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SCHOOL OF CIVIL ENGINEERING, CORNELL UNIVLRSITY
. TESTS ON LIGHT BZadS OF COLD FYOR4ED STLEL
FOR THE 44ERICHN IRON AND STEEL INSTIAUTE
Thirty - Second Progress Report

April, 1943

I. SCOPE OF THIS KEPORT

ﬁl) Ten tests were conducted on the following beains (a) 18 - 1/2 - 1,
2, and 3; and 16 - 1/2 - 2. These are the last tests or the original sefies
of beans. Specimens 16 - 1/2 - 1 and 2 after welding showed bad distortions
in shape and for this reason could not be used. (b) Iﬁ order to suppleient
the tests, six .nore beams with unstiffened flanges were tusted. For three

of these beams left over studs of the old stud tests were used. These beaans

—
PO —

are 4 in. deep and are d331gndtud as 16 -1 -1, 2, 3, (4"). Three more

MU

beams were spot welded in our shop from left over plate elements of the stud
investigation and are designated as 16 - 1 1/2 - 1, 2, &, (4"). It was con-
sidered desirable to make these additional tests for the following two reasons:
{a) The dimensions of these beamns are of the kind sost likely to be used in
practice, whereas many of the other beams proved too wicde for practical ap-
plication; (b) all other beauns vere 8 in. deep and therefore it sesued de-

sirable to includa beans of a different depth.' These tests conclude the

P ——

series wlth unstiffened flanges.

(2) Parallel with the tests further work was done on the final evalu-

PR e e o e & ot o e A . e . <o

ation of the entire serlas. This work is now completcd znd reco.uaendations

e o T TS e L e e e — e S A A S i o

for dealgn 8p001ficat10na are bolng worked out. The re sults of this evalu-

. "B st mm i e et

PR

ation and the corresponding recoanendations will be couununicated shortly.

II. GRAPHICAL REPRESENTATION OF KESULTS

Drawings 281 to 290 give the load deflection curves und the load strain

curves for the beamns listed ebove.



-
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II1I. AETHOD OF TESTING

The method of testing was the seme es described in the 28th Report. The
span of beams 16 - 1 - 1, 2, g, (4"} and 16 ~ 1 1/2 - 1, 2, 3, (4") wus 66 in.
Two equal loads were upplied on beawms 16 - L at a distznce of 24 in. froa the’
supports and on béams 16 - 11/2 at 21 in. from the supports. Thea spuns &and
load positioné of the rest of the beams are as originally stipuluted.

IV. RESULTS

The ultimate load of each beum is given on the corresponding louad deflec-~

- e e ot R

tipn'curve. It is seen that, for identlcal beans, these loads chow llttle

variatidn. - o
- 46;M;il the besums tested only bewns 16 - 1 1/2 - 1, £, 2, (4") kinked be-
fore failing. The kinking loads for these three bewas are respectively 2000
lb., 1800 1b., and 1900 1b. Beﬁms 16 -1 - 1, 2, 2, (4") did not snow any dis;
tortion at all, that is, they failed in pure yielding. Bezms 18 - 1/2 - 1,

,2, 3, and 16 - 1/2 - 2 81l fuiled laterally without kinking. Pending the de;
tuiled evaluation it appears that this lateral failure wws precipitsted by
yieldiﬁg of the top flange. |

V. DISCUSSION

The half-mzdth thlckness rhtios of the present be41s cover &bout the sane

range as those of thc thlrtleth report The general benuvior of these beums

was exactly the sume as that discussed in the 20th report th4t is, only beduu

with comparatlvely 1Qrge w/t TuthS uevuloped Klnku before f,lllng. Rev1ew1ng

- [E IR VR - s

the entlre series of tests it becomeg clear thft this mutter of flunge distor-
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tlon and kinking below fallure is ev1dently one of the most d60151ve features

R A b i e amwa s S S A et e T b s cae e 50 A TR AR e B A A ot

s s S A ey g e s

on whlch desxgn procedu;e for beams with unotlifenad flcnhes inust be baseqd.

R T ey .
A St RS 1L 1 A A A ¥ g e b gt e - - G N e e o e e - e

P el

Phe evidence, in thls respact, obtained from the entire series appewrs to be
pufficient for developing design procedures.
. It is worth noting thut of tll beams tested in this series the two sets

of 4 in. deep beums were the most perfect LS;tO regulurity of shape and luck

of distortion.



25/

=1

R

L4

L g

.
SRR
-4 fbrt

i

4
REaE §
3

]

114

becc T e
ey Sugey Rty kaia

RN - O
ool T L

e
PTasn iouas
ATt

[RESERAN $its
USRI SIS

PRSI P
USTROHN N
PRSI S I
FRRUR DU pven

N

t
b et

-
—
g ieie
3
e

R

iuggh

41
LY




-

b o
—

T T T - 1 Am: Ui _ “ H
T T R T T i i
1 THH Himtirnm i F sassianstineiensachol oty * e “,_«., Eeli F THL

1 HEIREN Wi buE ! g AL L Sl RIRANRAE:

T 7 EaIFsaasagay s yan guq puaREeay T ~ ¥st BRER
L iR e sEansem iERaaboal P i IR
L HE EPRESRESY afusbacay HeRaTEvi penbIRAANS EbyddRuta] Sk EAlReRY 4 2 cherr

[ ISR RERRE PRk e I i ﬂ o LHETT

: it R Hsid i 4 T e
R R e il e £ Shileril kel
384 1 . ,M» i RANS J 41 i L 8 = - " 1 133 {1y ‘r*\...

Ipans s ARENR J ,.T‘ T FEASRAE kN . .4; : rm.ﬁﬂ.ﬁ ] ~
_w, | it

! '

'
T
e
e
.

[RARSCN

+
et

S

e
L ACSTASAL W
s
iy

<

ik
ik

gas

1
I HinE I e HRT vt H T i P Y £l 1& il
LR wﬂ JHEL T L RIRH ket - ¥ 1 W HA R
i FTHT- 3 1 s ! SHTHHTE ; il . RN R SNER A RSN
I AT L .).T .fr.n,i ,@ﬁ i ”a&“tw : 3 AL
IR R IR ' §3t T L ﬁrﬁ.ﬂm!

:,..L.‘;wa
kuh
-

| Rt
4
- Y
&
b
RN Y |

1

g

1
g s
T

4
%

Jus

f SR LI

. . )
3 > p\ .# ’ N . i l-«
¢ N Ry el R " 3 pag 3 1as ¥ i) y » T p K )
THHH IHEH hudNanbl odRy ,W, NM T “, L CL s T i IN AENAERRE
4.4 - 44 " 8 T OAT - ER ) . . i ¢ +1i4s
tH A [FRAN ERDPEFREN {4 :+.1..... w.n ‘_f 4 i z -+t i1 a3
T EreH LT w if L S { 1ot i ! se2kl Wl_ 4%
N B N T ? 131 12 IERS R SEAE W\._
LRIy by 44 w o qu EW SR 4 - 4] s e P I ! £
EeetEate ok [ [ B it e A
IR LR diile e L 3 Ratisal ekl AR R T
L[ RIRRRaARns g Lhun 4 pisErel T} i bR \w “L L
[P yuEn B RO B 5 I o SRR BRNEN e - -} -} -
gaisdiguy M FH R HHH 1 [ gxaf FRkiw
prasdats / 4 RN nndkbn i T !
h..*.r a < NN RS BANRN AR RN 4 # 54
o 4 s it - " R e g T lwnr.‘ -
%:‘m HEF T Enaas sadhfilu il hundudend dandpsaim L FL A
T AR E NN A MR EWRNN N ERWY S WSS R Mg R AN RRNA {44 p ‘
BRRS RN 24SEn PSS RAVNA SRR 1 R pakvl
. “‘L _;r.wF.m.x shgh wu, 1113 PR TR A PR ¥ w fexs .ﬁm
A g & 4 .
ANV SRREY NN RRARS U i AN g b b & SYEEE AN i
${-1- - B L4 44 B HA it Legida 1AL ¢ SRS 13
; Mxm H EeailEnaudsunss H spssisseif T T &
AEE IR SORRNIsE BREUR INEREAERL Y RERER U R ERNE ARERA RN ANR FEAnp e uzs INNANRSRRR IS + i }
T.éa.g Mru.fu%lx BasrAbial Ixeds gos 1aanN RESRAN “ H E R R P EE T xn
-ﬁ -4 M‘G&« 4 L Ed ¥ . T t 4 e -1 41t ,LLr - 2t NRE; \.ﬂr.‘. IRy SRS - -4
i.liuw T B Rupns i3 13T didsbusils L i
r%{ )13 SEESARARSNS VRN SR -4 4 EOENASNUN FELAEE N gy f e b 414 b F
- b4 44 4. S gl L4 fel.. gt g ot | 3 i fEN .T. A b 44
i T HH P T waypannsnin §iissainant yaraduian e e i 238 T
-1 R . Ll de- . ] " d -1 RRESR 3 - 4 -
16 mm: _ 110 THIS] it (15 :

.A_“Yk
t
TR
™
PRI 219
N BN
N
= o
T
S
|
A
i
I
x
"
T
T
e
et
(B

T
¥
.
-
+
)
N
L
: >
ot
n b
Iy
i Bl w se ey
-~

I
i
[l
H

1T
3 147 Iy ¥ . AP 3 3 WL\ Hﬁ -
- : T it g Lo e L
§ & i aplanphyle 1 A TR R R
it San 45 mum..\.:,.,, i ﬂiir\ LR T
M pAE I [ & HA T o R R S ﬁv,i.ﬁ;u..
. FRERRRY FRAD SREARSERSRENN BuAl B a B 11
,m i s R N D T R R R e T
T

.

T
e
pt

i
By
i
it
T
pu
s}
(eusd i
13
iz
T
"[;7

+

Ty

T lJv
=
~

-

terf

PRI - R
PSRN IR W

o8] ! 1 ] .
" SEER AN 11 U W N N QEEARRE K¥N WYX NS

gis siiiss Je iy ﬁw #L Sateeb e AR R A R
1 J. b w; ; w.L,_(. M T w~.1_. T R ERN R
; v L FEEE SRERIEE FERES JURSR ERSRARNCER AR EET ERERE CRACR A SNEE
; 1 IR RuR i roct i e R e ey
‘ it Hih ﬁhﬁ i 13 TR

: T F T i RERN NURRE LS
S ; i RS Fn RUFEREN BuRgdnanw
LR ; it e BE ABRREREsN L RRREL AL S




i

BN 3 v

et~

,N_h:‘..,{i.:_ij R G i : [ B

vt i

Sme

—_»v—-.—f»r_::‘

arnd u;
RENEY N

IO
iqnont ox
|y npwaerwran

8 >
[ JEQUINGER IS o




e =2 g
[ s

foree A
RS e

SR SRV Nara : " - : g : IO St T

RN Ay

~y
bl

i

A Rt

[t

P

Cpe e e

iy A

H.

j SR

HE A
ivmnn Watit gy o

vy i
I -

T

LT

YT T
Y 1

i e B } 1 byt ot -4
b e e . - e § ? T
ot b 3 : ¢ i [y

et o - 2y . iy ' Rirae

—te

i,

s,
T

o eid

.
Fadtvauay

SN S

PRV &

ety b
e eere oy

cemibet

R T s ot
s 4 | e

It

-

Al

(RSO S




e ey

. o itaier s

SIS Do @ S

puauasa e sfne el

el andds

[ R s oaiac St el i
,t_....—; B LI . -

ST

fee g e

vt gy s
e T

em v s
SR S z

iR et

ek svtmiel iern e Mo

ik Iy T T -
4 T 1 g e g

RS NE. ANUIAG I,

MNAI SSRp,

Pl aknemsd

SnE -t
13
[

AR S
o Rig KU
- v~

MG Eavipuiag A5 A .
HONGI DEHEINN MY SO I

ik
R

et

| MR RASSY 4
o SELIRRMN
e by RS

':.‘}:t}j :

>
ARRENNAR

an

ML




R S

— ey

ey

e
i

1=

g gt

v b
IRl B hked sans

B winr
e ]

1 o s

ot
¥

o
T

7

ST

b e b Ny




I
- .—-_&-'.-_ ~

¥ SR Sasatpm
A Cont

} Sy S

S et U
ORISR AU DN I =
Spes Sl filiaai

JESS SR ey SPAFI,

L TiI

USSR EMANIPIPPERST S

PRUY EE e
REE S <

AR I
SRR R §




; . T
R i T ™ Tt Y ,MJT R14RRRE]
il i i i T
IR E I ¥ i oy ' 4 o b B g
il ,w el sl
iphitt HIT i S s A
: Jiife Tt LR RERSEER ; B i)
R : e Y : wﬂi ﬁ:,“. _t bl
i filhk i PP SR :
Pt -+ AT Aidall jRgpa (SN RRRAY YA
TG i b AN LSTRTEa e
i1 it bl : e RIS SEIAS
IRE T b , 3 Ik w i Mw 1 i T 1. wa \..'\w&‘it
RES RS L . SN RN N i , : ] 411t y d i
ri : PR mﬁ;. HHY i .m | 3 R s JaN 4 L
T 3 LS F T ! «1* .f S I
. ) ¢ + -

T

Py

}

1
3T

Ll

s

Ng-

- I

o
.

Bk
:_‘ v

]
[
T
b
1)
T
%
kN
3
—
t

S

181

? ' " N
i FEEAS RS ¥ : RS ERaTY! e b b
L HHTRHIE LY ,@.v ' mrl i i HIHH Efdhis
EARHNE RS Fud e AR ‘:rx.. [ H ) L L\.T;;*.,L
| ) HEEH T 1) LR EH R Ll ‘W R
§ = - T T " T s Ty RERWHE pau %)
; 4 EEHE 1 AT aaud Fat i SEAR Jebadua - 1
i gl : o3 15k H bR L@”W Reukdedas -t %;,L% saisd xidudauvad er 41}
3 X ¥ IF T T T paiyy- EX I AT AR 0 I T
i shpisad FREdRRIsT; (5 gifEunuggn P TR b HE L EEARusailndrananad t‘ i vaset
‘ i RataEesy §52 geaganiianiaE inugphanyaun sy uns cr A P b L T
, b HEREaEARDl SRS i He I ,K.,T.ﬁ.;.n.ﬁ H PR
; . ‘ 1] s A e T@v g s
i o 1 4 e
bl ki T r T Syt gds
i : y m m : ‘l 1 4~ _J- o -
ey 1y T Ay gaaa Budds Flat > i SEE]RESARuasy vl B
Q, H { papeatiod]Shdiaants Rigaigh 3 P T
1 i Fid i LT A R R +rH e s ﬁ SNERRgat IRG.
b Al k e LH m\ml;« 0 aEes ERRS ERAE) 82
[N - H S R ANy ENERG EEUS }A“
tore 1 HEH HrEHA ganl & s 1H1: dagp
: ] it des : x% #_vf.v 11 il )
R BT e Lt [SaRE Y i1 ikt Speisvaitly
i S R R A I P H R 1 Hi S RASEHERE) in
- b . BN " - P B 448 i §41 SR N PRy NG Y ey
H T ShaniREsay RBve A R R H AT 3«.,; it ay
’ bR il supEAauid by SEakakaasuidududnyen jiusipdiiats 11
1 gusddiuhsd i idgs L A H ﬁ e vns M) dudis i&.:i e HL T
§ {-. NARY SUENY EARAS PENER AW PN ot h: “ i ﬁ w [
4 = 4 - - dep-b - . 44 1 . - ot fedd .. e L it o "
g i.m Hy kednsstivess SiEEEayiieigay b miSraaa sgpinpasas gunad
A B BEVNNERNS RRNDE A% D 3 11 1Lt i 444 HH- ERgEg naNy
T CEdETaRd ERRS NSt a] RRa TN SAUS RREE 1 EREEARRRES K ' SR a8
i NEASse] fokansaielAntns H Mt ! il T AW
-4 13 1 NYERY RN e, Y 1 g NSRS IR AT W vL -
j WK FRENYRAN NRY Y REN A UL LY : 4 o LY Fanl agng
.m % .r,ﬂ M..Y ke ...-wq ,_.ﬂwr - H ot - RN ABRE ﬁ REEEE HT;.W.; L,r.+w xu T 13t 44 +H
B N i LTE vruu AERNE PAN N % Ry . Y S
! : it ] b 12
i P HH wﬂz H gt i Ll ﬁ, uw ]
T T+ ARG i r Z. b - -
y wE kY 240 Fi 1 ] . -
HH AL it Ay i HHH
. jeash} : , i HHETET
ST ReaA1 BRABERRS A H il T
i HR 3 .,,.J.i ) (R R . 4 4514444 A
+ [RERE AN v RER . M.M ;ﬁ . ¢ " »
: i jiE |
! L {; . E g
o 1 [T ,.w
; o &
; - . 4 H-t1 4Pt
14 b4 b3t
AR ..w b4 4=
JV\.Y "
o 48} 1t
L Ly ‘WT..
i E 4
NM,

.
«

b

——




T

]

Eaand sene

SNSERNUFE

L

Cn red e vy,

O I T
e RIS SEDEP N
R i IR AN

P rtid s e do

$optpode a fde

SRS pRAad s

ot =t

|2
[RAREPRRES RBAEE

P < o ey R A O
§ EEnEdkauns sebRn sy canathens

7
. -4y

PEPRS SRR BRNRY N wy

Pbiis Pues B [pSsaney

31 3 g o 34

b (b 4 -ty oy

SUNFERNAES n g
SEYaY Rty

i 1y

e

[E IR - ST SR

s Uiy S P

iof g - g Rt e Es B iy
s T T
v [ SRR VI

¥

SRR NP 3

P trf e e o

el e

; [ ecatls o
e ) Diiendl Suges i BIE
P SAvarir) ey s sk g

WP

LT .‘.J brplipuuran Sumicaiam

¥ AP

LTI R s sy s
e pe g § ot AP SRR
SR U 1 Wt Sy SRR
SRV N - DU R O DI M AR 3~ -
= Ryl 3t DMLY SRR .
- ESNEIAP PSSR O SN A Sy
P AU SRS G SRS S

PR SING fasoninds Bl ar i Mispsniatiea
PR isiisdute POrn s R ponl)
T Y PRt St Sbriniodia gt yspnpaiden
e e e m- 3 - — " pomy e e
FENORNE R upu S G Rt SRS " s R aS Py
P T I WP, * llix...‘leHlHIA
D S ah  anabpay R Sy ok SO
C a— IO R S + otk toc)
s b e d —3 = —
CTIIITY LTI e -
vl utaned mnd 1 :
N i, e T
Bair 5 o PRSP b WA R ——
| S, . 4 + 1 L } - +
TIILIL lTRTTTTLLn IITT -
T RS Cep e snuhbgen | 4= T T T T
LanliR .. )




]
e

e jeme
cmctied

e a g e
+ +

EYIOS S

———

».T..fw

ba-- 4 -
SO

’&.-q-‘
ey -tet Ll
bepd el d gt

Fimd ey~ +r - Frpmep o o f g hmen g hoe e, ¢ hoe
Tyt st RS S Y St naRA SRk
e b s —— i S
N HA A et e e
P, LIRS : iy

I I a3

SRR SN PR ot W1

" - [ N

Y 1 Ll -

- . n
P\I;”‘}' 3 e onans nundat

H RS i1 + 1 i M IS Y bt

: e

Hrt

-+
: Hir
- S B}
. gy na
e it
p I

Ao g e

P VS AP VI

b e g =g v fta e
TS TP ot e oyt

-

TN RIS TR n " [T N WA o) A T
TR Gl we R "4_.-'«]{ [ e S S Mt Rl
: i & Bt iy

b e ey

e T RSN e &
T .
4 I SVER N
L e .
prrric et b gy
s AN 50w
e Wdonsi
- "
- et :
IR SR ATIY S
APA HERA Tl
AN WARES aws
T 13
. Y T+
! T




	Cornell University School of Civil Engineering Tests on light beams of cold-formed steel
	Recommended Citation

	00000090
	00000091
	00000092
	00000093
	00000094
	00000095
	00000096
	00000097
	00000098
	00000099
	00000100
	00000101

