


and ecoenbricitics wepe uvelded oithor by the uee
58 47 by shimming up with clgavette mm; Both
mothods weve Ypied. ¥lg. 108 shows speelmon By in plach

. of & wel

ﬁmma, Thi s amﬁmﬁn

sompressed between two pesin
wae centorsd #ith olgavette pupera. Tho wedges used for
specimens & end € ave shewn oh the pight $n frand of the

strein indisatov. The Huggenburgty ténacmeters deen on the

Mg m@ a;

. apscimen ? &t the completion of the ﬁaw.
mbation 18 exactly &5 Lor Specimen B.

Repules: The nusber of comgression Bosts mede is too
szell o obtain eny yepressntabive vesulte. Flate P3 slong Lbs
divéction of volling gave Gy 46.1 kel In tension {spseincn
PE«1} and o2 Gy & 4840 ksl In @waﬂ&m {speotuion A)e

‘Bpecimons € and D ere eut from the 1/4 in. thick imney owrved
flange Loy conmeobion Model G, Tits flange was oold hend,
and the low Gy obtalned caunot bo expleined. The pegulta




ven apecinons § and ¥ ere most gratifying. Soe Pige 107.
The louwey yield point sbﬁﬁ&mxﬁ Iron syeﬁ&maa B eng ¥ ﬁ;a

& 14%the lower than the aversge G ¥ & 7 kel ohtatpad
from the toneilo tosts of the web material of the volled -
ssotion. " ' |
e veswits obbtained with the defl

that they ave epronsous mw in the elaatio ronge oL
fot be ¢bbained). Por mmy othay provevty ks the uppow o

63606 of the ctrain bardening seglon, the deflection dlsls
can bo used without sny vesourss to olostricnl strain gagess
This, of ceurss, ¥11l make investigations of thie kind
very evonomical . |

It ohould bo added that spocimen F has buckied beth

S

| &a the web and ﬁm%ﬁ& soon aftey p&aw&&a ﬁ&&m@i&z shsyted

@m ;vfiacw 1ines -abwmaa

. Intlined yield 1insa &avolama later dus So proncunsed

siinge 566 Pige 310« At 10000 11380 Glegonal yield
apéd, and ot 190,000 J 1bee the epecimn flangos
%’ﬁ m&lﬁm‘




| Asseutly and welding sequances were etudled for sach
connestion spoolmon to avoid ehpiskege distortions. A
dlagonsl bress wes used for sime eopnedtions to facilitate
the welding operetions. Usually most of the pleses forming
the knse were tack welded p ropirly end welding folloved %13
prodotomitnet sdquonees. The SequEnDes used for cennestien
Hodsl G, Gre & mm exmuple of Welding sequénses followeds
Ses Fige 1% |

31+ Tock weld webd “a“ to the plates “@“ %o "f“' in
the alphabotieal order given. (in £11 cases @ 90° angle
is to bo maintained Lotween web anf Planges).

2, Sbeyh welding from widfie of sach plate, Les.,
point 5, o', spf a" Fig. 131(a)e B

8 Wela %ﬁﬁﬁ% 4 in. ab & tiwe. Fol
agguoncss shown in the sketohs

oW the general
o el welds of one mumboy

capletad on one side tum ?&m connection and weld the

s00s on the othopy sldes Mg. 1u( b

4e Wold budt plstes. ,

‘6o Wold Qlagons) stiffensy on both ides of the web.

8, Wold rolled ssctions, Pig. 111{e)

wy of the welding sequonces followed while fabadcoebin

the other connections are desoribed in (43) D and I.




‘both bea e : nd
D ate 14ke tho Cennsotion i, Typs 6B. The fvomo te Loaded

_ Tho vesults cbtalned fram the basts show that
8B ¥neos dovelep the Mp of the polled sevtion. Howover,
Fig. 61 shows that in tho elastic emd early eiastowplastic
stage thelry wilt rotablons are lerge
in the rolled seotion. Tho adas

Gonstdey the porbel fremo shewn in Plge 118( (8] whon
1 oolunns of BELS #estions The knses at B and

at the thiyd points with eoncentrated Leeds,

moment dlagran 16 shown in Fig

71 moment ab whieh ylelding etarts ab the wolled
section 48 !é? = 44 mpvmsm {Sos Table IX)e With
inersasing loads, My %11l be veached et U &nd D whon P ®
8.9 Ulpe, and the moment dlegrem Will be as is chown n
Pig. 318(0)s Aesuming Plgld commiction the deflection 6t G,
the midpoint of tha frame, when P = 0,9 lips
caloulated and found to b 2.45 in.

Commsotion: ¥, however, #t 444 in.<kipe potetes meve
than the GHS by 385 = 100 pedtans pay tnoh, See Pige 8o

8 boen




pGaztional potstion in the m, twﬁa@@ﬁm is
386 % 8 % w‘"@ . o.ma pobs

3s With the bess B ia M@n m{ a) constdeved @5
slmply suppovted, @ losd of P o 0,90 kips vould produce an
angle © = 0,0036 radtans at tho supports. Pige ﬁﬁc-&);
he M&aﬁﬁm &% point ¢ then @a %}.ﬁ& $0rey that w G0 pop
oent wove thin the dofloction canputed ¢ camp b
of & ¥glé imee 6t A and D,

8. Agpin the bosm BD f¢ fdsumed sluply supposted.

of 0,0026 vadians at the ends has béen ocmputed (M = ZLY
tnedps)e Plg. 118(e). The daflectltn &t G due to this
noment, 18 0,187 in., thet is 7.0 per eent move then thé

\puted on the asmmption of pizid Imess,.
it can be concluded, thersfors, that use of Typs 6B

oh pe 18« Then they were restated when the test results
ward dlgcucsed on p. 62. The following is & fupthep
explanation of whst i meant by stvength of lmves




Considop the fyeme ABOD loedsd as shown 4in Flgs ¥

with nP consentrated loadss In ﬁw&gﬁag thie freme

prding o ﬁmaa%m tesign® fet) { ‘
wobion, @lmm hinges are &Smﬁsﬁaﬁ ut B, C énd at B &ﬁﬁ » | 5
{ cogment BF eonpletely :pifwism}. Thé nemont ﬂmgmm ig T C e
shown Wil 4n Plg. 123(b). The gamam@ mage value peguires
8 ehtalned fyom statios 1a ¥p, = g, A dection which
woulé develep the calovlated By ten bo plek
of thy yelation

4 out by Uk

-
"G ¥ ..
whors 3 & %m Piastio geamus*’ o ms static moment of
ths whele section.

G3 &= lw@r yield point of the meterisl used.

- 413 6F (he tested connectizng, excopt Type 7, would
be adeguate, if the design ie m}t controlled by desthotion
and fatizue (etross amen%mﬁ%). and the m&mm

S@m aﬁezawx&aa, hwmr* wey remit f the length
of the mzm gootion 18 pedused by inserting & propeviy.
Aesigned imee, OSince the external Loads ara fized, £vée
equilibriun considevations the sum of the moments wndsy
the Logd 'and the cewney must alwsys be SEL
sestion s chiosen with plestic hings valuo ¥ -
cennection must bBe good at least for o momont




<3

<P

¥pg = %5 = ¥

In such & case, the rolled sestion can be stopped
ZX' @s shown 4n Flg. 113(b)s |

12 the imes ean not develop the requiied woment §

the frané will oollapse befors the load nP is zﬁamhaﬁa

3¢ 1y the knse should be ﬁes%@aw to dovolop Blig

developet

at sesticn

3’

7484 ?5?

 duch & case the 3?% Wil e
86 HXT, and ﬁ‘aetzaw#’h raducs the oapacity
of lnees wily not Lo efﬁ‘wbiw@

Thereford, & mﬁn@es&m& Znee must bo stveng eacugh

to?

b “'_-".‘:‘1@ the M, of the volled gection at the wmd
rellad section, and conss

,.faxmxmy highar mmmm &t

e

tho Mnee, on, '
b. Develop bho My of the Polled sestion at the knee
addttional strength Le not sequived (Bxemples the Pirat

prelimingoy ¢ase above)e

imﬂs 8% thind polnts. Pige 118, The Préme is %‘9 reach 1ts
‘carrylng capacity wnen ths nP = 11.3 Kips.

It Lo sesumed thet threo plastic hinges at the bean
ave requived for collapse. Pov simplicity's sals

the colwm
end 4ts eomdstion to the knee ars aseumed adoguatei alse
the kind of supperts for the frome 1s not copbidersd in the
problems ’




kﬁm &as W&afmﬂ it ¢ agsmea thet plastic Minges dove

ab B, ¥, and 8% the seguent OD batweon the loads. From the
staticsl souilibrium of the segment BE the poquived

ig found o be

B, @ BA3 im
For Sy = 40 ps/in.® a ..
would Aevelop By, = 648 :».a,-aam ki i@ st momend Alegrin
in thig gase. ©he designor call Sop heys sand sonsider

the BRLS as the inal dssign teotion. In such @ case any

g nse may be ema%@ra&
at ghig ﬁ‘k&gﬂ @f ﬁaaign sithey Beosuse of doubt as to the
m@my of & squars kmee or foi gouno
the roiled section may be m&m&é b6 %1& for which ¥, &
455 An.~Hiphs

iIf ems is uaaa, the moment dlagram tales the shaps
showa by N'H {dotted). The Comnsotlon O, Typs 15 which
has been tested will be Gonsideved for @ knees When the
sxperinontal moment Aegram 00F &t the maximms load L dvaws
1t- 46 soen Shat the connscbion 4s sdsquates

-y W Y sueh & oane

Qe ——

Fige 114 shovs that collapse in the lmeo coomrved fov

memont. valuos less than the caloulabe ¥ 'e et the varle

ondations Lt has been pro=
poasd that in designing braocketsd knees, the moment cuyva of
nover to axceed the &

gegtiongs Tn the design roco:

of the mmwﬁima 4 %0 ¥ woudd ‘% adegquats fm not asontnd 66l

8%

Q.

; Gupve at the bhoket op mmh:



o tesbod

6 supplesent the inforsation en specime

and on a8t posulte prosented os
quantisative test results end the éaaxgn Batalls of ¢the
various mmw%&ana are glven below.

;s 136 gives the design Gotalls of Comnestion Pu

ffenovs were dedigned with double-bevel Jolnte Lo
the welds $o the flavges. This dosign would be provably
followed for mass production bassuse of difficultiss in
£itting stiffenera due to mill veriations in rolled sections.
The eolumn flanges olso were welded to the flenges of the
beem with Davel m‘.{és. |

Fabie X givms pesulds. @t’ fsmmmm P tost,

PO AB—— snvmiinini L croi it

soyvod 188 yield lines
az;aww& initiel yield
odtcted tuitial yleld 8.7
bsepved stuvt of genorsl yleld 11,0
&ws& mmms af Wﬁ 1640

Eonn ‘tﬁm A ,j?m . »
“i‘hﬁ design details for eamma%%m 4 to W ere glven
- 4n Flgs. 316 to 120. Prox thess ﬂ;‘g&mea it %8 seen that

ke S




oo

was dong mann

1/4 ta, or 3/10 in £121et volds were meinly used in the
bulitéap imoes. The rolied sestion was wolded to thé Bullbe
31y with bovel wolds. ALl bevelling and cubbing

Y 1';?@
Telle XX gives tost reaults of Comnections A t¢




Commection

g

Obacpvedl xst
Yield 1ines
(2ips)

Tield (Kips)
Loaal mmm

21,5 | 1940/ | 22.5 | 20.4

1445 | 18

190

5.0

b8 % 03

BL.C

5245

ﬁf L\F - o

Ba8

0 | 22.0

8.5 | 54,9 | 2145 | 20.5

o0 | 1140

9.0

8eH

8l.0

1640

25.0

8,0

350

il
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The authoy, Mp. Anastasiod mﬂ&m@y Toppraotsoglon, 988
born 6n Febyuavy 17, 1920 &n Istenbul, Turkey. He is &M
second son of futhony and Pespine Tbgmwﬁu@lm. |

fs ontered Robert Coliecgs after his grafuation from
tho GPesk Gymbasiun of Foney, Iotonbul in 1938, end pecolived
his Baohelor of Soience &ema in Civid Eﬂgﬁ:mmg $a fune,
1042: Uv, Toprastsoglou worked for Brajthewaite Englusoy
ing ceﬁ@aag £roe :mg to Octobey 1042,

Porceos end wap attachsd to H&.é?[ﬁ; « Ho seprved mﬁi& :
Auguab 1%5 in the MdMeBast and Gresces

Hre Topra ﬁﬁwglm vas adnittod os ﬁ grmzzste atudend
to the Univernsity of ¥immesota iun ﬁamwﬁ 1840
the Gogres of Hacter of Selemoe in Civil Bnginsering fyom
the mvw&%ﬁy of Wirmesote in August 1947. Duping the
awmoy 6f 1047 be worked for the State Highway Department
Fop the 1ast thoed years he was mlaw& by
vorsity as & Graduste Assistant o tesch CoUPdeS
41 Snginesring Depurtment, He was employed by
Bothleham Steel Company during the summop of 1940 and 31949,

#o, Poprectaogion, who 16 & student member of Amepigan

 Welding Sosiety and American Comepete Institute, 18 co-author

of the paper "Curved Beas Deflsctions with Celluloid Motsls”
dust Ingineering, September 1060, and author of seversi
atscussions and poports.




