16 February 2006 JO NT CONSTRUCTI ON OF COLUWN MEMBER STEEL PI PES FI ELD OF
THE | NVENTI ON The present invention relates to a joint construction of

col um nenber steel pipes used as columms for steel-framed structures, for
exanpl e. BACKGROUND OF THE I NVENTION As for a colum nerrpgr,:egrtu%%} odyjgpe used
as a colum, there has heretofore been provided an arrangenent,” as found,
for exanple, i n Japanese Patent Laid-Open No. 2001-303661 in which a

t hi ck-wal | ed col um 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 predeternined wal | thickness is produced by cold formng, while a

short -si zed quadrangul ar steeE g e having a %éeater wal | _t hi ckness than
that of the |ong-$% dRENGHPM OF GOLIPNGMEREER, FIEES FEFEF ent 1ength to

forma beam connector is produced by heating in a furnace, followed by hot
formng. And, the short-sized quadrangul ar steel pipe is internally forned
with a bevelFIETheOF o SiNYBUTaGN short-sized quadrangul ar steel pipes thus

obtained are jqined as py, arc wel t her eby vi di a . quadrangul ar
steel pipe coﬂ%ﬁhPrﬁ§eaﬁo%?ﬁﬁnﬁhDPoFeg?Fe%k%ﬁnﬁ QQQI%WQ§E%UCt 0auagrangular

steel  pi pe-gfiuRk eflefiRAMsRed] Wal ped his‘élﬁnﬁﬁscbﬁmﬂ{s)%fiedtb¥lﬁﬂiéinéd)r m ng,
whil e a short-sized quadrangul ar steel pipe having a greater wall

t hi ckness t Bgnuehanesf fofeekamplad zed quadrangul ar steel pile and a
sufficient length to forma beam nenber connector is produced by cold
form ng. The | ong-sized and short-sized quadrangul ar steep pipes thus
obt ai ned ar earpéREvra©rbyHar cdedBrdrebr uary 2006 wel di ng, thereby providing
a quadranQU|a%.StgglapééTzéﬂjhggEer 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 quadrangular steel pipe
having a predetermined wall thickness is produced by cold
forming, while a short-sized quadrangular steep pipe having a
greaterwallthicknessthanthatcﬁfthelong—sizedquadrangulaf
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 guadrangular
steel pipes thus obtained are joined as by arc welding, thereby
providing a guadrangular 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 quadrangular steel pipe having a greater
wall thickness than that of the long-sized guadrangular steel
pile and a sufficient length to form a beam member connector

is produced by cold forming. The long-sized and short-sized

guadrangular steep pipes thus obtained are joined as by arc



According to the thus-obtained thick-walled quadrangul ar steel pipe colum,
for exanple, as conpared with a through diaphragm system or i nner

_di aphragm system the nunber of man-hours for assenbly can be reduced and
the weld length can be reduced; thus, the whole can be s pBbiukhezbosnd
economcal, wth weld strains hardly occurring. Further, the beam nenber
connector is capable of securing a sufficient strength because of the
predeterm ned increased wall thickness of the short- sized quadrangul ar
steel pipe and allows the weld joining of beam nenbers w thout any
trouble. Furthernore, the quadrangul ar steel pipe colum is obtained in the
formof a pipe joint and can be finished into the state.of hgyin no

t
internal rWB4d5P9 pathEemeky %ﬂﬂ”&ﬁnar?dﬁﬁ%ﬁ@ﬁﬁuéaﬁﬁvgﬁgt8lﬁgv%°€g%drete or
the tike fil!adohasfh & athdengastbya Al @rddi-Qbied \@dduagunerits are
e. However,

al so expect abl according to the quadrangul ar steel pipe colum
enpl oyi ng t beeehi gipeaioleninshbot -esiampd equasr eonpaxed siss aptiecugdescri bed

above, form.ng a welding bevel ,in the ipnterior of th t hi.ck- ed

short - si zeddqgﬁﬁf%ﬁyége& BE| ”Hiedferétléi?g?%cwséﬁmrfe%ihﬁ PH@%\?I#T acture
thereof, ingrgashng the £osinpIRUEbReldTRERuctdaidBRE wéXie 1epgtnhrai de)
welding is performed wth the patch applied over a region extending from

the bevel br témaed;ckhual (the ehoka canzedl sqiRAAAHGYIT eFRRIMHFde to the
| nner S“”acegﬁfn\;ﬂ%%es ga” 'sSihzeglganc%fut%QQH ar §A%rP P tbamPraaiatLr m ned
drn In too ’

t hi ckness, 80U Fesurtr i 0 ch anmount of welding, hanpering

fast wel di ngonséefd 1B ScdpaBlierd Ngecar tef arsedk icsipaci st tengrhoeesmst) pat ch.
SUMVARY OF THE | NVENTI ON 2 16 February 200? Accprdinc&lln}y{f gﬁ%ogmg _of the
invention i 8t BhPrRRALEE SANL B IPTERSEAUER L DI IESE nenbe? steel pipes

that is capghb€qUuadrangular steel pipe and allows the weld joining of
beam members without any trouble. Furthermore, the
guadrangular steel pipe column is obtained in the formof a pipe -
joint and can be finished into the state of having no internal
ribs or patches, and an arrangement adapted to have concrete
or the like filled therein can be easily employed; other various
- merits are alsoc expectable.

However, accordiﬂg to the quadrangular steel pipe column
employingthethickuwalledshort-sizedquadrangularsteelpipe
described above, forming a welding bevel in the interior of the
thick-walled short-sized quadrangular steel pipe takes much
time in the manufacture thereof, increasing the cost.
Furthermore, the inner side (patch side) welding is performed
with the patch applied over a region extending from the bevel
in the thick-walled short-sized gquadrangular steel pipe to the
inner surface of the long-sized guadrangular 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



retaining various nerits of a type enploying thick-walled short-sized
steel pipes, in which a welding bevel can be fornmed in a shortened
_production tine at a |ow cost and a joining operation by welding can be
nmore smoothly effected. To achieve the object described a9@¥gmap, 2stient
construction of colum nenber steel pipes according to a first "aspect of
~the invention conprises a long-sized steel pipe of a predetermned wall
t hi ckness and a short-sized steel pipe of a greater wall thickness than
that of the |ong-sized steel pipe, wherein these |ong-sized and
short-sized steel pipes are formed by hot formng so that they are the
sane in outer peripheral shape, and_these two steeéOE#%§§ are.éﬂhped by

wel di ng from SCSFEEnPhAY n 28R 1T RIS BIRR TP 4 o8

e I"ong- si zed

steel pipe i:3,0PPOSEDd L @ 2018 ndtiferCELOE1 tiPeshonkt sizedpabeelomi pe t hat
is not beveled. In the arrangenent according to the first aspect described

above, the Iengisiredaridushverits zef ssttape pnphey idre thigkaveiledositi oned
with their oute eri pher shapes, conf or mi ng 1.0 C r ith
their end sﬁgf’ﬁé"e “oep%g%%i tpdpggt‘ih”bYJH%?, a “é%tf}ﬁ%eﬁg]’% %ég%teof eac Cwot her at
their opposed gnshsmid@eprbiucveddifighd @M OUsS| dhesto\wrd theobimirig e

peri phery, thereby constituting a colum nenber steel pipe retaining the
various nePPEEaBioR ty tippdirapfayikR) MoxecRMORFIBH &G eEr zed st eel

pipes. 1N LN $Ca5f1edl REE AIBAULELPAPRREGL, SN3DER: RoRst iEcr A, 1 e

j 0oi ni ng operation by welding can effected nore "snmoothly, efficiently
and suit abl pfaldlurhenémivee; steeéh pipest apeopidngi on a( f irgarspestabifgiirent )
formed, and . transpmi ssion of stress can be effected nore éu%tE%QQEd Furt her,
since the CRVEREYM FREPEHYTR 25O 9PEE) SHiTeP ke 06t @ BAFSFEE ™ T %an be 3

16 February,2906.1QiMRdsi fnd o eHYeels DiqrlgebbbigdTefandyafatar|walr cost.
In a first enbodi nent according to the first aspect of the
thickness than that of the long-sized steel pipe, wherein these
long-sized and short-sized steel pipes are formed by hot forming
s0 that they are the same in outer peripheral shape, and these
two steel pipes are joined by welding from outside in a state
that an end surface of the long-sized steel pipe is opposed to
anend surface of the short-sized steel pipe that is not beveled.
In the arrangement according to the first aspect describéd
above, the 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 to each other at their opposed end surfaqes 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 steel
pipes. In this case, since the outer peripheral shapes 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



invention, a joint construction of colum nenber steel pipes is
characterized in that the |ong-sized and short-sized steel pipes are
_quadrangul ar steel pipes, and these |ong-sized and short-sized
quadrangul ar steel pipes are formed by hot forming to hfyperusamoBXt erna
wi dth and a sane outer curved surface at each corner portion. In this
first enbodi ment according to the first aspect of the invention, the

| ong-si zed and short-sized quadrangul ar steel. pipes are linearly
positioned with their outer peripheral shapes conform ng to each other,
and with their end surfaces opposed to each other, and then joined at
their opposed end  surfaces by welding fromoutside over the entire

periphery, IPRBFRLY! Cor€OPEREi PEPHTIPBRIRENDYT &t el OBPPe~ITt ai ni ng t he
various meritsof (g 36%%08%&1%“a‘%@o&ﬁ&ﬁéé‘%@'ﬂh@df%ﬁ tyspletedo £ GyRAr angul ar

steel pipes. In this case, since the oppo outer curved surfaces are-of
t he sanme shapeeamnibr,her goist nEnsttepcpdesd ich col hinnewembers akeghrEmes f or med,

t he j oi ni . ti b | di t th ti. b
oi  otted o8 SHOGEREY SEebr EPGRCTE LGRE-SAAGBry S CRASER i oot a

second enbodi peataRCgEAL a8ttt Reeki I Sipaaspaal Oleddh@ongnyendd @hd a j oi nt
construction of colunmm menber steel pipes is characterized in that the

| ong- si zed &aherstroiaedsivedrangdiar Piqrdspapes BEENEPEeEErY piopesr™amd t hese
| ong-si zed aad, Shott s 5} 2ed LoD 5186 RLPES AEC! ALITRA By NGl d0EM Ng SO

that they are the sane in oute Ianeter. I'n thrs secon t
accordi ng tettéecH idosheaspectiei. the invention, the |ong-sized and

short-sized round, stee] pipes _are concentrically an%_linearl §§itioned,
and their oppd@edhss 16 b PHRP IDBUE TP EdPPat2s g ljfaFn%%P%ifp | di ng

from outsi denoVeivddi§ ot thE 1HRIINABREY ank NEESY sG0RBAL hbak i ag0l UMM

menber steel pipe
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 entife periphery,
thereby constituting a column member steel pipe retaining the
various merits of the type employing thick-walled short-sized
quadrangularsteelpipes. In this case, since the opposed outer
curvedsurfacesareofthesameshapeandthereisnostepportion
{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 first 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 these long-sized and
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



retaining the various nerits of the type enploying the thick-walled
short-sized round steel pipes. To achieve the object described above, a
joint construction of colum nenber steel pipes according to a second
aspect of the invention conprises a |ong-sized steep pi pg@Februdry 2006
predeterm ned wall thickness and a short-sized steel pipe of a greater
wal | thickness than that of the |ong-sized steel pipe, wherein the

| ong-si zed steel pipe is cold-forned, while the short-sized steel pipe is
hot-fornmed to have a sane outer . peripheral shape as that of the

| ong-si zed steel pipe., and an end surface of the |ong-sized steel pipe is

opposed to an end surface of the short-sized steel, pipe_that is.not
& FPREds

bevel ed, and®Dd FETHCESsALR 401 PO SIHET HiPegubsed St di ng from

outside. InJhe ,ALLANGaRRLyALEREH Nt g hheo semPnkmasnesteol piiee
i nvention, the Pong-5|zed s?eel pi pe which is cold-formed and the
short - si zed rstteéhipy pehemviachons hetitfoofedhar evpe restnlioy inGoshe i oned with

their outer peripheral. shapes confornming to .each other, with their end
sur f aces op6§§88’vﬁfﬁﬁ%ﬁh8?ﬁé?}z% d“mgﬁ%§%aﬁ%n?*%?ﬁhe opposed end surfaces
are joi ned by wmekehigvd o o8 deseyBted BBoea} iar 6o pet icohetyuct iar eby
constituting a colum nenber steel pipe retaining the various nerits of

the type emfl ogiwpn tieabeki skeavalniegsspefIrdinde§ost A PIDESPERT his case,
since the o r. ' ral re,.lhe. wel dej Qi ni ng operation
can be effegt%gdlﬁ%‘%ﬁe@%ﬁr'o%toﬁ'gg,%%f%clﬁ)élr?;t] %i%ﬁgs‘:s%‘%%\lﬁ% al'lthe time, with
no step portpgrefetétmnear waisathigrmests) ahdravetioranditedrsivedspape off st ress

can be effected nore suitably. Since fhe i.ck-wal |l ed shart-sized 5 16
February 206678EE ¥ et P KRS spERAdt EE]?t P%}L nl%rég'fsd'rzr?édsoﬁer?lap reduced

production tiHaBedh #hd OWRIG-695ta £¥ubit BApkONy-sdZedotimedl, PhPBsS the
short-sized steel pipe is hot-formed to have a same outer -
peripheral shape as that of the long-sized steel pipe, 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 frbm
outside.

In the arrangement according to the second aspect of the.
invention, the long-sized steel pipe which is cold-formed and
the short-sized steel pipe which is hot-formed are linearly
positioned with their outer peripheral shapes conforming to
each other, with their end surfaces opposed to each other, and
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



can be forned by cold formng 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 quadrangul ar steel pipes, ajyFidigalyPogssi zed
guadrangul ar steel pipe is cold-formed, while the short-sized quadrangul ar
- steel pipe is formed by hot formng to have a sane external wdth and a
same outer curved surface at each corner portion as those of the
| ong- si zed quadrangul arsteel pipe. In the first enbodi nent according to the
second aspect of the invention, the |ong-sized quadrangul ar steel pipe

cold- fornmed and the short- S|zed uadr angul ar st eel |pe ?é formed are
linearly poSFesorrd®ewifhneheidy r 1pef ?ﬁﬁﬁeﬂcggﬁgp %% ng to each

ot her and i L f se - a, apd j oi ned
\;,)\‘Bosed'jﬁ tgil}[%§y 9&&9 fnakfeCRy-Qt Bel st giens

at their o aces wel di ng from out’si de over the entire
periphery, thmn&bwormedsbyt¢mldufaxmaghumn aelymr speel pipe retaining the

various nerits of the type. enpl oyi wal | ed short-s

quadr angul ar §Pé%llﬁﬁﬁeexﬁgg%qﬁﬂ§ é;&%ﬁgh581ﬁH%58336 é&Pecterf%%%%ved
surfaces ar%M}&l%%ﬁeaaﬁwlrnpc%hﬁerﬁ)@ﬂdrpr@f( kbnems nefibeal sgeeEidpdss forned,

t he joining operation by welding between the corner portions can_be

ef f ect ed noie chawetheyizedfif thanwtthe bewrg-slizeshpyd élhlorﬂ:hélﬁeﬁirﬁtelergr a second

enbodi nment accordlng to.the SECO pe f n j oi nt
constructi oR ot E6I° uﬁﬁaﬁﬁ%‘%r %t %glegi Bfé é)l satnc écrhlgctygllr?é é)% |d';11 that the

| ong- si zed qhshsh@fllagi 2eskiSpepe 1spl:bE6—ﬂnﬁnerd)unﬂi]s¢ atle phopes-siaed t he
| ong-si zed round steel pipe is cold-fornped, e the _short-sized round

steel pipe FRIHENEE2E AFEPeBIBALT W%?Yt{at f%’?‘?ﬁr’r‘ﬂgt? 53 38 Sane out er
di ameter as.{igJAnQistgedha Losiek sheel AlRRd surface at each corner .

portion as.those of the long-sized guadrangular.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 quadrangular 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'fhen 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
guadrangular 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



In this second enbodi ment according to the second aspect of the invention,
the I ong-sized round steel pipe that is cold-fornmed and the short-sized
_round steel pipe that is hot-formed are concentrically and linearly
positioned, and then are joined at their opposed end su1da§@@agmxmnldlng
fromoutside over the entire periphery, thereby constituting a colum
“menber steel pipe retaining the various nerits of the type enploying the
t hi ck-wal | ed short-sized round steel pipe. To achieve the object described
above, a joint construction of columm nenber steel pipes according to a
third aspect of the invention conprises a |ong-sized steep pipe of a
predeterm ned wal |l thickness and a short-sized steel e of a re ter wall
t hi ckness t Fht ?ﬁé@nﬁﬂnﬂﬁé’Péﬁﬁ‘%F?EB‘§F€§Idb?ﬁ@teﬂﬁ@rEﬁﬁlPﬁésé 2f®ng- si zed
and short-sizedasteet) QRS are cold-formed to have a same outer

peri pheral shape, and an end surface of the " |ong-sized steel pipe is
opposed to an &mdtadsf aeeorof ammgdlmhmttaqnqmﬁdngteeltp#rﬁ£QHmdtaﬁseﬂbt

bevel ed, andi%nhthls state Ee wo_st eel 8 a aé 0|ned Fg wel ding from
outsi de. | nYh&"gr FAFGENER 5880 ﬂ??mf%%?q f'Hi 7 ged® 5f9Fhd® i nvention
descri bed akeug-fbhfed Urd kREMBHo-ONGr Az @duaRdste8Drdipgd zpdrsieel pipes
are linearly positioned with their outer peripheral shapes conformng to

each ot her &®d-&Prred Rk coneputsinddaeandpposarly soedeirticheind BheR t hen
j oi ned at t@% S5 %%aoasteggg ﬁg@@&%%%‘% @%%ﬁgﬁmﬁuemethe

entire perip there uting aco Stee
retaining tb@eyajhmmpéﬁlmfeﬁyhetﬁqmye@mtmmimhm cbmmkmmlbé:ed

short-sized steel pipe. In this case,, since theéﬁ? é ?ﬁﬁﬁ Rﬁﬁral shapes
are the sam§CARH MPSEEP2HRIRY SRE(YRNEHS PeEbt Rt & 8™Ri-S&t ¥ gnnent )
is formed, the welidkRiNicAsAREEAL{AN %ﬁnéest@éieﬁ;@ nore snoot hly,
eff|C|entIy and suitably all the tine,

To achieve the object descrlbed.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 thickness 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 a
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. 1In this case, since the

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



and transm ssion of stress can be effected nore suitably. And since the
thi ck-wal | ed short-sized steel pipe is not beveled, it can be forned in a
reduced production tine at a |ower cost. Further, both |ong-sized and
short-sized steel pipes can be fornmed by cold formng afgpch@uRf2ge@st. In
a first enbodi nent according to the third aspect of the 1invention, 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-sized and short-sized quadrangul ar steel pipes are col d-forned
to have a sane external width and a same outer curved surface at each
corner portign. In this first enbodi nent according to the third aspect of
t he inventi Sisathenpentd figr FedmPengths #&d dan@ishd teRGEASI NG r¥Mhgul ar

steel pipes 3ieclLAGRLLYs RASIONeF: 1t b hel 14 s QUL 851P8k i RIS elmshapes
conform ng Fo egc% ot gr? mnghg?he?%l:%%é'gufgages opﬁgse% to eé%h'other
whi ch are thed foimsed ssdoaacth st ot becabybsvelfdienged momeosn Siadd yoveknd he

entire peripheré, t hereb constituting a colum nenber steel g%gf
retaining tB&PGRTBUSDIGETYILLISS SPRECTRERAPFBYiITHE S BF ARWARY ’

short - si zed ; quagh 3RIEb AfePliGeh RIRESA prbddtits ohdSme SkNEa ke apposed outer
curved surfaces are the sane and there is no step portion (linear

m sal i gnmenfFiribeneddottthd opgi-ained opet athicon-byzew| diesd bépaeeran thee cor ner

portions can_be effect re.snmoothly, efficiently and suitably all the
tinme. In a 285%%(% %ynbcgg'%ngﬁfmég%o?%ianéoﬁgrt ﬁ@sfhi rd aspect of the

invention, a jmwi atfeenstdnpetiinbndfacirdingnestgie Sheel HHees of Sthe
characterized in that the |ong-sized and short-sized steel 8_16 February
2006 pi pes aPBeRBiffy St deinhiRASLIARY PRl GNP PSRRPT TS HOYRESS| zed

round steel iQiCR?a'ﬁ:a%'%%rqgleg'jfrpq:mg e 'i@.ﬁS-éﬁ@d@m 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 widfh 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 stéel 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
guadrangular 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 pertions 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



outer dianmeter. In this second enbodi mrent according to the third aspect of
the invention, the cold-fornmed | ong-sized and short-sized round steel
pipes are concentrically and linearly positioned and then joined at their
opposed end surface by wel ding from outside over the e”ﬁb¢%bﬂ§ﬁ§ﬁ6ﬁ§y1

t hereby constituting a colum nenber steel pipe retaining the various
‘merits of the type enploying the thick-walled short-sized round steel
pipe. In preferred enbodi nents according to the first through .third
aspects of the invention, the joint construction of colum nenber steel

pi pes are. characterized in that the short-sized steel pipe has a length
form ng a panel zone. In these preferred enbodi nents according to the first
t hr ough thlP%PQﬁsﬁéét§°Bﬁdtﬁﬁ?q1nvéﬁ€$onanqfﬁ?qS@né°§92%$FQﬂqu§hort si zed

Steel Pipes A5 oah! YoRQSLLLGTSH L DALNEb 1 UL PEE R A o ogbapes

conform ng to each ot state ose suffdces are
j oi ned by wehwdiengdfimmetent si de over the entire periphery, thereby
constituting a_colum nenber steel pipe with the short-sized steel pipe

used as a panel?zZdhé sfRaRd %“Wé’dli?éﬂoaljéc‘%’%llﬂ’lﬂst%f“’c%éhf-?%easé%?ﬁltoﬁng t he
thi ck-wal | ed 1shoiderd izgd ﬁ@@él@'f@?mQGQo%ﬁ E?%@h@ﬁg shlo'}togli'?éd RbRhET red

enbodi nents accordi ng to the first t hroug aspects of the i1 nvention,
a joint conﬁﬂfe@dtmxneso&r@obucrmtrmaﬂéy a;tchéinmszpvs1urarealoarei thed in that

tch i i i t d 1
o Cnr Pocddirtin: LR Soboser Bhdanithte et Mo Bt e  fheP8En "1 an

pi pes are JQimeeénBYr@Bﬂ:Qfﬂ:glefr?Qntﬂélfé}b}dQ}oﬂslﬁJ.'ﬁ:h@iﬁ‘g05 hej1uRmehenbed
enbodi ments according to the rst 9 16 February 2006 through third aspects

of the invertbe&h, P%H’\% %laénjl@‘ﬂ Mg va bRt ameshite ot WESWE%.@F‘?1@Y¥@%t ed
using the patchehdRE_H¥i1ea 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 ou'fér 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



abutting the patch against a flat end surface of the short- sized steel
pi pe, welding can be rapidly effected in a reduced weld anount. Further,
.the patch does not require special processing. BRI EF DESCRI PTI ON OF THE

DRAWNGS FIG 1 is a partly cutaway perspective view of ag@dpdiagngidsar

steel pipe colum in a joint construction of colum menmber steel” pipes
"before subjected to weld joining, according to a first enbodi nent of the
invention; FIG 2 is a sectional front elevation of the quadrangul ar steel
pi pe colum in the joint construction of colum nmenber steel pipes; FIG 3
is a partly cutaway perspective view of the quadrangular steel pipe colum
in the joint construction of colum nenber steel pipes; FIG 4 is a
sectional froMovghetBirdraareqtsaripthe el pianttiions the Yo godatamgul ar st eel

pi pe ool umm dul,Lagoh ok i JEONSLRUBE | ODr r O £OLWUTRG TERD S 3hechy g%ul FlG s

is a section front vation o cor ner port| n e ‘quadr
steel pipe cahwmmngntbéepdtaimtagadnst raictlion endf scnfan:m dIerthersBmElle pi pes;
FIG 6 is an enlarged sectional_ (front elevatign of an essenti al gortlon of

the quadrangti®sf St PpPBe WedIddRA FaP PRe 2 H it e EbEtsLdRivA=ErCeD] um

menber st eelydligh8Roufit G FlrkfeR, CHRS T2t E9O&! ndY %qﬁ&r&h&@éﬁ@ angul ar
steel pipe colum in t he joint construction of colum nenber steel pipes;

10 16 Februanpcee8éndi G 8 is a diagram explaining hot forming or the like
of a quadrangul ar steel pipe for the quadrangul ar steel pipe colum in
the joint construction of columm nenher steel pipes;

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partly cutaway perspective view of a quadrangular
steel pipe column in a joint construction of column member steel
pipes before subjected to weld joining, according to a first
embodiment of the invention;

FIG. 2 is a sectional front elevation of the gquadrangular
steel pipe column in the joint construction of column membexr
steel pipes;

FIG. 3 is a partly cutaway perspective view of the
guadrangular steel pipe column in the jeoint construction of
column member steel pipes;

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 gquadrangular 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 quadrangular 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;

10



FIG 9 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 second enbodi ment of the invention; FIG 10
is a sectional front elevation of the round steel pipe ¢pFaatyRgoBe | 0i nt
construction of colum nenber steel pipes; FIG 11 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 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 cutaway

perspective view of a quadrangul ar steel pipe _colum in | Qi
construction 8fScot urfn enEABeF %t%ﬁﬂlalBFB%@“ﬁé#@Fglgab?%éﬁg% J%EMEFd

j oi ning, acgandipgh 5 §*&Eéld%i§é@99itﬁ’8%a@f:ah@@lém§€@éi pipeEbBumid is a

sectional front elevation of the quadrangular steel pipe colum in the
j oi nt const fmctheorjoaht cobnabrusdiber of steldimmmeaber Fegel] PIPESAn enl ar ged

sectional front el evation of an _essential porti of - th draagul ar
steel pipe cofdfin 3 ﬁsfhgarf%ﬁﬁthgﬁgﬁ%ﬁgPFSnl%%V@%Fd%%%ngo er steel pipes;

FIG 16 is gifd 05Budethia0fdintbtans tiudtienqimes pnguhanbst sekel pipescol um in -
the joint construction of colum nenber steel pipes; FIG 17 is a diagram

expl ai ni ng $efanengubieched |ikaedfl A0iningr ATGEFANgt k212 58580 or t he
quadrangulaém§gﬁgkpgigg Eﬁ%ﬁgg%ek{i%g.February 2006 in the joint
colum™ e

construction o eér steel pipes; FIG 18 is a partly cutaway
perspective vigew. ofo as ausdesi@ell firpetcelenation afj bhatraunsEitgéti on of

col um menber steel pipes .
pipe columg fh the joint construction of column member steel

pipes;

FIG. 11 is an enlarged sectional front elevation of-an
essential portion of the round steel pipe column in the joint -
construction of column member steel pipes;

FIG. 12 is a cross-sectional plan of the round steel pipe
column in the joint construction of column member steel pipes;

FIG. 13 is a partly cutaway perspective viewof a guadrangular
steel pipe column in a joint co’nAstruction of column member steel
pipes before subjected to weld joining, according to a third
embodiment of the invention;

FIG. 14 is a sectional front elevation of the guadrangular
steel pipe column in the joint construction of column member
steel pipes;

FIG. 15 is an enlarged sectional front elevation of an
essential portion of the guadrangular steel pipe column in the
joint construction of column member steel pipes;

FIG. 16 is a cross-sectional plan of the quadrangular steel
pipe column in the joint construction of column member steel
pipes;

FIG. 17 is a diagram explaining forming or the like of a

gquadranqular steel pipe for the quadrangular steel pipe column

11



before subjected to weld joining, according to a fourth enbodinment of the
invention; FIG 19 is an enlarged 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-sectiongd rglaayHookhe
round steel pipe colum in the joint construction of colum nenber steel
“pipes; FIG 21 is a partly cutaway 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 fifth enbodi nent of the
invention; FIG 22 is a sectional front elevation of the quadrangul ar

steel pipe colum in the joint construction of colum menber steel pipes;
FIG 23 is & éh?arg@ﬁl§@@§téﬁetl¢¢(ﬂﬁ colapat herbey sdhireledipas! al portion

of the quadr angul afs SLEPL,PLPY SRLUID dd) 8. LE VI, cOPSHLaGH ongf cof um

menber steel pipes; “a-ero CE1 O an~of ‘the qua angular
st eel p|pepapéumnumn;mhegp@nﬁho@@mshéugémemcﬁﬁu@ﬁMwmbdﬁxﬁﬁglpi@ad pi pes;
FIG 25 is a diagramexplaining cold forming or the Iike of a quadrangul ar
steel pipe F@?°¥?mﬁqhﬁﬁﬁﬁ§ﬁgﬁPaYe%ﬂeﬁﬂlﬁﬁnﬁe eBFUFMINY F°t Re IPBT HE

onstructlogmggdfmg&gngfn§g§e5n§é odi pes; FIG 26 is a partly cutaway
n

perspective view of a rou ste pi'pe colum in a joint construction of
col um nenberF§Eeeﬂ9pi$eﬂuehﬂhmgedsab¢enh&d.uﬂomeldlgvntuqngofaeoordlng to a

sixth enbodinent. of the. inv 12 16 Februar %006 FI%%
enl ar ged seEffonatd OJT PShE1gT éVQF#‘Snr%‘f“daﬁteggs%’rﬁei'\éP portid SfJCEJhrb r ound
steel pipe eshsFudtionN8 i 8bDimn GRAHUGEERD Pip&pl UM nenber steel pi pes;
and FIG. 20 is a cross-sectional plan of the round steel pipe

column in the joint construction of column member steel pipes;

FIG. 21 is a partly cutaway perspective view of a quadrangular
steel pipe column in a joint construction of column member steel
pipes before subjected to weld joining, according to a fifth
embodiment of the inventién;

FIG. 22 is a sectional front elevation of the guadrangular
steel pipe column in the joint construction of column member_
steel pipes; '

FIG. 23 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. 24 is a cross-sectional plan of the guadrangular steel
pipe column in the joint construction of column member steel
pipes;

FIG. 25 is a diagram explaining cold forming or the like of
a quadrangular steel pipe for the gquadrangular steel pipe column
in the joint construction of column member steel pipes;

FIG. 26 is a partly cutaway perspective view of a round steel
pipe column in a joint construction of column member steel pipes
before subjected to weld joining, according to a sixth

embodiment of the invention;

12



FIG 28 is a cross-sectional plan of the round steel pipe colum in the
joint construction of colum nenber steel pipes. PREFERRED EMBCDI MENTS A
.first embodi ment of the invention, enploying a quadrangul ar steel pipe,

w || now be described with reference to FIGS. 1 througheéFethgargi2on8 in
FIG 1, the arrangenent conprises |long-sized quadrangular steel pipes (an
“exanpl e of long-sized steel pipe) 1 having a predeterm ned wall thickness
t, and a short-sized quadrangular steel pipe (an exanple of short-sized
steel pipe) 2 of length (height) L having a wall thickness T greater than
the wall thickness t of the |ong=sized quadrangular steel pipes 1 and
formng a panel zone. . The predeterm ned wa ess is.determ ned as

by the externdtCwi df hisvat %?%56589aﬁ§ﬁﬁ%ﬁnalsF§8Ptp? %yaﬁﬁQEnﬁfeﬁ%oned
according t @sE@@tf&laE%erwﬁ ot egb r&IrfdJQEHéP pilp c8Xaipli®, thberb infte

external wwdth Wis 500 nm the wall thickness t is 25 nm Further, the
wal | thi cknessstruagfionhef| ongumsi mmaataﬁlgmla:resst aafl p| pe 1 and the wal |

t hi ckness T of hort-si zed r angul St i related to
each ot her thgg& 2§ 1% 6t cé)?ﬁf'rf)g R apong-e%l}egegﬁ dgéﬁ%lr spolgl zed

quadr angul agost@elinPtReSoidt aths2 race i bpiofl @ﬁm faembdwistebe\pigres .t he same
in the outer peripheral shape, i.e., the external wdth Wand the radius
of curvature R (for exanple, a radius of curvature of 0.5 T - 1.5 T) of

the outer cy g%}g%uféﬂ' Eﬁﬁ% liffd 2a at the corner portions 1A and 2A. 13

16 February I's case, the hot formng is perfornmed in that as

shown, for exjafixtsa embodEinEnt& £ ah@ah{rerﬁbmredempﬂrﬁgnmgzaedu glrairaigyl ar
steel pipe 11 and a half-formed short-sjzed a ular st pi.pe 12 of
length L fo?ﬁ‘?‘?aT'g palpﬁané’lllioﬁ%w %® q?eq&tréb ‘gyw%lihé | %S 8L & Sas Pl

through 8. :

As shown in FIG. 1, the arrangement comprises long-sized
quadrangular steel pipes (an example of long-sized steel pipe)
1 having a predetermined wall thickness t, and a short-sized
guadrangular steel pipe (an example of short-sized steel pipe)

- 2 of length (height)} L having a wall thickness T greater than
the wall thickness t of the longsized quadrangular steel pipes
1 and formi’ﬁg a panel zone. The predetermined wall thickness
t is determined as by the external width W of a guadrangular
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 guadrangular steel pipe 1 and the wall
thickness T of the short-sized quadrangular steel pipe 2 are
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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means (a furnace or the like) 15 and forned by formng neans (formng roll
devices or the like) 16 and 17. Such hot formng for the outer peripheral
.shape provides a |ong-sized quadrangul ar steel pipe 1 and short-sized
quadrangul ar steel pipe 2 that are the sanme in the exte{gpbprbdidoos/ and
radius of curvature R O the thus-produced |ong-sized and short-sized
“quadrangul ar steel pipes 1 and 2, the |ong-sized quadrangul ar steel pipe 1
is cut at the outer portion of end thereof by a processing nmeans (cutting
device or the like) 18; thus the end is forned with a bevel (end surface)
| b of predeterm ned angle (35 - 450 ). And, a quadrangular ring-like patch
3is fitted in the end of the |ong-sized qua ran%yl.ar stteel ﬂo%z% 1, 'and
then, as showdn Ehific@ses, thq Refd FHENSg bR GRS 47 PhE' A8y & ed and
shor t-si zed uadranayl afy $tiee! s PiPRALE. e¥HLR 1506088 dan ghber dvpRNEir

descri bed agove are linearly positioned with their outer peripheral shapes
conf or ni ng oeekadipeot hend ahdl fhErrndres boxters iged surdraeudproitasie patch 3
positioned inside the | ong-si zed, quadr anqul ar st e(}leaocie%eb ai a2 t ed

agai nst t hePfPat %nt 1eastide TOFM b9 BHRAEHOF R S PZ6d S qiadiangul ar st eel pi pe
2. That is, plhgs beyehrhegpd sHrfirce) kel by Pfankiheohe@-18i Zedmanadreamgul ar

steel pipe 1 is opposed to the flat end surface (end surface) 2b of the
short - si zed ( fommimangdlafevsrces| opithe IAkajhl € RnAsl frot SBEY SIS HP %as shown
in FIGS. 2 through 6. the bev t e ucf 2b opposed

t hereto ar etffjﬁctﬁg%cfdd:ée(f pﬁ%ﬁ?@%{%l:)(fg’%%ﬂg%%”:‘g%ﬁ uaarq%ngogféggﬁd t hen j oi ned
by a weld (guedv@hshir heel ikig)e 3 ahdnhdritesiead i quedranigpher ystfaedm

out si de, whereby the | ong-sized and short-sized quadyangul ar,. pi pes 1
and 2 are jBitR@® Bypatnare WBrdEamg ronbhi ﬁxﬁ‘&?n?ﬁé'fjgib@‘ Br%ﬁjaﬁﬁbéé%%l

quadr angul ag,;st el Pipe

Ofthethus—producedlong—sizedandshort-sizedquadrangular

steel pipes 1 and 2, the long-sized guadrangular steel pipe 1
is cut at the outer portion of end thereof by a processing means
(cutting device or the like) 18; thus the end is formed with
a bevel (end surface) lb of predetermined angle (35° - 45° ).
And, a quadrangular ring-like patch 3 is fitted in the end of
the long-sized quadrangular steel pipe l,'énd then, as shown
in FIG. 6, fixed thereto by a weld 4.

The long-sized and short-sized quadrangular steel pipes 1
and 2 formed in the manner described above are linearly
positioned with their outer peripheral shapes conforming to
each other, and then the outer end surface 3b of the patch 3
positioned inside the long-sized guadrangular steel pipe 1 is
abutted against the flat end surface 2b of the short-sized
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
gquadrangular 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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colum (an exanple of colum nenber steel pipe) 6 using the short-sized
quadr angul ar steel pipe 2 as a panel zone. A predeterm ned nunber of
.quadrangul ar steel pipe colums 6 constructed in the manner descri bed
above are conveyed to a building site or the like, and R?ﬁ&?ﬁé@@ﬁ@@ or
beam nenbers 7 are joined by welds 8 to the outer surface t he
“short-sized quadrangular steel pipe 2 of length L form ng a panel zone. In
addi tion, the quadrangul ar steel pipe colums 6, as shown in phantomlines
in FIG 2, are stacked and adjoi ning ones are joined by welds 5, whereby
they are constructed to have a predeternmned |ength (helght) A second

enbodi nent of the invention, |_oyi a round i pe now be
descri bed wePA PRadeiesd: BY M %NQ Pg?dffglt‘? OfZEIt’efﬁa’tkeq 8 Jsorégftdt in FIG

9, the arrapgepeaty &Qtrﬁ?xre'r?%roxhoél&sﬁtdéedwﬁ@ie@}gy Sﬂtﬁehoﬁbpﬁzécﬁmrﬂxaﬁm e of
| ong-si zed steel "pipe) having a predetermned wall thickness t, and a

short-sized Shouhdssztabgupﬁp@q@mreﬁaﬁ@l @lQESslh@ﬂti %la,!éd:lcsltl@é‘l by pﬁhﬁe) 22 of

| engt h (hel L_having a i cknes qr eat e

t hi ckness t }L&tsh%rq“b?t dféd Tid Rte lng e%ua “a?n?fg?é&%%%?é’ panel
zone. Thesecb@ﬁ\@nsaa&ﬁ@xaﬂtglgh@ftccﬂtmdmeﬁtaaﬂdsﬁet@elplpepes Pdirmndh22 are
hot-formed so that they are the sanme in the outer dianeter D. And, each
| ong- si zed FBOFE-Sizas qugdpangulas stgelapipfe? Gift & PRBRLI #P%f its end;

thus, the end a bechor SR iLd hauBEvet Uy ghoBl S6cHeia Bede A0AN3S - 45

). Furthe_r, |sftte in the end of the 15 16
February 2066cdmongusitzeadint Gimdmsimmt delspeiBdd adwdret fiem coinveyediter @t o by a

wel d 24. jtlon, t he the ort i zed round st eel i 22 is
not bevel engbf Py Feff 3% Fé{‘ F‘?I& aé’é’ﬁ.s elagln'&e@b%ed%and

short - si zedakeu nelaesl \E&]%SBZQOM d¥8ter surface of the short-sized
quadrangular steel pipe 2 of length L forming a panel zone. In
addition, the guadrangular steel pipe columns 6, as shown in
phantom lines in FIG. 2, are stacked and adjoining ones are
joined by welds 5, whereby they are constructed to have a
predetermined length (height).

A second embodiment of the invention, employing a round steel
pipe, will now be described with reference to FIGS. 9 through
12.

That is, as shown in FIG. 9, the arrangement comprises
long-sized round steel pipes (an example of long-sized steel
pipe) 21 having a predetermined wall thickness t, and a
short-sized round steel pipe (an example of short-sized steel
pipe) 22 of length (height) L having a wall thickness T greater
than the wall thickness t of the long-sized round steel pipes
21 and forming a panel zone. These long-sized and short-sized
round steel pipes 21 and 22 are hot-formed so that they are the
same in the outer diameter D. And, each long-sized round 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

15



formed in the manner descri bed above are concentrically and linearly
positioned, and then the outer end surface 23b of the patch 23 positioned
.inside the long-sized round steel pipe 21 is abutted against the flat end
surface 22b of the short-sized round steel pipe 22. Thajg EgprubRezdoevel
(end surface) 21b of the long-sized round steel pipe 21 is opposed to the
‘flat end surface 22b of the short-sized round steel pipe 22, which is not
bevel ed. And as shown in FIGS. 10 through 12, the bevel 21b and the 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

fromoutside, wherehy the | ong-size and, short-si round. s pi pes 21
and 22 are }OIEdz6¢ WD et BEPT Eémad’glt%??fé%lf‘ﬁégcqiﬁrrgv?gllyn%%ghgound

steel pipe £p| URR adB i9RANPHE L 68! tHE sHBRPEE i sdeelouptpe)esdb pipieng t he
short-sized round steel pipe 22 as a panel zone. In this case the joining
by the wel 225 scantbeeseledliiut ékf defedadhya filiali Epﬁgsmfwepétz@h 23. Athird

enbodi ment of _the inventiagn | oyi ng_a, quadr.a i ooke iP6p W I now
e described PPrbranertand e toaft IRBHoRe stk El Aldop )

t he arrangef@fifed QRPELS 6FakY) deiszedbed Uisa@ngukarosteetr jpigldy @ad exanpl e
of long-sized steel pipe) 31 having a predeterm ned mallgéghgég ss t, and

a short - si Zetheagdadeahiiionedst ad tHERe AL ERRRNeSBFL&HortPs ®st eel
i 32 . ' s 1B than 16 16
pi pe) Aol SIS LN 0 ndiAd Riled Y -ls iBUCKOGSS sEeBL Gaig 2uhan

February 2 ckness t o ong-si zed quadrangul ar st eel
pi pes 31 atel abatmedgoaipanethe dhet hdespr Bawt é2hi medheashontisdkelss t is

RS S IS R s
‘ the long-sized round steel pipe 21 is opposed to the flat end
surface 22b of the short-sized round steel pipe 22, which is .
not beveled.

And as shown in FIGS. 10 through 12, the bevel 21b and the
flat end surface 22b opposed thereto are tack-welded from
outside, and then joined by a weld (arc weld or the like) 25
along the entire periphery from outside, whereby the long-sized
and short-sized round steéi pipes 21 and 22.are joined by the
weld 25 from outside, thus providing a round steel pipe column
(an example of column member 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 embodiment of the invention, employing a quadrangular
steel pipe, will now be described with reference to FIGS. 13
through 17.

As shown in FIG. 13, the arrangement comprises long-sized
guadrangular 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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structure. For exanple, when the external width Wis 500 nm the wall
thickness t is 25 mm Further, the wall thickness t of the |ong-sized
_quadrangul ar steel pipe 31 and the wall thickness T of the short-sized
quadrangul ar steel pipe 32 are so related to each otherqg padrugi 2bosf or
exanple. And, the long-sized quadrangul ar steel pipe 31 is cold-forned,
“while the short-sized quadrangul ar steel pipe 32 is hot-forned; thus, the
| ong-si zed and short-sized quadrangul ar steel pipes 31 and 32 are forned
by the shaping effected by the hot forming of the short-sized quadrangul ar
steel pipe 32 so that they are the sanme in the outer peripheral shape, i.
e. , the external width Wand the radius of curvature R (for exanple, a
radi us of &bpvatldridistkngss Tof theslaqngufiagfedafiramotdpy &t eedrf@E8s 31a

and 32a at e.c [. portion 1A an 2 \ I; i.Aty, l|.d- f or med
ong-s zed uirarg a2 el 20" Gre e dieahiBp BTy AR G Te
are each cut f§ ddthemeuberapait itae eftéhealenddthew edf abyuadpaopdssi ng neans
(cutting device or the |ike) 47; thus, |ong-sized quadrangul ar steel pipes

31 are obtaFhed! WHESeCohIM LHRICNEE AFERCE kLl The diffISuPfat &) °$1h of
predet er m ned, angl,& (3p0r -e.é e, FM%;Q%E e*#\?%%qgwﬁ.ﬁﬁlmwg_sogod b

short -si zed quadrangul ar steel pipe is e din that a half-formed
short - si zedtheadrldngbiaknest ¢elispipemd]l Birthengt hhé Wadidnthgekngsendél zone is

heated by a _heating nmeans _ (a furnace or the, like 5 and_js fqrned by a
f or mi ng )r/reaﬂ eflé’%r%“ﬁdz?gl(?u ngdlgr hestind 33 a%ﬁc%h%c‘)’fanf orm'%g for

the outer peridhfi=al TSHARNPERNElas RSHREArSFARGrldtdél bepeuss 1urd006
guadrangul ar steel pipe 32 so fornmed that it is the sane in the outer

external wi e hraladed theesali ethef tdatvatuFeTR &er téaxampleng- si zed
quadr aggg'egr shaelenll B L1 .0k Ju18-LRGY1 i 268 PRI RY iy S ERtSHadr angul ar
while the short-sized quadrangular steel pipe 32 is hot-formed;
thus, the long-sized and short-sized quadrangular steel pipes
31 and 32 are formed by the shaping effected by the hot forming
of the short-sized quadrangular steel pipe 32 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 3la
and 32a at the corner portions 31A and 32A. '

At this point, the cold-formed long-sized quadrangular steel
pipes 31, as shown, for example, in FIG. 17, are each cut at
the outer portion of the end thereof by a processing means
(cutting device or the like) 47; thus, long-sized quadrangular
steel pipes 31 are obtained whose end is formed with a bevel
(end surface) 31b of predetermined angle (35° -45° ). Further,
the hot forming of the short-sized guadrangular steel pipe 32
is effected in that a half-formed short-sized guadrangular
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 ferming roll device or the like) 46. Such hot

forming for the outer peripheral shape provides a short-sized
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31 and 32 produced in this manner, the |ong-sized quadrangul ar steel pipe
31 has a quadrangular ring-like patch 33 fitted in the end thereof, the
~patch being fixed thereto by a weld 34, as shown in FIG 15. In addition,

the end of the short-sized quadrangular steel pipe 32 i v, d for
wel ding but is left as a flat end surface (end surface)ﬁégg&uaﬁgﬁbg

"l ong-si zed and short-sized quadrangul ar steel pipes 31 and 32 forned 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
33b of the patch 33 positioned inside the |ong-sized quadrangul ar steel
pipe 31 is abutted against the flat end surface 32b of the short-sized
quadr angul afiV8fEaIIpidFessoel Rigead? sRotmrmed Fras itids Fhe a3re dtf thee same

manner as i BurbACefdd iia1e At i, Heser E_Qﬁﬁuéb Cudvakcl-BIrbys gyl d (arc

weld or the like) 35 along the entire periphery fromoutside provides a
guadr angul alcsgeelzqyl pmadohngnliansteanplieeotl col um nenber steel pipe) 36

usi ng the short-sjzed quadrangul ar steel , pipe 32 as a panel .zone. Further,
boam f | anges Gt DRArGHETgArEd P SHErEof hesh By erauy et 0 oehes tilter

surface of BheyNebtmIgedad gVadL 3Ny, Stireh oRhPei Ak ghabieagdin dr f orm ng
a panel zone. A fourth enbodi nent of the invention, enploying a round steel

pi pe, will FESaebeidesdt i awiieddrafonlenceing-JHkeSpateh t3k saghed 20 That

is, as sho Ln t he arrangepent c r | ong- si round stee
pi pes (an \g%g%rp‘?@ c%]e%%ﬁa-' sﬁ%@asfgeggi%g q‘%é“bf’ﬁ%’??/tcﬁg%épl%%g? di' havi ng a
predet er m ned swdvn Lhi Ek@L9S .1, r@ndddt i6hprihe ienadof ardsBbeelspigae (an
exanpl e of short-sized steel pipe) 52 of length (height) L having a wall

t hi ckness TIGFERMFuIahgheehePiRA P2t hf e PsVElsR fhe WedAdREi Bl ¥ound

steel pipesjeft as a flat end surface (end surface) 32b.

The long-sized and short-sized quadrangular steel pipes 31
and 32 formed in the manner described above are linearly
positioned with their outer peripheral shapes conforming to
each other, and then the outer end surface 33b of the patch 33
positicned inside the long-sized gquadrangular steel pipe 31 is
abutted against the flat end surface 32b of the short-sized
quadrangular steel pipe 32.

And .as shown in FIGS. 14 and 15, in the same manner as in
the first embodiment described above, joining by a weld (arc
weld or the like) 35 along the entire periphery from outside
provides a gquadrangular 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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51 and form ng a panel zone. And, the long-sized round steel pipe 51 is
cold-forned, while the short-sized round steel pipe 52 is hot-forned,
_thus, the 1long-sized and short-sized round steel pipe 51 and 52 are forned
by the shaping effected by the hot form ng of the short-g& g&huary@e0g st eel
pi pe 52 so that they are the sane in the outer peripheral shape, i.e., the
“outer dianeter D. Further, the ||ong-sized round steel pipe 51 is cut at
the outer portion of the end thereof; thus, the end is forned with a bevel
51b of predetermned angle (35 - 45 ). Further, aring-like patch 53 is
fitted in the end of the | ong-sized round steel pipe 51 and then fixed
thereto by a . weld 54. In addition, the Snd q{ Lhz shgr%-si%Fq%round st eel
pipe 52 is RdPEbeilendyipa: @ irrqdereradngdsvat!l S &0FPace’ 5315 “The

| ong-si zed gpg-shortessiaeth keuRd Sigel aRi Pempik enGne2t-Eorardtienlt he
manner descri bed above are concentrically an | inear|ly positioned, and

t hen the oupépernd slUiikageh §Bbight) Hehaptnah wBLIlpbBieFRARedTi HSPYELt he

| ong-si zed round steel pipe 51 is abutted agai.nst f surface 52b

of the shoergﬁﬂgﬁ’W?%ﬁﬂﬁ“§#BﬁFsﬁiﬁ% gg?gqﬂﬁgsﬁéédt(ﬁﬁgg%g%efgﬂg sur f ace)

51b of thesh ofyy ScAed ngORNghrdieelonRi.pe 51 is opposed to the flat end

surface 52b of the short-sized round steel pipe 52, which i? nat bevel ed.
h

And as shown PRAFIES ldmg-gHgedaound $¥rekRiRe RAMNeTO My foFmefndMdd€ond
enbodi ment  descni hed € qdrd B (8 W0l ds (UG FobRled ; Ofnddie thike) 55
al ong the egﬁ?r%§%g§’f§ ggyxﬁéﬁgnggggéﬁ%gﬁig 16sFebru5}y 2006 provi des a
round st eel 1phges iealduamd éaorexainsder oind steehpipaiidrandhbarediorapdse usi ng
t he short-sjzed round._steel

oA s el B 77435, o PAIR S e g M B, L0

round steel pipe 52 so that they are the same in the outer

- peripheral shape, i.e., the outer diameter D. Further, the
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
predétermined 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 hot beveled but is left
as a flat end surface 52Zb.

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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A fifth enbodi ment of the invention, enploying a quadrangul ar steel pipe,
w Il now be described with reference to FIGS. 21 through 25. As shown in
FIG 21, the arrangenent conprises |long-sized quadrangular steel pipes (an
exanpl e of |ong-sized steel pipe) 61 having a predeter ”‘lé‘?gbr‘ﬁ% h} 2008l ckness
t, and a short-sized quadrangular steel pipe (an exanple of short-sized
"steel pipe) 62 of length (height) L having a wall thickness T greater than
the wall thickness t of the |ong-sized quadrangul ar steel pipes 61 and
form ng a panel zone. The predeterm ned wall thickness t is determ ned as
by the external width Wof a quadrangular steel pipe colum enployed
according to the scale of a steel structure. For exanple, when the
external w dRFPUAACS SOOuRThSterRrind FolHIrE kAR Sappilg ALCPINMIFRERRRY | t he

wal | ‘thickne eetl BQE%E% L99g SérFee ngtpd fé"e‘%#' g{érégsﬁ%%lgégér - &L, god, the val |

thickness T o rt-si ze gua rangu ar's €6 Tel at ed
to each ot h@sadellatzoaé - AL thos exenphae Aoihiddéey eng-wélzbdsandnshert - si zed
quadrangul ar_ st eel 61 and 62 are cold-fornmed so that they are the
same in the Blittep! Yp@?f%%‘é?"albysﬁébég the patCcheSdxt ernal wi dth Wand the

radius of curyaliytg eﬁb(::ﬁ@x?xer?ﬁ(@mlh@’l nadbH$ ¢ %%SHIY L YW8aChnfaPard -

T) of the outer curved surfaces 6la an 62a at e corner portions 61A and
62A. In thi stadepiphe widlldnberbe nipsofribhé wiorgreifeeenando $MEEL -3l zed
guadr angul ar stee}]GBg_pes 61 and 62 is perfornmed, for exanple, in the
manner shown T® 25. That is, for the 20 16 February 2006 cold form ng

of the Iong- SIz@okrwmﬁang;d;arzlsteﬁb P dehentl Eshprisesf NahgPtad4y bl ank,
i. e , athin steel plate 71 of predeterm ned vvalﬁﬂ thi ckness t, length

and wi dth, ORAEIpERERGLESLEH@es| (AyesrmRlE glatinaTgirad siasd| PG 61 is
prepar ed. -”HIShgbiﬁb a predetermined wall thickness t, and a short-sized

guadrangular 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 guadrangular
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 guadrangular 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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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 wel ding, inner surface welding, outer surface wel digEapr64G 20081 €
effected with the bevels abutted agai nst each other under external
"pressure, whereby the-long-sized quadrangul ar steel pipe 61 can be
cold-fornmed to have the predeterm ned external size Wand the

predet erm ned radius of curvature R of the outer curved surface 61a at
each corner portion 61A. The | ong-sized quadrangul ar steel pipe 61

cold-forned in this manner is conveyed to a processing.neans utting
devi ce or Fﬁédﬁpkﬁ)nwsﬁt%ﬁé@@grﬁéz6%HBFdB%R$$%ﬂFﬁﬁe?ﬂgl%%g?fﬁé%ggf is cut;

thus, al 0”9?&%%&&@@1%9%3% St69]inPi R 16p1 Bey TN b Apbey&terntined

pr edet er m ne e (35 - 4 (end surface) 61b cut in the end thereof
i s obt ai nedwaFurthiekneshet ol ehdtdr mndgwbdth hecastrmsposized tudd®angul ar

steel pipe 62 is effected first b reparing a flat plate .i.e., a
thick steel IBPaTE 2R AURF TR RN Yk l?eg%edtsePr?%%%&}'t hgi’% DEPi ckness

t of the |opgssi zadt@uptirianguhasysd eel apidie1 6y asehhewimg enéwngth L and
width form ng a panel zone, conveying this thick steel plate 76 to a

. R
bevel i ng nachitmyeled. wiabsenuently ; shadd il cheal RIde. 7 Sd5EETEY, the
thick steel plate 76 is_cony t ressing mehiyne Ay iwhege it is
pressed. AR ?tpliesssclgﬁvlél?/{ghd”fé/o%g’V\E’P%F%gﬂsﬁac i%ne 79, V\/nerelt ack wel di ng,
i nner surfagenweldli n@ aOWeEdisd mfaatdneel dj nghemst cackawel@ind b iPaigruary 2006

effected with the bevel s abutted agai nst_ each ot her und t.er.nal
pressure, WABFEHE Wﬁ%dlsw?u%?%éarg%‘ﬂwsh Qr © Femafepe?%fee"%d%% e

col d-f or medit,0 RRLEsthif R8BS LIMENSsLIE ¥ ERERAINdeS @Lrdlandpidsure,
predeterm ned radius of curvature R of the outer
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 inthis
manner is conveyed to a processing means (a cutting device or
the 1ike) 75, where the l'outer portion of the end thereof is cut;
thus, a long-sized guadrangular steel pipe 61 having a bevel
of predetermined angle (35° - 45° ) (end surface) 6lb cut in
the end thereof is obtained.

Further, the cold forming of the short-sized gquadrangular
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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curved surface 62a at each corner portion 62A. At this point, the

| ong-si zed and short-sized quadrangul ar steel pipes 61 and 62 are

~cold-fornmed so that they are the sane in the external size Wand the

radi us of curvature R O the thus-produced | ong-sized aﬂ?FéﬁP&&i@béed
a

guadrangul ar steel pipes 61 and 62, the |ong-sized quadrangu 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
guadrangul ar steel pipe 62 is not beveled for welding but is left as a
flat end surface (end surface) 62b. The | ong-sized and short-sized

quadr angul ar steel pipes 61 and 62 forned in the manner descrj bed above

are |inear| gEfemsicd wosBdthe thetdHs rbYGEed IR HteFAFNSALYES ormng to
cach other. _anit {1en LIS 0t POV} SHG! AR 0385 IBLRRLSR,FTecRasi 1 oned

i nside the ?ong-5|z d quadriangul ar” steel pipe 61 is abutted against the
flat end supipe®262hn ofe tbedshoriedicpeava)uhdr pneidtarndned| exyiqy@ad2. That
is, the bevel (end surface) 61b of the |ong-sized uagr%?ggl%%t%teel pi pe
61 i s oppos&#ze § andEhe|RREAEGTRAPEAISIEYE TF CERERY -%% 788 Guadr angul ar

steel  pipe.62,edMiGRabs B9) Develsdcofr asoshewnsba. FIGS. 22 and 23, in
the same manner as in the first enbodi nent descri bed above, joining by a

weld (arc wekd omig Ipeihitke‘gheﬁa_oabeﬁgz@@@nénshqﬂétﬁeirzieéh@??dlf%%l@ﬁt si de
ovides o guad staul o 3ecl 0L S0 YT 1 CoRDL Dl 4T et

steel pipe) rangul ar stee pl pe 62 as a panel

zone. Furthep,tiheambhangesifs Wwead waebessiw? o6 chebatiary 2006 67 are
joined by welds 68 to the outer surface of the short-;%zed uadr angul ar
st eel pipe 620&ftheciiysrroByERfiAgnEhelzehanyshertas $75¢ fud t of the

I nventi on, S‘J%P 108581 Q4ade 5t 6Gle 1BhPEs i Md LuB@MARGIARS SELEE G el N
reference to Gé g% t{]rougﬁ
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 gquadrangular steel pipe 62 is not beveled
fbr‘welding put 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 periphéfal 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
gquadrangular 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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28. That is, as shown in FIG 26, the arrangenent conprises |ong-sized
round steel pipes (an exanple of |ong-sized steel pipe) 81 having a
_predetermned wall thickness t, and a short-sized round steel pipe (an
exanpl e of short-sized steel pipe) 82 of length (heightjs tetitaaraos wal |
thickness T greater than the wall thickness t of the |ong-sized round
"steel pipes 81 and.form ng a panel zone. And, the |ong-sized and
short-si zed quadrangul ar steel pipes 81 and 82 are cold-fornmed so that
they are the sane in the outer peripheral shape, i.e., the outer dianeter
D. Further, the |long-sized round steel pipe 81 is cut at the outer portion
of the end _thereof; thus, the IS

, nd formed with a_heve ) Qf
pr edet er mi nBd 2&RglodNEIPY. vakds fs tl‘—gufr}fef‘l%}'{éejés}lfﬁagg? PE% pea%%%l‘pggtzieg fitted
in the end géa&méuqag-éég@ld kO St eRingRhPe Bkmingnthd benefganed .t heret o
by a weld 84. In addition, tﬁe end of the short-sized round _steel pipe 82

is not bevel ed Hinth smbedimerdsof thieatnvwand igny feRl y2pd aReundffeslzed and
short-sized round, steel pipes 81 and for jn_t ri bed
above are cBﬁ%%’nf"rliE:aﬂq"ﬂ/BSn Sqrilﬁggr"fﬁ% reg?ﬂgﬁjcé to @Q@egmgg,%?&

y positroned, and then t ter end
surface 83bygef the patch 83 positioned inside the |ong-sized round steel

pipe 81 is abutted against the flat end surface 82b of the short-sized

round steel pithatsds, Htshiown inef Hevels (&RE &BFFREFEE16°0P 1R

| ong- si zed d. .st.eel. pj i §s osed d4 abnendi surdraee 82b of
t he short-s?gégq?%ﬁﬁdkg?ggﬁ“%%ﬁéﬁégggmﬁféﬁk?gggg 16 Fggrugﬁy 2006 not

bevel ed. Andips) shiowaviingFh G edzt eandne8, wall tdhdckagesnanmaid & in the

o S LR TR 8 LAt s e T

pipe) 82 of length (height) L having a wall thickness T greatex
than the wall thickness t of the long-sized round steel pipes
81 and.forming a panel zone.

And,thelong—sizedandshortmsizaiquadrangularsteelpipes
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. In 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 positicned, 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) 81lb 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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provi des a round steel pipe colum (an exanple of colum nenber steel

pi pe) 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 empogipmatsogdgscri bed
above, the ends of the short-sized quadrangul ar steel pipes 2, 32, and 62
“and short-sized round steel pipes 22, 52, and 82 are not beveled for

wel ding but are left as flat end surfaces {end surfaces) 2b;. 32b, 62b,
22b, 52b, and 82b; thus, the short- sized quadrangul ar steel pipes 2, 32,
and 62 and short-sized round steel pipes 22, 52, and 82 can be forned in a
reduced production tinme and at | ow cost. Further, since the |ong-sized
quadr angul arnadt devepepes 1, 31, and 61 and the | ong-sized round steel

pi pes 21, 51, gﬁ‘? a81 s%%?uﬁgil%gm%gel I‘27bg\é§| 8,.I bJ'_’n %%1%’ SQI%(Q’IH r%]e ! agl ifl and 81b
u

. [=] . .
machi ned from out side, vel's can be Torned in a reduced production

time and at dwfeest . enbbdilties tCasecr ivdie apoi78] Np iy ngebdsa eld5(abd, 25,

55, and 85 can be suitably effected by using patches 3, 33, 63, 23, 53,
and 83. As iflcherfiretlikeni Bo, akany thet AnbhR AereRhSI i pEgSaBBve, the
j oi ni ng bet : - Si r r.st ' 1 lemBBd 61 and
t he short-sﬁ?gglggg rgﬁgﬂ g?%g%ggﬁgb?%g§$gfagf%%hggggggcﬁym% eeﬁelds 5, 35,
and 65 bet weameflhpip®y réer upong itdres sho AL -Liked3tAund ¥ ecBlpipart® 68/ s

effected nore sgoothly and _efficiently, .suifabl | the time because the
Cha L of onrraluranet, T8 thie e S odt B e AN 1 b 85 Fan Ba. 515

32a, and 613ui62813r 8rfe SRR, uwhiDz Yy sePpReEhi 9. (1 i near 24 16 February -
2006 m salignment) formed. As in the first, third, and fifth enbodi nents

descri bed abo¥e inagberdingg tbreweh qiadharRrdinedisefeqfpdacorbfns, 6, 36,
and 66 enpl Qyjeng, 108 ¢t LK@ | &G SN JariipRd s BUANANGULA 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
guadrangular steeirpipes 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 81b machined fromoutside, 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 inthe first, third, and fifth embodiments described above,
the joining between the long-sized quadrangular steel pipes 1,
31, and 61 and the short-sized gquadrangular steel pipes 2, 32,
and 62 by the welds 5, 35, and 65 between the corner portions
l1a, 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 cuter curved surfaces la, 2a, 31a,

32a, and 6la, 62a are the same, with no step portion (linear
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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 sameig pétirlay@096€p
portion (linear msalignnent) fornmed. As in the first, third, and fifth
“enbodi nents descri bed above, the panel zone can secure a sufflcrent
strength by neans of the predeterm ned increased wall thickness T of the
short-sized quadrangul ar steel pipes 2, 32, and 62, and the joining of the
beam fl anges or beam nenbers 7, 37, and 67 by the welds 8, 38, and 68 can
be effected w thout any troubIe Further t he quadrangul ar steel pipe
colums 6, 3&saLienmentar £O08BFRined in the pi pe joint type, which can be

finished so that thefgeising, Eﬁmt@Jrﬁﬂh'fﬂeterehheatméﬂ%s Heeretote, an
arrangement having concrete or the like filled therein can be easily

enpl oyed. Ambbthés acicoeding ta ph@@t@taérﬂngletlalspaeehgu(g@ocolm fm)36L i s

bet d surf 2b, 32b, and 62b of t t d
Qunar angul ar~1 861 eniisadns, 45 AEE-E311R0 enE i R OB R  aces

7b, 37b, angt@ébdﬁpééte ,beam sﬁ@n@e i9r theamaseeyane Tondlsizdyl 67, then
there is obtained the effect that a hi nge action is produced in the

vicinity of qph@rm@raraﬁ&epémrpeswds 3af ané &hand $heeghubdteifiul ar st eel
pi pes 2, 32 rﬁalv%na%j st%{? %Y Eorﬂ ngn GQanseérezs%n@ranTmts 1§n é’%e” the
ePeRT UM End

panel zone or ere he beamare joined 1s to be
controll ed be ¢wfﬁﬂﬁaa mb991§uxnmhag ﬁécﬁehfuaeyraaﬂﬁcmiehdwagunﬂdem

earthquake force or is to be allowed to yie i S necess t o design
on the saf ePy N%IBPRBHET FRCFRYF S ﬁgﬂ %’H‘tean?,’ét’éfmt ﬁEeBrﬂcir éOBufa:H/ﬂ In this

case, in thgigetinthe®f) ir8knédg the panel zone portion where stress
concentration

As inthe 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
guadrangular 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 cbtained 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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occurs to the columm 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

eart hquake force and by the snooth transm ssion of earthgp@&@agpmﬁg from
t he panel zone portion to the colum. |In the first, third, and fifth
“enbodi ments described above, the quadrangul ar steel pipes 1, 2, 31, 32,
61, and 62 that are square in cross section are enployed as quadrangul ar
steel pipes; however, a quadrangul ar steel pipe that is rectangular in
cross section may al so be enpl oyed. Further, other various steel pipes of

e used. 1 oRge Y IRRY LERR AR EL ATl (TR A QR IR o o

short - si zed iguasrpagisisaryst ealediignesn2th8Zafang S2dantbnsiberingit@ded round
steel pipes 22, 52, and 82 have a |length L form ng a panel zone; however,
the | ength &HPleRee Horthespretre fitddAdRgul I e8| °pf peginp thgme 62 and

shor t- sized gkobiad, ;. 6L LRSS 2R B2r. AN A2rbSs ORLL LB UneRL: AGEOT di ng

to other service places an the p zone. In the first through sixth
enbodi nment s cdescs itbetheabohrenn vhere kbagrSilnedcqudds areps B8 relaeiveliypes 1,

31, and 61 and the short-sized quadrangul ar .ste i pes 2 2,.and 62 and
the | ong-s&?gd 'fqb%rlﬂ(f'esf’ et pedns 1o ,r%oé‘l%hﬁg f%@aé;i’{oﬁ?-fscf%d r ound
steel pipes;igdZeardreany RedH @ na@iBRGb DY g1 tWR Bitngs iB8%he Bbrirdixy 55, and
85, thereby constituting the quadrangul ar steel 26 16 February 2006 pi pe
colums 6, 86, theideadlagenehby reardaakel fprepe vt indheesmosE! and 86,

with the ShQEBﬁérhfﬁjioqﬁU%@Qé‘&H@{a%t ‘fglrceplﬂg% £he gnelar}gngzgm&pe
short-sized round steel pipes , b2, and used as panel zones and these
guadr angul atostleelcqliga@ .col uims )

In the first, third, and fifth embodiments described above,
the guadranqular steel pipes 1, 2, 31, 32, 61, and 62 that are
square in cross section are employed as quadrangular steel
pipes; however, a guadrangular 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 guadrangular 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
guadrangular 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 gquadrangular steel pipes 2, 32, and 62 and the
long-sized round steel pipes 21, 51, and Bl 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
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6, 36, and 66 and the round steel pipe colums 26, 56, and 86 are conveyed
to a building site or the |ike, where the beam flanges or beam nenbers 7,
37, and 67 are joined to the outer surfaces of the short-sized

quadr angul ar steel pipes 2, 32, and 62 and the short-si#eekdr @08t eel

pi pes 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-sized quadrangul ar
steel pipes 2, 32, and 62 and the |ong-sized round steel pipes 21, 51, and
81 and the short-sized round steel pipes 22, 52, and 82 nay be conveyed to
a building site or the Iike, where they are joined respectively by the

wel ds 5, 35, 65, 25, 55, and 85, thereby constituting the quadrangul ar
steel pipe REURASUBDS 36, 3andndet 6 and ’%%W%&t@?ééflgpﬁ pal ﬁgs 26, 56,
and 86, with-t ort-.Si K | ipe ipeand , 62 and

t he short-s?%b %Foﬁgd‘éwégﬁﬁgi%%s %ﬁggf?agadf%%?%%§2d§§§e%§%g1 zones.
Further, afi®r ankdesbeand fihangisrors heamroentiestsecl, p3pesanddl, G2/havé been
joined to the outer surfaces of the short-sized quadr %gular st eel pipes

2, 32, and BPUsAd aBRARGIOFINES 2RY LhEEREVASr aRTU A HEES BS C°4N8782 by t he

wel ds 8, 385 afd B8y ¢d1%nd28REWUnaSsPBY1 B feoBYRME 6, asbpidndi Bg Site or
the like. Further, connecting plates use or connecting the beam fl anges

or beam nenber sofive8®d bmda G idEjinges ate avhddiet dikhe Wirkd theuPRaBes of the
short-si zed_guadrangqul ar steel pipes.2, 32,.-an A d =Si zed
e (HHRE08 b BeRfesd PR 77 atf 700 R ANIch e Baker

round st eel irst, thir

enbodi ment ssdeseeished tab@mrt -kgtadeddaanag dheteeb@gipngl,a82 skedl pi pes
1, 2, 31, 32, 61, 27 16 February 2006 and 62 are, for ex ngg , gge-seam
quadr angul a2 epdetheyishest-5b7ek doNPdr B9 n§iPehd2sedt cﬁ@d ‘rEF@'uI F steel

pi pes each . 4,0rmed Sy byt b Walodib0dr 2 il Torf- sRZRaSae-aRguehaRRek1SeCt i ON
menbers abutted agai nst each ot her, 't wo-seam quadrangul ar stee

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 s;eel 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
quadrangularsteelpipesz,32,anxiﬁZandtheshort—sizedround
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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pi pes each fornmed by welding a pair of rolled channel section nenbers,

t wo- seam quadr angul ar steel pipes each fornmed by welding a pair of rolled
~angl e steel nenbers abutted agai nst each other, four-sided boxes, and
seanl ess steel pipes, each being a ready-nade quadranguhﬁpdﬁgg@bopepe In
the first through sixth enbodi ments described above, the welding is by an
“el ectroslag wel di ng machi ne or electrogas arc wel ding nmachi ne, which
allows high quality. welding to be . effected in a short tinme. In

addi tion, other welding systens, including |laser, may be used. In the
first through sixth enbodi nents descri bed above, the quadrangular and

round short-sized steel pipes are of higher qg}erlg qug y than t he
quadr angul afPdnd rdfifird 1OENGFEFRERY ST EEPT AR PELY “the R Te of vield

point (unit vfomé‘\ﬁody @'glhlnﬁantxp@usségnﬁ h@grﬁﬁ) hhat sween blpé§ dach35 ] for

the long-sized steel pipe, it is he short-sized steel pipe and
when it isfpsesd HYObuth-erthglqsﬂZI@m eélplrﬁstﬁefomed 3311[a3&519]1 Feft e

hor t d st ddi t d. & d steel
bi pes may bBSBFoTHEPREGRd Auar 1y 252 o LB renriar s S ROR RN H TIAVED | &
1. Ajoint oopst rdseih eArRéd By waTAIRfTaCHa 5 & 1Pl DES cha®fBDI $&dtigna

| ong-si zed steep pipe of a predetermned wall thickness and a short-sized
steel pipe BEMBEXFedtorsfan quadiadigvdss chanl tidesoratRefPHIRA H¥zed st eel

pipes,  chagasheld 2ed,n Lhaliina Londs Siceed ABMSIOGhuRLEaCadsRlk bl pes

are formed rmng have a’sane outer peripheral shape, and the

| ong- si zed aadhshﬂnﬁrstzeﬂ-ﬁﬁéﬁﬂ bpmpeseanesﬁammEEmidnpeWebdpﬁg, gachm out si de

in a state Eh at an en surface o ({ t he Iong Slf steel pi pe havi ng bevel ed
teel plpe ‘

portion is BpptEet &% aﬁmeﬂa WAFLAGUI AT

In the first through sixth embodiments described above, the
welding is by an electroslag welding machine or electrogas arc
welding machine, which allows high quality. welding to be
effected in a short time. 1In addition, other welding systems,
including laser, may be used.

In the first through sixth embodiments described above, thé
guadrangular and round short-sized steel pipes are of higher
- material gquality than the guadrangular and round long—sized'A
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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the short-sized steel pipe having no beveled portion. 2. The j.oint
construction of colum nenber steel pipes as set forth in Caiml, wherein
the |l ong-sized and short-sized steel pipes are quadrangul ar steel pipes,
and these long-sized and short-sized quadrangul ar steel 1pFgesassBokor med
by hot formng to have a sane external width and a same outer curved
surface at each corner portion. 3. The joint construction of colum nenber
steel pipes as set forth in Claim1, wherein the |ong-sized and
short-sized steel pipes are round steel pipes, and these | ong-sized and
short-sized round steel pipes are fornmed by hot formng to have a sane
outer dianeter. 4. The joint construction of columm nenber steel pipes as
set forth in Claiml, wherein the short-sized steel pipe has a length
form ng a paf&iT Z6neLABIEDTRE: | oi nt construction of col um nenber steel

pipes as set forth.in da &j cbgnh ANGmeZ edeands ighert - si zed
steel pipes are’| iﬁ%ﬁ“b?QWgF F%g ?%on18uts?de in a state that _a patch

metal positicywedikDsd de Ibhe-kongl siteeg sipelohiaperpdepermigedeabhry 2006

abutted against an end surface of, the short-siz t ' 6. A joint
constructi oerdFkE%F%rﬁi’dnénﬁa‘?rg'tse]éﬁe%pisg@é %ﬁﬁp??s?ngﬁlﬁ%ﬁgﬁ%éd st eep

pi pes of a pradehesmagd Wabt of hineknesg-antkda ssheltpspeed steel pipe of a
greater wall thickness than that of the |ong-sized steel pipes,

char act eri zedhairactémizedhdn| gt si zed steel pipes are formed by cold

formng, while., g, Sharlslzedn ot eeli APesdr o ddy fPe donbotof poning Lo
have a sane outer peripheral shape as that of the |ong-sized steel pipes,
and the | ongogihieg Bndaskoat ssie edtsreper ppealasbepdi fdd *B§ wel ding from

outside in ?Lo%%?;[;j?zédhggdqsr}merril.qsggégias eee(ifpzt.p@% are jointed by welding

from outside in a state that an end surface of the long-sized
steel pipe having beveled portion 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 quadfangular 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 comstruction 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 ¢olumn 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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| ong-si zed steel pipe h g beveled portion is opposed to an End surface of
the short-sized steel pipe having no bevel ed portion. 7. The joint
construction of colum nenber steel pipes as set forth in Caim6, wherein
the long-sized and short-sized steel pipes are quadrangd pebr&a§eh0Pi PES,
and the long-sized quadrangular steel pipe is formed by cold form ng,
whil e the short-sized quadrangul ar steel pipe is formed by hot formng to
have a sanme external width and a sane outer curved shape at each corner
portions as those of the |ong-sized quadrangul ar steel pipe. 8. The joint
construction of colum nenber steel pipes as set forth in Caim6, wherein
the | ong-sized and short-sized steel pipes are round steel pipes, and the

| ong-si zed round steel pipe is cold-fo Ea91 whi} €. dihegsbesdr gliged round
steel pi pe IVHER AP DY h%f b %rsrr‘i”lnfgjacteo5 ave a sanme outer diameter as that

of the Iong-sigedar ountk ek rptPon Sf Theupoimarbesnsteek thid®Sef col um
menber steel pipes as set forth in claim6, wherein the shogt,sized steel
pi pe has a dawgihif®rifinggsazpdndieePoRePe3PAE PEBFTETY 6 10. The joint

construction.af colu stegeleqpispes) asipesett hogidntar Gealm 6, wherein
a patch posfvpﬁﬁgﬁs?E%Fggnpﬁér I'ong- si zed ??égl pipe is abutted agai nst an

end surface wfickhess stiairt tsdbzedf stheellopgpeizethdteRit PR %ate the two steel
pi pes are joined by,melding fromoutside. 11. A joint construction of

col um nenbeheEEEERL g Eﬁﬁprising a long-sized steep pipe of a
predet er m ned wd hondhd Ghiessedangi peshorttameddyseerd IpFrpends whilf eat er

wal | thickness than"that of the |ong-sized steel. ni : ragleei zed in
that the | oriheshhert -Frideshstaels PSS sarf&e%%‘i‘epdtegya?"gt &gﬁ’ﬁé’g&%f col d

a same outer peripheral shape as that of the long-sized steel

pipes,andthelong—sizedandshort—sizedsteelpipesarejoined

by welding from outside in a state that an end surface of the
i icn i ed surface
long-sized steel pipe having beveled portian 1S cpposed to an

of the short-sized steel pipe having no beveled portion.

7. The joint construction of column member steel pipes as
set forfh in Claim 6, wherein the long-sized and short-sized

steel pipes are guadrangular steel pipes, and the long-sized

gquadrangular 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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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 | ong-sized steel pipe having beveled portion is
opposed to an end surface of the short-sized steel pipeidpybridgryrmogevel ed
portion. 12. The joint construction of colum nenber steel pipes as set
forth in daim11l, wherein the | ong-sized and short-sized steel pipes are
guadr angul ar steel pipes, and these |ong-sized and short-sized

guadr angul ar steel pipes are cold-fornmed to have a sane external w dth and
a sane outer curved surface at each corner portion. 13. The joint
construction of colum nenber steel pipes as set forth in Caiml1l,

wherein the | ong-sized and short-sized teel pi r | pipes,
and the |ong-st edTaﬁdﬂ”éﬁb??giﬁﬁﬁﬁflPBJﬁgc%?@@?n%ﬁ%&%Eﬁf%ﬁg%ﬂﬁ%%%%ned to

have a sanme ;QutgLcdi pMRUGHm 4. wHdE in0kNpateNiasuetiboad afnsdaleumbemenber
steel pipes as set forth in Cfain111, wherein the short-sized s%gel pi pe
has a | engtlrngesnted sgegér@pezéﬁea\_bugj;ed 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
thelong—sizedandshort—sizedsteelpipesareformaﬂbycold

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 having beveled portion is opposed to an end surface of

the short-sized steel pipe having no beveled portiorn.
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 guadrangular steel pipes, and these long-sized
and short~-sized gquadrangular steel pipes are cold-formed to

have a same external width and a same outer curved surface at

each corner portien.
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 ccld-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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