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Test Results on Wall Height Limits

by Young-ki Lee and Thomas H. Miller, Ph.D., P.E., Oregon State University

A series of composite wall tests were Cold-formed steel studs were spaced at
conducted by Oregon State 24 in. on center, and sheathed on both
University through the funding and sup- sides using 1/2 in. gypsum board. Panels
port of the Metal Stud Manufacturer's were tested in a simply supported, ver-
Association, Metal Lath/Steel Framing tical orientation, simulating service con-
Association, Gypsum Association, ditions. The series consisted of 49 tests
Drywall Information Trust Fund, and of wall panels with the following char-
Knorr Steel Framing Systems, Inc. acteristics:

These tests were conducted to developl) Nominal 4 and 8 ft high panels (43-
experimentally-based limiting heights 1/4 in. and 88-1/2 in. actual spans,
for interior, non-load-bearing walls respectively) were sheathed with one
under uniformly distributed, out-of- sheet on each side (no joint),

plane, lateral loadings. Testing was in 2) Nominal 14 ft height panels (160 in.
compliance with ICBO ES ACS6, actual span) were sheathed with one
"Acceptance Criteria for Determining 12 ft. sheet and a second sheet to
Limiting Heights of Composite Walls make up the balance of the span,
Constructed of Gypsum Board and Steel 3) Nominal 16 ft (184 in. actual span)
Studs,” and ASTM E 72-80, "Standard height panels were sheathed with one
Methods of Conducting Strength Tests of 12 ft. sheet and a second sheet to
Panels for Building Construction," using make up the balance of the span.

a uniform, vacuum chamber loading. Continued on page 2

Clinching - for framing without screws
by Dr Hans Bergkvist, ATTEXOR Inc.

A critical aspect of the growth of
cold-formed steel framing is the
identification of fastening methods that
quickly and inexpensively produce
strong and reliable connections. In some
cases, these methods involve the adapta-
tion of an existing technology to steel Clinching joins sheet materials and pro-
framing. files by generating a rivet-like joint in
the framing members in a punching and
Clinching, for example, has been used squeezing sequence. As demonstrated
for several decades in the automotive in other industries, clinching produces
and appliance industries as a substitute strong connections in pre-coated or gal-
for rivets, screws and spot welding. vanized material found in the cold-
Although clinch fastening tools have formed steel industry and gives a fin-
been available to the steel framing mar- ished assembly without pre- or post-
ket for a number of years, the potential work. Clinching does not build any ther-
for lower per-connection costs and faster mal stresses into the workpiece which
installation times has increased interest gives a clinched joint exceptional perfor-
by a number of builders.

Continued on page 4
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Wall Height Limits

Continued from page 1 stiffnesses derived from multiple test

heights and linear extrapolation for lim-
The chamber method of loading was iting heights greater than 16 ft were
used with an airtight frame surrounding used and are both permitted by ICBO ES
the specimen. For nominal 4 ft height AC86. Composite bending stiffness
tests, the lower track was screwed direct- includes the effects of both the gypsum
ly into a 1 in. thick wooden base, which board and steel studs, and was based on
was bolted to the bottom of the frame.  the equation for the midspan deflection

of a simply-supported beam with a uni-
Successive incremental loadings were formly distributed loading over its entire
applied for 5 minutes to achieve deflec- span.
tions of L/360, L/240, and L/120, where
L was the actua
simply supported
height of the
panel. Failure wa

Continued on next page

defined as wher -y Ll I
the maximum

pressure could ng J IT”
be sustained with for Steel

out sudden or con
tinuous movemen
of the test speci
men.

“IT” is the only software package that
offers you a complete design of all
building components including:

Conservative lim-
iting heights base
on deflection were
determined from &
thorough analysis
of the vertical
composite  wall
test results usin
an average com
posite  bending
stiffness for each
wall panel specii
men. Linear inter-
polation betweer
the resulting aver
age composité

- Engineered roof truss layouts -
- Roof or floor joist design -
- Automatic framing plan generation -
- Wall layout and elevation plots -
- Development of wind and seismic loads -
- Proprietary or Cee section trusses -
- Full material takeoffs -
- Metric or imperial input and output-

Visit Keymark at Metalcon ‘98 in San Diego, CA
Booth 437
or contact us at:
2905 Wilderness Place, Suite 202
Boulder, CO 80301
(303) 443-8033 fax (303) 443-9054
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Wall Height Limits

Continued from previous page but also shear and web Crippling, were

strength, considering not only flexure and novice framers.
For more information, contact: Toni

less than those determined based onLewis, AISI (202) 452-720201

Allowable heights of the wall studs deflection from the tests, the lower

alone based on flexure, shear, and web heights based on strength controlled the
crippling strength-related  failures, limiting height value.
(including the effects of local buckling)
were calculated in accordance with Design applications of these results
ICBO ES A46, "Acceptance Criteria for should include consideration by the
Steel Studs, Joists and Track." The ben- design professional of the potential
eficial effect of the gypsum board was effects of humidity and moisture con-
neglected in these calculations, except tent, repeated loads, damage to studs ang
for the restraint provided against lateral gypsum board, and improper installa-
buckling. Limiting heights based on ulti- tion. A study of these effects, however,
mate loads from the flexural testing was not within the scope of these tests.
were also derived using ICBO ES AC86. The limiting height table (Table A) is
Linear interpolation between the multi- considered appropriate for the design of
ple test heights was used, as permitted walls with studs having the same nomi-
per ICBO ES ACS86, to derive limiting nal dimensions and properties as those
heights based on flexural strength tested. For additional information,
between the panels 8 ft height and taller. contact Thomas Miller, Ph.D., P.E.,
(541) 737-33220

)

The nominal 4 ft height panel tests were
conducted for the 18 mil (25 gauge) National Training

studs to determine experimentally 1) . .
shear capacity, 2) strength in a web crip- Curriculum Published

pling failure mode, and 3) potential hor- The American Iron & Steel Institute

izontal shear failure along the screw (AlSI) has released a standardized train-
connections between the studs and ing program on steel framing techniques
sheathing in a high shear condition. that provides step-by-step illustrated

—

ICBO ES REPORT No. 4943.P

Allied-American Studco, Inc.
(800) 877-8823

Angeles Metal Systems
800) 366-6464

California Metal Systems
(714) 895-3545

Consolidated Fabricators
(213) 586-4525

Design Shapes in Steel
(818) 579-2032

Phoenix, AZ

Commerce, CA

Westminster, CA

Paramount, CA

South El Monte, CA

Kirii (U.S.A.), Inc. Honolulu, HI
(dba Studco of Hawaii, Inc.)
(808) 845-9311

Knorr Steel Framing Systems Salem, OR
(800) 547-7840

Scafco Corporation Spokane, WA
(509) 535-1571

Western Metal Lath, Inc. Riverside, CA

(800) 865-5284

Where limiting heights based on framing techniques for both experienced
Table A . . . :
Limiting Height for Interior Non-Load Bearing Walls
18 Mils (25 Gauge) 33 Mils (20 Gauge)
Stud Web Deflection Lateral Pressure Stud Web Deflection Lateral Pressure
Depth Limit 5psf 7.5psf | 10psf | 15psf Depth Limit 5psf | 7.5psf |10psf | 15psf
1.625" L/360 - - - - 1.625" L/360 7-9" - - -
L/240 7-11" - - - L/240 8-11" 7-9" - -
L/120 9'-9" 8'-0" - - L/120 11'-2" 9'-9" g8-11"| 79"
2.5" L/360 9'-3" 8'-1" - - 2.5" L/360 10-2" 8'-9" 7'-10" -
L/240 10-7" 9'-3" 8'-5" - L/240 11'-9" 10'-2" 9-1" 7'-10"
L/120 11'-10" 9'-8" 8'-5" - L/120 15-1" 13-2" | 11'-9" |10'-2"
3.5" L/360 11°-7" 10-1" 9'-1" 7-7" 3.5" L/360 13-2" 11'-6" | 10'-5" | 9-1"
L/240 13-5" 11'-0" 9'-5" 7-7" L/240 15'-2" 13-2" | 11'-11 |10-5"
L/120 13-9" 11'-0" 9'-5" 7-7" L/120 19-1" 16'-8" | 15'-2" |13-2"
4.0" L/360 12'-4" 10'-9" 9'-9" 8'-5" 4.0" L/360 14'-5" 12-5" | 11-3" 9'-8"
L/240 14'-2" 12'-1" | 10-5" 8'-5" L/240 16'-7" 14-5" | 13'-0" | 11-3"
L/120 15-1" 12'-1" | 10-5" 8'-5" L/120 20-11"| 18-3" | 16'-7" |14-5"
6.0" L/360 16'-9" 13-5" | 11'-5" 8'-11" 6.0" L/360 19-0" 16-8" | 15-1" |12'-9"
L/240 16'-9" 13-5" | 11'-5" 8'-11" L/240 21-9" 19-0" | 17'-3" |12'-9"
L/120 16'-9" 13-5" | 11'-5" 8'-11" L/120 27-5" 24-0" | 19-1" |12-9"
1) Studs tested with 1-1/4 in. outside flange width, and 1/8 in. return lip for 18 mil (25 gauge) studs and 3/8 in. return lip for 33 mil (20 gauge) studs.
2) Stud thicknesses tested were 33 mil (20 gauge) = .0329" minimum base metal thickness and 18 mil (25 gauge) = .0179" minimum base metal thickness.
3) Minimum specified steel yield stress = 33 ksi.
4) Wallboard was attached with #6 screws, self-piercing for 18 mil (25 gauge) and self-drilling for 33 mil (20 gauge), spaced at 12 in. on-center of each flange.
Note: Calculated limiting height is less than the actual test span of 7'- 4-1/2", would not be conservative if based on the results for the nominal 8' test panel,
and is thus not reported.
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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 cold-
formed steel industry (fax to Dean Peyton at (253) 941-9939). Upon editorial review
your submission may be printed in the Technical Exchange Section of this Newsletter

TECHNICAL
EXCHANGE

Clinch Fastening of Cold-Formed Steel

Continued from page 1

mance in situations of thermal fatigue or
fire. Most importantly, the quality of a
clinched joint can be controlled at any
point in time without destroying or dis-
turbing the assembled structure.

The two basic integral fastener shapes steel will be stronger than on

for typical cold-formed steel applica-
tions are rectangular and round. In a
round clinch connection, the lock is pro-
duced throughout the 360 degree cir-
cumference. These joints are water-
proof and have performed well under
cyclic load conditions. Rectangular
joint, or variants thereof, also seem to
offer many advantages. It is notably
highly insensitive to variations in mate-
rial thickness, has high resistance to
rotation and copes well with assembly
situations involving more than two lay-

STRAP

Light Gauge Designer

The Only Software Package
You Need to Design Steel,
Concrete and Light Gauge

e Winner of the 19981odern Steel
Construction“Hot Products
Competition”

e Design 2D and 3D truss and frame
structures of any shape

e 1000 loads, 1000 load combinations
up to 200 section per model

e The only program that designs for
stress and deflections automatically

ATIR Engineering Software
1-800-644-6441

www.atir.com

The strength of a clinched join
depends essentially on four fa
tors:

e The material type. A joint in
in aluminum

e The material thickness. Th
clinched connection of twdg

Figure 1

S1=C1

S1|C1

!ﬂ%

pieces of 68 mil (14 ga.) will be
stronger than the same size joi

in two 33 mil (20 ga.) pieces.
e The clinch point size. A 5/16”

diam.joint will be stronger than a 3/16”
diam. joint.

e The material surface condition. A dry
surface will give a stronger joint than if it
is oiled or greased.

An optimum joint has to meet two seem-
ingly contradictory requirements. In

order to have a maximum interlocking of
the material members, the dimension
“C1” (figure 1) should be as large as pos-
sible. This will ensure a

manufacturers give advice and supply
easy-to-read tables guiding the tool kit
selection process. Under normal operat-
ing conditions, a single tool kit will
cover assembly tasks ranging from 2
sheets of 27 mil (22 gauge) material to 2
sheets of 54 mil (16 gauge) without
changes or adjustments.

As a rule of thumb, the “ST"-value of a
good quality round clinch joint is typi-

Continued on page 7

high pull-out strength| Table 1
On the other hand th
neck portion “S1” should

Static strength, comparison:
clinched joints and screws

be as large as possible
as to ensure high she
strength and high fatigu
strength.

Material
thickness

Hand-held clinching equipment

Screw size /
# of screws in
current design

# of clinched joints for
same shear strength

2 pieces / 33 mil
2 pieces / 43 mil

2 pieces / 54 mil

Generally speaking para
meters can be selected
give the joint an optimun
strength for the prevailin
loading and operatin
conditions. A good com

Material
thickness

Suspended clinching equipment  *

6,810 / 1 1
6,8,10 / 1 1
6,8,10 / 3 4

Screw size /
# of screws in
current design

# of clinched joints for
same shear strength

promise in most situa
tions is simply to aim fo
C1 = S1 = half the thick

2 pieces / 54 mil
2 pieces / 68 mil

1
1

ness of the punch sid
material layer (figure 1).

Clinching equipmen

* Further ICBO testing in progress

Test performed by Architectural Testing (ICBO approved labora-
tory) using hand-held SPOT CLINCH® 0302 AS and include a
safety factor of 2.5.
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New Detail Speeds Installation of Bridging BIOCK  this new detail is one of many improve-

ments that have been developed by this
ypically, the installation of solid flanges of an 8-inch track are cut and theteam, which is working under contract to
blocking in the floor system of a web is bent in either direction at a 90 update the standard library of cold-
steel framed structure is one of the mostdegree angle. After this member is formed details published by the
time- and labor-intensive elements in any inserted between the 10-inch “C” shaped American Iron & Steel Institute (AISI).
given project. Although the detailing floor joists (see figure 1), continuous flat The committee is expected to complete
may vary according to the designer, thestrap is then attached to the bottom its work in the coming months, for pub-
most common method requires the use offlanges of the joists. lication by the AISI in 1999.00
clip angles to attach a section of of the
joist (blocking) to the joists. (NOTE: Figure 1
This detail is not intended to be used at
the support ends of the joist, but rather at \
briding points, as required.) /
Bridging block (8" track shown), cut
Recently, a team of LGSEA engineers giggaer?dtzg:S?A/Zgﬁgomd:;?aggace
and contractors developed a new bridg- per engineer
ing block detail that is simple, requires
fewer pieces, and dramatically cuts the
amount of time required for installation.
One of the members of this group, Mike
Whitticar of Enertech Systems, is already
using the new detail on one of his major
projects, and he reports that installation
times are one-third of the time required Connect track ends

~—Floor Joist
/ (10” C-shape shown)

\__.. Continuous flat strap
Draw taut and connect

for more commonly used details. 10 floor joist with to underside of ceiling
/ s joist with wafer head
. t h int ti
In the new detail, the top and bottom y serews at each imersection

<

HIGH WIND SUBCOMMITTEE
Chairman: John Matsen,
Matsen-Ford Design Associations, Inc.

COFS Subcommittee Meetings in San Francisco

he five subcommittees of the GENERAL PROVISIONS
Committee on Framing Standards Chairman: Roger Brockenbrough,
(COFS) met in San Francisco, CA on R.L. Brockenbrough & Associates

June 25, and 26, 1998. The COFS, 114 gpcommittee agreed: “To develop and light commercial prescriptive stan-
Executive Committee, and all five sub- ¢qncensys standards, subject to approvatiard for wind speeds greater than 90
committees are scheduled to meeting ony¢ yhe COFS, that address topics othermph EXP C.

October 21 and 22, 1998 in San Diego, yan design that are fundamental to con-

CA in conjunction with METALCON. struction with cold-formed steel framing TRUSS

for residential and light commercial Chairman: John Carpenter,

applications.” The first to be developed Alpine Engineered Products

is the “Standard Practice for
Construction with Cold-Formed Steel
The subcommittee will develop a pre- Framing for One & Two Family
scriptive standard for residential con- Dwellings.”

struction, using the recently approved

CABO code language as a base docu-HIGH SEISMIC

ment. After the first meeting in March, Chairman: Neal Peterson, .

six technical issues were balloted. Three Metal Stud Manufacturers Association CqmmerCIal Messqges .

. Products identified or advertised in this pulfli-
were UnanlmOl«!SW approved and are This new subcommittee will concentrate | cation are not necessarily endorsed by the L|ght
ready for _baHOt'ng_ by the full COFS. on developing a residential and light [ Gauge Steel Engineers Association. Such prod-
The remainder will be changed and commercial standard for seismic zones ucts are identified or provided only as a serjice

resubmitted to the subcommittee. to readers. For advertising information, call
greater than 2. (615) 279-9251.

In the first meeting of this subcommittee,
the chair stated that efforts would be
concentrated on developing a residential

CABO BASE STANDARDS
Chairman: Rich Haws,
American Building Company. The subcommittee agreed to develop a
Truss Design Guide Standard similar to
the TIP-1995 working from the current-
ly published AISI Truss Design Guide

(RG-9518). O
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World Class
Quality
log
Service

Luss fPosco

—_—————

USS-POSCO Industries

Pittsburg, California

The largest steelmaker
in the Western United States

For more information, contact:

Ken Vought, Marketing Manager
USS-POSCO Industries

900 Loveridge Road

Pittsburg, CA 94565

(925) 439-6241

FAX: (925) 439-6514

ATrusSteel

A\ Engineering Excellence
A\ Product Innovation

AN\ Recognized Quality

State-of-the-art light gauge
steel TrusSteel trusses from
Alpine and Unimast

Kelley Claborn
Alpine Engineered Products, Inc.
2820 N. Great S.W. Parkway
Grand Prairie, TX 75050

(800) 755-6005 !

America’s Largest
Metal Framing
Producer

e Commitment
e Service

o Quality

e [nnovation

Dietrich Industries provides

e Diverse product line

e Technical and engineering assistance
specializing in design solutions

e Twenty regional manufacturing
facilities to provide dependable
service to your particular market

DIETRICH

1-800-USE-BIGD

Light Gauge Steel Engineers Association

2017 Galbraith Drive
LGSEA Nashville, TN 37215
(615) 279-9251

Bulk Rate

US Postage Paid
Nashville, TN
Permit No. 1446
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