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1.

The subjecot of "7elded Joints of struotural Steel”
was scleoted becnuse of its peirsonal intercst to mee¢ The
objeet of this bdbrief study was to secure data for my own ine
fomntion and for the Jarvis Ingineerin; Co., who supplied mo
with the samples for the various tests, Very little informe |
ation upron this subject is available, end that which is evoile
able has been in use only & short time, end only by those
oompanies who have had special tests made for their own use.
This beinz the reason for Jarvis Encineerins Co, desiring
infomction of this kind 4n oonneetion with their purposed
types amd methods of weldins of strusturel steel,

This experinontal study was the oamparison of
weided joints wi‘th gimilar riveteld joints, All data concern-
ing rivets in tansion and shear s known end a camparison of
the tno types of joints mcy be made from the following data
as found by test of their speoial welded joints,

Sample Noe 1 was & 8/8" diameter round struotural
steel r0d with an acetylene taper welde This rod was tested
in tension ©nd found to neok end break at 13,9507, This wes
the astual tensile strongth of tho rod and the acetylene weld
showed no defeots due to the tension teste

Semple Noe 8 was a 3/4" diemoter round etruotural
stocl rod with en ecetylens taper welde This rod was tested
in tension and found to break at 24,320 ibs, This dresk aid
not ocour in the weld but in the parent metal adjacent to
the weld, This is evidence enourh to prove that the steel
was dcfcotive, due to tho procesa of welding alone,
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2.

sanplo NNoe 3 was & 5/3" diancter round struosturel
stecl rod with en cloetrio taper welde Thio sarple was plooed
in tension and found to neclkk and breck in the rod et 14,060
lbse The wcld showed no defeets Que to the test in tonsion,
and may be usced as a conparison to tho test of sariplo Noe 1
vith thc ecctylene tcper weld,

Sanple Noe 4 was also a 5/3" dioneter round structe
ural stecl rod with en elcotrie taper welde This soiple was
placed in tcnsion and found to neck and brock et 14,030 lbs,
showins no dcfects in the wcld due to the toste Thi:c teat
cheoks very olosely with thnt of sarple Y oe 36

Snrmlo Koe 8 was a 3/4" dicmeoter round structural
stecl rod with an cleotrio toper welde This scrple was tested
in tencion end found to neck ond breck at 24,6380 lbs. with no
defcots duo to tho proecess of tosting the welde

Sanpleo loe 6 was also a 3/4" diometer round struot-
ural stecl rod with en clcotrio tcper welde This rod wos test-
ed in tcnsion end wos found to ncek onid breck et 24,9C0 1lbse
with no defcots in the welde This 13 elso a very rood cheok
on the weldin~ of somple Yoe Se

Sarmle lloe 7 was oeaxosc of two 2"x2Txi" angies
with onc les of each cnnle welded togcsther by a M rivet weld,
This veld was n2doe by punchinz to-." holes in one leg of
one onzle end oarcfully £1llin~ these holes with wecld after
the two an~los had becn elamped torcther tichtlye This s:ample
was tcstcd in tension, or for shear in the rivet wcldse The

first rivet weld shoared et 28,270 1lbs,, but the scoond
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started to pull the stccl of cnile 1 with it, Thoe shoar test
was slowly continued end the weld finally choarcd at 29,790
lbs, but left the stccl of ansle 1 greatly deformmede This
type of wcld is beins useds replacing, in nany cesos, the
mothod and practice of russet plates and rivet construction
for siniler joints,

Sarple Noe 8 was a 5" standard I-bcom out then
weldo: back togother, the weld beinc on all surfaoces of the
boome This sorple wos tested for tension in the weld 4n the
lower part of the I=becm by a method of pleaciny the load 4m two
placces es chown in the fellowin- ¢lasran, 7The lond was epplied
until the benn dbeeome co deformed thot thoe test ecould be
ocontinued no farther, ~he l:od applicd was ebout £2,000 lbs,,
end the tcut proved that the weld wes for stronger thrn the
dbeanm 4n bendiang and there werc no defects in the weld arising
fron tho tests The followin~ dlagrrm vill chow how the bean

was supported and the 1 ad epplied,
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Sample lioe 9 wes made of a 6" I-beam in the smme

e ——— = - ,._._,..-

monner as aomnle o, 8 eroent therc wore two 4"xS"x:i" plates
weclded on the top cnd botton ¢s chown in the ficure. This
sarplo was tested in preotiecally the same manner as Yoe 8
except the load wes cpplic. et onc point only, dircotly over

the welds This sanple was obviously much stronger thon
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4.

the other one, so the supports were arranged as shown in the
figare, thus inereasin; the load of the testing machine a great
emount and odtaining a more desired result than Af the sup~
ports had been spaced farther apart., The only informatiom
obtainel from this teat was that the weld was far stronger

than the sample of I-beam in dending,
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The loed was earried to 46,000 1bs,, and the only defeet was
the defomation of the wed of the I-beem ri-ht at the weld,
and the bendings of the deem,

Samples No. 10, Ros 11 were eonstructed exaetly
alike and vere tested together. They were composed of 8"x2"x)"
anzles out then wolded together, the weld deing om all sur-
faces of the ancles u$ were ground smooth en the outer side
of each anrle, They were suprorted and loaded as shown in
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The load was earried to 7000 lds, before it was evident that

the weld was muoh stronger ia dending resistanse than the

struotural steel itself, Theso angles were flattemdéd out under

this diacrem,
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the load but the weld remnine unchanged end secmed es strong
as evor,

Samples Tioe 12, Noe 13 wero of the scme comstruction
es o, lJu cnd Yo, 11y The only difforcnee beinz in the test

ncdee These encles werce supported end 1 cded as shown heore.
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The 1>2d4 was carriecd to 5,000 lbse and the only dcformation
was in bendins but there were no defects in the wold due to
the teste This mcthod of construction could be used in plooe
of the splico encle eonstruction at a rmch lesser coste
Sample 106 14 was a somcvhat dirfficult sarple to
1504 tut e to the faet tlat such & struocture is often used
in stc:l constmction it was importont to obtain some very
rood recults 4f possibles The Lomple wos composed of two
parts, a stonderd 5" chennol vdth a 4"xi" plate weldod to tho
back of the ahannel, with tho wcld on the uppor eide only,
es chown 4n the fi—uree This socmple §s uscd in prootiece in
suprorting brick ve.iecr over doors end windows or eny small
erchese The excet woy in whidh this would be locded 4s not
known, 8o for the test & load was used which would.be the
neximm $n any ccse, The lned was tailt up a3 shown in the
follovins ficure in mch a monner that the load was almost
uniformeally distributed,




A loed was oppiiad es shown and earried to 18,000
1bss betore eny deforrmtion was notiocndble, This i3 far mare
than eny loadin~ on cn arch fiom venecerin~e At this point
the plate startcd to dbend dovnwardjl the locdin: was continued
and was carried 26,000 1lbs, and hcrc the test was holtede The
plate wes bent dovm on the outer edze ebout 3" beluw its orige
inel positione All of this particular deforrntion wes not in
the plate elone, but a croct pocrt of 4t oeeurrcd in the ohannel

{tsolfe This sketch will $fllustrate how the defomaotion occur-
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The wcld scenmcd as strons os previous to the t. st cnud showe!l
no sicns of pullins fron the cdjaccat stecel, nor did 4t flc=ke
in the proocess of testinc,. 'I'his grmple was not welded on the
undcr side of tho plate beomuse it §s scldom easy for a2 weld-
er to wecld tho under side of a struocture when it 48 4in placo
anl this type of construction i1s entircly field work, It also
nokes e much smoother structure for the fitting of fromes such
es doors and winlowse

It is secn from these tests, elso from rcoemt
tosts confuoted by many construction oompanies, that the ad-
vantaces end disadvantaces of welded joints are samevhat

dirfercent fran those of riveted joints, The following lists



are sono of

the aedventases end disadvantaces of cech type

of joint.
Diveted Joints,e
Advantacceste
l, Dcpendoble ond scleulatble strencth,
2 Ti-icity Auc to the edded mctol of the lep
or butt joint,
3¢ Resistonce to vidration, imnoot, and to ropid
chnnzes in tcperaturcs
4, Parts aro drawn tishtly tocothere
Disndvantasess-‘
le Difficulty of repzir,
2¢ Inor-ased opnortunity for corrosion throu-h
holes and river heads,
3¢ Comproniscs in desin to ecconodate riveting
nachinerye
44 Toadkonin' of plmtes et holes,
~elded Joints,
Advantoasesie
1, TIull section of pluto i3 evailcble bescuse no
holes are neecssarys
Ze Low ocosts
3e Ipccd with vhich repairs may be made,
4, Smooth surfaces for linincs and insul-tions,
S Dcorcases wei~ht epproxinately 1575
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Disadvantoscsie
1l Tecndonoy toward brittleness of welds east in
places
2¢ Unoertalnty of strengihe
3¢ Lock of uniformity in cormrosition betwecen the
weld and tho parent metal, resulting in
voariable corrosion resistonoe,

4, Unworimonlike anpearance of rmch weldcd works

Many architcets end uiléers have had 2 lonzing
desire to ercet a onc=hundred etc: builiinse This desire
may now be reelized only slnce the decvelopment of the new
tvpe of elcetriczlly welded flooring vhich motericlly reduces
tho wel-ht of the structure,

Neocntly a new floor construetion, known as the
"battlo-chin” tyre, wos ennouncel and piven its first publie
demonstrotion ~t Tiloxi, ¥1.s. This floéor is one 4n which
stecl plntes end stecl beoms erc uscd and ere stitoched tosether
to form the floorin~, Machines for welding this type of floor-
in~ have becn decisneld by the Ccneral Lleotrio Co.y, 80 that
hond lcbor 4s recuired only to ruldo the moo' ine end the skill-
ed electrio ero wclder is no more nee’ede The speed of this
mechine 1s eutonatioeclly controlled and rey be edjusted to
‘wverious srodes of weldirs thus e€linminating eny chence of overe
heatine the porent metcl of the weld,

This stocl pl&pa floorin: or stccl deok will eot

as 8 girder to prevent any torsional distortion of the tuilde



in; vhen mubjeot o wind or earthquale ection, erd in general
a tullding hevin: &:4s t:pe of floor construction is nuch
rore ri-1d in every 1espcot,

Comeiative ooats have boen fiured for thils
type c¢f floor usin~ a heavy grade of linolocun and ﬁcrh:ps
a rus to reduce rolse, cnd the old t;pe of oonciete slab
construction with a wood floorin: end & vy which wos reuir-
ed for culetnecsse It was fournd that the "battlee-chin” floor-
inz vAith the linoleun coverins wos mich better beocuse of the
lower costs ond because therc 1s no chcnes whatsocver of
shrintc3e and crechtinge 4lso 1t 45 considerel in a desisn
that 4L e purt of tho foundation should £2il the floors of
this tryyne would e=sily tako enre of the fellure without allowe
in~ oracks to cprears

This type of floorin; 4s egually applioccdble to
residenoos, miltiple story dbuildirgs, and evon to bridcos,
For bulliin~ constructi! n 2t vill seve from 20 to 60 pounds
PCTr 86 fte Of floor in dc2d wei hte In a 78-story builling,
it is esﬁinatod thet with floor ponels 211 fto by 22% ft.,
thoe savin~ in decd locd on the foundations for ecch oolumn
18 nearly two million pounds, wvhich iniieates that 1ts use
will permit cn increasc of &5 peroent or more in the hei ht
of buildinr~s or in the number of floors without inerensin &
the locds on the foundations,

Prootioanl tests have been mndo 4dn conncetion

with lvuaded roof trasses, One aro=welded roof truss with a
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54 ft, epn was erc3ted «nd found to withstond the maxirmm
locdinc for tho bemms 2nd oagles end wes ruch rore risid
when loaded with smow or 4n Lhcavy winds thon a8 scme rivet
roof tusse The svovin~ dn wel ht of this welle: tmucs wes
found t5 bto 15,8 percont fMHr the cntire recofs In soge c2ses
it kos been impossitle to weld 211 Joirts in e struoture in
the field tvt new equinment end nethods of constrmotion are
being introduced which will onctle the welder to weld all
types of jJointse 4 ¢ 9reaont same comnonies wald all joints
conertmeted within the fob-icatirns shop ond rivet ell field
Joints} oth=rs raverse the order W soon cll J&inta in
stc-l work vill te constructod bty the wel’ing proocess only.
¥rory objections hove becn nade by celty oormiseion-
ers to the noiso of the rivetinrs harmer end in sore oases
oriers Lhave bdbe'n issuz?l to clirminzte the nolse of the rivet-
in- hormer by enoncint 4t or ty use of the clectrioc weld,
Llectrio welding 4ocs n-% elirincte ell of the foiso of ereot-
inz a stecl frrme but 1t does materially lecsen 4t
Tleotrio weldin~ has been ennlid to about seventy
buildinzs, v-ryins in Lei-ht from one to eleven stories, to
e great rneny railieoc bridses, to mory stc.l borses, to some
ships, and to mcny miles of stecl pipe for transporting oil
or waters It 15 deecnusoe of these cpplicatione in prsotiss
end tests that the desl n of wellded steel structurcs is no
1 :pger puess worke Tho factor cf s-fety used 1s 4,3, or 6

whioch gives the safe or permicsible stresses used in welded

Joint desicn,
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To secur: the greataest voluo possihle from
wolding, the desin of the main stecl mer.dors, es well es of
the joints, should be mado with wsldiny in vicwe Chelf
en:les ero now bein~ weldeld to ecolunns.end cirders vithin
the fobrionting shop thus climinating a great amount of shop
hendlinz of beoms, cirfers, &nd colurns to the difforent
yurch presses,

Tha buildin~ ocode of mony cities does not pere
nit a econtraotor to use w2lded esnstructlion within the city,
Thiz neons thot e rmct use the riv:ting homner end oreatoe
tha undesircble nolse egaine 7ith this in view most of the
cities hoving this tyre of Lulldlirn,; ¢ndo cre rovisi ng than
oand permittins the constrmotion end ercetion of welded
tulliinss,

Aronr the firat to rike the ocor-ection was
Pittsfinldy 'asse It wos tle first eity to incornarcte
weliling Into 1%s tuildin~ code in eny form end th: first
eastern city to sdopt the ‘rnerie~n 7" 17%in~ Zoclety code,
frony the lhreest of cur eities thae nes who Q14 not xaok? eny
chonge arege Philedelptkic, Kew York City, Cricn-o, Dolles,
Schencetody, ond Tittobrrche Tutl it 18 vy oninion thet these
citics will ednHpt thoe c¢od43 rermitting wlliin- as onc mecns
of securinz quict in the vielrvlty of ho:pitzls, hstels,

epcortment houses, schoolé, end offico bulllircs,



ROOM USE ONLY










