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Stiffened Floor Joist Assemblies w/ Offset Loading

By Steven R. Fox, PhD, PE

General Manager Canadian Sheet Steel Building Institute

he AISI Committee on Framing

Standards (AISI COFS) has pub-
lished the Standard for Cold-Formed
Steel Framing — General Provisions
(AISI 2001a). This document gives
the requirements for construction with
cold-formed steel framing that are
common to prescriptive and engi-
neered designs. One of the require-
ments in the General Provisions stan-
dard calls for “in-line” framing unless
a structural load distribution member
is included. In-line framing means that
the “joist, rafter, truss and structural
wall stud shall be aligned so that the
centerline (mid-width) is within %
inch (19 mm) of the centerline (mid-
width) of the load bearing members
beneath”.

Preliminary tests on floor joist assem-
blies (Black et. al., 2002) revealed that
there could be a significant reduction
in the strength of the assembly with an
offset load path such as that shown in
Figure 1. Based on these findings, it
was decided that a more extensive
investigation of these assemblies was
needed to determine the actual behav-
ior, and to define more appropriate
alignment rules as needed. A research
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project was carried out at the Univer-
sity of Waterloo to investigate the be-
havior of cold-formed steel floor as-
semblies subjected to variations in the
alignment of the components. This pro-
ject involved testing 110 assemblies
subjected to end- and interior-two-
flange loading.

The test assemblies were constructed to
model actual floor assemblies follow-
ing the AISI Prescriptive Method (AISI
2001b). Each specimen was 4-foot
square and included four floor joist
pieces, rim track, bearing stiffeners,
and load bearing stud wall. Tests were
carried out loading the end of a joist
(end-two-flange) as well as at an inte-
rior location (interior-two-flange) simu-

(Continued on page 2)

AIlSI Creating Code of Standard Practice

By Jeffrey M. Klaiman, ADTEK Engineers, Inc.

The lines of responsibility in cold-
formed steel framing design and con-
struction have been vague and unclear.
In response to this situation, the Ameri-
can Iron and Steel Institute’s Commit-
tee on Framing Standards has been
developing a Code of Standard Prac-
tice for the Cold-Formed Framing In-
dustry for several years. Now in its
fourth draft version, the document is
being prepared for the first full review
in its complete form by the entire com-
mittee, as well as representatives of
AWCI, AIA, SSMA, STCA and
LGSEA..

The purpose of this document is to help
define the roles of the owner’s repre-
sentative, architect of record, engineer
of record, specialty engineer, manufac-
turer, framing contractor and truss/wall
panel supplier in the design and con-
struction of cold-formed steel framed
structural systems. The document is
loosely based on similar documents by
AISC and SJI, as well as WTCA and
TPI.

Among the many topics covered in the
Code of Standard Practice will be con-
(Continued on page 3)
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( Stiffened Assembly -Continued from page 1)

lating a continuous member over an
interior support. The range of variables
investigated in the experimental pro-
gram included: joist depth, joist thick-
ness, rim track thickness, wall stud and
track sizes, wall track thickness, bear-
ing stiffener type, bearing stiffener
thickness, in-line and %.” offset load-
ing; sub-floor; joist bearing width,
bearing condition.

The following summarizes some of the
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mation associated with the ulti-
mate capacity of the assemblies,
particularly with load applied at
the % inch offset.

e The interior location is more sensi-
tive to the offset in the load path
than the end location.

Based on these results, a change has
been recommended to the wording of
the AISI General Provisions Standard
that would limit the amount of offset
allowed. The proposed wording is as
follows:
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conclusions resulting from the behav-
ior of the assemblies as they were
tested and the comparisons of the vari-
ous test results.

e The % inch offset can cause a
significant reduction in the
strength of the assembly com-
pared to the in-line conditions, at
a capacity less than what would
be predicted for a joist with a
bearing stiffener.

Some form of load distribution is
beneficial if there is an offset in
the load path. This load sharing
can come from a thicker wall
track or sub-floor sheathing.

The assembly is made up of a
number of components that all
influence the strength and behav-
ior of the collection (e.g. joist
size, rim track size, sub-floor,

“Each joist, rafter, truss, and structural
wall stud (above or beneath) shall be
aligned vertically according to the
limits depicted in Figure 2. The align-
ment tolerance is not required when a
structural load distribution member is
specified in accordance with an ap-
proved design or a recognized design
standard. For an engineered design it
may be possible to use the research
results to accommodate less stringent
requirements.”

Editors note:  This article does not
address wall assemblies that include
structural panel sheathing placed on
the wall. Such conditions could sig-
nificantly increase the stiffness of the
top track. For the complete report on
this subject refer to Fox, S.R., (2003)
The Strength of Stiffened CFS Floor
Joist Assemblies with Offset Loading,

evaluated by a qualified engineer before . P P
being relied on for any particular situation. wall track th'Ckn?SS:_ (_)ffset)- Amer!can Iron and Steel Institute,
Copyright © 2004, LGSEA. e There can be significant defor- Washington, D.C. O
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LGSEA April Committee Meeting Updates

In mid-April, four of the five LGSEA
committees and task groups held meet-
ings in conjunction with the Associa-
tion of Wall and Ceiling Industries,
International (AWCI) annual meeting
and expo in Las Vegas, Nevada. The
Joint Task Group on Corrosion and
Durability, which is a joint committee
with the American Iron and Steel Insti-
tute’s Committee on Framing Stan-
dards (AISI/COFS), had their very first
face-to-face meeting.  This group,
which was responsible for the develop-
ment and technical review of the re-
cently released Coastal Corrosion Pro-
tection Technical Note, discussed other
publications either recently completed
or under development in the steel in-
dustry.  Also, current research with
respect to corrosion and durability, as
well as future actions, were discussed.

The Structural Assemblies Committee
approved the final version of the Slip
Connector Technical Note with some
comments on the included details. Fu-
ture research, as well as upcoming re-
search notes on Alternative Slip Track
Design and the final version of the Be-
havior of Shear Transfer Brake Block-
ing Research Note were reviewed. The
Brake Blocking note was approved for
publication. The committee also voted
on two assemblies as the priority for
technical note development (see arti-
cle on page 4).

The Fastener Connector Committee
reviewed proposals for future tech
notes, including one for a note on Clip
Angle Design. Also reviewed was a
compilation note with information on
fasteners and fastening systems used
with steel and their suitability for par-
ticular applications. The current draft
of the tech note Screws for Wood to
Steel Construction was thoroughly re-
viewed and comments were passed
along to John Lyons, the primary au-
thor. The updated note is currently
going through the committee review
process, and should be posted on the
web by the time this article is pub-
lished.

The Truss Task Group met on Friday,
April 16, in conjunction with the
AISI/COFS Truss Committee. New
chairman Brad Cameron, who was ap-

pointed in October to replace retiring
chairman Mike Pellock, had the com-
mittee look at several tech notes that
are currently under review or being
updated. The latest version of the tech
note on permanent roof truss system
bracing is available in the Truss Task
Group page of the LGSEA website. If
you have comments on this version, or
any of the website content, please send
these to dallen@lgsea.com. The sub-
committee working on this will have a
new version posted on the website
sometime this month. In new business,
the committee is looking at developing
a document for steel trusses that is
similar to what the Building Compo-
nent Safety Information (BCSI) is for
wood. The latest version of BCSI was
available and passed out to members.
Several of the current documents from
the Steel Truss and Component Asso-
ciation (STCA) as well as the Wood
Truss Council of America (WTCA)
were also distributed. The committee
also discussed the suggested methodol-
ogy of design for truss wind loads, in-
cluding a discussion of when it is ap-
propriate to use main wind force resist-
ing system loads. Jerry Peters sug-
gested that the next Truss Task Group
meeting be in conjunction with the
COFS Truss Committee meeting in
September.

The Research and Development Com-
mittee has developed and pilot tested a
new L-Header assembly. The new L-
Header assembly is different than those
currently available in the AISI Standard
for Cold-Formed Steel Framing-Header
Design.  The new assembly involves
the same single or double L-header but
with vertical legs that are longer ex-
tending to the head track of the opening
below. Connecting the bottom of the L-
header to the track significantly in-
creases the assembly strength. These
assemblies are currently being used on
isolated production projects and have
been found to be very efficient and
offer a more cost effective design for
many common residential details. The
RDC is in the process of completing a
proposal for more comprehensive test-
ing. Engineers and contractors that are
interested should contact Dean Peyton
at dpeyton@anderson-peyton.com.
Look for the next LGSEA NL to have

SSMA

WWW.SSMA.COM

STEEL STUD MANUFACTURERS ASSOCIATION

Standardizing the

Cold-Formed Steel Industry

Headquarters Office:
8 South Michigan Avenue, #1000
Chicago, IL 60603
312-456-5590
email: ssma@gss.net

Technical Services Office:
New Location:
1201 15th Street NW
Suite 320
Washington, DC 20005-2842
202-785-2022

a report summary with preliminary load
tables.

Other than Truss, the next series of
committee meetings are scheduled in
conjunction with the LGSEA 10" anni-
versary and other industry events at
METALCON, October 20-22 in Las
Vegas. 4

(Code of Std Practice -Continued from page 1)

tract documents, classification of mate-
rials, dealing with discrepancies, ap-
proval of erection and installation
drawings, material characteristics, qual-
ity control and contractual relations.

Two special task groups are preparing
the final two sections this summer for
inclusion in the next draft version,
scheduled to be distributed to the Main
Committee this fall. John Carpenter of
Alpine Engineered Structures is head-
ing one task group to finalize the por-
tions of the document related to trusses
and wall panels, and Steve Walker,
President of Light Gauge Steel Engi-
neering Group, Inc. in Florida, is chair-
ing the other task group to finalize the
documents overall direction and coor-
dination. O
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The Light Gauge Steel Engineers Association needs you and your experience. Please
mail or fax your opinions, questions, and design details that are relevant to the light
gauge industry (fax to (253) 941-9939). Upon editorial staff review, your submission

Techmical Exchange Scfiop

may be printed in the Technical Exchange Section of this newsletter.

Horizontal Joints in Sheet Steel Shear Walls
By Reynaud Serrette, Center for Light Frame Structural Research (CLFSR), Santa Clara University

The 2003 International Building Code
(IBC), Section 2211.2.2.1, and 2003
edition the NFPA Building Construc-
tion and Safety Code (BCSC), Section
44.8.1.2.1, provide detailed require-
ments for connections at the edges of
sheet steel panels in shear wall applica-
tions. Both model codes require that
“All edges of the steel sheets shall be
attached to framing members, strap
blocking or shall be overlapped and
attached to each other with screw spac-
ing as required for edges.” The IBC
and BCSC also notes in Clauses
2211.2.2(7) and 44.8.1.2(7), respec-
tively, that where horizontal strap
blocking is used at panel edges, it shall
be a minimum of 1-1/2 inches wide and
of the same material and thickness of
the framing members (studs and
tracks). What is not clear in the codes
are specific requirements (as provided
for strap blocking) when sheets are

Research conducted by the CLFSR
with sponsorship from the National
Association of Home Builders Re-
search Center and LGSEA, provides
some guidance of the issue of the
lapped connection. Reversed cyclic
tests were conducted to evaluate and
compare the response of a 4 ft. x 8 ft.
shear wall with a lapped joint with the
code values. The lap detail called for a
1.5 inch overlap with a single line of
fasteners (edge spacing per code) at
the mid-width of the overlap. The re-
sponse envelope results from two
lapped joint tests are shown in the
graph below. Comparing the nominal
strength of the lap-jointed wall (790
plf) with the values given in the code
for a 2 inch edge and 12 inch field
schedule (1170 plf), it is evident that a
simple lapped joint with the same edge

fastener schedule is incapable of de-
veloping the strength of a solid sheet
of steel. A ratio of the strengths sug-
gests that a 30 percent reduction
should be taken for the simple lap con-
nection discussed here. U

simply lapped.
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Two Assemblies for Tech Note Development Underway

At their meeting in April, the Struc-
tural Assemblies Committee of the
LGSEA reviewed several assemblies
as possible candidates for additional
research as well as development into
LGSEA Technical Notes. Two assem-
blies were approved for Technical
Note development.

The first assembly was the design of a
shear wall, based on the soon to be

released American Iron and Steel In-
stitute (AISI) Standard for Cold-
Formed Steel Framing: Lateral De-
sign. This would include an example
with the design of the collectors,
boundary elements, selection of the
sheathing and fasteners, design of the
shear anchorage, and design of the
overturning restraint.  Jeff Ellis of
Simpson Strong-Tie, and Chairman of

(Continued on page 7)
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CCFSS Specialty Conference
November 4-5 in Orlando

The Wei-Wen Yu Center for Cold-
Formed Steel Structures, University of
Missouri-Rolla, will present the Sev-
enteenth International Specialty Con-
ference on Cold-Formed Steel Struc-
tures on November 4" & 5" 2004.
The Conference will be held in Or-
lando, Florida.

Recent cold-formed and stainless steel
research discoveries, as well as appli-
cation of research and developments
will be discussed. Examples of topics
of interest to engineers in the light-
steel framing industry include a dis-
cussion of research on sheathing
braced wall stud behavior, stud-to-
track connection behavior and design,
discussion of truss gusset plate behav-
ior and design, and an overview of
Committee on Framing Standards
accomplishments. Approximately 50
technical papers will be presented
during the two-day conference.

Written papers for all presentations
delivered during the two-day confer-
ence will be contained in the bound
conference proceedings.

For more information regarding the
conference venue and lodging accom-
modations, visit the Center’s website at
www.umr.edu/~ccfss. To be added to
the mailing list for conference bro-
chures and other Center mailings,
please email ccfss@umr.edu and pro-
vide your contact information.Q

Educational sessions for design
professionals announced for
METALCON 2004

During the week of October 18, the
Metal Construction Association will
host several activities and educational
sessions in conjunction with METAL-
CON, the official trade show of steel
framing. METALCON 2004 will be
held in Las Vegas, Nevada, October
20-22. Following is a preview of the
suggested engineering related presenta-
tions and educational sessions that are
currently being reviewed. Note that all
METALCON sessions will be pre-
approved for AIA Continuing Educa-
tion, as well as Professional Develop-
ment Hours and Continuing Education
Units in most states.

/,

Call Toll-Free

general purpose and specialty clips and fasteners.

e[Siiglelal Metalframing Refelnil

AVAADIERTUg

elivery!
866-638-1908

One of the industry’s widest selections of deflection, bridging, rigid,

Sunday through Tuesday, October
17-19: STUD University, a 3-day inte-
grated program designed to teach car-
pentry framing skills with light gauge
steel.

Tuesday, October 19: Using the
North American Specification and
the Wall Stud Standard: Real world
examples and detailing choices.

Wednesday and Thursday, October
20-21: New Building Code Issues:
The challenges for metal framing and
roofing design and construction in the
ever-changing code environment.
Beyond the Curtain-Wall: design and
detailing in mid-rise construction.
Special Issues in Roof and Truss
Construction and Design: Developing
integrated systems in non-combustible
construction with metal roofing and
roof framing. Design Details: the pros
and cons of specific details used in
load bearing and curtain-wall con-
struction. Design in High-Seismic
Areas: from the engineer and builder
perspectives. Current research: is-
sues, needs, and programs for cold-
formed steel framing. O
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METAL FRAMING
A Worthington Industries Company
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light gauge steel roof, floor and wall framing
systems offer the safest, most cost effective way to
build a completely non-combustible building
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Let Aegis and their network
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will be built. You'll get a
downloadable Microsoft"
Word file — complete with
a list of suppliers ready to
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website to learn how Aegis
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level of construction
performance and reliability.
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Software Survey to be
published in September

Every two years the LGSEA performs
a software survey. The survey ad-
dresses computer aided products and
software services that apply to cold-
formed steel design and construction.
This year we will include the software
survey in our September issue of this
Newsletter, and we are planning a
software symposium and roundtable as
part of the METALCON training ses-
sions this October in Las Vegas. Ap-
plicable products include the follow-
ing:

e Structural design software for cold-
formed steel members

e Structural design software for cold-
formed steel systems

e Structural design software for cold-
formed steel trusses and frames

e Whole-house and whole-structure
software that tracks loads and de-
signs portions of cold-formed steel
systems.

o Software that calculates loads on
cold-formed steel systems.

e Takeoff and cut list development
software, either stand-alone or as
add on to one of the systems noted
above.

e Any other member, assembly, or
component software that incorpo-
rates the North American Specifi-
cation for the Design of Cold-
Formed Steel Structural Members
(NASPEC) or previous versions of
the AISI specification to design
building members, components, or
systems.

A submittal form is available at the
LGSEA website at www.L GSEA.com.
Follow the link on the home page.
Once the survey is complete, details
will be available in the members only
section of the website. Deadline for
submittals is midnight July 30,
2004.4d

Formed Steel Framing - Prescriptive
Method, and has been actively in-
volved in AISI’s standards develop-
ment procedure. He has also authored
many of the current tech notes in the
LGSEA library. Howard Lau has
been active as an officer in the Hawaii
chapter of the LGSEA, and earlier this
year was one of their first two induc-
tees into their “Hall of Fame.” Lau is
currently serving as chairman of the
LGSEA bylaws task group.4
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Today!
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Fax: 817-483-1521
info@TrusSteel.net
www. TrusSteel.com
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New Directors Elected

LGSEA members elected four direc-
tors in a general membership ballot
closing on March first. Pat Ford, a
former president of the Light Gauge
Steel Engineers Association, was
again elected to the board after leaving
his board position last year. Howard
Lau, President of Shigemura, Lau,
Sakanashi, Higuchi & Associates, Inc.,
as well as Nader Elhajj of the National
Association of Homebuilders Re-
search Center, were re-elected to serve
two-year terms as director. Elhajj had
been appointed to fill the position va-
cated earlier this year by Randy Dau-
det. Mr. Elhajj has worked with the
steel industry through the research
center for more than ten years. He
was one of the primary authors of the
first edition of the American Iron and
Steel Institute’s Standard for Cold-

WE'RE BOTH HERE.

(Tech Committee -Continued from page 4)

the Structural Assemblies Committee,
will lead the task group developing
this document.

The second document will address X-
braced walls. Topic areas to be cov-
ered will include single sided and dou-
ble sided walls, and assemblies with
single tension braces on either side of
an opening. The design examples
would include design of the various
elements, including the collectors,
boundary elements, gusset plates, an-
chors, and the straps themselves. Cal-
culation of drift for a specific panel
would be included as well. Greg
Greenlee of USP/Gibraltar Connectors
will lead a tack group for developing
this document.

If you are interested in participating
in the development of these or any
other LGSEA technical documents,
contact the task group leaders, or the
LGSEA at 866-GO LGSEA.. O

Steel Framing Alliance”

Steel The Better Builder.

Working side-by-side to make light gauge steel
framing your construction material of choice.

Light Gauge Steel Engineers Association for technical, design, and
code requirements and Steel Framing Alliance for construction
know-how, business relationships, and infrastructure development
Whatever your need is, we've got you covered.

Call 202.785.2022 or visit
Igsea.com and steelframingalliance.com

National Housing Center,

1201 15th Street, NW, Suite 320, Washington, DC 20005
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Keymark Enterprises LLC introduces its NEW

KeyTruss®C is the easiest and

Back-to-Back Cee Truss Design Software
most sophisticated software tool for
designing Back-to-Back Cees!

‘ Keymark is offering the power of
‘b‘ @ Automated truss software with the

r flexibility of buying Cee Studs from

KeyTruss is packed with Tools to remove
the mystery from building trusses.

KéyTr
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Copyright©2003 Keymark Enterprises, LLC ALL RIGHTS RESERVED
KeyTruss® is a registered trademark of Keymark Enterprises, LLC Please Contact us for a Free Demo!

Automated ASCE 7-98 Wind Loading
Deflection, Moment and Shear Diagrams
Automated Quote and Invoices
Automated Cut Lists

For more information, please visit Keymark’s website at http://www.keymark.com

To place an order, please call 720-622-2519
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