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TESTS ON COLD FORMZD STFEL STUDS
AMFRICAN IRON sND STERL INSTITUTE

i Second Progress Report, April),-1S540

~Xe PURPOSE OF THE INVESTIGATION

The purpose of the investigation is to provide technical
information for the development of standard specifications for
steel stud wall consiruction, sultable for inclusion in building
codes.

II. ECOPE OF THE PROGRAM

o Thé“bcbéépéfftheﬁyrogranénby under way is as-outlinsd by
the Committes-and reported in-a letter from:B.'L. ¥ood deated
Jenuary: 22; -1940%

III¢ SCOPE-OF: THIS PROGRYSS REPORT

The scope ofithis progreas report number 2 covers resu.is®"
of tests on single type B studs ‘with pin (free) ends. ‘The iethods
of testing are described and the data obtained are herbin presented.
No particular conclusions have been drawn from these preliminary
tests, since the data re for only one type of stud snd for only
one end condition. - ‘ '

IV. GRAPHICAL -REPRFEFNTATIONS
. ° Graphieal® representations of the results {Figs. 4 - 8 ineclu-
sive) represent the load deflectiom relation for each stud, for
lengths of 4;6,8,10, and 12-feet.
V.. DESCRIPTION OF THE STUDS . .
The type B studs are made of 18 gzgze sheet metsl formed Into
(4) inches.

.-The studs were found to be of very uniform dimensions =nd
had been formed to a high-degree of aceurscy. -

VI.. DESIGNATION OF SPXCIXENS

The following system {s employed to designate the studa.



The first figure or figures represent.the stud length, the follow-
ing letter the type of stud, the next figures the gage of metal
eaployed, the next letter describes the type of end employed, end
tbe final number denotes & particular one of identical specizens.
Thus 6. B 16 P 1 denotea a 6 foot stud, type B, 16 gage metal, pin
or free endas, and,the first one of that type.

-VII.. MFETHOD OF TESTING

A. . ALl tests were made in the ?00 000 1b, Baldwin Bouth-
&rk Column taating ‘machine, using the 20, 000 1b. aiasl. The test
smt—up is ahown in figure 1. :

Three atués of sagh lqagggayere tested by applying an axiasl
load THTough & test base ag shown' in figure 2. This test base
is constructed so. that the end of the stud 1s clumped to the base
by stesl blocks which may ‘be adjusted in’ location to glve an ame-
curately concentrioc load. Identical test dlocks wers used on each
end of the studs,,end steel plates, grooved to receive the knife
edges’ 'Ot these ‘blocks, were placed between the knifs edges wnd
the heads of the testing machine. ©See Plate 2.  Thus by adjust-
ment of the blocks the load may be applied to the centre of gra-
vity of the cross:section, of the stud. For this serles of tests
the lond axis (kuife edge)..was adjusted to coincide with the ‘
ainor axia of the studs:

. ~The lateral deflection was messured at the mid-length of the
stud._ A thin,bronze wire. . was held taut between the centres of
the test blocka or beses.” A steel scale graduated to 1/100 ths.
of an inch was attached to the center of ths stud in a horlzon-
t=2]1 posttion. The displacement of the scale with respect to the
wire waas resad by telescove. :

" For convenience this wira waa uttached slightly above the
knife slge of the test base. See Plate II. The error so intro-
duced has been lnvestigated and found to bs neglizible;. Howsver
for further tests 11 1s plannad to modify the base so that the
wire may be fustened nesrer the pivot.

Fachn stud, propsarly adjusted In the zachine, wes lo=ded.
3lowly end the deflectiona obtained. Sucesssive loxd increments
wars applied, in géneral, without rsturning to the initizl lead
v=lues. However, in seversl of the stud tests, loxuds in the
reeion £ to 90% of the ultimute were decreazsed to the inltial
1o0:d anéd no permmment set was observed. This is in zgreement
with the expected behaviour of these studs gince cue to the large
1/r ratios no yisldine should occur uatil siorily hefore the
ultismzte loxd ig reached, As £ach increment was applied the
deflections were observed and this wis continued untll the
ultimate loncd was reached.
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VIII. RESULIS

The lcad. deflsction diagrams Figs. 4,3, 6,7, and 8; show the
expected charaateristica of a buckling. curve. I is seen that
the deﬂec‘bicms are» ‘yory small for moderste loads, and increase
rapidly .near the’ ultimte load. The ultimate Jogds of the three
specimens. of eaeb length vary from the mean valus by 8.8 per
cent naximm to 0.9 per cent minimum. . THe:dlstance from the end
of the studion the @5t bause.or block: to. the knife edge is one
and one 4}1&11' inches. ,Thus- the ei'fa(tmvs lengtn of tested stud
used mwhs tau,le below is three inchea greater then the actual
length of ‘studid

TABLE T

I/riratics; foritype B studs

Length 4 e 8T 1ot 12
S 1fEd 182 263 255 441 53%
+ The: theoreticall eritical load ‘wag cslculated by using Fuler's
for.'xum, namely {Popc® W EI . end using 29.5 x 106
L

for E and the distance bétiween the knife edges of the.tast bases
2s the sffectiva jlls’agg_t.h px’ -thae. atuda.;

TABLE Py

Comvarison of theoretical and actual ultl.»ate load for type B atuds

Length  Mesn ultimate load Fuler Critical = Percent
_ 1bs. Lozgd Differsnca
4t 2812 060 8.1
6! 12Z 1415 s.7
g8t 795 812 2.1
10t 468 525 10.8

12 =2 - 568 14.9




PL

TE 1

Column testing machine and column tesy set-up

2 -~ Stesl svales for measuring dseflection and chaags of
distance between ends.

W -~ Fidulclary teut wire for reezding deflectious of center
of column with respect to ends,

T -~ Telsscope used for rsaiing deflaction scale.



PLATE 2,

Test base used for pin-end stud tests
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