;e3e: 66BT3  JO NT CONSTRUCTI ON OF COLUWN MEMBER STEEL PI PES FI ELD OF THE

| NVENTI ON Th livention relates to a joint constructi
trenber steekﬂ@lﬂﬁw@m‘ﬁ%{s colums for steel-franed structure%@ﬁmmmmﬂm‘m“m\
exanpl e. BA E INVENTION As for a colum nenber st PLR& used
as a colum, thef®%4s heretofore been provided an arrangenent, as'Y tnd,
for exanple, in Japanese Patent Laid-Open No. 2001-303661 in which a

t hi ck-wal | ed col umm obtained by hot formng is enployed as a colum for a
panel zone. That is, for exanple, a |ong-sized quadrangul ar steel pipe

havi ng a predeterm ned wal |l thickness is groduced by cold formng, while a

short-sized quadr RGHFafF ORI ERE TPk OBaGPHEME HMEMBER STREL PLRE€kness t han

that of the | ong-sized quadrangul ar steel pile and a sufficient length to
forma beam connector is produced by heating in a furnace, followed by hot
form ng. AndFIEIDe OFhOHE- SNVENITIRMAAr angul ar steel pipe is internally formed
with a bevel. The |ong-sized and short-sized quadrangul ar steel pipes thus

obtained are | SPRERFIASy 1AVENREPHI TR 2ot PPOVT dF PR W HikddPaRdul ar
steel pipe colim neRbapoLHel: R aEbdeéé_@éﬁm lf(?ag'g's%béfgfﬂé’x@é’é angul ar

steel pipe of predeterm ned wall "thi ckness is produced by cold form ng,

whi | e a shorstmictadeguatoanexdamglest eel pipe having a greater wall thickness
than that of the |ong-sized quadrangul ar steel pile and a sufficient Iength
to forma beam nenber connector is produced by cold form ng. The | ong-sized

and short - sigRtcrdatbadgurad ShagirpwPes thus obtained are joined as by arc
! - As for a column member steel pipe used as a column, there
has heretofore been provided an arrangement, as found, for
example, in Japanese Patent Laid-Open No. 2001-303661 in which
a thick-walled column obtained by hot forming is employed as
a column for a panel zone.

That is, for example, a long-sized gquadrangular steel pipe
having a predetermined wall thickness is produced by cold
forming, while a short-sized quadrangular steep pipe having a
greater wall thickness than that of the long-sized quadrangﬁlar
steel pile and a sufficient length to form a beam connector is
produced by heating in a furnace, followed by hot forming. And,
the short-sized quadrangular steel pipe is internally formed
with a bevel. The long-sized and short-sized quadrangular
steel pipes thus obtained are joined as by arc welding, thereby
providing a quadrangular steel pipe column.

As another prior art example, a long-sized quadrangular steel
pipe of predetermined wall thickness is produced by cold forming,
while a short-sized guadrangular steel pipe having a greater
wall thickness than that of the long-sized quadrangular steel
pile and a sufficient length to form a beam member connector
is produced by cold forming. The long-sized and short-sized

quadrangular steep pipes thus obtained are joined as by arc



N wel di ng, thereby providing a quadrangul ar steel pipe colum. According to
t he thus-obtai ned thick-walled quadrangul ar steel pipe columm, for exanple,
ds conpared with a through di aphragm system or inner di aphragm system the
nunber of man-hours for assenbly can be reduced and the weld | ength can be
reduced; thus, the whole can be sinplified and economcal, with weld
strains hardly occurring. Further, the beam nenber connector is capable of
securing a sufficient strength because of the predeterm ned increased wall

t hi ckness of the short- . sized quadrangul ar steel pipe and allows the weld
joining of beam nmenbers wi thout any trouble. Furthernore, the quadrangul ar
steel pipe cOPifimgistberehnedaviding ¢cﬁqﬁdﬁanﬂuéﬁﬁes?Qﬁ¥n9¥§ﬁdcébﬁm%e
finished into f % b ran

arr angenent adé€§%§£ﬁgfﬁ§bgn%okgggtéb%éHQ%guﬁhlfk %I??E@a% erel ggn be
easily enpl ayestl eliber cytim®UStdEldxahpdes abscompaent aliita. aHoneyedh
according to the quadrangul ar steel pipe colum enploying the thick-walled
short - si zed HrERIaaBUFEPLER & HINGE dagphragl sbvhass fidenhaglbarvwef di ng
bevel 0 LNl 8rc0F diebibeszyald edasbostadl 184 quadnanguhaca st oo
pi pe takes nuch tinme I'n 45¢ SMandf act ure tner eof I ncreasSing t

Furt her nor e,be reduoae) tiuds tpetwvls dep belsdmpdifseperdderedomital f he
patch applied over a region extending fromthe bevel in the thick-walled
shor t - si zed ‘GAUFERGUT = iPEe BRI R HOTHIEABI it LGET akble HEAMBERREFG- si zed

quadr angul arc&in"e%ltoli?'&ec?gaﬂié%%t ELOLY ﬁgg %@ﬂ‘ﬂ%ﬁ t5§€£br¥£érﬂb88aﬁ§éu' ting
in too much anount of I ng, hanpering fast wel tines reqU|r|ng
a deforned (csﬁ)emeabkydptenwsad)lmhedS%MRMlﬁ?cn‘EﬂE PEVENE| Sho2t~ .

Accordi ngly, an Og#éét of fhe invention is t rOV|de a joi.nt, const uction

of col um mEER Fa?ﬁ?%ﬁftﬁﬁﬁ? |818%d351 erFEﬁrﬁ varPS0E Yerits of

a type enpl Qyda0 meRbeksWal t1eshi ekt 13ba8de 5t GRIrthieRBSrel Neidli ch a wel ding
bevel can be formed in a shortened production time at a | ow cost and a

j oi ni ng operanadgangylag|stiesd pipe gelnm eswmm%ﬂ o ﬁ@@tfezrm b aaphbeve t he

obj ect descrj ab ve, Jnt nst on, o menber pi pes
accordi ng tc?oq'%fl 7S casflpgg ot th% t%o?rp% s%‘s”‘n n@néng%grg%l st eel
pi pe of a preidat ernpaecha®) |an'fdhbﬁk£lﬁ§é$ng’ﬁildarﬁ abaptedizehaviecebnProee of a
greater wall thickness than that of the |ong-sized steel pipe, wherein

these | ong- §7E dr¥eshidriedsthexs idt eat bFi g L r syifdd %'Sh%?a%fb?‘f*ﬁ ng so

t hat they arngeltli%g ggge 10,0 lﬁ-:g §higPheral shape, and these two steel pipes
are joined by wel dlng romoutside 1n a state that an end surface of the

| ong- si zed steﬁ¢w¢nqxa|a$c@ppmsgdtootme1quuﬁnmmghaee steehq;qhnmmagmned st ee
pi pe that is_n L hevel ed arr ement accor o_the first aspect
lebcr i bod AETRLCYARE HnER Ao LY Qo s A A AT G RE SR PiRRar | y
posi tioned \Metsf&rtJ.'B@Hra&W@rf@ﬁﬁirﬁ&‘%r@élcﬁf}@pﬁévépflfnoiﬁé REttpicAcE eider, and
with their end surfaces opposed to each other, and then joined to each

ot her at théﬁhl%pwéééadeﬁhplswsm qbydmnmlhgrfertmﬁlo@tmedéabe%rchrie entire

periphery, nstitul m rrenber st.eel .pi .PE, tai ning the
vari ous ner&?‘ ¥1t(r%ig t?%%u%%% oylngefﬁlck Tfe%Féﬁ%F' S|zég steel pipes.

In this caswux&m@:ﬁotbe tHe ehnpers e phtshapeke Javell heg Sanper tbemédi ni ng
operation by welding can be effected nore snDotth, efficiently and
suitably al¥ithethemratcl) eRPAdCI BRI Er FPHEPN Iqxﬁééfilﬁﬂs%qqngﬁﬁén?‘?"?%r med,

and transm S Pfle Qf 34651 3N RG-S 98&‘?@1 ﬁ!’dh%aé(}' d BETepSi NCE
t he thick- mgﬁﬁ g q-hort S|ze§ st eél %ﬁpe iS40t Beve , E@%n ge
inner surface of the long-sized quadrangular steel pipe of
predetermined thickness, such welding resulting in too much
amount of welding, hampering fast welding, sometimes requiring

a deformed (specially processed) patch.

SUMMARY OF THE INVENTION



formed in a reduced production tine and at a | ower cost. In a first

enbodi nent according to the first aspect of the invention, a joint
construction of colum nenber steel pipes is characterized in that the

| ong-si zed and short-sized steel pipes are quadrangul ar steel pipes, and
these | ong-sized and short-sized quadrangul ar steel pipes are fornmed by hot
formng to have a sane external width and a sanme outer curved surface at
each corner portion. In this first enbodi nent according to the first aspect
of the invention, the |long-sized and short-sized quadrangul ar steel. pipes
are linearly positioned wth their outer peripheral shapes conformng to
each ot her, ankcepudindiyirarepdjsatiafcthe dpyestion dscte provhde a 2Nt hen

joined at their. .o sed end surfaces. b | di ng_from out.si de_over the
entire peri p%oenrsﬁfggﬁé?rébo cc(?iélf“int ﬂ??ﬁﬁyag/\%eoﬁquﬁgpﬁ%ng%?t thseé:Fpﬁpfeo% c)rjgt ai ni ng
the various r@kiihgngf viheody R rafR! oY Botypé Cdmpwlyied thetk-%4ZEsH
quadrangul ar steel pipes . In this case, since the opposed outer curved
surfaces ar ehortr-pézedmtesiapiremd inhdrieh 8 wed ddngpgitalk Fan be foread

m sal i gnment,) forped. the joini oper.ati op by. wel di ng _bet ween. t he corner
portions canl?nbél EPPEE %%3 ]?Oed}]s?%ggtnh%ﬁf“ee??i%ileorﬁ Ic;?,sr%ar?agsﬁi {3 r#lyngatll t he
time. In a seeeadiefbedi werdimf eandbegmboet fitodti1st eFFReebdof the
invention, a joint construction of columm nmenber steel pipes is |
characteri zed Th achaeveHehd ohjest ARF b eSS 2eiP SeEPPPEHERE T r ound
st eel pipes, .Sl zed. asLzed. r [ are
formed by nSt For i aenbapeldirg  BOF SR epEhn il 180, IR, ShERCe Bl T P
second enbodinvent iancaminigekoa lbaghshised aspettpipe bliea predatenmindde

| ong-si zed and _short-sized round steel pipes are ,concentrical I)F/ and

linearly podalilohBickngrs @Rdi f Hidsedzed seert RiPeatls? greafsr it by

vel di ng fromaukseds QMG A€ o2NiHd GoRELE PIE] ¥reb DYJiGRY AN thddl @
colum nenber steel pipe retaining the“various nerits of the type enpl oying
t he t hi ck- waldngd s$hed tansli stext -eunredsttes]l pipesard doankd dyehathfoxivirert

descri bed abovg gtjﬂ%l nt cor])struction of col unn rremier st eel__pi pes

accordi ng t &°a B3t IHFYasPEct HFaPReT RVEREI R BARI A sBRRE1 SRY- 1A st eep
pi pe of a preeeteedl Eipheblret b Chkite Ly R84 Eng FR0Ir suEeisStioeh i of a
greater wall thickness than that of the |ong-sized steel pipe, wherein the
| ong-si zed $he&| apigied pyréare - sokhedongrisiigednetetopirsi Ye@rpereed t pe is
hot -forned t te er.d S t,

| ong- si zed sat(:?1 ege@%}lgggégﬁgchlne gérrll%ﬂg—ugr]f%(?gé%%e]tﬁ??gﬁé%llgiﬁeﬁpé?‘é%fedpi pe is
opposed to an EndheuakaeRgeheithacebeiingi Zedhet eelspigapddtatiessr itdd

bevel ed, and in this state the tw steel pipes are joi.ned by welding from
out si de. | n3PR¥SartRfdenentized ndi FRPT 0 247 IS PABER AT ot 1RFAF 1Y

invention, tfeg;koBHeG ¢&Ch SURElr RIRRYBLEMphér £0! HrafpsMednddenide to |
short-sized steel pipe which is hot-forned are linearly positioned with

t hei r out er gachi phicen) agkdapesh chefiorendgutrdaces loppoised, tovdaht dtdier end
surfaces opposed to .each .of her, .and subsequently the o sed_.end surfaces
are j oi ned W%Mgi‘%? r?é)llnregrr#%lﬁaﬁhdggg?éraﬁi ﬂge_é]ﬁftl ,pgSSSr?Ig%éw,fagﬁg?%’by
constituti ngeddsahUEPoRESPES i fd QRlerPitBe BRE 81 dligHrilPheryar tREBeeri ts of the
type enploying the thick-walled short-sized steel pipe. In this case, since

the outer p&eNghéERriBGapeolune nerbemateel Epferatpannadheperaiqu can be
et e I BRTRChR! Vi oS SRR A BB b 44 P
ef fected nop@pedi.t ain ¥hiSiduee,t Henddictl-owldrege siHdrsi 2R8pSs are the
same, the joining operation by welding can be effected more
smoothly, efficiently and suitably all the time, with no step
portion (linear misalignment) formed, and transmission of
stress can be effected more suitably. Further, since the

thick-walled short-sized steel pipe is not beveled, it can be



steel pipe is not beveled, it can be fornmed in a reduced production tine at
a lower cost. And the | ong-sized steel pipes can be formed by cold form ng
at a lower cost. In a first enbodi nent according to the second aspect of
the . invention, a joint construction of colum nenber steel pipes is
characterized in that the | ong-sized and short-sized steel pipes are

quadr angul ar steel pipes, and the | ong-sized quadrangul ar steel pipe is
cold-forned, while the short-sized quadrangul ar steel pipe is forned by hot
formng to have a sane external width and a sanme outer curved surface at
each corner portion as those of the |ong-sized quadrangul ar steel pipe. In
the first eng‘bﬂlier?emn ackedured RXPAITE is8cbime AP At ¢ leWeri R9&htion, the

| ong-si zed qua I . DI g -5l zed
guadr angul ar s?ég%]g%r%ret %%tﬁ(?#%@énl{é:ga%?é%%ggﬁ %%%ogp%afg%cﬁevﬁ%t é%t %?I‘ out er
peri pheral sihapasioanfarivirg coneaehcoiderofard lumnhménitsy seedlspfpaces
opposed to each _other, and then joined at their_ opposed end surfaces by

wel di ng from®dGhsraetevised i Bhdt rdepdengheized aREr eIE tedieed BEeRYy a

col um menber. ste pi t aini.n j.ou j f . the. e | oyi ng
the thi ck-w% prgé(f gkgr%@ag?é%ﬁ &Egdrgg%ggl%fﬂésst'eéflggf%éese Iqr? nftghhlgs%tz%gsael?&rgi nce

t he opposed shirmr-sduedefhRinahaataragtedihpisesaranfomedsbethqotdroeing | i near
m salignment) is forned, the joining operation by wel ding between the

corner porti'dh$ayand pians estee horidtdnapdm ¢amss PREFR ULV e 8UEETabl y all
the tinme. |na SRGORA-REPOG BN, according to the second aspect of the

i nvention, a joint construction of colum nenber steel pipes is
characterized in thig fiirstl emgodiment avdogiddny- ¢ zete stigelt pspestae® round

steel pipes, .and the long-sized round steel, pipe is cold-fqrned,. while the
Shor t - 51 2ed TBUNBVEPELPT pi FRS | Lo TEET6 na LEMIich~ S AY°RE-REV S same
outer di ametgfecSpifes hPBAihkaedy s isheglwiRhPerhelotes peeepREral
enbodi ment according to the second aspect of the invention, the |ong-sized
round steel Fharest sanfosming dof earbdobiel + RadsHekh-thedad endupdr§aees pipe
that is hot-faqr re centricall nd Lin I AW n hen are
j oi ned at thoéafi}og%%pggeﬁggﬁ e%%er 'a@ggy 6@6\9% %%‘%H f%/to%%%&%s?ggg%%‘gr%%e
entire peri pherfacelsheyebyldDigtfiddi icugsadeobuen tmiTgit iseepbr pppery £t ai ni ng
the various nmerits of the type enploying the thick-wailed short-sized round

steel pipe. SRPTEH| 69RS tHe et CATRY MEBACEFIRE! BRIPSITRCAOEEr thE i on of
col um menbefa SR mek PES oFCERE Ty Eﬂpfoﬁig‘leg{ thlé?-e&e;lfgc} RSt Dy epLd On

conprises a |long-sized steep pipé of a pre erm ned wall thickness and a
short - si zed @tasglanguper citealgrigatser Wakhis lviacknesisicehizdre oppas et ot her

| ong-si zed steel pipe, wherei nfggese | ong- si zecftgnd short-gi zed st eel pipes
are col d- f or'EY $° €5 ¥Rt SAESPSTTHRTAT “8Rhpe® e -ShPeha ¥Ur f ace
of the | ong-@iizRGrshef1 YrRRnty LPARSENtES 83An€NRg opéradéendy WwBBding
short-sized steel pipe that is not beveled, and In this state the tw steel
pi pes are | dietatpemy thel dpreey rrantdonsi gen be efkectiadamgsreamoaelby di ng to
the third as t.. e Lpyvent. de i ve, the col d-forned

| ong-si zed an scﬁ%&"}:?‘gfz% s%ueleﬁoa%diypzagﬁagggl ?{n)rg%'rl y positioned with their

outer peripherah &Bepoadcafcimentt sd6cepdihtbethafdrattdspdral bfetite
surfaces opposed to each other, and then joined at their opposed, end
surfaces by WMBIEREAGDS r B Vit CABSEYRFL PR odnCPLEMPSPSHRRST F LerheP HRSS

consti tuti “Qsacﬁglr!a! ef‘fi@l?rips%ﬁ% thePEof %?iﬂ!d‘ﬁn&hs% Pﬁr-is‘l‘é%d”?{ééf of the
type enploying the thick-wallTed short-siz steel pipe. In'this case, since
t he outer perigesenale sbapésstagel tgipesamandnthese sicey-sdzedoand | i near
short-sized round steel pipes are formed by hot forming so that
they are the same in outer diameter.
In this second embodiment according to the first aspect of
the invention, the long-sized and short~sized round steel pipes

are concentrically and linearly positioned, and their opposed



7 m salignnment) is forned, the weld joining operation can be effected
nore snoothly, efficiently and suitably all the tinme, and transm ssion of
stress can be effected nore suitably. And since the thick-walled
short-sized steel pipe is not beveled, it can be forned in a reduced
production time at a |lower cost. Further, both |ong-sized and short-sized
st eel pipes can be formed by cold forming at a lower cost. In a first
enbodi ment according to the third aspect of the invention, a joint
construction of colum nenber steel pipes is characterized in that the
| ong-si zed and short-sized steel pipes are quadrangul ar steel pipes, and
t hese | ong- séreguafdceh@re 50 el gnawladiggl fromspebk ige pyerarhe ent éiré or ned
to have a sane_external wi dith and a same outer_curved surg%ce at . each

t

corner portiBREHTF Wi SPPFPRY Mot JadcoP ti Yy T?TQ%ﬁa REFdPHRpect of
the inventi opetd fifinePhfel ORPESud G-tz BRE E119¢ teridZRd nguadeangul ar

steel pipes are linearly positioned with their outer-peripheral shapes
conform ng tbhidcivadiliedr shakths idrd rroand steedceip@pposed to each ot her
which are then_joined to, each .ot her by wel di from.outsi de over the entire
et phory, ¢ hePRIRF TS FRRCEECE SOTRAPHEABar< s CodpLpE SEHPFarRITE ¢ e
various meriés JlumhembrBer edely pAgel haddompillLdoshoséceia adpabadsangul ar
steel pipes . In this case, since the opposed outer curved surfaces are the
same and t hekke iiveptdpapcpoprizss (@ lliomgafinpdafteppramnitDe Pér Aed, the

j oi ni ng oper af | el.din tween th 0 r.Rortians ffgcted
nor e snoot hlé%éé;%%%%l\é\%gl Vag%%%sl\l%ﬁngﬁ%ygrﬁlg %ﬁlgr'?i ﬁé‘?gﬁns%&sqeggﬁg (];P

enbodi ment aggeedtag Wwad 1ite dkitiesd HEPEChatObftte 16w 1268 sttedl0phpe,
construction of columm npenber steel pipes is characterized in that the

| ong-si zed afRPEHSY (th€i 2eBISEetd Fteq) pdBeaie FOIATIA, BPpE], thid these
| ong-si zed anth, szl 28del Ol St lotRirBEfied" &0 G0A¥E PIHRE bachave a same
outer diameter. In this second enbodi ment according to the third aspect of
t he i nventi omeripgheradl dhépe reesd thehge Sithedlangksivad sseeédpipundndtael pi pes
are concentrically and | inear osjitioned and.then joined at their_ opposed
end surface B RAFSARG 7 o AbePoRLETEA tER BT i BEPPRRGY, “Prifdby
constituti ngs@rGRILUBR tHRITREbreL 8Ll edisRBel & BRIt LN n¥RIBOMS eAETdhe Of the
type enpl oying the thick-walled short-sized round steel pipe. In preferred
embodi ment s Beddyigi s§ate the thio steehrpirgs t@rier doanpachy wsflding f¥@m®ntion,
the joint cogsgsrilécéti on of colum nenber steel pipes are characterized in
that the short-sized steel pi pe has a length form ng a panel zone. In these
preferred enmbodhnené sapeanjdtiong hecbheing risd ther eegbnilaspeatspEcttaeof the

i nvention, the |ong-sized and short-sized steel pipes .are_ |inear

posi ti oned WFRHE bt ronseriigher tteehRrpBS Worfitorfi At dF osaer %’f%erl and
in this statgd %o%p-ﬁiggde?ﬁeéi” ALWNAER £81 ReC- Ry dirR0rirom gyt si de

over the entire periphery, ere constituting a colum nenber steel pipe
with the shopdsidiizeddswéeh phebr usekkrapeaiphaehl zompesTresforhenyard ous
Terits of the Lype,splawing,ihe LY gkouelled short-sl zed, qel, piRe can be
subsequently the opposed end surfaces are joined by welding from
outside over the entire periphery, thereby constituting a
column member steel pipe retaining the various merits of the
type employing the thick-walled short-sized steel pipe. In
this case, since the outer peripheral shapes are the same, the
weld-joining operation can be effected more smoothly,
efficiently and suitably all the time, with no step portion

(linear misalignment) formed, and transmission of stress can

be effected more suitably. Since the thick-walled short-sized



In other preferred enbodi ments according to the first through third aspects
of the invention, a joint construction of columm nenber steel pipes is
characterized in that a patch positioned inside the | ong-sized steel pipe

i s abutted against an end surface of the short-sized steel pipe and in this
state the two steel pipes are joined by welding fromoutside. In these

ot her preferred enbodi nents according to the first 9 r through third
aspects of the invention, the weld joining operation can be suitably
effected using the patch, and by abutting the patch against a flat end
surface of the shortsized steel pipe, welding can be rapidly effected in a
reduced wel dsaesurgipeFdst het, benelghi ciit dessbaoformepiire aspediugkd

processi ng. BRI EF DESCR PTI ON THE W NGS FI lis a rt] y.cutaway
ey Spect i ve BRATHROR BBRFAMLRER: SPRRI ATGc et badrd trch PEFH bibes
constructi oncgh -Kol frmelEBhero 54 e rifieathaf Pbfes Uy RCt ed to wel d j oi ning,
according to a first enbodinent of the 1nvention; FIG 2 is a sectional

front el evati odnod filrstgembedingrtapcsreeingitpetbelagaendnashect gifnthe

CoNSLrUCtT on, Gl SO S TSIRE! XSTruhBSR of Sritn' ReflbB'ddcero b1 328V

is characterized in that the long-sized and short-sized steel
pipes are quadrangular steel pipes, and the long-sized

quadrangular steel pipe is cold-formed, while the short-sized
quadrangular steel pipe is formed by hot forming to have a same
external width and a same outer curved surface at each corner
portion as those of the long-sized quadrangular steel pipe.

In the first embodiment according to the second aspect of
the invention, the long-sized quadrangular steel pipe cold-
formed and the short-sized gquadrangular steel pipe hot-formed
are linearly positioned with their outer peripheral shapes
conforming to each other and with their end surfaces opposed
to each other, and then joined at their opposed end surfaces
by weiding from outside over the entire periphery, thereby
constituting a column member steel pipe retaining the various
merits of the type employing the thick-walled short-sized
quadrangular steel pipe. In this case, since the opposed outer
curved surfaces are the same and no step portion (linear
misalignment) is formed, the joining operation by welding
between the corner portions can be effected more smoothly,
efficiently and suitably all the time.

In a second embodiment according to the second aspect of the
invention, a joint construction of column member steel pipes
is characterized in that the long-sized and short-sized steel
pipes are round steel pipes, and the long-sized round steel pipe

is cold-formed, while the short-sized round steel pipe is formed



guadrangul ar steel pipe colum in the joint construction of colum nenber
steel pipes; FIG 4 is a sectional front elevation of flat plate portions
of the quadrangul ar steel pipe colum in the joint construction of columm
menber steel pipes; FIG 5 is a sectional front elevation of a corner
portion of the quadrangul ar steel pipe colum in the joint construction of
colum nenber steel pipes; FIG 6 is an enlarged sectional front elevation
of an essential portion of the quadrangul ar steel pipe colum in the joint
construction of colum nenber steel pipes; FIG 7 is a cross-sectional plan

of the quadran ul ar steel pipe colum in the joint construction of colum
nmenber steelP q}?ésfoifwlng FrGrae jass ameldednt expeeehiasgt et graiagdor the

li ke of a qug £ | pipe for the quadrangul ar steel pipe colum in
t he joi nt con§®?ﬂ%#%%ﬁ ﬁggolunn menber steel pipes; FIG 9 is a partly

cutaway perspecihvehis esgcendaembodiiné©edcdaindd ngokunthe reecdnd Aspect
construction of colum menber steel pipes before subjected to wel d joining,
accor di ng to°§.%hﬁxﬁﬂyeéﬁﬂeﬂvnéﬁ% Ing+ed geqy ERUPBNStER G PiRE ithak dé&cti onal

front el evatigy, QE %”gpg &‘i&r@'ﬁ"zeﬁo'ﬂdﬁﬂd gtEQf’ égié“th%(&”%r uction of

col urm menber st el plpes an enlarged sect ront el evation
of an essenthat- m::tedoanr@f:ohdﬂentrﬁﬂmmaﬁi lphperTpbusit ionddeandichen
construction of .colum nenber steel pipes

are joined at their opposed end surfaces by welding from outside

over the entire periphery, thereby constituting a column member

steel pipe retaining the various merits of the type employing

the thick-walled short-sized round steel pipe.

To achieve the object described above, a joint construction
of column member steel pipes according to a third aspect of the
invention comprises a long-sized steep pipe of a predetermined
wall thickneés and a short-sized steel pipe of a greater wall
thickness than that of the long-sized steel pipe, wherein these
long-sized and short-sized steel pipes are cold-formed to have
a same outer peripheral shape, and an end surface of the
long~sized steel pipe is opposed to an end surface of the
short-sized steel pipe that is not beveled, and in this state
the two steel pipes are joined by welding from outside.

In the arrangement according to the third aspect of the
invention described above, the cold-formed long-sized and
short-sized steel pipes are linearly positioned with their
outer peripheral shapes conforming to each other and with their
end surfaces opposed to each other, and then joined at their
opposed end surfaces by welding from outside over the entire
periphery, thereby constituting a column member steel pipe
retaining the various merits of the type employing the
thick-walled short-sized steel pipe. In this case, since the

outer peripheral shapes are the same and no step portion (linear



FIG 12 is a cross-sectional plan of the round steel pipe colum in the
joint construction of colum nenber steel pipes; FIG 13 is a partly

cut away perspective view of a quadrangul ar steel pipe colum in a joint
construction of colum nenber steel pipes before subjected to weld joining,
according to a third enbodi nent of the invention; FIG 14 is a sectional
front el evation of the quadrangul ar steel pipe colum in the joint
construction of colum nenber steel pipes; FIG 15 is an enlarged sectional
front elevation of an essential portion of the quadrangul ar steel pipe
colum in the joint construction of colum nenber steel pipes; FIG 16 is a
Cross-secti olhh#alpilgawe@ﬁl)t he GermedndiieaweddeaPipipe erAuafion Ctaﬁeme nt

FometUct | o Bl SR TRER 3l ool ARS8 P ke hackprvegpl ol 7 19
pi pe col um dd4 trbﬂshb@si@ﬂl Rif cOredd dahilon B 6 0bd b HEe8hLEalst el Apipes;
since the thick-walled short-sized steel pipe is not beveled,
it can be formed in a reduced production time at a lower cost.
Further, both long-sized and short-sized steel pipes can be
formed by cold forming at a lower cost.

In a first embodiment according to the third aspect of the
invention, a joint construction of column member steel pipes
is characterized in that the long-sized and short-sized steel
pipes are quadrangular steel pipes, and these long-sized and
short-sized quadrangular steel pipes are cold-formed to have
a same external width and a same outer curved surface at each
corner portion. ‘

In this first embodiment according to the third aspect of
the invention, the cold-formed long-sized and short-sized
quadrangular steel pipes are linearly positioned with their
outer -peripheral shapes conforming to each other, with their
end surfaces opposed to each other which are then joined to each
other by welding from outside over the entire periphery, thereby
constituting a column member steel pipe retaining the various
merits of the type employing thick-walled short-sized
quadrangular steel pipes. Inthiscase, since the opposedouter
curved surfaces are the same and there is no step portion (linear
misalignment) formed, the joining operation by welding between
the corner portions can be effected more smoothly, efficiently
and suitably all the time.

In a second embodiment according to the third aspect of the
invention, a joint construction of column member steel pipes

is characterized in that the long-sized and short-sized steel



FIG 18 is a partly cutaway perspective view of a round steel pipe colum
In a joint construction of colum nenber steel pipes before subjected to
wel d joining, according to a fourth enbodi ment of the invention; FIG 19 is
an enl arged sectional front elevation of an essential portion of the round
steel pipe colum in the joint construction of colum nenber steel pipes;
FIG 20 is a cross-sectional plan of the round steel pipe colum in the
joint construction of colum nenber steel pipes; FIG 21 is a partly

cut away perspective view of a quadrangul ar steel pipe colum in a joint
construction of colum nenber steel pipes before subjected to weld joining,
accordi ng t oPipes farle &rYBdi feerl dfinese PAdehResn; leMassized) and secti onal

front el evat] of_ . l.ar. . e [ C it | Qi
constructicn#éﬁkﬁiﬁqggﬁ %§9 %?ﬂ%#gePlé%%eéfénégid_gégﬂgd5%)eanige%Q%%ctional
front el evatéwerofdiametssenti al portion of the quadrangul ar steel pipe
colum in the joint construction of columm nenber steel pipes; FIG 24 is a

cross-sect i onafnpthis glecond efikritmepH aFcerdthy fipeheothhnt 2§PERE $bi nt
construct i on,of ixﬁﬂéeﬁt{,?%gegf?ﬂ:ofé-ef rxPédjﬁgfrlg-sF.J{leeﬁd@né §h?rgl§:ﬁ£éacfr£8ﬁ( 4 @i ning

cold form ng or a guadrangu pi pe for the quadrangul ar
steel pipe cotesdpipes Aeejc@ntlent@NSaI L hindrl iofeardlyysos itdwhed satdehemi pes;
FIG 26 is a partly cutaway perspective view of _a round stee%&ﬁ e colum

in ajoint chfadiRtitbeisoraosemefetibetacy BEwedidgag from outs ver

the entire periphery, thereby constituting a column member
steel pipe retaining the various merits of the type employing
the thick~-walled short-sized round steel pipe.

In preferred embodiments according to the first throughthird
aspects of the invention, the joint construction of column
member steel pipes are characterized in that the short-sized
steel pipe has a length forming a panel zone.

In these preferred embodiments according to the first through
third aspects of the invention, the long-sized and short-sized
steel pipes are linearly positioned with their outer peripheral
shapes conforming to each other, and in this state the opposed
end surfaces are joined by welding from outside over the entire
periphery, thereby constituting a column member steel pipe with
the short-sized steel pipe used as a panel zone. Thus, the
various merits of the type employing the thick-walled
short-sized steel pipe can be retained.

In other preferred embodiments according to the first through
third aspects of the invention, a joint construction of column
member steel pipes is characterized in that a patch positioned
inside the long-sized steel pipe is abutted against an end
surface of the short-sized steel pipe and in this state the two
steel pipes are joined by welding from outside.

In these other preferred embodiments according to the first



before subjected to weld joining, according to a sixth enbodi nent of the

i nvention; 12 FIG 27 is an enlarged sectional front elevation of an
gssential portion of the round steel pipe colum in the joint construction
of colum nenber steel pipes; and FIG 28 is a cross-sectional plan of the
round steel pipe colum in the joint construction of colum nenber steel

pi pes . PREFERRED EMBODI MENTS A first enbodi nent of the invention,

enpl oyi ng a quadrangul ar steel pipe, will now be described with reference
to FIGS. 1 through 8. As shown in FIG 1, the arrangenent conprises

| ong-si zed quadr angul ar steel pipes (an exanple of |ong-sized steel pipe) 1
havi ng a pr etibrewgh natindalalspehtskobsthe invedtaoshothe sieglet] jpuiadngngul ar

steel pipe (an _ex | e of short-sized eel pipe) 2 of |length ejght) L
avi g a vl PREFA R S6PT 1 SR ERD T A E=HaR P b B Tt o by

I ong=si zed qupgfendy e Path RiRESstl AT akOCHRNSuArRENRIf ZPREshdPE-
predeterm ned wall thickness t is determned as by the external w dth W of

a quadr angul aized sgleepi pipeokeidirgplaaybd mepddilyi effecradénstaledugkda st eel
structure. For,exanple, en, t he ternal,width w., s 500 t he I

Uhi ckness t MELESMGRIG=yr FREFICk 1 i PACER| (RFRd0Y FSRULRE FBRGIE] zed
quadr angul ar pséesdsitiqae 1 and the wall thickness T of the short-sized

guadrangul ar steel pipe 2 are so related to each other that 2t - T, for
exanple. And the |ong-sized and short-sized quadrangul ar steel pipes 1 and

2 are hot-fo HEQW y~ar ' in the outer peripheral shape, i
e. , the extérna:ﬁkééiﬁV&gﬁdO?hgﬂégﬁ?ﬁg%@ﬁ curvature R ( for exanple, a
radi us of curvatare @& dparbly cutiway pekspettite vauvheif aluweadasgnfiaees | a
and 2a at the corner portions 1A and 2A. 13 In this case, the hot_formng

i s perfornedSFeet RAPe £LLIABWH 2 fiod NEGARAtEUCTAOR|QE CRLURD RETPer SEREY
| ong-si zed ¢ I i d: & -1 . -.Si
guadr angul arﬂgﬁiﬁgggogee %Bg%c?%cﬁg’téh%ﬁg?o?%r{r;ﬁgwa' SgﬁgFg%?) ce)géaraelf%gg%ed by a
Peating ne?rengQﬁmmnawétﬁhefhﬁvéﬁkﬁ%n15da2g fogneﬁ Eytf?rnipg nfanstg
ormng ro i.ces or e like an . .Suc ot formin r e
outer peri pher ?r/‘Gs hgpbs s &ﬁc&égna)ll %ﬁ%ﬂtsi%aﬁﬁgar%ﬁg’?ﬂ%ﬂ“@g‘é@%gﬁgﬁﬁ 1 and
short-sized guasl g abiahfeln RiHRE ik o t&uReofad® ddLdnlie menbetnal
wi dth Wand radius of curvature R 8: t he thus-produced

| ong- si zedan@5¢®¥ teigiesed quadr angul ar steel pipes 1 and 2, the |ong-sized

quadr angul ar s | pi 1l is.cut at the outer partion of end thereof by a
processi ng nea%ga(cgtggn% %ﬁﬁﬁi ecgﬁayﬁ% ??%&Be y%:ﬁﬁgwtﬁg éhﬁlis f ormed

with a bevel géedthrsjinfaacekredh piporesieingr mnedeanglet (EnstrétionAsd, a
guadrangul ar ring-like patch 3 is fitted in the end of the |ong-sized
quadr angul aretEH} MEMber) steRYy PHRES: as shown in FIG 6, fixed thereto by a

vel d 4 FIG. 4 is a sectional front elevation of flat plate portions
of the quadrangular steel pipe column in the joint construction
of column member steel pipes;

FIG. 5 is a sectional front elevation of a corner portion
of the quadrangular steel pipe column in the joint construction
of column member steel pipes;

FIG. 6 is an enlarged sectional front elevation of an
essential portion of the quadranqular steel pipe column in the
joint construction of column member steel pipes;

FIG. 7 is a cross-sectional plan of the quadrangular steel

pipe column in the joint construction of column member steel

pipes;
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The | ong-si zed and short-sized quadrangul ar steel pipes 1 and 2 fornmed in

t he manner descri bed above are linearly positioned with their outer

peri pheral shapes conformng to each other, and then the outer end surface

3b of the patch 3 positioned inside the |ong-sized quadrangul ar steel pipe

1 is abutted against the flat end surface 2b of the short-sized

quadr angul ar steel pipe 2. That is, the bevel (end surface) 1b of the

| ong-si zed quadrangul ar steel pipe 1 is opposed to the flat end surface

(end surface) 2b of the short-sized quadrangul ar steel pipe 2, which is not

bevel ed. And as shown in FIGS. 2 through 6, the bevel 1b and the flat end

surface 2b oppBEed & hey &t diageanaekplwirded heonfoumtigienr the likd ehen

joined by a weld.(arc weld or. the Lik 5 along the entire periphery from

it o de.” vhel EB9H TS TS EF bR dos i o SRl Rar A REL BN pee 1

and 2 are joimathdyolife ¥ehsk Audtion @4t ebignn tHaiRdY dteeti gipgsa

quadr angul ar steel "pi pe columm (an exanple of colum nenber steel pipe) 6

usi ng t he shorFIGi Zedsqadraihyddawayepergngss i¥eawiew pdnelraamdesteel

pr edet er m ned. nurrbgr of. :}gadr ngul aé stteel gjfpelcol urmr@D 6. con tructsed in

the manner deS FREHRLBRIATREE EBRVEY ARG 8L 5O P BPAY ™" 67t REPFT ke, and

beam f | angesséfforkeabAeabed Std IRl |j0iRgdghyad@bitsiny td bheeeuher surface

of the short-sized quadrangul ar steel pipe 2 of length L form ng a panel

zone. | n addimtiastimepgecguble abjifdrioftieel pipe colums 6, as shown in

phantom | i nes Ln.Fl 2, ar LOL Di: are | Qi y wel ds

5, whereby the§Pgieﬁ%6%%f%S§ g%gﬁﬁfﬂggﬂgaéﬁkgég§§?ﬁ?ﬂgﬁ“igﬁg?ﬁ %ﬁ%?ght). A

second enbodiipnicodfiimhhén itheerdbiian, cemgt mydtignaof otbuntt e@imberpetesd | | now

be described with reference to FIGS. 9 through 12. That is, as shown in

FIG 9, the R¥R&Figenent conprises |ong-sized round steel pipes (an exanple

of long-sized gigel pi 'pae)anZ%n?aabe& St felpherrrbpedeyelhe {41 engss t. and a

short-sized round steel pipe (an“exanple of short-sized steel pipe ) 22 of

| ength ( heieggsentiblhpernipra ofathe ttvwknessel mipateiunhain tthe jaint

t hi ckness t of the Iong-si ze%orounoé?%t eel Ei pes. 21 and form ng a panel

zone. These TUWFEECTEG aRE ShoFte & Y BHRG SRBXTS ipi pes 21 and 22 are

hot-formed so thal ihel & erbbe-Séd®iddhil RRafUbEr Ltk IRIKY sPeefNgipeach

| ong-si zed round steel pipe 21 is cut at the outer portion of its end;

t hus, the erfPLuqrf pnide Ipint gopstenchion off pebuwn aeRPatF ) PLPSS: - 45 )
Further, a ring-| iki i Lt i A t g-si zed

round st eel piEEGZi?Kg%gi%ﬁg%gﬁuF?yégEF%%FE?SRE§V§%&61daggsd%gn%%%gfion

the end of tdieedhpipe sbzafniaungdosheedongicpectPon 8 frailupdvisdntskhstees | ef t

as a flat end surface 22b. The Iong-_si zed and short-sized round steel pipes

r

21 and 22 fdHRSF PRIPKE FHMIRGTSGesEr Yot IV &9ar BECOHERME Hocdl YA 5hd

linearly posigdsigdntaBE Lhen fngQeher end surface 23b of the patch 23
positioned inside the [ong-sized round steel pipe 21 is abutted against the

flat end surfaEeG22h db aheechomealsifzent ralavhtsboedf pilpe gpadrahgulas, the
Devel | (nd SAcBhe2L0, Rt 5 \R0501 200 R Gl o Pl B8 bangpposed o
not bevel ed.sthiRd gspshown in FIGS. 10 through 12, the bevel 21b and the
FIG. 15 is an enlarged sectional front elevation of an
essential portion of the quadrangular steel pipe column in the
joint construction of column member steel pipes;
FIG. 16 is a cross-sectional plan of the gquadrangular steel
pipe column in the joint construction of column member steel
pipes;
FIG. 17 is a diagram explaining forming or the like of a

quadrangular steel pipe for the quadrangular steel pipe column
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flat end surface 22b opposed thereto are tack-wel ded from outside, and then
joined by a weld (arc weld or the like) 25 along the entire periphery from
gut si de, whereby the | ong-sized and short-sized round steel pipes 21 and 22
are joined by the weld 25 fromoutside, thus providing a round steel pipe
colum (an exanple of colum nenber steel pipe) 26 using the short-sized
round steel pipe 22 as a panel zone. In this case, the joining by the weld
25 can be suitably effected by utilizing the patch 23. A third enbodi nent
of the invention, enploying a quadrangul ar steel pipe, wll now be
described with reference to FIGS. 13 through 17. As shown in FIG 13, the
arrangenment toipe Jesnt opgpstinet igragfanglhar mendr sitged paneexanpl e of

| ong-si zed ste pi.pe) . 31 hawvin redet erm ped wall thicknes nd a
Short st sed qubdfangass Ruady frfaR e RRbRRR e Mk e eb el pi pey
32 of |engthp{phebDitin Inla HeMithgoAs VRt 1dH 6KRRISmA nnrRbiestddiapigés the
wal | thickness t of the |ong-sized quadrangul ar steel pipes 31 and form ng
a panel zoneefPye pnbiecteditredadal [Jothis@nesscardingldoepnifpettias by t he
external w démt]:o\é/iof 2 gfaglﬁan ul art.ste_el pi pe col um enpl oyed according to
the scal e of & St&&l sPT ueturBVEGr Btanpl e, when the external width Wis
500 mMm the wattci hickiess enlsrddd n¥ectidddierfrohbeeyatatidi deess t of the
| ong-si zed quadrangul ar steel pipe 31 and the wall thickness T of the
short - si zed ®fifedtaAduPe¥tareelt bﬁ%ef%lzldaﬁ‘éegb Rieacedurs EndheoiPERt t hat 2t
=T, for ex I t - S| u Steel pipe 31 is

col d-forned, sﬁ:ﬁ‘gé@%gnsﬁgr &%neg@glﬁggr gﬁéﬁpgéji%{séel pipe 32 is

hot - f or ned; t hesG. tde dsoagesbeds eonditar planzef thedramgulsaredt pibe pi pes
31 and 32 are forned by the shaping effected bi/ the hot form.ng, of the
short - si zed RIFIPaHY HE IR COPPHEUSHIRY OThGP L iR ReRPET (HELaREPESY t he
outer peripherptgshang a battly ch'%%wﬁ?tp“‘e&‘&@ec‘é‘i@é by Wy hﬁ%d&éﬂ{xrﬁlfazpf
curvature R (for exanple, a radius of curvature of 0.5 T~ 1.5 T) of the
out er curvedtE@lf pipsc8lanand 83aiat cohetrochion péradlomn Bembeansit S2IA. At

this point, the cpold-forned |qng-size uadr anqul ar _steel pipes_31l,. as
Shown’ f or | ARSI BT PRS R JepF et PR Serd, Tt 88 AECSRAENS JT &1 HEHR the
end thereof dnboiRen€essi fige MEARHiGWLTI Ng device or the like) 47, thus,

| ong-si zed quadrangul ar steel pipes 31 are obtained whose end is forned
with a bevel (FEhd Quif ackeotiznglofrprediiesatilegdohiridie qpagsangulayr )
Further, th t 1 t.he OLt:-si r o] 32 is
citected in 1t BORE Pdin " LRar 1O LR, ETRaRUGELTERINE SR nllS, 12

| ength L foredeeq pipasel zone is heated by a heating nmeans (a furnace or
the like) 45 and is forned ]lég a formng neans (a formng roll device or the

like) 46. Suchfhdt For’fi 4G FBLarR.d otk 190&l fkerh) eLay TPt &fi 38s a
short-si zed s entqHaASSARUAD £ SERELuREPENFA 0 sEETRA dhab Lidn lis the sane
in the outer external wdth Wand the radius of curvature R as the

| ong-si zed Jisiditangobbrustiet qf moldin Gembar $tew)- Piped;and short-si zed
quadr angul ar s | pi pes. 31 and 32 produced in i s manner, .the ] ong-sized
guadr angul ar s#g% 2% B% %frﬁﬁs'ﬁeﬁﬁgﬂfaﬁnﬁgﬁﬁrq ittlr??ﬁ-w"k Mu(}ﬁr:%{??ft ed in
the end thernggle cbhempais el Bdnti X6gsthRIQlon BY GoVirf méhbe@Sscdomn in
FIG 15. In addition, the end of the short-sized quadrangul ar steel pipe 32
is not bevelRE@®eBor wel ding but is left as a flat end surface (end surface)
32b. The |l ong-sized.and shart-sized guadran r el pipes nd. 32
formed in the b?ria%fn%rs ggsacrd?lﬁgé ag‘b%\{/%faalrnelnﬁ %gg%?srtb“gls‘%gt ?%ﬁ%c? \:/i\n}%( % (?fhei r
out er peri phegedd sdeAaCOEEN Pipg fo@ acduadgiguland tdeanpigecouimi end

surface 33b of the patch 33 positioned inside the |ong-sized quadrangul ar
steel pipe 3P itheapaipbdCaRfl NIt e of| gplBRY BeRbescSte2h BiPese

short-sized qu a L l.., Ri . i .S, 14 15, in
t he sane mnne?f%éQ?%%ﬁeﬁﬁecrelgt B{ég%%ﬁzﬁgﬁggagglé‘??ge Va oge@n& sn?%g;pby a
wel d (arc wagligheofolumth hhleejo 3Dt abasgridiei b f colpfhindmdey StedD pibed de
provi des a quadrangul ar steel pipe colum ( an exanple of col um nenber
steel pipe) of& AgPiaeteforq -welde dodnanE andefArdiftdedr Bi p&X82 as a panel
zone. Furth I oy nbers 37 are joined by welds 38 to
the outer sﬁe{ g?gﬁ%bfctﬁggg %rltq‘}s?a?lgcerpggguadrangul ar steel pipe 32 of length L
form ng a panel zone. A fourth enbodi nent of the invention, enploying a

round steel pipe, will now be descri beob/vith reference to FIGS. 18 through
20.



That is, as shown in FIG 18, the arrangenent conprises |ong-sized round
steel pipes (an exanple of |ong-sized steel 18 pi pe) 51 having a
predeterm ned wall thickness t, and a short-sized round steel pipe {an
exanpl e of short-sized steel pipe ) 52 of length ( height ) L having a wall
thi ckness T greater than the wall thickness t of the |ong-sized round steel
pi pes 51 and form ng a panel zone. And, the |ong-sized round steel pipe 51
is cold-fornmed, while the short-sized round steel pipe 52 is hot-forned;

t hus, the |l ong-sized and short-sized round steel pipe 51 and 52 are forned
by the shaping effected by the hot form ng of the short-sized round steel
pi pe 52 so thaFIg€hey7 are arhendamgednsetieianglerf rpeti phevaticsrhaq:ﬁe an .e., the

outer dianeter D. Fyrther, the | ong-sized round, steel is cut at the
outor port T orbshtind BRECiaAToF hepd SRESIes SPopRats oihe Pofl Gt

of predeterdad ARgi8n(3P cofmn mé:nll'fetrhg'f:ee@ %1151&51 idefy patch 53 is fitted
in the end of the |long-sized round steel pipe 51 and then fixed thereto by
a weld 54. In aaertz&’)ru,s tsherend-séct hmnah@lianspiethe omrmdstse&elelpppEeSZ is

t b | ed | ef t flat d f 2b Th d d
Cror boerved sehwmr ab aite 39186 ohesRHCE3oh s EaTims meaBRy Tkl BLERS had

above are concentrically and linearly positioned, and then the outer end
surface 53b of the patch 53 positioned inside the |ong-sized round steel
pi pe 51 is dHHEE@@E@gﬁMﬁ§PIMEﬁ¢SIat end surface 52b of the short-sized

round steel pi hat. is beve end_su face 51

| ong- si zed rou}rgrglsrtsé: m-l; ad&greng p68 rc’ié% g ReP ?-‘é’t“% éaarrgaglté?%ﬁb

the short-sisaaklr @upe,siveel mvpaoézieswﬁﬂmbdlmmtréﬂi@rﬁ@. tAnelxas.shovvn in
FIGS. 19 and 20, in the sanme manner as in the second enbodi ment descri bed
above, joi nithfagbaduel d (arc weld or the like) 55 along the entire

i ph f I
0 col um menbe STE 1 AR SR e BB Rhel R0, DI7ED ©

as a panel zpreirafgulbirstdelepipd® (jani exanpleyof Hongelsdze8 warelbpipel) t ably
effected by u&g&g the patch 53.  Afifth enb di nent of 4he invention
enpl oying a g i folill e@ﬁ?ﬁﬂmﬁﬁeﬂewa%}lq 58 Hesthd FedPRFERSIEFLr ence

to FIGS. 21 dfyRueldular A%eilgiPei anféfampile ok%artr-aagemeéaomé es

| ong- si zed quadrangular steel pipes ( an exanple of |ong-sized steel pipe)
61 having a prédéerghl nidee ighit)) meg valhdrigkorestT dreadegqublidmngul ar
steel pipe (_,an_ e l.e. of sgpr - d steel pipe 62 .af Ien hei ght )
' havi ho'a v EhT BigkBess I ok Be fondt e PaffenaniRE T e
| ong-si zed quadaapgthiig St peheDiNAfe .61TRE pricdietiertli Ae@anall tamekné@r@
predeterm ned wall thickness t is determned as by the external w dth W of

a quadr angul“arlssfiééﬁr‘ﬁ%b%d fosi;) Mntéﬁp?by%laalcé’dﬂﬂhn@ % a REadgapeukir a st eel
structure. X e ﬂmﬁp h I
t hi ckness t |s 25§EE% urt her, t Iﬂ%%?!%#éd%gghe Fo%ggg¥€%d

quadranguIEUStﬂuaahrpipeFdeaandpube w%éd tmbrektmmnaIdeﬂthheJ&hGDD mmzed
quadrangular stee&ﬂp e 62 are so related to each other_that

exanpl e. dPe Ha LHNESF AndS stoM™si B RfFad FRRgYR Y W@é}‘eﬁis pes grl

and 62 ar e Qﬁ dnfon BRE- §9zéc§13c%uatcﬂea\ﬁg%&%rt Beesfnpidd 1t RQGOUhEr wRET | pheral
shape, i.e., the external wdith Wand the radi us of curvature R ( for

exanpl e, a rddicknest Tue¥ dther shortesiged quatrangula)y sfeelh@ipet @rararved
surfaces 6la and_62a at the corner portions, 61A and 62A.
so related to each other that 2t = T, for example.
And the long-sized and short-sized quadrangular steel pipes
1 and 2 are hot-formed so that they are the same in the outer
peripheral shape, i.e., the external width W and the radius of
curvature R (for example, a radius of curvature of 0.5 T - 1.5
T) of the outer curved surfaces la and 2a at the corner portions

1A and 2A.
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In this case, the cold form ng of the |ong-sized and short-sized

quadr angul ar steel pipes 61 and 62 is perforned, for exanple, in the manner
shown in FIG 25. That is, for the 20 cold form ng of the |ong-sized
guadrangul ar steel pipe 61, first, a flat plate blank, ie. , a thin steel
plate 71 of predeterm ned wall thickness t, Iength and wi dth, correspondi ng
to the | ong-sized quadrangul ar steel pipe 61 is prepared. This thin steel
plate 71 is conveyed to a beveling machine 72, where it is bevel ed.
Subsequently, the thin steel plate 71 is conveyed to a pressing machi ne 73,
where it is pressed. And it is conveyed to a welding nmachine 74, where tack
wel di ng, i nner IButfigceaqel diheghobdicamiogr isderferueagin shat as ahewnf f ect ed
wi th the bev utted agaipst, eac her_under external pr wher eby
the 1 ong- si 74t SAaNPAROUTET “r b Spipbtooiiy pandor S rD BHEE i G The
predet er m neskext gipall 1ShE@ aMADE- dvendd SHet el Aqn agh Alsguifarcateet ure R
of the outer curved surface 6la at each corner portion 61A. The |ong-sized
quadr angul arPireeéR qfi penglh dofermiidradeanel pere Rasnkeated byivB§REI D a
processi ng (,a ing device i ke) 7 r he o portion
of the end gﬁ%?‘}of(ai gg%h??gt%rusl,h%al%ﬁg% Ze éﬁgg?%ngﬁl%rrkéﬁgeﬁé%lgspe 61
havi ng a beveforafindy 6l aleiibed aanghe (i¥ke)-16and (ENdssuhflaefobdbngut in
the end thereof is obtained. Further, the cold formng of the short-sized
quadr angul arf%% édle pusereper spharadc (SO@PR PEPVEeHreg@fingiaet| at plate

bl ank, i e. i t I 6. havj a.thj reat an the
wal | thi ckne%%aqitga%ﬁ%{iﬁz ?%%P I gdzqﬁa%rggr%gl gthQétge plapg%é%ga%e%]i;vi ng a
| engt h L ancgpipedhthiat mregthe awed inoties extrveyl ngidth ¥ aid cledstieedf pl ate
76 to a beveling machine 77, where it is formed with a bevel. Subsequently,
the thick stHVHHELeR76 is conveyed to a pressing machine 78, where it is
pressed. And ibficseCHMeySddheed 1‘6%'9%@%&%%'5’?1%&95i‘é’@&%ﬁa&ﬂ% wed€i ng,

i nner surface welding, outer surfacé welding, etc., are 21 ef?ect ed with
t he bevel s dhselegingai hsaandedehthot Hongundeed extaciraabupaesshaed, piberkby t he
short-sized quadra ar _steel pipe 62 can_be c -forned to have the

pr edet er ni ne 8'5%{:ea}qﬁg*’es"i“}gr\ﬁqd%d]'%%gﬁngd%qeerrerﬁ%ng% A B UL 0P A ure R
of the outer(qurveqd auviasewbineat igasheorivi pREt &R {2 Aorfbatdith poi nt,
the long-sized and short-sized quadrangul ar steel pipes 61 and 62 are

col d- f or ned adeviedt (eh@ysunfacelelbap® nnedeternined rraiglsi 185\W-akd the radi us
of curvatur QH? ed. - Shzed; ri-shze

guadr angul a%ﬁ'eg q%?%éés agfngg!gg_ﬂ%ﬂﬁ% ot%'é‘ g?%%gqééggr%%a:la’léargngt%fel pi pe
61 has a quadreaidgugasicedgyiddeanpatiealr 58eél tdipd 1n shd tdreth,t her elodwrand

fixed thereto by a weld.64. In addition, thg end of the short-sized
quadr angul ar*s¢e@- Birp&i89di Rt hAYePeletBr4 wel ding but is left as a flat

end surface (emeswﬁ@:ﬁ)ze@%ndwﬁof@rmrz@dzgqaaﬁgngmrf stle@dp gpagrangul ar
steel pipes 61 and 62 forned in the manner described above are Tinearly

posi ti oned wWind 2t Hermeduinrthemarinmraldeshapeed calrdus @ineg Lioeanth ot her, and
then the out er .%nd sgrfagﬁ thi;}b. of the Eatch 63 05 it oneg i.nsi de tthoe

| ong- si zed cfua?&r d‘ﬁé’& al 5P el elplf poéltbef PETABITTS Zrbaz?leﬁsf PRRTFHAE Shd
surface 62b egfcht Behehor ingiwfth qnadeatgll afd steehci P8 2 thEhpates,3 t he
bevel (end surface) 61b of the |ong-sized quadrangul ar steel pipe 61 is

opposed to HREitignednénging b6 bomgofizadeqsrerangilaadsgaat rirgul oS st eel
pipe 62, whigh 320546 60 AN 25500¥040 fl GF the 8REE3:1ddy the same

manner as In
quadrangular steel pipe 2. That is, the bevel (end surface)

1b of the long-sized quadrangular steel pipe 1 is opposed to
the flat end surface (end surface) 2b of the short-sized
guadrangular steel pipe 2, which is not beveled.

And as shown in FIGS. 2 through 6, the bevel 1b and the flat

end surface 2b opposed thereto are tack-welded from outside,
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the first enbodi nent descri bed above, joining by a weld (arc weld or the
like) 65 along the entire periphery from outside provides a quadrangul ar
steel pipe colum ( an exanple of colum nenber steel pipe) 66 using the
short-sized quadrangul ar steel pipe 62 as a panel zone. Further, beam

fl anges or beam nenbers 22 67 are joined by welds 68 to the outer surface
of the short-sized quadrangul ar steel pipe 62 of length L form ng the zone
panel . A sixth enbodi ment of the invention, enploying a round steel pipe,

wi |l now be described with reference to FIGS. 26 through 28. That is, as
shown in FIG 26, the arrangenment conprises |ong-sized round steel pipes
(an exanpl e afd [tdveg- goipddshyeal weilge)asd wehd g &hpr kil erSmiadedgwbhe

t hi ckness t, and a short-sized round .steel pipe (an exanpl e of short-sized
steel pipe) 82'GF° Ipfﬁdphefﬁe?’é?f’t‘ )° _rl:sf'?é\‘fi'nghgrgmI&%ii&a‘i’e’&zﬁ’dg?%‘gt er than
the wal | thigkaess itze@f qh&ird Rid=si 66T @updsst @@l PiaresiSinandyf ergi ng a
panel zone. And, the |ong-sized and short-sized quadrangul ar steel pipes 81
and 82 are ceél b memd s ideat t hdr@pyaprovildd nganeu ddr angu leut streqlepipder al
shape, i.e., the outer dianmeter_ D. Further. the | -sized round steel pipe
81 is cut atc?ﬂg"no 8y eHSP‘EF%nO%fCQ[]Wé“neH‘ mpﬁﬁrﬁ%‘??ﬁt f,% t%hgséﬂ%_%%ef_or med
with a bevel siddr -Gfi zegedabar hqerhangdlee1( gdpe #5as -a ?&ﬁl‘élle&oné.“ ng-1ike
patch 83 is fitted in the end of the |ong-sized round steel pipe 81, and
then fixed t heRePtedgtermigliad sumben efdiuadeanguhar editeed Pipe ShdYRNS| zed
round steel pi i o} vel t. s Lef ) flat end surface 82b.
The long. oi Zod amyteREel i JBH pEthel sesbrifra Bl akd SNBSS he
manner descrbbEidiiako¥etarer amecehke ] cald peandrldmeay by pem meabeds and t hen
the outer end surface 83b of the patch 83 positioned inside the |ong-sized
round steel PHIodPedsbrBialdsd8abithst cvher rIurtackdos triassosdns dted he

short-sized ¢ou1d, i h i ( r.face) b of
t he | ong- si z%d rodlﬁ’g‘ggkfeﬁé% gép%-lli ?xsf 163?)13522% f}(&%ﬁtﬁhg fpg?égnzg%s%drfgﬁe 82b
of the shortaddizddn,othd gtadtanyular88teahiipd £o028mns Dt dsesbbed. iM\ind as
shown in FIGS. 27 arld 28, .in_the sane manne& gs icﬂ tciﬂ.e fi.rst enbodi nent
descri bed a TPLAPRG BY Bl CXfc SHBFECDHr A hE4IRE) PE5CBFHYE T he

entire peripi@ined H9MsBULSI S8 WP Ehayr P8 0cSiRBtudticRe t6Ohav® 4 an
exanpl e of columm nenber steel pipe) 86 using the short-sized round steel
pi pe 82 as aPyrdetiermdned Lengwh s(hedgdt)the joining by the weld 85 can be

suitably effec ut il i zi ng,t at.ch . As in.the first t sixth
enbodi ment s deé%%c%ég %nbboovel,metgﬁeohf:% 5% e?ﬁéorslhgglp-lg?'%%%laqruoél rd;%gﬁggr st eel

pi pes 2, 32,pipy} G2lansbwher Hestzased aind 8épeteriees R&s 53, tApcudR are
not beveled for welding but are left as flat end surfaces (end surfaces)
2b, 32b, 62b'222b, 52b, and 82b; thus, the shortsized quadr angul ar st eel

pi pes 2, 32, apf,f2; andShimsiigeréound ﬁ]tee%lrrghgsﬁe@@’c ridld 82 can be
formed in a reduced production tinme and at | ow cost. Further, since the

| ong- si zed Jquar-srigedaroshéatgelpespés (dn exacpbé ahddryeslierd-steed round
steel pipes 21, 51, and.81 can have their beyels 1h, 31b, 61b, 21b, 51b,
2nd B1b hacH ] ProRRSiEd: T iR 5AIGFE VA O IkAREE Fn 400 chluced
production tdypytaRdzall FOMERtkel ! Higdli(SnCassmplld8 £] VG iBRqetas: 5, 35,
65, 25, 55, and 85 can be suitably effected by using patches 3, 33, 63, 23,

53, and 83. PiPe)nZZE Length (thieilght) dnblaving @ eabbdihieknessdsgredeelr above,
t he j oi ni ng et nt l,ong- si ze angul ar_.steel pipes 1, 31, and 61
and §he shorthetl T80 bkt AT aF o, B UhE RIS s 38 talESte0n Bikedls s
35, and 65 lpat WRENF e neOh NRINNOEbhONS Thlse 2ngdbAzedZ2hd Bhbrtadfh &2A IS

effected nore snoothly and efficiently, suitably all the tinme because the

radii of curkeang eterl pdpeshel gpgode@reunet-furmpddse dmpacklkey arezehe 31a,
32a, and 61asam%2fn th% é@@ef%r{gme%}: %.nom% ,egagﬂrfoln%rlsgkég%%nd steel

pipe 21 is cut at the outer portion of its end; thus, the end

is formed with a bevel 21b of predetermined angle (35° - 45° ).

Further, a ring-like patch 23 is fitted in the end of the
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24 m sal ignment) fornmed. As in the first, third, and fifth enbodi nents
descri bed above, according to the quadrangul ar steel pipe colums 6, 36,
and 66 enploying the thick-walled short-sized quadrangul ar steel pipes 2,
32, and 62, in the case of the |ong-sized quadrangul ar steel pipes 1, 31,
and 61 and the short-sized quadrangul ar steel pipes 2, 32, and 62, stress
transm ssion can be effected nore suitably because the radii of curvature,
R, of the opposed ends are the sane, with no step portion (linear

m salignment) formed. As in the first, third, and fifth enbodi nents

descri bed above, the panel zone can secure a sufficient strength by neans
of the predel@rgrsieedd murmhsede Wplipet2i ,cknésheh Difxddehsheord bgiazeeld

guadr angul ar_ st eel p%g)_es 2, 32, and 62, and the j.oini nguof t he _beam f | anges

or beam nembdts #n additiony,ghg end et khe\gqrL-gized gOund fte6d RIbE be
effected wit it . r{har,eet u | »pj,pe col umms
6, 36, and G%Qz;hrseq‘o@ét g%gggé?nb{ﬁel%iqggtj (%lgntg ?g%‘g%%ﬁ?gg %gbfi ni shed
so-t hat there ThentompiHiziededndidhart-sieeli keund sgreeflopepesir? laendngznent
having concrete or the like filled therein can be easily enployed. At this
time, if a predakds b @ﬁ%%?%f?sﬁ?lbeéoébﬂﬁ? 3re scctﬂc\f%‘ﬁrl&gf‘ %na’E‘ille_ flat
end surfaceslggaﬁ%ppogpgi%pg ANghe Rt -cidsde A aA 3G F), Sireehe PI PES

2, 32, and 62 and the upper and Pomer surfaces 7b, 37b, and 67b of the beam
fl anges or besmtmhrédbpesit7iion®d inaddé7he hengthized iroundt st ewld piibe 21 f ect

that a hinge, action i,s produced in the yicinit t he r and. | oywer ends
o he Thodtid Abut e oty Ehe ol ot nd sia2sb¥ B0 LG RDREL RIS H AT
form ng a par@inzereel Thabe i29. WigL: tike PREGIeZONg Al shOfhddiERELtHE COl UM

and the beamare joined is to be controlled to prevent themfrom 25
yi el di ng unddie d@nghgiiare raonnsesseel i B i |ppasadotyithel flat erd

necessary to_desian e safety. si onsi.der t nge. e
entire buil di ng.aﬁ%n 2?% égc%liee,s‘ﬁo%tt ﬁggﬁét’ﬂoﬁld%ﬁft}ggﬁn %%gt 22‘ %grllgf' %%ne
portion whergotstged®yeg@oncentrati on occurs to the col unmm where the influence

of stress is relatively low, the use of this joint construction that is
easy to form i 3nPfedf FOYnpynt RECT orlifathsRudl 12 pithst Peved mgd pRdt Hee

vicinity of Hg}ec Fé%’&els&@a@ebi’zt?aééﬂ&%k%hE%ES 20d Byl RR1§BROk Por

transm ssi on eart hquake force Tromthe panel zone portion to the colum.
In the firstqutsiided, aaddtheid tjvigmdotynentesl dgsorc Wedldatmovide tlhe) 25

d | t i 1, 2,..31, 32 61 62 t hat i
docti o ar o hibbRe BELya AL 4 oneatt E s ek, B 183826 Sr il ar
steel pipe tdat shdrtesir8dUWAINd BtE8EDSSipedChi OMnda? ake0idmmeITBYOYIRE.

Further, other various steel pipes of polygonal shape, such as regul ar
pent agon or WelguRArf¥ak eysaiday thusepreeidinq)geround strel fRipst CohiBRigh

si xt h enbodi t ri.be - Sl r.-ang r steel pipes
2 32, “and o nrar SELE: oE SRR el 3PE5Y BLESH AIHANILET 2127
| ength L forghdig-&iR@aetowtetebdRiRY 22 lalzea lpan@glihzofe I hensimirst essepd
guadrangul ar steel pipes 2, 32, and 62 and short-sized round steel pipes
22, 52, and ©® 191iBHRI Eyat1g weld 22cen BERY itabdyrRTactad R UbiA¢2509 han t he
panel zone. J{ theki kst through sixth enbodi ments described above, the

| ong- si zed quadrangul ar steel pipes 1, 31, and 61 and the short-sized

guadr angul ar shAddlirgdi e dmed2,ofahble 62vamdidieenphoy sngaduaduadgel&el pi pes

21, 51, and 81%‘31nd .t he shﬂt-si ed roung?ﬁsf} eel pi E%S 22, 52, and 82 are
j of ned by t HEFSRH iP5, WELlgigv Be dgECT Lhed g8t REFEEGICH AN FEAPT nt t he
guadr angul artrﬁtoqg_;lh 46 .
As shown in FIG. 13, the arrangement comprises long-sized
quadrangular steel pipes (an example of long-sized steel pipe)
31 having a predetermined wall thickness t, and a short-sized
quadrangular steel pipe (an example of short-sized steel pipe)

32 of length (height) L having a wall thickness T greater than
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pi pe colums 6, 36, and 66 and the round steel pipe colums 26, 56, and 86,
with the short-sized quadrangul ar steel pipes 2, 32, and 62 and the
short-sized round steel pipes 22, 52, and 82 used as panel zones and these
guadr angul ar steel pipe colums 6, 36, and 66 and the round steel pipe
colums 26, 56, and 86 are conveyed to a building site or the |like, where
the beam fl anges or beam nenbers 7, 37, and 67 are joined to the outer
surfaces of the short-sized quadrangul ar steel pipes 2, 32, and 62 and the
short-sized round steel pipes 22, 52, and 82 by the welds 8, 38, and 68;
however, the |ong-sized quadrangul ar steel pipes 1, 31, and 61 and the
short - si zed tpeapldnguicknestlofpihesdong-82zedmhagizaagdlahetleedge igiesed round
steel pipes. 21 ,..and 81 and.the short-sized round steel. pipes 22, 52,
and 82 ey B4 ARRTEFEANGG RIBGH Ay SFPR HECERETTIRES Nattd EP TS e

j oined respectiEV@tveide abehyStve Ser®l wRatRW ANd §Radtfivef Bl
constituting the quadrangul ar steel pipe colums 6, 36, and 66 and the
round steel Siepd pipeimeslud, eBploned BEonGing thetbhgiaals géda (kerftlangul ar
steel pipes_2, 32, and 62 and the short:sized round steel pip 22, 52, and
32 tsell he. SEREF Cobhns FORUPERBI IS o b Par FAE DoSpPangseh gt U5oeip Mlhwers 7 ¢
3 7 , and 6¢nkaygl Pasiidk@leB8dt ti iemAUt Grurthelacese Gfaltihensbriéssitzed
quadr angul ar steel pipes 2, 32, and 62 and the short-sized round steel

pi pes 22, 52f shd Bongysizad weladsagoudar strerlo®ipehéladsénbhe elday be
conveyed to.a.hyjldi [ ol the l.ike. Fu er.._co [ pl at used
for connectFﬁégkhég%ggﬁ?ffﬁ%dggmgfsﬁégﬁfﬁgﬁ%%ﬂgh}?g3%g§§%éﬂ%? %%fs%%
attached tosbhecOyted SIS tAbrt BRaE P t=ST 7 b Uadimpnaul ar steel pipes
2, 32, and 62 and the_short-sized round steel pipes 22, 52, and 82. In the
first, third, 2t the LANEnBLERGERRAr REEIDEERbBYRE 3ilnd Tkt ZaRHR 1t he
quadr angul agngh 8andd e i 2 qilrahchiyardeedi/pip@By £2ndf Srodrila;exanpl e,
one- seam quadr angul ar st eel pld%S orrmed by rollTng, two-seam quadrangul ar
st eel pi pestbash tfhor dedgbyibed tandesblonig-sizmad quefirpneskarf steedl whamel

section ne rs tted agai nst ch ot her, -se adr anqul ar, steel

o pes_oach Bor e AR EAERE SR TR Bh SR ey SR PP B

t wo- seam quadr angshak tSkeekd RjuRT 886 Na t ytRd BY?é\@lszBQ:rﬁ\tpahéy Qfrg ol | ed
angl e steel nmenbers abutted agai nst each other, four-sided boxes, and

sean ess st &8P SsiMgeln thgcn s pefr ipharadyshdrry fuddr FhguExtersedaridiitpe. In

the first throughe sixily srbodi npnts descei fed abaye, othe velding,ds by an
el ectrosl ag wel di Ag machi ne or “elfectrogas darc we ng’ machi ne, ich allows
hi gh qual i t yunehthitg 4O e ef fertedr) pfathbosttér rmrvied addfices,3iat her

wel di ng systens, _including |laser, may be. used. In the first through sixth
embodi ment s 2882?32 Y WO IERe PRERHPRR 3 AraM8hd 2Round short-si zed st eel

pipes are of NObR{s BRYAE] &lhlkdd d 16 nfaain d A AU QN Alguaa¢ J1ued
| ong-si zed steel pipes, whereby the value of yield point ( unit; New on/m®

) can be sepépeed3 ko ashathowhenfot éxanpl235ih FOE. tHke lagegeachedutstagel pi pe,
it is [325] Eor t?e short:sizgd teeldp%ge and when it is {325 for the

| ong- si ze st8g °p %%,??Et¥99 X 5§ﬁef8P t Heex 1PY$F285°§?%% NGNS 1y

addi tion, theuehord deivied &Ndnkontke) 284 Shael 1 PhRES 8 qREa {nd@rsane

quality. 28 WHAT IS CLAIMED IS 1. A joint construction of colum menber
st eel pipesSteshppirg@laarengbteinel sthose pheinffarmederathraibryelnal |

Ll ckness, adya ShanSIase Phecl PLES oL a denher vall (Nieknses, (han
and short - staethst eolrmingest ahe ERbPEDs Dyed'Quadrangular steel pipe 32
is effected in that a half-formed short-sized quadrangular
steel pipe 41 of length L forming a panel zone is heated by a
heating means (a furnace or the like) 45 and is formed by a
forming means (a forming roll device or the like) 46. Such hot

forming for the outer peripheral shape provides a short-sized
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formng to have a sane outer peripheral shape, and the |ong-sized and
short-sized steel pipes are jointed by welding fromoutside in a state that
an end surface of the long--sized steel pipe is opposed to an end surface
of the short-sized steel pipe having no bevel ed portion. 2. The joint
construction of colum nenber steel pipes as set forth in Caim1, wherein
t'he | ong-si zed and short-sized steel pipes are quadrangul ar steel pipes,
and these | ong-sized and short-sized quadrangul ar steel pipes are forned by
hot form ng to have a sanme external width and a same outer curved surface
at each corner portion. 3. The joint construction of colum nenber steel

pi pes as setquagrengihacistianll pipkeesn folrmedobpsiizels 4he sAme tinsiheed st eel

pi pes are round_steel pipes,.and these |ong-sized and short-sized .round
Steel pi pes HET SRREELDY WAL & Afg TP ASWES: CafBtsatare Ratbidlc 4. The
j oi nt const nmiglanzed ggé&mhgm@qegtgbgebipé pes. as set forth in Caiml,
wherein the short-sized steel pipe has a length form ng a panel zone. 5.

The joi nt cons®¥ udie dangfs tagdimndnehbet-sizesl qpagesngslaeisteettings C ai m
1, wherein %q?akgqgfsizgd and _short-sized ee# Fipes %%e %gineqﬂﬁ%:melding
from out si de i i 1 BFRIYHA *2 B %%Hmﬁﬁ?ﬁrﬁﬁﬁ%'? BretF Ther ARt R 1%ng- si zed
steel pipe iskedd pipdUW1 adsagyuisiraaguend siHd-ackeopatdle Bherttelzagd steel
pipe. 6. A joint construction of colum nenber steel pipes, conprising

| ong- si zed $theepngi poaredt a theemeteh meiay ddkedt Ahekeles PYandwaldhth 1 - si zed
steel pipe qf th&ﬁgh?%iﬂalésth' k98§§t19€n1§Q?EPSfofr¥%el8H9%§l§ teel

e
pi pes, characterrzed inthat the 'l ong-sized ste€l pipes are or e y cold
form ng, whiguadirhagahertsisdaaegipecsd fd prR dedelodnbsk eldahgfbttriiyg to
have a sane outer peripheral shape as that of the | ong-sized steel
pi pes, - and ﬂﬁﬁtléﬁgésfgéﬁ et SIHdAresi( 8RY SHERACHi Pe®-are j 6i ned by wel ding

from outside i 1%5@.@1;@&%@5%5 +S81 88 &l g uh PGS 'eaegiﬁég%h pipe is

opposed to an end surface of e ort-sized steel” plpe havinhg no bevel ed
portion. 7. ahlde3Roifatmednivi rulct imamnelr descnibertrdievesbeel 1pneeslas set

forth in daim,6, wherein the long-sized and short-sized steel. pipes are
uadr angul P R EEPIBR HELE (P @ BB SF SAF TGP ARGAI P LT B I |
fornmed by celadnfe@théing.andhthén tthe 800+ -HidZ 8Gr E4SE IARIYE AheShaEENR [ PE
is-formed by hot formng to have a same external wi dth and a sane outer

curved shap®cgtitiappddasdide pher tooassazed layadranguher [sgaglpiney3l is

quadr angul ar, l, DI 8...The..j Qi con uctj.on of I renper. steel
pi pes as setab?]t(l):?‘gﬁ ighg%l%ﬁ“rﬁ ,efv:\Lﬁgr %I%ﬁ %%%Cu%gj-z% ?gdtggdgg%ﬁs{%ezded st eel
pi pes are reuadrahgelapi $6se1 aniget B.l ong-si zed round steel pipe is
cold-fornmed, while the short-sized round steel pipe is forned by hot
forming to ha/tnh & fboynt &P BIGHetldr 288 Lhat 1BfthihSFEnPa_RSEFT odhd st eel

AT i i S R T A i DA
, pi pe has a Tength form ng a panel
zone. weld or the like) 35 along the entire periphery from outside
provides a quadrangular steel pipe column (an example of column
member steel pipe) 36 using the short-sized quadrangular steel
pipe 32 as a panel zone. Further, beam flanges or beam members
37 are joined by welds 38 to the outer surface of the short-sized
quadrangular steel pipe 32 of length L forming a panel zone.
A fourth embodiment of the invention, employing a round steel
pipe, will now be described with reference to FIGS. 18 through
20.

That is, as shown in FIG. 18, the arrangement comprises

long-sized round steel pipes (an example of long-sized steel
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30 10. The joint construction of colum nmenber steel pipes as set forth
in Caim6, wherein a patch positioned inside the |long-sized steel pipe is
abutted agai nst an end surface of the short-sized steel pipe, and in this
sate the two steel pipes are joined by welding fromoutside. 11. A joint
construction of colum nenber steel pipes, conprising a | ong-sized steep
pi pe of a predeterm ned wall thickness and a short-sized steel pipe of a
greater wall thickness than that of the |ong-sized steel pipes,
characterized in that the |ong-sized and short-sized steel pipes are forned
by cold form ng to have a sanme outer peripheral shape, and the |ong-sized
and short - sipkg)stbdehapipesa predediermédedyvakl dilhigknepso®y odfdide in a

state that an end _surface o he. | ong-si_.ze el _pi S an end
surface of (TSTAnGREed SRl ebaEL HPIKE Rabr M b filef SRRE LS T
joint const rﬁklipié)OBZ &t tehgih (Rehet ) It Aal ing ReRaBb thetkhess T gheditedr m 11,
wherein the | ong-sized and short-sized steel pipes are quadrangul ar steel

pi pes, and tHegethenyakt 2ddcknassHol sheekPifirédegdgPend Steell PIiPRS are
col d-f or ned §Paﬂéw%o§m§%§§a%§%9r”@o‘@f“*‘a“d a sane outer curved surface

el .
at each corner portion: €’jornt construction of colum nenber steel
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. long-sized round steel pipe 51 is cut at the outer portion of
the end thereof; thus, the end is formed with a bevel 51b of
prédetermined angle (35° - 45° ). Further, a ring-like patch
53 is fitted in the end of the long-sized round steel pipe 51
and then fixed thereto by a weld 54. In addition, the end of
the short-sized round steel pipe 52 is not beveled but is left
as a flat end surface 52b.

The long-sized and short-sized round steel pipes 51 and 52
formed in the manner described above are concentrically and
linearly positioned, and then the outer end surface 53b of the
patch 53 positioned inside the long-sized round steel pipe 51
is abutted against the flat end surface 52b of the short-sized
round steel pipe 52. That is, the bevel (end surface) 51b of
the long-sized round steel pipe 51 is opposed to the flat end
surface 52b of the short-sized round steel pipe 52, which is
not beveled.

And as shown in FIGS. 19 and 20, in the same manner as in

the second embodiment described above, joining by a weld (arc

weld or the like) 55 along the entire periphery from outside
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61 having a predetermined wall thickness t, and a short-sized
quadrangular steel pipe (an example of short-sized steel pipe)
62 of length (height) L having a wall thickness T greater than
the wall thickness t of the long-sized quadrangular steel pipes
61 and forming a panel zone. The predetermined wall thickness
t is determined as by the external width W of a quadrangular
steel pipe column employed according to the scale of a steel
structure. For example, when the external width W is 500 mm,
the wall thickness t is 25 mm. Further, the wall thickness t
of the long-sized quadrangular steel pipe 61 and the wall
thickness T of the short-sized quadrangular steel pipe 62 are
so related to each other that 2t = T, for example.

And, the long-sized and short-sized quadrangular steel pipes
61 and 62 are cold-formed so that they are the same in the outer
peripheral shape, i.e., the external width W and the radius of
curvature R (for example, a radius of curvature of 0.5 T - 1.5
T) of theouter curved surfaces 6la and 62a at the corner portions
61A and 62A.
In this case, the cold forming of the long-sized and

short-sized quadrangular steel pipes 61 and 62 is performed,

for example, in the manner shown in FIG. 25. That is, for the
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cold forming of the long-sized quadrangular steel pipe 61, first,
a flat plate blank, i.e., a thin steel plate 71 of predetermined
wall thickness t, length and width, corresponding to the
long-sized quadrangular steel pipe 61 is prepared. This thin
steel plate 71 is conveyed to a beveling machine 72, where it
is beveled. Subsequently, the thin steel plate 71 is conveyed
to a pressing machine 73, where it is pressed. And it is
conveyed to a welding machine 74, where tack welding, inner
surface welding, outer surface welding, etc., are effected with
the bevels abutted against each other under external pressure,
whereby the long-sized gquadrangular steel pipe 61 can be
cold-formed to have the predetermined external size W and the
predetermined radius of curvature R of the outer curved surface
6la at each corner portion 61A.

The long-sized quadrangular steel pipe 61 cold-formed in this
manner is conveyed to a processing means (a cutting device or
the like) 75, where the outer portion of the end thereof is cut;
thus, a long~sized quadrangular steel pipe 61 having a bevel
of predetermined angle (35° - 45° ) (end surface) 61lb cut in
the end thereof is obtained.

Further, the cold forming of the short-sized guadrangular
steel pipe 62 is effected first by preparing a flat plate blank,
i.e., a thick steel plate 76 having a thickness T greater than
the wall thickness t of the long-sized quadrangular steel pipe
61 and having a length L and width forming a panel zone, conveying
this thick steel plate 76 to a beveling machine 77, where it
is formed with a bevel. Subsequently, the thick steel plate
76 is conveyed to a pressing machine 78, where it is pressed.
And it is conveyed to a welding machine 79, where tack welding,

inner surface welding, outer surface welding, etc., are
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effected with the bevels abutted against each other under
external pressure, whereby the short-sized quadrangular steel
pipe 62 can be cold-formed to have the predetermined external
size W and the predetermined radius of curvature R of the outer
curved surface 62a at each corner portion 62A.

At this point, the long-sized and short-sized quadrangular
steel pipes 61 and 62 are cold-formed so that they are the same
in the external size W and the radius of curvature R.

Of the thus~-produced long-sized and short-sized quadrangular
steel pipes 61 and 62, the long-sized quadrangular steel pipe
61 has a quadrangular ring-like patch 63 fitted in the end
thereof and fixed thereto by a weld 64. In addition, the end
of the short-sized quadrangular steel pipe 62 is not beveled
for welding but is left as a flat end surface (end surface) 62b.

The long-sized and short-sized quadrangular steel pipes 61
and 62 formed in the manner described above are linearly
positioned with their outer peripheral shapes conforming to
each other, and then the outer ‘end surface 63b of the patch 63
positioned inside the long~sized quadrangular steel pipe 61 is
abutted against the flat end surface 62b of the short-sized
quadrangular steel pipe 62. That is, the bevel (end surface)
61b of the long-sized quadrangular steel pipe 61 is opposed to
the flat end surface 62b of the short-sized quadrangular steel
pipe 62, which is not beveled.

And as shown in FIGS. 22 and 23, in the same manner as in
the first embodiment described above, joining by a weld (arc
weld or the like) 65 along the entire periphery from outside
provides a quadrangular steel pipe column (an example of column

member steel pipe) 66 using the short-sized quadrangular steel

pipe 62 as a panel zone. Further, beam flanges or beam members
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That is, as shown in FIG. 26, the arrangement comprises
long-sized round steel pipes (an example of long-sized steel
pipe) 81 having a predetermined wall thickness t, and a
short-sized round steel pipe (an example of short-sized steel
pipe) 82 of length (height) L-having a wall thickness T greater
than the wall thickness t of the long-sized round steel pipes
81 and forming a panel zone.

And, the long-sized and short-sized quadrangular steel pipes
81 and 82 are cold-formed so that they are the same in the outer
peripheral shape, i.e., the outer diameter D. Further, the
long-sized round steel pipe 81 is cut at the outer portion of
the end thereof; thus, the end is formed with a bevel 81b of
predetermined angle (35° - 45° ). Further, a ring-like patch
83 is fitted in the end of the long-sized round steel pipe 81,
and then fixed thereto by a weld 84. 1In addition, the end of
the short-sized round steel pipe 82 is not beveled but is left
as a flat end surface 82b.

The long-sized and short-sized round steel pipes 81 and 82
formed in the manner described above are concentrically and
linearly positioned, and then the outer end surface 83b of the
patch 83 positioned inside the long-sized round steel pipe 81
is abutted against the flat end surface 82b of the short-sized
round steel pipe 82. That is, the bevel (end surface) 81b of
the long-sized round steel pipe 81 is opposed to the flat end

surface 82b of the short-sized round steel pipe 82, which is
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the first embodiment descrlbed above, joining by a weld (arc
weld or the like) 85 along the entire periphery from outside
provides a round steel pipe column (an example of column member
steel pipe) 86 using the short-sized round steel pipe 82 as a
panel zone. In this case, the joining by the weld 85 can be
suitably effected by utilizing the patch 83.

As in the first through sixth embodiments described above,
the ends of the short-sized quadrangular steel pipes 2, 32, and
62 and short-sized round steel pipes 22, 52, and 82 are not
beveled for welding but are left as flat end surfaces (end
surfaces) 2b, 32b, 62b, 22b, 52b, and 82b; thus, the short-
sized quadrangular steel pipes 2, 32, and 62 and short-sized
round steel pipes 22, 52, and 82 can be formed in a reduced
production time and at low cost. Further, since the long-sized
quadrangular steel pipes 1, 31, and 61 and the long-sized round
steel pipes 21, 51, and 81 can have their bevels 1b, 31b, 61b,
21b, 51b, and 81bmachined from outside, the bevels can be formed
in a reduced production time and at low cost. In this case,
the joining by welds 5, 35, 65, 25, 55, and 85 can be suitably
effected by using patches 3, 33, 63, 23, 53, and 83.

As in the first, third, and fifth embodiments described above,
the joining between the long-sized quadrangular steel pipes 1,
31, and 61 and the short-sized quadrangular steel pipes 2, 32,
and 62 by the welds 5, 35, and 65 between the corner portions
1A, 2A, 31a, 32A, 61A, and 62A is effected more smoothly and
efficiently, suitably all the time because the radii of
curvature, R, of the opposed outer curved surfaces la, 2a, 3la,

32a, and 6la, 62a are the same, with no step portion (linear
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misalignment) formed.

As in the first, third, and fifth embodiments described
above, according to the quadrangular steel pipe columns 6, 36,
and 66 employing the thick-walled short-sized quadrangular
steel pipes 2, 32, and 62, in the case of the long-sized
quadrangular steel pipes 1, 31, and 61 and the short-sized
quadrangular steel pipes 2, 32, and 62, stress transmission can
be effected more suitably because the radii of curvature, R,
of the opposed ends are the same, with no step portion (linear
misalignment) formed.

As in the first, third, and fifth embodiments described above,
the panel zone can secure a sufficient strength by means of the
predetermined increased wall thickness T of the short-sized
quadrangular steel pipes 2, 32, and 62, and the joining of the
beam flanges or beam members 7, 37, and 67 by the welds 8, 38,
and 68 can be effected without any trouble. Further, the
quadrangular steel pipe columns 6, 36, and 66 are obtained in
the pipe joint type, which can be finished so-that there is no
contained rib or the like. Therefore, an arrangement having
concrete or the like filled therein can be easily employed.

At this time, if a predetermined spacing (50 - 300 mm) 1 is
given between the flat end surfaces 2b, 32b, and 62b of the
short-sized quadrangular steel pipes 2, 32, and 62 and the upper
and lower surfaces 7b, 37b, and 67b of the beam flanges or beam
members 7, 37, and 67, then there is obtained the effect that
a hinge action is produced in the vicinity of the upper and lower
ends of the short-sized quadrangular steel pipes 2, 32, and 62
of length L forming a panel zone.

That is, when the panel zone portion where the column and

the beam are joined is to be controlled to prevent them from
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yielding under earthquake force or is to be allowed to yield,
it is necessary to design on the safety side considering the
balance of the entire building. In this case, in the method
of joining the panel zone portion where stress concentration
occurs to the column where the influence of stress is relatively
low, the use of this joint construction that is easy to form
is featured by the formation of a plastic hinge in the vicinity
of the panel zone by earthquake force and by the smooth
transmission of earthquake force from the panel zone portion
to the column.

In the first, third, and fifth embodiments described above,
the quadrangular steel pipes 1, 2, 31, 32, 61, and 62 that are
square in cross section are employed as quadrangular steel
pipes; however, a quadrangular steel pipe that is rectangular
in cross section may also be employed. Further, other various
steel pipes of polygonal shape, such as regular pentagon or
regular hexagon may likewise be used.

In the first through sixth embodiments described above, the
short-sized quadrangular steel pipes 2, 32, and 62 and
short-sized round steel pipes 22, 52, and 82 have a length L
forming a panel zone; however, the length of the short-sized
quadrangular steel pipes 2, 32, and 62 and short-sized round
steel pipes 22, 52, and 82 is optionally set according to other
service places than the panel zone.

In the first through sixth embodiments described above, the
long-sized quadrangular steel pipes 1, 31, and 61 and the
short-sized quadrangular steel pipes 2, 32, and 62 and the
long-sized round steel pipes 21, 51, and 81 and the short-sized
round steel pipes 22, 52, and 82 are joined by the welds 5, 35,
65, 25, 55, and 85, thereby constituting the quadrangular steel

26



10B@0% ()-3 10B 10B
10BS<109B& ()-!- 109BB&' ()- M 1098& ()-M c10% B] B& ()-P;}rg\= 10B@ 109B& () -
10 10 10<109%& ()-!, #10%&' ()- ,#10%&' ()- !'q@O0%& ()-3;)]z[9g\=

10B! YF" 1096BSB& () - MF" 1098& ()-M T, 109BNBE () -, 1098B& () -! F@ 10%@B@BE () -
| A@ 109BB& ()- _= 10B!!q, 10%/& ()-$!q, 10% /& ()-$,10% & ()-$ 10B 10B
T0By<109B& ()-f2109B& ()-#}rg\ =

pipe columns 6, 36, and 66 and the round steel pipe columns 26,
56, and 86, with the short-sized quadrangular steel pipes 2,
32, and 62 and the short-sized round steel pipes 22, 52, and
82 used as panel zones and these quadrangular steel pipe columns
6, 36, and 66 and the round steel pipe columns 26, 56, and 86
are conveyed to a building site or the like, where the beam
flanges or beam members 7, 37, and 67 are joined to the outer
surfaces of the short-sized quadrangular steel pipes 2, 32, and
62 and the short-sized round steel pipes 22, 52, and 82 by the
welds 8, 38, and 68; however, the long-sized quadrangular steel
pipes 1, 31, and 61 and the short-sized quadrangular steel pipes
2, 32, and 62 and the long-sized round steel pipes 21, 51, and
81 and the short-sized round steel pipes 22, 52, and 82 may be
conveyed to a building site or the like, where they are joined
respectively by the welds 5, 35, 65, 25, 55, and 85, thereby
constituting the quadrangular steel pipe columns 6, 36, and 66
and the round steel pipe columns 26, 56, and 86, with the
short-sized quadrangular steel pipes 2, 32, and 62 and the
short-sized round steel pipes 22, 52, and 82 used as panel zones.

Further, after the beam flanges or beam members 7, 37, and
67 have been joined to the outer surfaces of the short-sized
dquadrangular steel pipes 2, 32, and 62 and the short-sized round
steel pipes 22, 52, and 82 by the welds 8, 38, and 68, the
assemblies may be conveyed to a building site or the like.
Further, connecting plates used for connecting the beam flanges
or beam members 7, 37, and 67 may be attached to the outer
surfaces of the short-sized quadrangular steel pipes 2, 32, and
62 and the short-sized round steel pipes 22, 52, and 82.

In the first, third, and fifth embodiments described above,

included among the guadrangular steel pipes 1, 2, 31, 32, 61,
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and 62 are, for example, one-seam quadrangular steel pipes
formed by rolling, two-seam quadrangular steel pipes each
formed by butt-welding a pair of press-formed channel section
members abutted against each other, two-seam quadrangular steel
pipes each formed by welding a pair of rolled channel section
members, two-seam quadrangular steel pipes each formed by
welding a pair of rolled angle steel members abutted against
each other, four-sided boxes, and seamless steel pipes, each
being a ready-made quadrangular steel pipe.

In the first through sixth embodiments described above, the
welding is by an electroslaqg welding machine or electrogas arc
welding machine, which allows high quality welding to be
effected in a short time. In addition, other welding systems,
including laser, may be-used.

In the first through sixth embodiments described above, the
quadrangular and round short-sized steel pipes are of higher
material quality than the quadrangular and round long-sized
steel pipes, whereby the value of yield point (unit; Newton/mm?)
can be selected so that when it is [235] for the long-sized steel
pipe, it is [325] for the short-sized steel pipe and when it
is [325] for the long-size steel pipe, it is [355] for the
short-sized steel pipe. In addition, the short-sized and

long-sized steel pipes may be of the same quality.
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WHAT IS CLAIMED IS:

1. A joint construction of column member steel pipes,
comprising a long-sized steep pipe of a predetermined wall
thickness and a short-sized steel pipe of a greater wall
thickness than that of the long-sized steel pipes,
characterized in that

the long-sized and short-sized steel pipes are formed by hot
forming to have a same outer peripheral shape, and the
long-sized and short-sized steel pipes are jointed by welding
from outside in a state that an end surface of the long-sized
steel pipe is opposed to an end surface of the short-sized steel
pipe having no beveled portion.

2. The joint construction of column member steel pipes as
set forth in Claim 1, wherein the long-sized and short-sized
steel pipes are quadrangular steel pipes, and these long-sized
and short-sized quadrangular steel pipes are formed by hot
forming to have a same external width and a same outer curved
surface at each corner portion.

3. The joint construction of column member steel pipes as
set forth in Claim 1, wherein the long-sized and short-sized
steel pipes are round steel pipes, and these long-sized and
short-sized round steel pipes are formed by hot forming to have
a same outer diameter.

4. The joint construction of column member steel pipes as
set forth in Claim 1, wherein the short-sized steel pipe has
a length forming a panel zone.

5. The joint construction of column member steel pipes as
set forth in Claim 1, wherein the long-sized and short-sized
steel pipes are joined by welding from outside in a state that

a patch metal positioned inside the long-sized steel pipe is
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abutted against an end surface of the short-sized steel pipe.

6. A joint construction of column member steel pipes,
comprising long-sized steep pipes of a predetermined wall
thickness and a short-sized steel pipe of a greater wall
thickness than that of the long-sized steel pipes,
characterized in that

the long-sized steel pipes are formed by cold forming, while
the short-sized steel pipes are formed by hot forming to have
a same outer peripheral shape as that of the long-sized steel
pipes, and the long-sized and short-sized steel pipes are joined
by welding from outside in a state that an end surface of the
long-sized steel pipe is opposed to an end surface of the
short-sized steel pipe having no beveled portion.

7. 'The joint construction of column member steel pipes as
set forth in Claim 6, wherein the long-sized and short-sized
steel pipes are quadrangular steel pipes, and the long-sized
guadrangular steel pipe is formed by cold forming, while the
short-sized quadrangular steel pipe is-formed by hot forming
to have a same external width and a same outer curved shape at
each corner portions as those of the long-sized quadrangular
steel pipe.

8. The joint construction of column member steel pipes as
set forth in Claim 6, wherein the long-sized and short-sized
steel pipes are round steel pipes, and the long-sized round
steel pipe is cold-formed, while the short-sized round steel
pipe is formed by hot forming to have a same outer diameter as
that of the long-sized round steel pipe.

9. The joint construction of column member steel pipes as
set forth in Claim 6, wherein the short-sized steel pipe has

a length forming a panel zone.
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10. The joint construction of column member steel pipes as
set forth in Claim 6, wherein a patch positioned inside the
long-sized steel pipe is abutted against an end surface of the
short-sized steel pipe, and in this sate the two steel pipes
are joined by welding from outside.

11. A joint construction of column member steel pipes,
comprising a long-sized steep pipe of a predetermined wall
thickness and a short-sized steel pipe of a greater wall
thickness than that of the long-sized steel pipes,
characterized in that

the long-sized and short~-sized steel pipes are formed by cold
forming to have a same outer peripheral shape, and the
long-sized and short-sized steel pipes are jointed by welding
from outside in a state that an end surface of the long-sized
steel pipe is opposed to an end surface of the short-sized steel
pipe having no beveled portion.

12. The joint construction of column member steel pipes as
set forth in Claim 11, wherein the long-sized and short-sized
steel pipes are quadrangular steel pipes, and these long-sized
and short-sized quadrangular steel pipes are cold-formed to
have a same external width and a same outer curved surface at
each corner portion.

13. The joint construction of column member steel pipes as
set forth in Claim 11, wherein the long-sized and short-sized
steel pipes are round steel pipes, and the long-sized and
short-sized round steel pipes are cold-formed to have a same
outer diameter.

14. The joint construction of column member steel pipes as
set forth in Claim 11, wherein the short-sized steel pipe has

a length forming a panel zone.
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15. The joint construction of column member steel pipes as
set forth in Claim 11, wherein a patch positioned inside the
long~sized steel pipe is abutted against an end surface of the
short-sized steel pipe, and in this sate the two steel pipes

are joined by welding from outside.
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