrePre--Engineered Buildings…cont”Engineered Buildings…cont”



“Pre-Engineered Buildings…cont”““PrePre--Engineered Buildings…cont”Engineered Buildings…cont”



“Pre-Engineered Buildings…cont”““PrePre--Engineered Buildings…cont”Engineered Buildings…cont”





“Steel Buildings – Homes…”““Steel Buildings Steel Buildings –– Homes…”Homes…”

Throughout the world more builders are switching to steel 
framing construction 
USA - Structural Engineer with thirty years of practice
Principal of The Farach Group…ten years
Author, Researcher, Instructor…
Participant on the “Twelfth International Specialty Conference of
Cold-Formed Steel Structures”…“Light-Gauge Engineering in
Today’s Market – The Challenges!”
Avid Light-Gauge engineering contributor…

Throughout the world more builders are switching to steel Throughout the world more builders are switching to steel 
framing construction framing construction 
USA USA -- Structural Engineer with thirty years of practiceStructural Engineer with thirty years of practice
Principal of The Farach Group…ten yearsPrincipal of The Farach Group…ten years
Author, Researcher, Instructor…Author, Researcher, Instructor…
Participant on the “Twelfth International Specialty Conference oParticipant on the “Twelfth International Specialty Conference off
ColdCold--Formed Steel Structures”…“LightFormed Steel Structures”…“Light--Gauge Engineering inGauge Engineering in
Today’s Market Today’s Market –– The Challenges!”The Challenges!”
Avid LightAvid Light--Gauge engineering contributor…Gauge engineering contributor…



“Steel Buildings – Homes…”““Steel Buildings Steel Buildings –– Homes…”Homes…”




