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LGSEA Becomes Professional Membership of SFA

n a landmark decision, members of

the Light Gauge Steel Engineers As-
sociation provided overwhelming ap-
proval in June to a proposal by the Steel
Framing Alliance for LGSEA to become
an operating council of SFA. The bal-
lot, which received a “yes” by 75 per-
cent of LGSEA voting members, adopts
a set of operating procedures that pro-
vide autonomy over technical issues, in-
cluding technical notes, design guides,
and other products and activities in-
tended for design professionals.

Prior to this, the LGSEA had operated
as a separate entity, receiving substan-
tial financial and administrative support
from SFA, which also provides direct
support for codes and standards devel-
opment, research, education, and other
programs intended to grow the steel

framing industry. In several areas, both
the SFA and LGSEA had duplicate pro-
grams and committees, and dozens of
members were paying membership dues
to both organizations.

The alignment of the LGSEA with
SFA effectively eliminates these redun-
dancies. Under the new arrangement,
LGSEA will have responsibility for mak-
ing technical decisions on a broader
range of industry publications, seminar
content and other engineering and design
issues. Members will oversee SFA’s
Technical Review Committee, the group
through which all SFA and LGSEA tech-
nical documents are passed. And a new
LGSEA Research Development Com-
mittee will take over the SFA Technol-

Continued on page 2

Constructing Blast-Resistant Structures
Utilizing Cold-Formed Steel Studs

By Russ Norris, PE.
U.S. Department of State

he US Department of State (DOS)

began designing and constructing
blast resistant structures in the after-
math of the bombings of our embas-
sies in Beirut and Kuwait in 1983 and
1984. For two decades the DOS has
been engaged in improving blast re-
sistant designs for diplomatic facili-
ties that may be the target of large,
vehicle borne, explosive devices. The
blast load pressures, and attendant du-
rations, anticipated by the DOS are
significantly greater than those typi-
cal of domestic blast resistant con-
struction. An aftermath of the 1998
east Africa attacks on our embassies
in Nairobi and Dar es Salaam saw a
redoubling of the effort to protect U.S.
Government employees overseas. The
current R&D effort carried out by the
DOS’, Bureau of Diplomatic Security
was initiated in 1999 and is focused

on blast ef-
fects mitiga-
tion and inno-
vative meth-
ods of con-
structing blast
resistant
structures.
This effort
has included
numerous
blast tests that
have validated and refined this body
of work. The DOS does much of the
research for this program, including
engineering and testing, through the
US Army Corps of Engineers, Engi-
neer Research and Development Cen-
ter (ERDC).

An important phase of this effort
is to bring this body of knowledge into
the commercial design and construc-
tion marketplace for the benefit of

Russ Norris

Continued on page 3

July 2005

1 Newsletter for the Light Gauge Steel Engineers Association




LGSEA Aligns with SFA

Continued from page 1

ogy Team’s responsibilities in identify-
ing research needs and prioritizing indus-
try research funding.

“As a council of the Steel Framing Alli-
ance, LGSEA becomes an effective means
for a professional membership in the cold-
formed steel-framing industry,” says Larry
Williams, SFA president, who also helped
found the LGSEA and served as its Man-
aging Director for nearly a decade.
“LGSEA is now clearly identified as the
steel-framing industry’s technical resource
and the home for design professionals.”

The alignment promises a number of
benefits to LGSEA members and the
group as a whole over the previous rela-
tionship. Members and leaders will gain
time to concentrate on technical issues
that affect steel-framing design. LGSEA
programs and activities will receive sig-
nificant additional financial support, en-
abling program implementations and
product development efforts to acceler-
ate. And LGSEA members will have in-

Newsletter for the Light Gauge
Steel Engineers Association

LGSEA

A Council of the
Steel Framing Alliance

Membership Information
To receive the LGSEA Newsletter,
Technical Notes, and other benefits of
the LGSEA, call toll-free:
866-GO-LGSEA (866-465-4732).
www.LGSEA.com

The LGSEA Newsletter is
published by LGSEA

The statements and opinions contained in this
publication are those of the contributors and
not necessarily of the Light Gauge Steel En-
gineers Association, a Council of the Steel
Framing Alliance, nor the contributor’s em-
ployer or professional association. This pub-
lication is intended to provide a forum for
the exchange of relevant information in the
industry and the information is made avail-
able with the express understanding that the
publisher does not render technical services.
All technical matters should be evaluated by
a qualified engineer before being relied on
for any particular situation.

Copyright © 2005 SFA

creased access to a broader range of in-
dustry technical products and programs,
including discounts on educational pro-
grams, design standards, cold-formed
steel specifications and design guides.

Implementation of the operating pro-
cedures approved by LGSEA members
includes the dissolution of the LGSEA’s
corporate state and transfer of adminis-
trative burdens to SFA staff. A seven-
member Transitional Board of Directors
is overseeing the changeover. These
volunteers were assigned to the task fol-
lowing approval by the SFA Operating
Team at its June 23 meeting in Kansas
City. In accordance with the new Op-
erating Procedures, a nominating com-
mittee will convene for officer selec-
tion, and LGSEA members will have the
opportunity to vote on a new president
and vice president before the LGSEA
general membership meeting at
METALCON on Oct. 5.

Don Allen, secretary of LGSEA, ap-
pointed according to operating procedures,

says LGSEA has already done excellent
work on technical documents and seminars.

“Task groups have been established
to review LGSEA Tech Notes and pub-
lications, with about half of those re-
views already completed,” says Allen.
“After the entire list is completed, sev-
eral documents will be slated for up-
grade or revision, and several new pub-
lications in the pipeline for LGSEA will
continue as scheduled.”

“This alignment of the activities of
both organizations will prevent duplica-
tion of efforts and membership. With
these changes, I see a better, stronger,
more integrated engineering group that
still maintains its autonomy.”

“I am optimistic that this transition will
be completed rapidly and seamlessly, and
that all members will see immediate ben-
efits from this integration,” says Larry
Williams, president of the SFA. “Tknow
that we all extend a warm welcome to
the LGSEA members as they join the
Steel Framing Alliance.”

LGSEA/SFA Alignment:

What is the Cost? What are the Benefits?

By Don Allen
LGSEA Secretary

With news of the successful passage
of the Board-recommended LGSEA
ballot, and the alignment of the LGSEA
within the Steel Framing Alliance, many
are asking if there will be any additional
costs, and what benefits members can
expect from this alignment. Although
much of this will be decided in the com-
ing weeks by the transition team, the short
answer on the cost side is this: for the
remainder of the 2005 membership year,
there will be no additional membership
charges, and current, paid LGSEA mem-
bers will be given a complimentary SFA
membership for the remainder of 2005.

What are the benefits of SFA
membership?
* Access to members-only section of
the SFA Web site.
* Free, unlimited downloads of
selected SFA technical and non-tech-
nical publications.

* A free subscription to the Steel
Framing Alliance electronic
newsletter, The Gateway.

+ Additional discounts on SFA and
American Iron and Steel Institute
publications.

* Discounts at SFA seminars and local
Alliance events and training sessions

LGSEA members will continue to
receive the high-quality technical docu-
ments they have come to expect. This
includes the new LGSEA newsletter, in
both print version and a printable, elec-
tronic PDF format. This also includes
LGSEA Technical Notes, Research
Notes, back copies of newsletters, and
discounts on LGSEA-sponsored semi-
nars and chapter events. Look for an
updated “Engineers Section” of the Steel
Framing Alliance website soon. For now,
members can access high-quality techni-
cal content at both www.lgsea.com and
www.steelframing.org.

Continued on page 6
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Constructing Blast Resistant Structures

Continued from page 1

others that may face comparable se-
curity challenges in the “post 9/11”
security environment. This article is
an introduction to one of the concepts
pursued by this program that fabri-
cates blast-resistant structures from 54
mil (16 gauge), cold-formed, steel
studs. This technique can be adapted
as a retrofit system inboard of non-
blast design, traditional building
facades or as a curtain wall cladding
for a new or existing concrete or steel
moment resisting frames. This tech-
nique is an alternative to the staple for
this type of hardened construction that
employs cast-in-place, reinforced con-
crete frame and wall components. The
DOS philosophy tends to place greater
emphasis on protecting human life
than maintaining a high degree of op-
erational capability in our facilities in
the aftermath of an attack. As such,
the DOS can accept limited damage to
its structures provided it protects its
occupants during an attack.

The essence of the steel stud con-
struction approach lies in the reaction
of the studs to the blast loads applied.
Conventionally designed blast-resis-
tant structure designs have tended to
perform within the elastic range of ma-
terials and exhibit relatively small
plastic deformations. This results in
traditional bending stress on wall dia-
phragms and results in members that
exhibit compression on the side clos-
est to the blast and tension on the side
further away (inboard) of the blast.

The steel stud design concept
takes a different approach. Instead of
limiting the construction materials to
elastic or minimal deformation, this
system allows substantial plastic de-
formation of its members to capital-
ize on their inherent capacity to elon-
gate and absorb energy. This reaction
mechanism requires components ex-
hibiting high degrees of ductility and
this criteria lends itself to utilizing
cold rolled steel studs that are attached
web-to-web (back-to-back) to limit ro-
tation during the blast event. The re-
action mechanism sought by this sys-
tem in a blast loading condition is ten-
sion membrane. In tension membrane

the entire member is stressed
so greatly that both faces of
the member are placed in ten-
sion. This results in much
greater elongation and defor-
mation while still maintaining
the element within its accept-
able ultimate design strength
limit. What this means in lay
terms is that the ultimate
strength of the steel stud is be-
ing developed and exploited
to its fullest while the wall’s
deformation is actually ab-
sorbing part of the blast load.
The challenge with this ap-
proach is to design and con-
struct the attachment of stud
pairs to structure and building
frame to accommodate the
transferred blast loads and
compensate for stud deforma-
tions.

Initially developed as a
retrofit solution, a stud wall
partition was installed be-
tween successive floors of a
structure. This required at-
taching the ends of the studs
sufficiently for it to achieve
tension membrane in the face of the
design basis loads without failure at
the end connections. Much like the
“glass fails first” criteria employed in
blast resistant glazing design, good
design practice for this system also
calls for the stud to fail before its con-
nection to structure. The DOS has de-
veloped a connection that is opti-
mized for the six inch, 54 mil stud
pairs that are the basis of its applica-
tion and involves a robust connection
utilizing 1/2” steel angle, six through
bolts attaching the studs to angle clips
and two high-strength undercut con-
crete anchors connecting the angle
clips to structure (see figure 1).

Initial refinement of this con-
struction system tailored it for new
construction applications. Multistory
adaptation of this technique involves
a different dynamic reaction and de-
sign approach. Here the tension
forces in the wall between floors in-
duced by the load tend to cancel them-

DOS blast test at Eglin AFB, Fla.; Sept. 2002
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Figure 1. “First generation” and infill condi-
tion connection

selves out and the stud pairs are ef-
fectively “pinned” at successive floors
in a blast event. The DOS testing pro-
gram has found that if the steel studs
that comprise the exterior framework
are run from the first-floor level con-
tinuously beyond the roof (figure 2),
they only need to be rigidly attached
at the first level floor slab to function
in the blast loading environment. At-
tachments at successive floors are
driven by dead load, wind load and
normal design parameters. As in any
curtain wall application it is impor-
tant to design all these connections so
that they provide a finite amount of
horizontal, vertical and in plane ad-
justment to account for variance in the
concrete diaphragms to which the
steel studs will be anchored.

The US Department of State lev-
ies various security requirements on
its overseas facilities. In addition to

Continued on page 5
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News Briefs

LGSEA Committee
Meetings in Santa Clara
provide Feedback on
Tech Note Progress

On June 1, the LGSEA held their
spring committee and Board meetings on
the campus of Santa Clara University in
Santa Clara, California. The meetings,
held concurrently with the Pacific Coast
Builders Conference, provided attendees
with updates on development of tech
notes and other upcoming publications
and programs from the LGSEA. Notes
on slip track, truss bracing, steel to wood
connections, shearwalls, and X-bracing
were discussed and reviewed. Truss, Fas-
tener, Structural Assembly, and Research
Development committees all held infor-
mative meetings.

With the adoption of the updated Op-
erating Procedures by the members, the
current committee structure is in the pro-
cess of being overhauled. New commit-
tees will include a Technical Review
Committee and a Technology Develop-
ment Committee (the combined group
from the old SFA Technology Team and
the LGSEA Research Development
Committee.) The current Corrosion and
Durability Task Group, which is a joint
group with the AISI Committee on Fram-
ing Standards, will remain active within
the new framework of the LGSEA. Watch
the LGSEA website for committee meet-
ing minutes and news of upcoming com-
mittee activities.

Sacramento Seminar a

Smashing Success

On May 26, the LGSEA held a se-
ries of presentations in conjunction with
the Structural Engineers Association of
Central California (SEAOCC.) Over 100
LGSEA and SEAOCC members at-
tended. Topics and presenters included
the following: Load Bearing Mid-Rise
Construction by Patrick Ford; Lateral
Design using AISI Standard for Cold-
Formed Steel Framing by Reynaud
Serrette; Seismic Design of Light-Gauge

Steel Framing for Interior Partitions and
Exterior Cladding in Hospital Buildings
by Chris Tokas; ISSI Systems by Marc
Press; Cold-Formed Steel Trusses by
Gary Heal; and Light Gauge Insulated
Panel Systems by Tony Wu. Several
sponsors set up tables outside the pre-
sentation room, and attendees were able
to learn firsthand from manufacturers
about steel framing products and acces-
sories. LGSEA plans to host several fu-
ture seminars in conjunction with local
Structural Engineering Associations.
The next scheduled state events are with
the Structural Engineers Association of
Alabama (September 15,) and the Struc-
tural Engineers Association of Texas
(October 21.) If you are a member of a
Structural Engineers Association, and
would like to set up a presentation on
cold-formed steel framing, please con-
tact either Maribeth Rizzuto
(mrizzuto@steeelframing.org) or Don
Allen (dallen@steelframing.org); or call
866-GO LGSEA for additional
information.

Wall Stud Design Semi-
nar Dates Changed

The Los Angeles engagement of the
Design of Wall Systems Using Cold-
Formed Steel seminars has been set for
Sept. 20. Originally slated for May, the
dates for both the Los Angeles and Se-
attle seminars were changed to give the
many people interested in the seminars
more time to plan. The new Seattle date
has not yet been announced, but will ap-
pear on the LGSEA web page as soon as
it is available.

2005 seminar dates:

Los Angeles, CA: September 20
Seattle, WA (TBA)

Chicago, Oct. 3: METALCON In-
ternational 2005

Tampa, FL: Dec. 12

Orlando, FL: Dec. 13

Atlanta, GA: Dec. 14

The full-day programs will be con-
ducted by Don Allen P.E., secretary of

the Light Gauge Steel Engineers Asso-
ciation, and Roger LaBoube, Ph.D., PE.,
director at the Wei-Wen Yu Center for
Cold-Formed Steel Structures at the Uni-
versity of Missouri-Rolla.

They will begin with the basics of
cold-formed steel wall framing and take
attendees through multiple systems and
installations, including design examples
and real-world scenarios along the way.

New software tools and options will
be introduced and analyzed, and design
using the “North American Specification
for the Design of Cold-Formed Steel
Structural Members™ and the “AISI Stan-
dard for Cold-Formed Steel Framing -
Wall Stud Design” will be discussed. A
limited number of tabletop displays are
available at each venue.

To learn more or to register, visit
www.steelframing.org, or call
866-GO LGSEA. To register for the Oc-
tober 3 presentation, as well as other
METALCON seminars, go to
www.metalcon.com.

Seats Still Available for
the 2005 Short Course
on Cold-Formed Steel
Design

On October 18-20 in St. Louis, Mis-

souri, the Wei-Wen Yu Center for Cold-
Formed Steel Structures (CCFSS) will
present its 19" biannual 3-day course on
the “North American Specification for the
Design of Cold-Formed Steel Struc-
tures.” This course gives a focused over-
view of the specification, with detailed
design examples and indexed and refer-
enced course notes. Lecturers will in-
clude Dr. Roger LaBoube, Director of the
CCEFSS, and Dr. Wei-Wen Yu, Curators’
Professor Emeritus of Civil Engineering
at the University of Missouri-Rolla. The
short course will discuss the behavior of
cold-formed steel members and connec-
tions, and is structured to provide and in-
troduction to design for the engineer un-
familiar with cold-formed steel. For en-

Continued on page 12
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Constructing Blast Resistant Structures

Continued from page 3

Figure 2: Ledge at first level replaces heav
heavy anchors shown in Figure 1.

blast resistance for the entire build-
ing envelope there is also a mandate
to incorporate forced entry and bal-
listic resistance (FE/BR) protection to
the lower floor areas of the building.
These competing performance re-
quirements have been met in this con-
struction system by including specific
elements that work in conjunction to
provide the required levels of protec-
tion in the different zones of the struc-
ture.

Typical of DOS building designs
is exterior cladding comprised of
stone, masonry, stucco or other finish
systems. This cladding affords a mea-
sure of physical protection that var-
ies in relation to its density and thick-
ness. The Bureau of Diplomatic Se-
curity (DS) has performed ballistic
testing of various building cladding
materials. The result of this testing is
that, generally speaking, if the clad-
ding material features a nominal four
inch thickness of stone, brick, ma-
sonry or concrete the material will
meet the DOS requirement for ballis-
tic resistance on the lower floor areas
of the building. Thinner sections of
these materials, or stucco/EFIS sys-
tems of any thickness, will not pro-
vide the mandated ballistic resistance
and require additional measures to
compensate.

The next element of the security
envelope incorporated into the bottom
of our buildings is a layer of A36 steel
plate that is behind the building’s ve-
neer and attached on the outboard side
of the steel stud framing. To meet the

Department’s requirements for
forced entry protection the
steel plate required behind 4”
thick stone only needs to be 1/
4” thick. Thinner sections of
these materials, or stucco/
EFIS systems, require an inter-
stitial sheathing of 1/2” steel
plate. In either case the steel
plate is attached to the steel
stud framework by welding or
by utilizing ELCO DrilFlex
drill screws to attach the 54
mil stud pairs to 1/4” or 1/2”
steel plate. In locations on up-
per floors of the building,
where FE/BR protection is not re-
quired, the 54 mil studs are sheathed
on the outboard side with 54 mil sheet
steel to distribute load and block de-
bris generated by the blast from en-
tering occupied space.

The current design for DOS ap-
plications is prescriptive and is based
on utilizing “back-to-back” (web-to-
web) six inch deep, 54 mil, 33 ksi
studs. Outboard of these are the vari-
ous materials that provide the differ-
ent levels of security mandated for
DOS facilities as described above.
Recent testing has confirmed that
DOS rated FE/BR and blast rated cur-
tain wall systems do not require spe-
cial attachment at the ground floor de-
picted in figure 1. These curtain wall
systems, with their attendant mass and
rigidity, respond primarily in simple
bending stress and can be supported
by having the curtain wall bear on a
nominal 6-inch vertical surface pro-
vided by a brick ledge in the ground
floor slab. The cold-formed steel stud
wall’s deformation under the DOS de-
sign basis loading will not deflect suf-
ficiently for it to disengage the brick
ledge and fail by blowing into the oc-
cupied building. (See Figure 2)

The steel stud exterior wall con-
struction system is amenable to many
different construction and erection
scenarios. The basic framework of
steel studs, 1/4” or 1/2” steel plate and
54 mil sheet metal can be prefabri-
cated horizontally. This assembly can
then be manipulated into position and

attached on the building floor/ceiling/
roof slabs. Once in position, addi-
tional exterior cladding can be in-
stalled as required by the construction
documents. Alternatively, the system
can be “stick built”, in place, if re-
quired by the general contractor. The
sequence begins with attachment of
the steel studs to the building dia-
phragms and cycles through installa-
tion of 1/4” or 1/2” sheet steel, 54 mil
sheet metal and finally the cladding
material(s). There are numerous com-
binations and permutations for con-
structing this system and it is flexible
enough to be adapted to a wide range
of field conditions and sub-contrac-
tor preferences.

Rough openings are addressed
differently depending on whether they
occur on portions of the building
sheathed in 1/4” or 1/2” steel plate or
54 mil sheet metal. In each case the
blast load is transmitted to the adja-
cent structure and eventually to a
building diaphragm. For ground
floor/first level construction, the steel
plate condition is a bit more forgiv-
ing. Here blast loads can be transmit-
ted from the window frame through a
steel angle sub-frame to the steel plate
sheathing and finally to the surround-
ing steel stud frame work and adja-
cent diaphragms. Figure 3 is a photo
of a typical test configuration of win-
dow and sub-frame installed in a test
wall system. It makes the transition
and allows for mechanical or welded
attachment, between the window and
surrounding steel wall sheathing. A
significant advantage of this approach
is that it takes these transitional sub-
frames out of the construction criti-
cal path of the building’s exterior
walls. They can be installed anytime
between initial wall construction
through actual window installation.
Another benefit of this approach is
that it allows removal, replacement or
repair of the window without disturb-
ing adjacent interior finishes if they
are designed as drilled and tapped
sub-frames. Large expanses of rigid

Continued on page 15
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LGSEA/SFA
Alignment

Continued from page 2

There will be no additional costs to
members who have paid their dues for
2005; all paid LGSEA members will be
given access to the SFA site, using their
current LGSEA username and password.
(If you have misplaced your username or
password, please contact Rose Kuria, ei-
ther at 866-GO LGSEA, or
rkuria@steelframing.org.) For members
who have not yet paid their 2005 dues,
the SFA Operating Team has authorized
a one-time renewal for professional mem-
bers, good for the remainder of 2005. For
$50, or half of the regular fee, profes-
sional members can renew their lapsed
memberships, and regain access to both
LGSEA and SFA documents and dis-
counts. For $150, current LGSEA mem-
bers (either with or without lapsed dues
payments) can extend their membership
through the end of 2006.

At the end of 2005, members will
be contacted on an individual basis
concerning their dues renewal for
2006. The typical professional mem-
ber with an engineering degree will be
able to renew membership in LGSEA
for $150. Note that this includes mem-
bership in one local chapter or alliance.
Before, members of the Atlanta/South-
east chapter and California Chapter
had been paying $140 and $150 respec-
tively, so there is very little change for
these individuals. For others in this
category, the difference is larger, but
the benefits of the added technical
products and support should outweigh
the cost.

For members who fall into one of the
other SFA membership categories, the
cost may be different. Panelizers,
rollformers, steel suppliers and others
involved in the manufacturing and sup-
ply side of the market may have higher
membership fees after 2006, but will be
contacted individually by SFA and
LGSEA staff to discuss options. How-
ever, for engineers, the basic membership
rate will remain at $150 for the near fu-
ture. For further information on fees, see
the FAQ section of the LGSEA or SFA
Web sites, at www.lgsea.com or
www.steelframing.org.

A Victory for Cold-formed Steel

Alignment Opinion from Hawaii Chapter Member

By Les Nagata, PE.
President, Structural Analysis Group, Inc.

s a long-standing member of the

Light Gauge Steel Engineers Asso-
ciation, I am very pleased with the
planned merger of LGSEA with the Steel
Framing Alliance. This union will bring
two great organizations into alignment.

Both organizations have done a
great deal for the cold-formed steel
industry. By combining resources, ef-
forts and manpower, even greater pos-
sibilities exist for both organizations.
Indeed, LGSEA, the technical entity of
the cold-formed steel industry, is es-
sential for the attainment of SFA’s goal
to establish prominence for cold-
formed steel in the construction mar-
ketplace. Conversely, LGSEA needs
SFA’s support to conduct the technical
programs that the industry demands
and to disseminate this information.
This logical marriage creates a synergy
that is not only desirable but essential.

Here in Hawaii, our local LGSEA
chapter is very strong and active. Like-
wise, the local SFA has many programs
throughout the year and is very visible
throughout the state. Both organiza-
tions have worked closely together for
many years. Our local LGSEA and
SFA organizations have participated in
joint functions, co-sponsored joint
seminars and collaborated on many
projects for the benefit of the cold-
formed steel industry.

As an example, Hawaii’s SFA and
LGSEA have created a joint scholarship
program in conjunction with the Univer-
sity of Hawaii, with SFA funding the
scholarship and LGSEA overseeing the
award of this scholarship to a student in-
terested in pursuing an engineering ca-
reer preferably focusing on cold-formed
steel. It is this kind of cooperation and
joint effort that has ensured a thriving
steel industry in Hawaii.

The progress made in cold-formed
steel design and construction in Hawaii
would not have been possible without
both the SFA and the LGSEA. Many in-
dividuals in Hawaii belong to both or-
ganizations and have served on both
Boards. Thus it makes sense, especially
here in Hawaii, that SFA and LGSEA
unite and streamline their operations.

By uniting both organizations, sig-
nificant efficiencies can be realized.
Duplication of effort and programs will
be virtually eliminated and each group
can focus on what is germane to its ex-
istence. The engineers will be able to
focus on technical issues (without ad-
ministrative distractions) and SFA will
have a strong technical arm which is
necessary for its mission to spread the
use of cold-formed steel in the con-
struction industry.

By uniting under one umbrella, the
finite resources of SFA and LGSEA can
be put to more efficient use. The volun-

Continued on page 11

Welcome to the Steel Framing Alliance Family!

The team at SFA welcomes LGSEA members and staff.
Thank you for supporting the steel framing effort and community!

As members of the steel framing commu-
nity, you understand the need for good,
experienced designers, and having the re-
sources you need to get the job done. The
SFA is committed to supporting the engi-
neers that make up the LGSEA, as well
as providing products and services that
support the goals and mission of the
LGSEA. Welcome aboard!

LGSEA

O Steel Framing Alliance

Steel The Better Bulider

LGSEA Mission: To enable and encourage the efficient design of
safe and cost effective cold-formed steel (CFS) framed structures.
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TECHNICAL
EXCHANGE

The Light Gauge Steel Engineers Association needs you and your experience. Please
email or fax your opinions, questions, and design details that are relevant to the cold-
formed steel industry. Upon editorial review, your submission may be printed in the Tech-
nical Exchange Section of this Newsletter.

Cold-Formed Steel Framed Shearwalls & Design Example

By Jeff Ellis PE., S.E.

AISI has recently released a new
standard entitled “Standard for Cold-
Formed Steel Framing — Lateral Design.”
LGSEA will publish a document in the near
future regarding design of cold-formed
steel framed, wood and steel sheathed shear
wall assemblies using this new AISI stan-
dard. The following article will include
an excerpt of text and an example from
the LGSEA document.

General

Light-framed shear walls have been
successfully used as lateral force resisting
elements for many years. A typical shear
wall assembly is shown in Figure 1. There
has been a large amount of recent testing
and analysis performed on these systems
including monotonic, cyclic, and shake
table testing. Typically, shear wall assem-
bly strengths are determined through
monotonic tests per ASTM E72 for wind
load resistance and cyclic tests per the Se-
quential Phase Displacement or the
CUREE protocol for seismic resistance.

Typical lateral loads on shear walls re-
sult from either wind or seismic demand.
Design wind loads are the actual expected
wind forces, whereas design seismic loads
are reduced from the actual expected seis-
mic forces based on the type of lateral sys-
tem used, how many lateral elements are
used in the structure, and the level of seis-
mic detailing performed. Designing for a
reduced seismic load reduces the cost of
construction significantly, but the tradeoff
is damage in the structure during a major
earthquake.

Design Procedure

A general procedure for design of
shear wall assemblies is outlined as fol-
lows:
1. Determine design loads (gravity,
wind, seismic, etc.).
2. Determine shear wall sheathing/fas-
tener/spacing/framing type based on pub-
lished strengths in code or standard.
3. Design connection of member deliv-

LATERALLOAD mmmg 3

| [~———TOP TRACK
| |

I+
| 4#——— ENDPOSTS
14l
||
1l

SHEATHING

Tension

ering the shear load to the shear wall (col-
lector).

4. Design boundary members and sup-
porting elements of the structure.

5. Design wall stud bracing (Ref. AISI
Wall Stud Design Standard).

6. Determine the overturning restraint
(holdown) and anchorage required.

7. Analyze top of shear wall horizontal
displacement (story drift) to determine
compliance with code requirements and
adjust as necessary. Note that one may
have to verify the initial load distribution
based on the final shear wall stiffness if a
rigid diaphragm is used.

8.  Design the foundation for all induced
forces, including anchorage embedment
and transfer of overturning compression.

Design Example
(Calculations on p. 10)

The example is a steel sheathed cold-
formed steel framed type 1 shear wall, with

HOLDOWN

BOTTOM TRACK ANCHORAGE

Compression

Figure 1

less than a 2:1 aspect ratio, per load and
resistance factor design (LRFD) for high
seismic performance or design categories.
The shear wall is the lower middle trans-
verse shear wall of the two-story cold-
formed steel framed office building and is
noted as shear wall 4 in Figure 2. The
strength level seismic force and strength
level wind force are denoted as W and
w_, respectively, also in Figure 2. Fig-

wu

ure 3 is the elevation of shear wall 4.

Deflection

Consideration of top of shear wall
horizontal deflection is important, whether
the wall is governed by wind or seismic
forces, as excessive deflection can lead to
building envelope leaks or unsightly cracks
or failures in finish materials (stucco, gyp-
sum board, glass windows, etc.). In addi-
tion, excessive deflection can lead to mem-

Continued on page 8
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Cold-Formed Steel Framed Shearwalls & Design Example

Continued from page 7 l \l, l \|/

7]

ber or assembly failure and collapse.

Wequ=280 pif
= af

Currently, there is no code drift limit 2

for walls loaded in-plane for wind. How- @
ever, ASCE7-02 commentary section
CB.1.2 states “An absolute limit on inter-
story drift may also need to be imposed in RIDGE

40 24 W
light of evidence that damage to
nonstructural partitions, cladding and glaz- 3
ing may occur if the interstory drift exceeds
about 3/8” unless special detailing prac- v &

&

tices are made to tolerate movement.” For N
seismic loading, while drifts must be com-

puted by amplifying the calculated LRFD Ty
deflections, at the ASD level this does

translate to a limit of roughly 1/2” foran 8 [ T I I

¢

foot tall wall.

Wequ=175 pif
Wwu=30 pif

The Lateral Standard provides a de- 8
flection equation for blocked cold-formed

steel framed wood or steel sheathed shear FLOOR FLOOR

wall assemblies. This equation is a func-

tion of four basic parts: linear elastic can- o 1w e & <zore, O

tilever bending, linear elastic sheathing 31— fioon Foon
shear, non-linear effects, and holdown de-

formation. The vertical deflection due to
holdown deformation is to be multiplied & T &

PO T I TN Y

by the shear wall height to width ratio (h/

2nd FLOOR PLAN

w) to obtain the holdown contribution to @

Continued on page 9 © é)
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Cold-Formed Steel Framed Shearwalls & Design Example
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Continued from page 8 Both the code and standard require-

top of wall horizontal drift as shown in
Figure 4.

The deflection equation is for a Type
I shear wall. However, 2003 IBC states
that one may compute deflection of wood
framed shear walls with openings (Type
1) by taking the maximum individual de-
flection of shear wall segments and divid-
ing it by the shear resistance adjustment
factor used in the design of the Type II
shearwall. This same methodology appears
appropriate as well for cold-formed steel
framed shear wall assemblies.

Special seismic requirements

The 2003 IBC assigns an R-value of
6.5 for light-framed wood or steel-sheathed
shear wall assemblies with no building
height limit for Seismic Design Category
(SDC) A through C and a 65-foot building
height limit for SDC D through F. As the
R-value is high and, therefore, the seismic
design load is low, the codes and standards
require special design and detailing con-
siderations to better ensure ductile behav-
ior of the lateral system. The Lateral Stan-
dard specifies special requirements when
one determines the design seismic forces
for a cold-formed steel shear wall using
an R-value greater than 3.0.

ments include that the strength of connec-
tions (top chord splices, boundary mem-
bers, and collectors), the boundary mem-
bers, and the anchorage be designed for
the amplified seismic loads (overstrength
factor, €20) or the maximum force that the
system can deliver. As mentioned previ-
ously, this is to prevent sudden failure, such
as end post buckling or a connection fail-
ure, and better ensure ductile behavior of
the assembly.

Summary

Design provisions for cold-formed
steel shear wall assemblies and understand-
ing of their performance have certainly
grown since the early 1990’s. Significant
advances and additions in the provisions
for these systems have occurred since the
inclusion of'the first code provisions in the
1997 UBC, such as addition of values for
steel and gypsum sheathing, allowance for
thicker framing members, shear walls with
openings, and deflection equations. The
current codes and AISI standards and com-
mentary developed over the last several
years provide a wealth of additional infor-
mation and clarification for the designer
and builder of cold-formed steel lateral
force resisting systems.

Figure 3

Jeff Ellis PE., S.E. is a branch engineer
for the southwest region of Simpson Strong-
Tie Co. Inc. He also serves as LGSEA
Structural Assemblies Committee chair-
man and is a member of the AISI COFS
Lateral Task Group.

Continued on page 10

Figure 4: Drift from anchorage/
holdown deformation
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Cold-Formed Steel Framed Shearwalls & Design Example

Continued from page 9

A. DESIGN LOADS

AlS| Standard for Cold-Formed Steel Framing Lateral Design
Section C2.1 (Seismic Design)

LRFD D= 060 Lat. Std.C2.1
Height of shearwall h= 9t
Second Story:
LRFD shear load applied WS WL = 280 plf
Tributary Width Trib. Width = 30ft
Story shear Woemw ™ Trib Width = 8400 |b
Total shear wall segment Il=848= 16 ft
Unit shear force VWVl Ili= 5251
Fiist Story:
LRFD shear load applied W= W = 175 plf
Tributary Width Trib. Width = 30 ft
Stary shear Vi=w " Trib. Width= 5250 Ib
Total shear wall segment L= 16 fi
Unit shear force v=(Va +V/ ZLi= 853 plf
LRFD shear wall requirements:
1st story required shear strength ¥ = 853 plf
0.027" steel sheet, double sided for 1st story Lat Std.Table C2.1-3
with screws at4" 0.c. (Vaomina = 1000 pif)
LRFD available shear strength y=10002"0 = 1200 plf

LRED Overturning Force at each shear wall ends (neglect restoring DL effects):
* Using 2 end studs either end of shear wall
Distance btwn holdown and comp. studs  d=L- (2 x flg width + hd cl) = 156 ft
12t floor overturning force C=(Vy+Vy)"hid= 7873 |b

B. JOIST RIM TO TOP TRACK

v =853 pif
#10 screws to 43-mil nm joist to 43-mil top track (Fy=33ks)) = 394 |bs/screw NASPEC E4
[£10 screws rim to track spacing = 5.5 in. o.c.

C. BOTTOM TRACK TO CONCRETE

v =853 plf
5/8" dia A307 bolt to 43-mil track to conc. = 1434 Ibs/bolt MNASPEC E3
|5/8" dia A307 bolt to track to concrete spacing = 20 in. o.c.

D. BOUNDARY ELEMENTS (END STUDS)
LRFD OT = 7873 Ibs
ASDOT=(LFRDOT/®@)/0=(7873/060)/25=5249 |bs

VWhen one uses an R > 3.0 (required for CFS framed shear wall for SDC D - F per the 2003 IBC), Lat.Std. C5.3
the AlS| Lateral Standard states the boundary members to resist lesser of -

AMPLIFIED SEISMIC LOADS = (o x LRFD OT = 3.0 x 7873 Ibs = 23619 lbs
OR
MAX SYSTEM CAN DELIVER = LRFD OT / ®© = 7873 /0.60 = 13122 lbs

[2 . 5505162 - 54 back to back end studs (Fy = 50 ksi) with mid-height steel bracing |
2002 AlS| Manual Design Axial Tables Nominal Axial Strength = Pn= 15560 Ibs > 13122 Ibs OK
Available Axial Strength = © Pn= 13226 Ibs > 7873 Ibs OK

E. OVERTURNING RESTRAINT (HOLDOWN)
LRFD OT = 7873 lbs
ASDOT=(LFRDOT/®)/Q=(7873/060)/2.5=5249 |bs

When one uses an R > 3.0 (required for CFS framed shear wall for SDC D - F per the 2003 IBC), Lat.Std. C5.3
the AISI Lateral Standard states to design anchorage to resist lesser of :

AMPLIFIED SEISMIC LOADS = (o x LRFD OT=3.0 » 7873 Ibs = 23619 lbs
OR
MAX. SYSTEM CAN DELIVER = LRFD OT /@ = 7873 /0.60 = 13122 |bs

Therefore, choose holdown to resist LRFD OT of 7873 (or ASD OT of 5249 Ibs) and has a
nominal strength of 13122 Ibs.

Newsletter for the Light Gauge Steel Engineers Association 10 July 2005




Continuing a Southern Tradition

By Ryan Smith
Board Member Atlanta/SE Chapter

he Atlanta/Southeast chapter of

the Light Gauge Steel Engineers
Association has a strong history. The
success of the chapter is a reflection
of its active membership and Board
of Directors.

During our June meeting, the
Atlanta/SE Chapter’s Board dis-
cussed the future of the LGSEA in
regards to the Steel Framing Alli-
ance merger. The Board emphasized
the importance of local chapters for
the overall sustainability of the
LGSEA nationally. One strength the
Atlanta/SE chapter shares with the
SFA is that the members come from

all realms of the construction indus-
try, including engineers, architects,
contractors, distributors, manufac-
tures, building officials, and stu-
dents. Through its diverse member-
ship, our organization influences the
use of cold-formed steel at many
levels. The SFA merger should only
attract more members from various
sectors of our industry.

Along the same lines, the At-
lanta/SE chapter maintains its mem-
bership through quarterly meetings.
The chapter succeeds in delivering
topics that cover the full spectrum
of cold-formed steel applications
with the most current technical in-
formation available. Nationally,
the LGSEA provides resources

A Victory for Cold-formed Steel

Continued from page 6

teer manhours engineers donate to these
organizations will be more focused.
More money can be directly infused into
research projects and spent to develop
and disseminate technical information.
It takes a tremendous amount of
manhours and money to conduct re-
search, develop technical documents,
publish documents, maintain a Web site
and do all the administrative functions
that accompany these processes.

Rolling the Steel Framing Alliance
Technology Team into the LGSEA Re-
search and Development Committee
will create one cold-formed engineer-
ing brain trust, and will provide a
venue for the development of ideas and
programs that will help everyone in the
industry, from the owner through the
design team and suppliers, down to the
builder and framer.

Recognizing that the LGSEA is a
very special arm of the SFA a set of “Op-
erating Procedures” has been created
specifically for this committee. These
operating procedures define an admin-
istrative structure for the committee, as
well as a procedure for developing tech-
nical research projects and for produc-
ing technical documents for publication.
These procedures create a consensus pro-
cess that gives LGSEA technical au-

tonomy to pursue projects beneficial to
the design profession and gives SFA
oversight on this committee. The pro-
cedures will streamline the processes re-
quired to get technical documents and in-
formation out to the engineering com-
munity. Also, the creation of a Techni-
cal Review Committee will ensure the
quality of technical documents, semi-
nars, and other products distributed by
the Steel Framing Alliance.

This is an exciting time to be an
engineer involved in cold-formed steel
design. Although cold-formed steel
has been around a long time, only now
are we realizing the structural poten-
tial of this material. New products,
processes and design knowledge are
constantly emerging. Designers are
stretching the limits of possibilities.
Steel is a very consistent and versatile
product, making it a very efficient
structural material. Knowing thatI can
rely on and have the support of the
SFA/LGSEA gives me much confi-
dence to recommend and design cold-
formed steel for appropriate projects.
I am excited at the possibilities that this
union will produce, and am extremely
pleased to be a part of the Light Gauge
Steel Engineers Association and the
Steel Framing Alliance.

through its publication of the News-
letters, Tech Notes and Research
Notes. With the addition of SFA’s
research and development capabili-
ties and financial strength, the
LGSEA and local chapters can of-
fer more opportunities for education
and industry feedback. Similarly,
the SFA will now enjoy a larger av-
enue to distribute information. In
the past, local volunteers have cre-
ated presentations for chapter meet-
ings. With SFA support, the LGSEA
can establish a national schedule of
presentations and reduce the dupli-
cation of efforts between chapters.
Consistent presentations will also
provide regional feedback on topics
to the LGSEA/SFA.

The next logical question is, how
do we move forward? The Atlanta/
SE Chapter’s Board identified the
need to create new chapter operating
procedures and budgets. Working
with SFA representatives we hope to
reach consensus in these areas in the
near future. Once these are estab-
lished, the individual chapters,
LGSEA national, and the SFA will
then need to openly communicate
their goals and objectives. Previ-
ously topics for meetings, technical
information and other resources were
solicited through local membership
and board member suggestions.
Aligning the SFA/LGSEA’s national
agenda with regional needs from the
chapters will better serve the indus-
try as a whole.

The Atlanta/SE Board appreci-
ates SFA’s support in the past and
looks forward to working together to
strengthen the chapter and the
LGSEA/SFA overall. As the Atlanta/
SE Chapter derives its strength from
its active membership, we hope
LGSEA/SFA will welcome the par-
ticipation of the local chapters. To-
gether we can achieve the shared goal
of increasing the specification of
cold-formed steel.

Ryan Smith is the General Manager
of Clark Western Design, LLC,
Clark Steel Framing and Western
Metal Lath’s engineering company.
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News Briefs

Continued from page 4

gineers experienced with cold-formed
steel design, this course will strengthen
their understanding of the fundamental
behavior of both members and connec-
tions, as well as provide a better under-
standing of the AISI Specification and the
AISI framing standards. A preview of
future specification changes will also be
provided. Both commercial and residen-
tial applications of cold-formed steel will
be discussed. For additional information
and a downloadable application, go to
http://campus.umr.edu/ccfss/
cont_ed/short course.html, or call
573-341-4471.

Allen named Secretary of
LGSEA

In accordance with the new Operat-
ing Procedures of the LGSEA, the asso-
ciation announced the appointment of
Don Allen as the first staff Secretary for
the organization. In the past, the Secre-
tary has been a volunteer position, elected
from the Board of Directors. The new
Operating Procedures stipulate that
elected officers are the President and Vice

President, serving one-year terms. Ac-
cording to the Procedures, “The SFA shall
... assign staff to serve as the Secretary
of'the LGSEA and be responsible for pro-
viding support for the LGSEA by per-
forming the following functions:

* Oversee compliance with these proce-
dures and the SFA Antitrust Guidelines.
» Maintain records pertaining to the LGSEA.
* Provide administrative support for the
LGSEA.

» Package and disseminate approved
work products.”

Allen, along with SFA staff members
Rose Kuria and Janice Duncan, will be
performing most of these duties as re-
quired. “I’m pleased to be back in my
familiar role, doing many of the same
things I did as Managing Director” stated
Allen. “Most of the LGSEA volunteers
are great folks to work with; and I’'m
looking forward to a productive year with
the organization.”

Allen also serves as Technical Direc-
tor of the Steel Stud Manufacturers Asso-
ciation, and Director of Engineering of the
Steel Framing Alliance. Allen can be
reached at dallen@steelframing.org, or at
706-597-8076.

LGSEA General Mem-
bership meeting in
conjunction with
METALCON

The 2005 Annual Meeting of the
Light Gauge Steel Engineers Associa-
tion will be held on Wednesday, Oc-
tober 5, 2005, starting at noon at the
Donald Stephens Convention Center
in Rosemont, Illinois. Additional de-
tails will be available at the LGSEA
website as well as www.metalcon.com
as the date draws nearer. Rather than
the traditional committee meetings
typically held in conjunction with
METALCON, task groups will report
to members at the main meeting, giv-
ing progress reports and agendas of
upcoming committee activities. Lunch
will be served, and special recognition
will be given to individuals and groups
that contributed to the organization
over the 2004-2005 year. Also, newly
elected officers of the organization
will be installed in the first installa-
tion ceremony of this type for the new
LGSEA.

Solutions for Steel Framing Engineers

Lateral Force/Uplift Solutions

StiffClip” CL
- Pre-drilled holes for
fasteners and anchors
- Stiffened angle resists
vertical, lateral, and
retational loads
-Load Rated

www . steelnetwork.com

Your Link To The Btoeel Industry

StiffWall® Sw-s
- Pre-drilled holes for ' f
| Tasteners and anchors
- Labor-saving shear wall ,f
-Load Rated

The Steel Network, Inc.

Load Bearing Wall Solutions

SigmaStud™

- Significant increase in strength
over conventional studs

- Requires less material; 14ga,
"Coe” to 1Bga. "5G" common

BuckleBridge™
Tabs lock into slots for
continuous system
development

- Fits in SigmaStud™ and
SIMA standard wall sections

The Steel Network is the only manufacturer to provide
connections for ALL applications of light steel framing.
Each connector is engineered and load tested!
Contact us for your free Light Steel Framing Manual.

Phone: BBEB-474-48B76
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Figure 1: Test specimen showing screw shear/tension failure.

Figure 2: Test specimen showing track failure on built-up jamb.

Preliminary Report Released on Stud to Track Research

By Don Allen, PE.

arlier this year, the Canadian

Sheet Steel Building Institute
(CSSBI) and the University of Wa-
terloo released a preliminary report
on the lateral strength of stud to track
connections. Although previous
tests have been performed on single
studs away from the end of a track
segment, this research focused on
jamb studs, including multiple and
built up members. 96 tests have been

Figure 3: Single stud failure in track.

carried thus far out on various con-
figurations of jamb studs:

*  Back-to-back, toe-to-toe, and single
jamb studs

¢ Atthe end of the track and interior

e 3-5/8”and 6” studs

*  Thicknesseds from 33 mil to 75 mil

¢ Stud and track same thickness

e Effect of missing screws in top flange

Preliminary findings show that:
e The web crip-
pling and punch-
through failure modes
identified in single
studs also occur in
jamb studs.

* The strength of
the screws connect-
ing the stud to track
contribute to the ca-
pacity.

*  Deformation may
be the limit state for
many assemblies (i.e.
thin track members).
e It could be diffi-
cult separating out the
different contributing
factors.

After issuance
of the preliminary
report in February,
researcher Victor

Lewis has been working to combine
this data with previous tests on simi-
lar stud-to-track connections. Based
on initial research, there are over 120
data points to be incorporated. Once
this is done, Lewis hopes to develop
predictor equations based on the fol-
lowing four failure mechanisms: web
crippling, track punch-through, track
deformation, and screw failure.

The final report from this work will
be published in February 2006.

Figure 4: Punch-through failure at end of track.
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ICC High Wind Committee
Charts a New Course

By Robert J. Wills PE.
Regional Director for the American Iron and Steel Institute

s aresult of input from AISI working with other ma-

terial industry associations, the ICC Standards Coun-
cil has decided to change direction with respect to the
development of a proposed Hurricane Resistant Construc-
tion Standard.

The ICC standard had been envisioned as a replace-
ment for the Standard Building Code SSTD10 High
Wind Design Standard, which was heavily used in
coastal regions. Both the SBCCI standard and the pro-
posed ICC replacement document were intended to pro-
vide prescriptive provisions for the construction of resi-
dential buildings in hurricane regions. The existing
SBCCI document only addressed wood and masonry
construction types, but ICC had anticipated that the new
document would expand to include cold-formed steel
framing and insulated concrete form construction, and
potentially allow for mixed construction materials in a
prescriptive manner.

The ICC committee was appointed a year and a half
ago and had been meeting frequently to develop an ini-
tial draft. However, at recent meetings, it had become
increasingly apparent that it was going to be difficult and
redundant to develop a merged document to cover a wide
variety of construction types when all the involved mate-
rial industries already had ANSI recognized standards of
their own to address high-wind applications.

AISI, working with the American Forest Products
Association and the National Concrete Masonry Asso-
ciation, participated in a series of conference calls that
led to the creation of an issue document that could be
used to carry our common concerns to the ICC Board
of Directors. Among the concerns expressed by the
group were compatibility issues between the design
methodologies of the industry documents, the confu-
sion created by multiple documents with potentially dif-
fering requirements, and the legal implications result-
ing from the need to protect the copyrights for the ex-
isting industry standards.

These concerns were expressed to the ICC Standards
Council, which led to their decision to abandon the de-
velopment of a new standard. Alternatively, ICC has cho-
sen to rely on industry-developed material design stan-
dards, which are already adopted by reference in the IRC
and IBC. It was recognized that there are some high-
wind provisions that need to be added to the IRC, such as
more comprehensive provisions for foundations, and sim-
plified solutions to address high-wind concerns for doors,
windows and roofing. The ICC Hurricane Resistant Con-
struction Committee will continue to work to develop pro-
visions to address the full spectrum of high-wind con-

Continued on page 16
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Constructing Blast Resistant Structures

Continued from page 5

FE/BR materials (e.g. louvers, en-
trances, storefronts) may require ad-
ditional localized reinforcement.

Rough openings above the first
level, in areas where the steel stud
wall system is sheathed in 54 mil
sheet steel, are addressed differently.
In these cases the blast load is trans-
ferred directly to the steel studs at the
window head and sill. These connec-
tions are more detailed to exploit the
ultimate strength available from
these studs and allowing them to
achieve full tension membrane. Fig-
ure 4 depicts these connections in a
full-scale blast test. While at first
glance this assembly may seem a bit
onerous, prefabricating a steel sub-
frame that would be a transition be-
tween a blast window and the steel
stud wall system that accepts and
transfers the load imparted to them
could facilitate its implementation.
The advantage of this approach is
that, if properly designed and fabri-
cated, it could perform the same
function as a traditional blast window
embed and allow direct bolt up of the
window to this transition sub-frame.
Additionally, this approach provides
the general contractor with vertical
adjustability in the rough opening
during fabrication of the steel stud
frame.

Ideally this system would be ex-
ecuted employing continuous steel
studs from the first level slab to the
top of the parapet if the overall build-
ing height permits this approach.

Figure 3: Typical window in test wall.

While steel studs are commercially
available in the U.S. in 60-foot
lengths this design may not be prac-
tical in all cases. The DOS and
ERDC have developed a stud splice
detail utilizing 1/2” steel plate, ap-
proximately 16” long and featuring
12 bolts to make the splice. This de-
sign is intended to allow the spliced
stud to produce its maximum strength
and achieve tension membrane over
its entire length. The optimum loca-
tion for these splices would be di-
rectly in front of a floor slab. This
location is the least likely to inter-
fere with the deformation experi-
enced by the stud pairs under blast
loading.

Recent experimentation indicates
that if the 54 mil sheet metal is butted
to an adjacent sheet they will sepa-
rate under the blast loading. The de-
formation and elongation in the studs
may create gaps between successive
sheets of this steel and allow over-
pressure and debris to enter the struc-
ture. Itis recommended that succes-
sive sheets be overlapped 17
to 2”to minimize this potential
hazard.

Testing by DS and ERDC
has revealed the importance of
interior sheathing for this con-
struction system. The signifi-
cant deformations experi-
enced during blast loading
have a tendency to detach
gypsum wallboard off the in-
terior face of studs at rela-
tively low velocity. Develop-
mental testing of this system
has led DS to recom-
mend that the interior
face of the stud be fin-
ished with a steel-
backed composite
gypsum board product
to prevent this occur-
rence. Utilizing this
material as the interior
cladding material also
improves the overall
performance of this
wall system by pre-

venting stud rotation and keeping the
studs aligned normal to the blast
loads.

Department of State R&D con-
tinues to evolve this construction
technique. The goal is to move from
the prescriptive solution tailored for
specific DOS projects to an estab-
lished design methodology that is
adaptable to other combinations of
charge, distance and blast load dura-
tion. This capability may be of ben-
efit to other organizations and mis-
sions. Towards this end the DOS in
conjunction with ERDC and the Uni-
versity of Missouri are developing a
PC based design tool called the Steel
Stud Wall Analysis Code (SSWAC).
Once this software tool is completed
it will allow designers to tailor this
approach to variances in blast load-
ing as well as floor heights, stud size/
spacing and different cladding op-
tions. If interested in possibly re-
ceiving a copy of the SSWAC design
tool once it is completed please E-
mail norrisrj@state,gov.

Figure 4. Upper floor window connection.
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ICC High Wind Commit-
tee Charts a New Course

Continued from page 14

cerns, however, the provisions that this
committee produces will be introduced
to the IRC through the normal code
change process rather than developed as
a self-contained standard.

AISI will continue to work as a
member of the ICC committee to pro-
vide input with respect to the steel
industry's interest in door, window and
roofing products and materials, as well
as helping to insure that the committee's
work is coordinated with the design and
construction documents developed by
the AISI Committee on Framing Stan-
dards. By working together, industry as-
sociations have protected their common
legal interests, avoided the potential for
confusion that can arise from redundant
or conflicting standards, and assisted the
ICC in the development of construction
documents that will provide the level of
safety for hurricane prone regions that
developers and homeowners expect.
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