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wi th the advancenent in structural beam materials has
gone inprovenents 20 in fabrication techniques and
this, in turn, has permtted significant adva [
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| mprovenents in fabrication nethods then led to

structural nenbers of reduced mass whil st retaining

structural performance. United States Patent

1,377,251 is indicative of a cold roll form ng process

of a WO 21)1)4/113637 PCT/ AU211114/111111824 2 hol | ow

fl anged trough channel, while United States Patent

3,199,174 describes a nethod of fabrication and

rei nforcenent of |-shaped beans by wel ding together

separate strips of netal. United States Patent

4,468,946 describes a nmethod for fabrication of a

beam havi ng a | anbda- shaped cross 5 section by bendi ng

a sheet of netal, and United States Patent 4,433,565

descri bes the manufacture by cold or hot shaping of

nmetal nmenbers having a variety of cross-sectiona
shapes. United States Patent 3,860,781 and Russian

Inventor's Certificate 245935 both describe the

automated fabrication of |I-beans from separate web

and flange strips fused together. 10 United States

Pat ent 5,022,210 describes a mlled tinber beam havi ng

a solid central web portion narrower than solid

fl anges extendi ng al ong opposite sides of the web.

Conposite beamor truss structures fabricated froma

plurality of conponents are known to provide good

strength to weight ratios as 15 illustrated in United

States Patent 5,012,626 which describes an |-beamlike



structure having planar flanges connected to a

transversely corrugated web. Oher transversely
weorngased web beans are disclosed in United BUBEAES004/000824

Patents 3, 362,056 and 6, 415,577, both of which

contenpl ate holl ow fl ange nenbgers of rectangul ar

cross-section. O her transversely corrugated web 20

beams with hol | ow rectangul ar_cross-section flanges

are described in Australian 155 t 716272 and

Australian Patent Applk ﬂtl ?9§§ ARP906. A net hod

of fabrication of holl owf ang eans Wi th corrugated

webs is disclosed HFIHM[I@G'BHEUNS/EP&TI@N 4, 750, 663.
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been designed with a specific end use in mind
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32'3'(:ﬁ Quctlﬁgfj%r&ﬁééﬁlga L@}ouﬁgﬁ%ﬁbﬁh%ﬁge and development
in structural engineering, hlstory has witnessed the emergence of unique
driving forces which have had a profound influence on the nature and
direction of these changes and developments. These drivers have included
25 labour costs, material costs and, of more recent times, environmental issues.
United States Design Patents 27394 and 28864 illustrate early
forms of an I-beam and C-channel respectively while United States Patent
426558 illustrates early forms of hollow flanged beams, possibly made by a

casting process.
30 Improvements in fabrication methods then led to structural
members of reduced mass whilst retaining structural performance. United
States Patent 1,377,251 is indicative of a cold roll forming process of a



t hi ckness web with hollow flanges, the web and the
flanges being perforated to allow the joist to be

wo mmenpesat ed i nto a cast concrete floor struck@r/aU2%000824
United States Patent 6,436,552 describes a cold roll
formed thin sheet netal structyral nenber having

hol | ow fl anges separated by a b menber. This nenber

is intended to function as a chord nenber in a roof
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descPPpesits pidegiof the Wekt es Patent 3,517, 474 and
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20kor ehgams with hollow rectangular cross—sectlon flanges are described in
Australian Patent 716272 and Australian Patent Application AU 1986-529086.
A method of fabrication of hollow flanged beams with corrugated webs is
disclosed in United States Patent 4,750,663.

While the prior art is replete with structural members and

25 beams of widely varying configurations, a majority of such structural
members or beams have been designed with a specific end use in mind
although some are designed as general purpose beams to replace say, a
conventional hot rolled I-beam. United States Patent 3,241,285 describes a
hollow fabricated beam of thin austenitic stainless steel which offers high
30 strength to weight ratios and lower maintenance costs than hot rolled I-
beams in bridge building applications. Another type of fabricated bridge
girder known as the “Delta” girder is described in AISC Engineering Journal,



10 Patent Application KR 2001077017 A, describe cold
roll formed thin steel structural nenbers having

wholokaysed? anges with a |ip extendi ng from eachpPCT/Auzye000824

bei ng secured agai nst the face of the web by spot
wel ds, rivets or clinches. The_beans described in
United States Patents 6, 115, 9863and 6, 397,550 are

enpl oyed as wal |l studs which enable cladding to be
secu bers1964, tiegerol 301361 dndbis dgsignr e obbothiof dhe flange
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devel o nts Eiqot he dual wel d "Dogbone" process

descF‘? ﬂ‘sisrpr [ I8lst at es Patent 5, 163, 225 were

S' sclosed in Whé@%r&ﬁ@hﬁéne@eféfﬁﬁ% o?st‘f‘&@ur%‘?ﬁe‘f‘ﬁbé‘r@or beams
ealt with the manufacture of hollow fl ange beans
wher egpiesent ﬁnb(ngeqmall Jragtion eofwthie( on-gaing encleawdulfsr tonprovide
Sepa[r%r%v%% n?s lnooeams for a plethora of applications. The present invention
however, is specifically concerned with hollow flanged beams of which an
early example is described in United States Patent 426558 mentioned earlier
herein. The use of hollow flanges to increase the flange section without
adding mass is well known in the art. Another early example of hollow
flanged beams is described in United States Patent 991603 in which the free
edges of triangular cross-section flanges are returned to the web without
welding to the web. Similar unwelded hollow flanged beams are described in
United States Patent 3,342,007 and International Publication WO 91/17328.
Hollow flanged I-beam-like structures, with fillet welded
connections between the flanges and the web are described in United States

Patent 3,517,474 and Russian Inventor's Certificate 827723. An extruded



metal as distinct froma single strip of netal in

United States Patent 5,163,225. A further devel opnent
wobooshesesul ti ple strip process for form ng hobPdDAU2004/000824

fl ange beans was described in United States Patent

5, 501, 053 which 10 taught a hollow fl ange beamw th a

slotted aperture extending | ong|41 udinally of at |east

one flange to permt telescopic engagenent of a flange
of omduUMiNMIMdeam ah@wn lie Swesishh Publication Mumbbaﬂ@@@ﬁ is formed
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and i n perfor minited States Fatentsn611415, 98P apd 397,680 and Korean
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comp Sages: TR ek R st Ctie Y Bl S PhishRS b, 112886 and
f | an@e3976856 ars employedns walnstuds Hticts épablektaddind &A1& secured
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pests in sonme structural WO 2004
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were required because of the cross-sectional
above were fabricated with a closed flange with an unfixed free edge or
otherwise disclosed a fixed free edge by welding or the like in a separate
25 process, United States Patent 5,163,225 described for the first time a cold
rolling process wherein free edges of hollow flanges were fixed to the edges
of the web in an in-line dual welding process. This beam was known as the
‘Dogbone” (Registered Trade Mark) beam and possessed hollow flanges of
generally triangular cross-section. United States Patent 5,373,679 describes
30 a dual welded hollow flange “Dogbone” beam made by the process of United
States Patent 5,163,225. Such was the performance for price offered by

these beams that a low mass thinner sectioned hot rolled universal beam



shape. 5 Conventionally, the selection of a structural
beam for use in a structure was usually nmade by an
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1

15
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range of sizes of “Dogbone” beams available from a conventional tube mill

was limited at a lower end by the proximity of inner mill rolls and otherwise

limited at a larger end by the size of the roll stands. While “Dogbone” beams

25 generally exhibited increased capacity per unit mass or per unit cost when

compared to conventional “open” (unwelded) hollow flange beams or
conventional angle sections, I-beams, H-beams and channels, they also
exhibited a surprisingly high torsional rigidity and thus a resistance to flexural
(lateral) torsional buckling over longer lengths. These hollow flange beams

30 failed due to a unique lateral distortional buckling mode of failure not found in

other similar products. Similarly, while the sloping inner flange faces
provided an excellent deterrent for avian and rodent pests in some structural



"Dogbone" beam nanely, connectivity and a capacity
for flange crushing wwth |ocalized | oads. A conjoint
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handiq agaiMgd Bf @a@‘l?%véﬂ’ékﬂe%tﬁﬁdétd?%tarﬁssmas ldmhihatbd timber,
15 States atent 637,172, which describes a clip to

enabhet 'éﬁ"ﬁdd‘hn’en@r ltkearne and shgegelst caldrollast beams such as C-, Z-,

1 0; ﬁ Lg?zslﬁ %glﬁlﬁs org@%“g@ @tf# élferqgu &F@ﬁ%? Bgﬁ@hb\éabgcw per unit

Concmassdtheimwéffh@n&m $&dtioni. THis Vatugireasures the performance
avai l abi l i t termtes, straightness, and weat her
det ePEbUAL; Qﬁﬁtvtbw% %’P@’l‘ﬂg BcEPmPaHSAm0f opst efficiencies of various

22‘(;5?%5&&@”&?@%%&9@&%?5 ¢ %é’tepe?rt‘t‘?llit &Ss fotach Pproduct.

an ai mo rese I nventi o
overcone or aWsrespeck pédashamquirehtwts are demanded of a

d t f t er al u ctural i
155 arBea co o5 ot SBCanEY it Givesbel by pihg? tadiars and often this
over @ theGHiedi®to Héélg BYsgdea) !’}%‘Se @éérﬁrfof"éh{g% fﬁ%r plication.

pur pose structure beans. SU OF THE I NVE
Accofdheryise) asithe aﬂpeattt sofclealy demanstrates, these bas been and there

rovide nnel - shaped structur beam co
D o RS Gl . rdSBe ) 1 bt fise B EatateRiel general
Crospufissel Peafls2MAOmgegreater ngbcliah abffielentcies @@t W|der used
ot her perpendicularly froman inner face of said we

20a] ongoByRBioNakgenaial PWpose tifbker lasinatedhesains, mt.r@lledl L-and H-
hoI : B?’amsaﬂg'?gpllkéatéh %Eﬁsngﬁ@%o'dnrg'ilgg@%ﬂ%?&é%@‘:&f'\%‘?tous cross-

rom sard I nner face
chansebtrcmial rshapes. emmfhotghhbfu}vttﬂ@nlyad)ﬂ the pletlesra of prior art

ISUP]? ég{pa}éy%rgfﬁm%ﬁba% S%g]@ opte% fgyvk\)nsdte%gtrelaa l!lg/e irs)lp?ggébly duetoan
inability to combine both general cost efficiency with general section
25 efficiency.

The assignee of the present invention, is successor in title to
the “Dogbone” dual weld hollow flange beam inventions and has conducted
an exhaustive survey into actual costs of incorporating a “Dogbone”-type
beam into a structure with a view to designing a hollow flange dual welded

30 cold rolled general purpose beam which, between manufacture, handling and
transportation and ultimate incorporation in a structure, was more cost

effective in a holistic sense than any of the prior art conventional general



10

15

20

25

30

opposite outer edges of said beamon an outer face of
sai d beam opposite said inner face of said beam said
beam characterized in that a web regi on extendi ng
between 8 said spaced hollow fl anges conprises a
single layer of metal of substantially uniform
thi ckness; and, a ratio of the wdth of each said
rb@w tﬁdaamgﬁhnbﬁbmmse pPeTaine sevbeil recbgmesd tisadesditages in the

nadlretlon endi cul ar t.0
TBRabire’ ik Bae: sORREFIRE 390 A 5aBrt.Rh Thedh Tushing with
h@@mg@my@go& te outer faces of said hollow flanges
measured in a direction parallel to salg%outer face of

sai d beam i PRI CPERGR BethPAYIRIY rassdgpiepesiioymeasure the

vik@vaual 6rBGuétQ1ttﬁ|Bul@futFﬁ ifer VArfbuB bfantpfilesalith haldeAengineers
flange to the each said ho owflangelsm

tand 4"8“'@%*%5”959 I'ﬁaﬁ. agrll{ngegfwgre thgu,a(sgygwd valyes g prasuge a utility
rﬁﬁn Sk vrdh 53@&!?01%@% hilohha Qo@OQI‘i’onOcyéékeof bégms cogl(c)i enable

t hi ness of th IS In the range from1l5 to

E§ dlnf QY gomparisem ba$%€t ) mﬁnYﬁP@J%a@f'hU*@ﬁ othgr Hh%@mfely cost/unit
h I

ok U et s, 399 o LoRaE DL B AR

rvelded bpllayaflangs eamaionfigunatiens th ibethirold steahared thin gauge high

(o3 58l g1 O Rl ol R PR e foams
s ldahd H-earhs and)bot rolledehatesd s wﬁellzaailwminbmww Heams.

[ h

Ir gt It oe o; a: k@n%%p{]oﬁ%%é lhtgtﬁeg ggrg’swi(? QQ |é’r1 ﬁ}? rolled steel

an ge
degaints, cofinestivity dreloost of hajmdhm@wmacn@eesnﬁvefer s:gmlﬂceﬂﬁ igsges. United

of th h

SRR e iR £ nhRAR e olitte epleiienRE oAt flanges
iof Hdt eolteimgmcmﬂraf beam3a Sist indidativePofether adringctivily psrabllemsocbf such
t.he w dth hsaldholl fIa e to S
et An” P Tk R atBer B, HnRfiSe Patabgiy. aahgl BRgtaity,
starmttdse&tramtﬁe’sb,r gn?t\mhtﬁesrodetsheﬁltlon r?V@‘éegl?bflt)ant dattdrs which

at ro i strength steel greater
Z@a ﬁ'%&? Gf\‘}lg%l"s ‘tﬁ?@% YS€Sai d beam may be
fabricated Adc@l‘ﬂlﬁgl;’tll mhgaa atreei theTbRésbﬁlamwéﬁbbrb&) overcome or
fabricated froma pl ana with a h

taliBYiRtE atigdg sPmeththe 9&?@9}’?/“9\%‘?%%@'51" 8599%‘853 Qu“g)se structural
YDA 4Hd 1oPrevides steeiarl bb&m of greater overall customer utility than such

prior art general purpose structure beams.
SUMMARY OF THE INVENTION

According to one aspect of the invention there is provided a channel-
shaped structural beam comprising:-

a planar elongate web; and,

spaced hollow rectangular cross-section flanges extending parallel to
each other perpendicularly from an inner face of said web along opposite side
boundaries thereof, said hollow flanges both extending in the same direction away
from said inner face of said web to form a channelled recess extending longitudinally
of an inner face of said beam and a substantially planar surface extending between
opposite outer edges of said beam on an outer face of said beam opposite said inner

face of said beam, said beam characterized in that a web region extending between
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form hol | ow fl anges, each said holl ow fl ange havi ng an
end face lying substantially in 30 the sane pl ane as
an outer face of said web nenber. Preferably, said
beamis fabricated froma single sheet of steel. |If
requi red, said beam nmay be fagri cated by a fol ding
process. Alternatively, said”beam may be fabricated

tyaicBsgaebl hbRsWTiarheRIcofgiBes 9 singld lta?@cy metdlf s@iskIgiafy uniform

hol I ow fl anges are continuously welded to an adj acent
VRIGKRR5St #h t o form cl osed hol i ow flanges. Said free

edges of sgj r@tnb of ir@VWnH'lhaﬂ @aéh 5&M hefow ﬂaﬁg@y&w&bu opposite outer
wel ded to said one face of said web internedi ate

daprsthereobmeasuUTsH A dielian Pespendialiar e Saidiquterdagafsaiskbeam,
efRehe epiblsdl@IHeam Bé%@ﬁsop'ﬁ%%té)@ute? PAtds B Y Molltg)w flanges

wel ded al ong respective side boundaries of said
WB%QS%GP%P@( tsiciion payialielde paidoytatfagefsriddepgp inthe eangeef from

Eb §§f3 b@!ﬁ% WRedin ﬁ%l r]ahag Qétﬁ%ﬁﬁr of Bt dhadidf hofféi ﬂan%e to the

free ges of said anges are cont1 nuousl Yy
wisipthreof Qaphasardahplmfm@em in f@eéemgm@lfefrqmneﬁ tof-Br ocess.
Alternati Veéo{tapﬁ,a&rve fr%t?oeoﬁﬂ%eﬁnd?ﬂ G AUENOd PHIDWARHER 1o the
are conti nuous a consunmabl e el ectr
ghiokreass . of freeWweb aablhyhe sHige dfrfr@m &olte80.0f sai d hol | ow

f1anges ard aEbauA LYo oPeLSHaRoredthdid FBF ISHge o the

el ectri cal reS| stance we i on we
eptresiseachfsaidtiopliomelthngeas uh the rranmgemfaﬂorb ke Idy be

rosi stant - dORETAY b e sd R B 2aR bhRicAPy range to saia

hE@n'sofmaphksmd:mmowlamgbhs m the rramgaa ofrfrom @8 ot &t
coating su i red

each said %ﬂ%\A? P g‘@' ﬁaaéfcefaa:‘f ﬁ?b"e %Wé“ qung p dhe depth of said
Healri may be in tHxatio Bbifrbmd.25 te@sd. web may i ncl ude

T e 0 a5 a9 A e G5l to e cpt
ot ishidesdafgistinh lrse rlmge@ﬂr@ﬁfb pganeger sely of said web.

25 BRIEF Sr%%'uﬁg(li the ratlo olf:'the wvgtrING?each said hollow flange to the
thickness of the web may be in the range of from 25 to 35.

Preferably the ratio of the width of each said hollow flange to the
thickness of the web is in the range of from 28 to 32.

Suitably, said beam is fabricated from steel.

Preferably, said beam is fabricated from high strength steel greater
than 300 MPa.

If required, said beam may be fabricated from stainless steel.

The beam may be fabricated from a planar web member with a hollow
tubular member continuously welded along opposite sides of said web member to
form hollow flanges, each said hollow flange having an end face lying substantially in
the same plane as an outer face of said web member.

Preferably, said beam is fabricated from a single sheet of steel.

If required, said beam may be fabricated by a folding process.

Alternatively, said beam may be fabricated by a roll forming process.
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In order that the present invention may be nore fully
understood and put into practical effect, reference
will now be nmade to preferred enbodi nents of the
invention illustrated in the acconmpanyi ng drawi ngs in
which: FIG 1 shows a typical_configuration of a
structural beam WD 2004/ 11363% PCT/ A1J2004/ 00082; 10

aCCOf di ng t3uitably, ired eagéor hdib flahged ans cerminasBsdly dalded to an
cross-sectional .view of the h?l | ow flange beam of

I‘i‘\dﬁceft web portiondp fr dlesreherliowaffangesn al ternati ve

enbodi ment SHid free edf@dsfisart KslloRaRAY eEhﬁybéc%HﬁMﬁ)u@lywelded to
further enbodi nent of a fabricat ed beamm FI G shows

SR ermfacg of atidavebontesmediale PRRqsite SR Ob%%l%web

accordi ng tAxctARivERY &fid Ghse %'o@es%fs%@i’tﬁ Hflow flanges may be
alternative configuration of a'roll fornmed beam 710

£ocHuAUSly Weldedhalongyesracive SiHp Goundarirsel sgicawebcal |y a
conpar i son l\%st??é‘féia%@ Qﬁﬁ‘éﬁh&tﬁrafl Béam ﬁ':fgbr( d lHWCt)I"Iﬁ"ﬂ.%S cold

channel s) according t e I nvention; rol
Lmihv@pmesaeam of I -sectl on), LUB (Low rmss hot rolled

U I
channct o), TBDYes fref (o833 2 Sl Belgd HinbiE lard Bphfithousy
t(wmednwllalnangzenbtsaaﬁle@ﬂectrbdgwﬁmg pmq:bsg?r ation i.e.,

ri angul ar . ; R
| engt% _ OAI%F}%"\/%IV %A 5‘“’98%8%@ ?ee}u?/ n?lllqoglvflm eﬁtage Qgﬁﬁnuously
wqcbd&xlIbwaoﬁn$dmabiaemctrsdeprcrmssmhere l ength =

6.0
ngt rae? ol | %d'ﬂg% %g?v%ﬁfheg %%E‘.;&% @ s%ﬁtrgcﬁlgglof g%g ?é cgntlnuously

swdideth bly canlHigh dretjlener eleetnicen cesistarmced wekdinig of dnddctign awelding
beam accord| ng to one aspect of the invention; FIG 11

Sschemat i cal | y a flower sequence for form ng and
shaping a Mmm@ew steuctrabreiniemag bpéatricated fiem sheet steel
invention; \%"’é\]& shows schematically a

QALY as%‘%!f‘?%?(h’es CPAY¥high t he

Alternatively, said structural beams may be coated with a corrosion
resistant coating subsequent to fabrication.

If required, each said hollow flange may include one or more stiffening
ribs.

Suitably, said web may include stiffening ribs.

The stiffening ribs may extend longitudinally of said web.

Alternatively, the stiffening ribs may extend transversely of said web.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the present invention may be more fully understood and
put into practical effect, reference will now be made to preferred embodiments of the
invention illustrated in the accompanying drawings in which:-

FIG. 1 shows a typical configuration of a structural beam



seamroll region 17 of the welding station 12; FIG 13
shows schematically a cross-sectional view though the
waewerrws3Tol | region 18 welding station 12 at PCEAPZIOMD00S24
of closure of the flanges; 30 FIG 14 shows
schematically a form ng station; FIG 15 shows
schematically a drive station; WG 16 shows
schematically a configuration of shaping rolls in WO
20043@(1@'681‘9 mmem\zmmz 00082; 11 a shapi ng station;

GS. - he fl bi
Cecording to t RS T HBKT setEmatcall 3 srasssrbtignaigteuug the hollow

fl angadgdpagmbfifi 1 ei nforced flange 5 and a
rei nforced web; and FIG 23 shows an alternative

enbodi nent  of EI& 3 showssphemptivally enealézraativeyembasdément of a
appr e reference nunerals are enployed for
P‘B;H ?heredets)éé'gr the sake of clarity. DETAILED

DESCRI PTI ON OFFIBIE: BROWE PalGarther &mbbobifment oﬂahfatimatédlbeam
conprises a central web 2 extending. between hol|
flanges 3 havi [iffFa5shomeneng gentigwation fta sald nq{leformed beam

oppo pneach flange 3 are parallel to
eachab&ﬁglrr@atﬁgﬁgiht%n foaway from web 2 in the sane

di recti on per pEidi@shaws o attbmativacenfijuratidn &f a iatidormed beam
faces 3 are parallel to each other and

| an
10end ?ﬁwdglglhoetge"?l‘gqrﬁ'gnsane 15 plane as web 2. FIG 2
shows a cross-gRSLY Qﬁé\hsbfé%ﬁlégl theorh Qﬂé&fofi&%\t}\?ﬁ c;aBamtyfor

denonstrate the rel ationShip vveen he w d
t he HF&h{Hellgy flange qh@pnalspyfacoomhmgatcv ithaen dresntiohie Ute (ot rolled

win OHbREsIRRTE S Tiob 385 53 et B! Gfselsel frams o

of therosd- b@(ﬂ'dﬂ)apgg (‘F‘hﬁ'ﬁ@l@d e Held)NTHE (ColGolled C-sections),
|nvent|on a vanta%g was taken of the capacity to
3]

15enp| 89d g éHollew dlagor beassyof oogkene” srmélguusai@n itenetriangular
250- 306 M aredy Guter@ b ¥R terddth = o;

FIG. 8 shows graphically the moment capacity of the same

_O

sections where length = 6.0 metres;
FIG. 9 shows schematically the configuration of a roll forming
20 mill;

FIG. 10 shows schematically a flower sequence for direct
forming a beam according to one aspect of the invention;

FIG. 11 shows schematically a flower sequence for forming and
shaping a beam according to another aspect of the invention;

25 FIG. 12 shows schematically a cross-sectional view through the
seam roll region 17 of the welding station 12;

FIG. 13 shows schematically a cross-sectional view though the
squeeze roll region 18 welding station 12 at the point of closure of the
flanges;

30 FIG. 14 shows schematically a forming station;
FIG. 15 shows schematically a drive station;
FIG. 16 shows schematically a configuration of shaping rolls in



current hot rolled beans. Fromthe outset this

permtted the use of |ighter gauge steels to create

wo ovdresss7 beans. A difficulty then confront ed PeBAUN®4/000824
25 greater tendency of |ight gauge cold rolled beans

to undergo a variety of buckliﬂg failure nodes and

this range of buckling failure des in turn gave

rise to a selection of conflicting solutions in that

whi | @ ¥1aping si@diedr al proposal  reduced one failure

or exanpr o b PR R Ao bt R Bargpo o e

f r ominvemtioaut ral axis of 30 the beamdiffering

buckling nodes of failure were introduced. Wth these
conflicts in mhg; Z%SHBY"fS@\/VqHPH’rf&’é‘g@Hm \A@t@@tre@ﬁog:@d flange

§hovv|&nhrh @lﬁf@rcé'd @Eg gnd was devi sed as a chosen

conpronise and 1t has been determ ned that WO

2004/ 113637 PCFI3B122604Ww8GhBaliernatveopmbodimermrtadfikiG. 22.
eff|C|enC|esa obtal en. W = (0.3)Db, W =

(3)Df, and, %@mﬁﬁ%%wwaégwh@& APRRoRYiate, Wesreference
ef fi %Uﬁfé‘rb@saréref?nﬂﬁ%d & Ilke fohturds foraRe 38ké &F cre{w

there will be instances where sone variation

required as aDE'EéUJED&‘ESQ:IRIHH@NTQFITIdEr&lRAWIN&S end

ser specific sio i renents and t
1qun this cont exﬂ‘H EE@I beﬂge Baa'ie t H}Prgﬁslacf’%ﬂté e%?nextendlng
be r bba/vémﬁhwdvh fléhg@‘gs he/iigha l‘eiitarpcl)al’fmbrbgé’-sééﬂﬂﬁsr hEJopposite

( 15 SIO@@)‘t S OP‘-ISGC?T élaga@\ﬁsa@dq?éﬁ&ﬁl te ﬁapg) ather artdsemead away from
b

PeEmaEE 0t Hierd MR ATRS lThBE gF RBY. £ roce
2,3 Beghpbflanged § arw.')bréllell o eam bt‘nertaioyeﬁ@mwméﬂm the same

Ion its o site edges to radiussed corners 3a at
5tahe J!ﬂnﬁ%ﬁpgé ween sides 5 and end faces 6. Wld

ooy o ccTOTERNbRER, FRSLAUNRIORA! B IRBA o, 1t
Al t edeatanstialg thien relaiemship between the width WF of the flanges 3, the
depth Df of the flanges, the depth Db of the beam and the thickness t of the
steel from which the beam is fabricated.
20 In devising the shape of the hollow flange channel according to
the invention, advantage was taken of the capacity to employ higher strength
(350-500 MPa) steel than the 250-300 MPa grade typically employed in
current hot rolled beams. From the outset this permitted the use of lighter
gauge steels to create low mass beams. A difficulty then confronted was the
25 greater tendency of light gauge cold rolled beams to undergo a variety of
buckling failure modes and this range of buckling failure modes in turn gave
rise to a selection of conflicting solutions in that while one structural proposal
reduced one failure mode it frequently introduced another failure mode. For
example, by shifting the mass of the flanges away from the neutral axis of
30 the beam differing buckling modes of failure were introduced. With these
conflicts in mind, a hollow flange channel section as shown in FIGS. 1 and 2
was devised as a chosen compromise and it has been determined that



20 continuous operation, the weld seam 8 may be forned
utilizing a consumable wel ding electrode in a MG
wa @4/ 186 SAW GVAW FCAW wel di ng process | aBE&r/ATG2004/000824
pl asma wel ding or the like. Were a sem - continuous
consunmabl e wel ding el ectrode process is utilized, it
is considered that a post wel d]izng rolling or
strai ghtening process may be required to 25 renove
t her aplirym settioadceftieitocieatare obtaimedwhent i nuous wel d
seam8 is a fyld penetraii wel d which creates an
integrally forfed planar nber 2 extending
bet ween outer gyfdes=4 of (Fbangrs 3. Wil st
sem -continuous fabrication is quite inefficient
conpared withVf cofiti nuG®t-cold rol ling process, it
may be cost ef f{j.gl f . UQgc: f . o
5speci ally di rre%‘gﬁ&c))& d °H§ﬁ“-”§?’t‘ Zs%gg{)n lbgfgﬁfégp%sa%& 9?%'53,“6’ it is
f abr revaghizeddhatthbeawillfbednsianpes wherepserhe verdtiovewillkbedrequired
flange elenents,_permts the use of elenents of .
di f f 88 digreshitcRhdeling nailh copsiraings. nendouserk sppFiEic dimensional

a be )/ : a . .
Conpr Ll SpE add ke R ROARAL WA Sppa Speleftgfoncies can
web bé retainedewith flange widthdaties eethe lhGes4 shows an
al ternative pr ss_for I caflon of discrete beam

10, engt hs by shawfﬁg The higélli)%\?v f‘f)_b ged beam from a
single strip ofyf 5 getal (by_uad)thrngndn a press brake

or the Iike (not shown). Typically, a closed flange
may be formed WF pragres€ided@t. fol ding side 5

relative to en 7 e ' face .
relative to si E!eéza[f g&%"&s %ﬂ'@ﬁh%ﬁ?«%ﬂ&?&t&@ﬂgp%ﬁg&cg{mmg tothe
_reI ainveatid® wipeid thethdan 1fié€f§b|@§baéd Jons @Bparkité weband flange
i nner surface 2a of the channel -li ke beamso forned. A

15¢ ul | eleanfits & 3 saspertivelyd \Medn? & pentinuaushvseam weldaeatong its
fr eeoﬁé{n@ﬁﬁsgd@gsﬁp‘?ﬁgiugsé@fﬁﬂ%@ %e gyﬂrﬁgﬁ@é‘?ﬁi@ 6&%%3?3?9963 5 and

again i hoous™ planar exten
bet wend fasdse®. si des 4 of flanges 3. FIG 5 shows one

configuration of beam according to the invention, )
when made by Weldsen g\abfgaeg‘or edl in3 cpptipuaus opgratian by high

O e 88ubiey SRSl L PSR HAREh yalBul Mfefblon nasem
20di meoentonmiust eperatinestheo weld dseamb8amsayf be ofeginetentilizing a
aual LE¥sumable welding electrode in a MIG, TIG, SMAW, SAW GMAW, FCAW
welding process laser or plasma welding or the like. Where a semi-
continuous consumable welding electrode process is utilized, it is considered
that a post welding rolling or straightening process may be required to
25 remove thermally induced deformations. The continuous weld seam 8 is a
full penetration weld which creates an integrally formed planar web member

2 extending between outer sides 4 of flanges 3.
Whilst semi-continuous fabrication is quite inefficient compared
with a continuous cold rolling process, it may be cost efficient for a short run
30 of a specially dimensioned non-standard beam. In addition, fabrication of a
beam from separate preformed web and flange elements permits the use of

elements of differing thickness and/or strength. For example, such a beam



In this enbodi nent, the end faces 7 of hollow flanges
3 are forned as radiussed curves. The section
webdouaizesry of this configuration is inferiorPCDAE2004/000824
rectangul ar cross-section flange although there nmay be
20 applications for this cross-gsgectional
configuration. Alternatively, itY may be shaped further
to forma flat end face wth radiussed curves. A full
penefat memeqe dlaggesnos aj thigkdhigh $tigaoiik steel lpadia meb of thinner
edge h(ﬁ% 5 and an inner surface 2a of web 2
by a requency 25 el ectrical resistance or
i nductl on wel dFI@. $shows anastedestive grodegefoe fabrication of discrete

Uni ted St te Pat ent 5, 163, 2 he r ultant beami s
an | eamy langfhs w@ap'nse%seh&l%w 5ﬁn9 my oM @nangle strip of
5301 | iiofal sy foldiAg W b JreaginlRcws; ﬂe%kégﬁotfé sides 4

via a cont’i nuou nrent ext endi ng t herebet ween.
FI G 6 i |1 ustr dypicaby) aldaseldaﬂange mmyhbeqﬁoemédrby progressively

| o ATBR 5% rolROv Rl oy 1 ARG BT dacef relafive toside 4

faceafd @fﬁemﬁhélwold‘uh@me ﬁrelaq.v\éqbwéb ) gntmfréé@d%ésa%\dcontacts
junction 10 bet'ween si d WO 2004/

PCT/ anjnueysuwizseLa Oﬁﬂnemr@nnekkkwbﬁw @l feemedc &\ full penetration

10, enehPR FEA, 2118 ML bty feb {5 o web 2 to form

subsuaidryadthuct@eenbgainonith aoatiatows!pRinas Wefbaﬂ@rrﬂjertzfeﬁendmg
| oad bearing el epent conprising end faces 6 and web 2

wher QBSWQ%OW@&Q'Q%& philangesnent ext ends between out er
flange 5 si d.ef)llé.agdéh%s gnéaegn p%ﬁgﬁ% ro?%gggér‘nvgé%dmg to the

sectl on capaci nmonment
thventieh when made baalcommamn@cdﬂdeemng prédess, whrchq:frocess is
for al |, but hot roI @%P Eannel secti onaﬁarl

f .
15 he BEATRHER HRCAKSSOT [shigBCoStaticiencyapt ke ablitkt apajatain small
Wi dt BmafdichalBRIrE RS sSto rB@uéé’Sééﬁ@Qﬂf%gs%@éﬁf%fu%g efor

each section on an incréasing nass based axis
on a sinpl e capathis gnndimast thesing, faces 7eafdhdliove flanges 3 are

e 0 Bl O o Y SRR BB ey U B guratin e
are féfier lt@fz@fﬂe‘étaﬁgaxleﬁrob%s%@éc%n Crighgwedlthughi there may be
20 applications for this cross-sectional configuration.
Alternatively, it may be shaped further to form a flat end face
with radiussed curves.
A full penetration weld seam 8 is formed between the free
edges 5a of sides 5 and an inner surface 2a of web 2 by a high frequency
25 electrical resistance or induction welding process as described generally in
United States Patent 5,163,225. The resultant beam is an integrally formed
member which relies upon the ability to transmit load between outer flange
sides 4 via a continuous web element 2 extending therebetween.
FIG. 6 illustrates an alternative technique for forming a cold
30 rolled beam according to the invention.
In this embodiment a free edge 6a of end face 6 of hollow
flange 3 is welded to the radiussed junction 10 between web 2 and side 5 by



wao4tiss3hol | ow fl ange channel s ( HFC)

5oft

sections (CFC) and hol |l ow fl anged (HFB) beans such as
t he "Dogbone" 15 beamw th triangul ar-shaped fl anges
accor di Pgr/av2aove0s24

present invention. The size ranges selected for the
conparison are shown in Table 1. TABLE 1 Section Wb
(mn) e4 Wb (mac) HFC 1., 25 mm 300 nm

UB/ LUB 100 mm 200 mm PEC 75 mm 250 mm CEC 100 mm 350
A fregueney Siecitical 2@si@Ney aprisdedtisar Welding to form a full
i I lu

nol | BRE SO et Sy PR BRRTCalih touatipl antinuous

and ekdnapiduter auwa 25 ofran®ad beansg etem@meéodn@m@% end faces 6
| engt hs. \Wen t conj oint analysis ratings are

appl PBE Wb 2 M\@er@w thedeadheaidng flement ex{err@Sahettwegmpé?r flange
g g o) | ow flange channel over the conpared

standard sections generate a utility rating which is
surprisi ngl y V\BIGSOZLBMB&&BMH@%W%(&%&:%M&W and moment

super.i or the UB and LUB E &Eogg‘ gggg and 't

Fb. CrpasilinRensin Biiere Fa STRSANGss in the
exa”Ehﬁ/es'fBr bﬂ'%u?ﬁﬁpﬁfllba%aﬁﬁ Péédtbhegﬁ }ggfw J&
Tab col ro

Iiectlon of a
eans an ed
chanMélrI%tya?o‘ombi dﬁgthsoandwﬁange iminltba twhich manifeatggwitly avedapping

10 e VBB Gt Sectoliothr iR o e

prem um over t Bastl onh@sinislklcePabRpvs. hABS Basis, it readily can be
ATTRI BUTE CLASS ATTRI BUTE |,
seen that hot rolled universal beams (UB), low mass universal beams (LUB)

and hot rolled channels (PFC) are quite inferior to cold rolled C-shaped purlin
sections (CFC) and hollow flanged (HFB) beams such as the “Dogbone”

15 beam with triangular-shaped flanges and the hollow flange channels (HFC)
according to the present invention.
The size ranges selected for the comparison are shown in
Table 1.
TABLE 1
125 mm
UB/LUB 100 mm
PFC 75 mm
CFC 100 mm
HFB 200 mm
20 .
The graphs clearly illustrate the superior section capacity of the
HFC hollow flange channel over all other comparable beams and exhibits
superior moment capacity over longer lengths.
When the conjoint analysis ratings are then applied to the
25 sections evaluated, the attributes of the hollow flange channel over the

compared standard sections generate a utility rating which is surprisingly



Options Price Pre-Coatings Finishing Wld Appearance
Beam Fl ange Length Availability Inherent Services

w0 beagdesbeam Connectivity to fixtures and fi teCTIgE2004/000824
Connectivity to steel Connectivity to tinber
Resources to handle. 10 Table 3 represents a utility
val ue conparison with | am nat ed!9timber beans wherein

the aggregate utili t% val ue of HFC hol | ow f|I ange.
chansépsriecdiodheandLyBdat ralledtlheameard titeddE B 2riangular hollow

time t nated ti nber beans. TABLE 3
ATTR?@E&% E@g%éﬁgﬁ%ﬂE Options Price Finishing

Length Avai l ablF'drbXaﬁXpﬁnnPtlﬂé bd)rﬂpahékmbﬁaﬁrlﬂiﬁémalm |n Table 2
Menber strai ght ness her Deterioration
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ml | {i es a formng station 11, a welding station

12 V\bog%@d 7 PCT/ A1J2004/00082; 16 and a

shapi ng station 13. Form ng q{A?LiE)Q 11 conpri ses
alterpative drive stands 14 a

Options Price
Pre-Coatings
Finishing Weld Appearance

Beam Flange

Length Availability

Inherent Services through beam

Connectivity to fixtures and fittings
Connectivity to steel

Connectivity to timber

Resources to handle.

10 Table 3 represents a utility value comparison with laminated
timber beams wherein the aggregate utility value of HFC hollow flange
channels according to the invention were about 2.5 times that of the
laminated timber beams.

TABLE 3
'Optioﬁns - - Price
Finishing Length Availability
Beam Profile
Inherent Termites

Member straightness
Weather Deterioration

15
FIG. 9 shows schematically a typical configuration of a roll
forming mill which may be employed in the manufacture of hollow flange
beams according to the invention and as exemplified in FIGS. 5 and 6.
Simplistically, the mill comprises a forming station 11, a welding station 12



formng roll stands 15. Drive stands 14 are coupled to
a conventional mll drive train (not shown) but
wo ewuesd3nf enpl oyi ng contoured form ng roll s PEOI/AU2004/000824

assist in the formng process, plain cylindrical rolls
are enployed to grip steel strip 16 in a central

regi on corresponding to the web'ortion of the

resultant beam The formng roll stands 15 are forned

as s@pdraashapiag statiop315b each equi pped with a set of

contoured roll form [ 1o f

orti on on oppEertBeRaEeh 47 cpfleTisds Aelitye cifeiangs 14 and
it psasiAg roIl stemds U, IDevd StaRtis d4sdret cslpled\to bftﬁ)nventlonal mill
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formed strip is directed through seam
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t enpevidgthure, the strip passes through squeeze roll
stands 18 to urge the heated portions togiet her to
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1% use cl osed fl formed tQen glegirad ress-sertionghganfiguration, the
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desi rmpetctmsﬂaages amglludeumie cmhtatdtwnthttbemvmdt a |predetgrm|ned

t hr ou nvent i onal tmé‘f head r @
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2 SBheg e Reo Rl Br s Bl bl Shordt sematicaly at 17a.
Becawger tthe flah V\%éz e€fHdihd We@%dmhlr@%ﬁ 19 web &l Reated to

to dissipate 4/ 113637 PCT/ A1J2004/ 00082;
fusion temperature, the strip passes through squeeze roll stands 18 to urge

the heated portions together to fuse closed flanges. The welded hollow

25 flange section then proceeds through a succession of drive roll stands 19
and shaping roll stands 20 to form the desired cross-sectional shape of the
beam and finally through a conventional turk’s head roll stand 21 for final
alignment and thence to issue as a dual welded hollow flange beam 22
according to the invention. The high frequency ERW process induces a

30 current into the free edges of the strip and respective adjacent regions of the

web due to a proximity effect between a free edge and the nearest portion of

the web. Because the thermal energy in the web portion is able to dissipate



17 bi-directionally conpared with a free edge of the
flange, additional energy is required to induce

wa afoftiicieent heat into the web regi on to enabl ePdT/IaAUZ004/000824
with the free edge. Hitherto it was found that by
usi ng conventional roll form nﬁ 5 techni ques and an

ERW process, the quantity of e &r gy required to heat
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causki-dirstiopally earpeared witva frepadge aféhe tangm adglitiangl energy is
and . [ . ' ] . .

o0 R 813 A Qg ERA o R S BB B8 Bl son v
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the web portion and he region of flange edge in the

vi ci redugedsignificantly and sanirotmfitke sisipradaguetodhe weld point became

confer . itional advantage in that in the
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the web portion and the region of flange edge adjnacem
ther@arbbﬁsaverﬁ%%biy@llgmr@ot?lfeémﬂagwf exflangawith the intended

cr OSﬁ,%Fdfqﬁ]tei ek h\g%?eqﬁgﬂgﬁ}% Srgg\:gié(ﬂé RBet g&{f‘fﬁe §6/®Snto contact

of t ange edge al on eterm

tr aj withothe, hebted' wetepegigh efdngcta straight dpdithwialyein a direction

rotati on of the flange |n the_squeeze rolls of th .
150l dSOEESRANINCIR Bqer tReLERGIE o MGsIasice GetvRgh disyeResrtion and
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t he desi as the free edge swept into 25
al i goondats an additibealdehianéapenslthal inke sThseduant ghspingmprocess,

trol of, the high ERW has. |ed
C o TSl ss e g shpFe Iy dhar o A 1 3P B inidihob Between
I mpr giedleb %ﬂldfnaa?ﬁdlﬂie%gﬁm SfRNGe T dYR éd&%cﬁ? ahere®d Bashosen to

hol | ow fl ange beans of the invention. GS. 10 and
2011 sperrespandaith a finakarossrapetiprabwebishapgr Bygyiding the free edge

of the flange edge along this predetermined trajectory, the “sweeping” effect

caused by the rotation of the flange in the squeeze rolls of the welding

station avoided the problem of inducing heat into an unnecessarily wide path

extending away from the desired weld line as the free edge swept into
25 alignment with the desired weld line.

The far greater control of the high frequency ERW process has
led to improved production efficiencies and significantly improved
manufacturing tolerances on the dual welded hollow flange beams of the
invention.

30 FIGS. 10 and 11 show typical flower shapes for the forming,
welding and shaping of hollow flange beams as illustrated in FIGS. 5 and 6
respectively. The flower shape leading to the configuration shown in FIG. 6



wel di ng and shapi ng of hollow fl ange beans as
illustrated in FIGS. 5 and 6 respectively. The fl ower

wa bmpeideendi ng to the configurati on shown i n Fr@@/AB2000000824
2004/ 113637 PCT/ A1J2004/00082; 18 is preferred in
practice as there is less of a tendency to accunul ate
mll coolant fluid in the chantl between the holl ow

flange sections in the region of the welding station,. )
Mor evBreferred imoragtice as thnreiigless pba, tepdeney {9 egcynulate mill
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statl on._ Anot her a native Is I nvert the section
pr of prayviding stiotion nbzzles @naédramechanicalderait bertaiewipeat blades to

7ol 1 FEP H4 Vel 3971 635 ahrp Bt b6/t p TBaleay g hgelding
or upfitighAt position. FIG 10 shows schematically the

devel opnment of a hollow flange in a cold roll formn
operation by whaethes aligmativads to inverthe segtienmyofilesand form the

10prop§%§b§%{ﬂ%e§aﬂé€e%wo@%%ﬁ ere the flat steel

stri ers ihal stage 10 at which

edge wel di ng oAcstilisfurtiibi htermativé ipRsspdriate tie rodnmilnwith the
a continuous cold roll form ng process, maintenance of

el dbsambveh plienteddn aoveriisal imsight gositie. difficult.

Direct forned I [

wel ded by a coﬁgiﬂ'ngglléeHder%g?&%ﬁgﬁ%ﬁ&c@%sagﬁlﬁgﬁeﬁﬁﬁ(r:aghouow
t he flahge 0a coldiofl Jopningesperatiors by svhat ésnknogwnias la diretd forming

aut onat ed Se -automat e o sse nd/ [ W cost .
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t o t weldjineacantinbeds colshotl forming pragesapmaintenanceiof weld stability
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seantyipe rahPbe wellked Bph onsimabiesléstfdtrt proBssd &ittirdearing the roll
to maintain the greatest structural integrity of the
20peanforming preeess or subsequently utilizing automated or semi-automated
processes and/or low cost labour. With consumable electrode welding
processes, a post welding straightening process is likely to be required to
remove warping and local deformations due to the greater heat input.
Whether an automated, semi-automated or manual welding process is
25 employed, it is important to employ a continuous weld seam to close the
hollow flange formations in order to maintain the greatest structural integrity
of the beam so formed.
In the embodiment illustrated, welding is effected at the final
stage illustrated and the subsequent processing through the shaping section
30 of a mill merely effects a straightening of any warpage or deformations.
FIG. 11a shows a flower representing the progression of planar

steel strip 30 through the forming section of a cold roll forming mill between



In the enbodinent illustrated, welding is effected at

the final stage illustrated and the subsequent
w@emeas®sng t hrough the shaping section 30 ofPer/aUbdo4/000824

nerely effects a straightening of any war page or

deformations. FIG 11 a shows a fl ower representing

the progression of planar st ed® stri p 30 through the

form ng section of a cold roll formng mlIl between WO
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38, 386,38areaehtjournailsefarhetation abedosintdaotdtionaf axest37,87a and
16 into | ongltudl nal ali gtnment with a desired weld
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shows "¢ € squeeze ro
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roll ghgrep §trlgeﬁ\&@ppr&agﬁ e reogjg[]to ?he \(l)vfelding station.
respective rot pic onal sAYRS é&e‘lﬁatuc%‘we%esheééie roII stand 18

44a, 44b, rotatabl e about respective inclined
2045a, QGrMpasmgaaacpmedncaj opgeolk A8 amhtaedylinchezaéd@@sr roll 41 with

\%gl d%ﬁ?%grngg%ié%ss i%g%%&soﬁ rollgttﬂ) 45 %%?ncgt Iro\fatab‘f‘y Journalled about
respective rotational axes 42,43. Squeeze rolls 44a,44b, rotatable about
respective inclined axes 45a,45b are adapted to urge the heated free edges
16a,16b of hollow flanges 3 into respective heated weld line regions along

25 the opposed boundaries of web 2 to effect fusion therebetween to create a
continuous weld seam.

The free edges 16a,16b are urged toward respective weld lines
in a linear fashion perpendicular to the respective rotational axes 45a,45b of
squeeze rolls 44a,44b without a transverse “sweeping” action thereby

30 maintaining stable induction “shadows” or pathways on or at the desired
position of the weld seams between respective free edges 16a,16b and the
opposed boundaries of web 2.



25 the opposed boundaries of web 2 to effect fusion
t herebetween to create a continuous weld seam The
wo ewe/1e3dges 16a, 16b are urged toward respecti VECT®U2ZD04/000824
lines in a linear fashion perpendicular to the
respective rotational axes 45ag¢£b of squeeze rolls
44a, 44b wi thout a transverse " epi ng" action thereby
30 mai ntai ni ng_stabl e i nducti on "shadows" or pathways
on or at the dEk3rdda gbewsi sehenaticallywin dohamde an enlarged
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showwijth@ ¢anteuresiuper edgehiiadl is illustrated as

separately jou lied roll elements, each ith -
cont our ed out eFRgd'é‘es sas_chgp@tllcgliy%Mn%ﬁﬁf@&g}f@%p?rypnsmg
a Shalepandéht's roNG 561 Sidbly AMRSNERY mill bed 52. Roll
shaping roll stands” 51 slidably nounted on a mll bed

52. H&ands &t eadk sSippedch complementary rgit efrshaping ods 153,54 to

1051 BT AT e ogfher e REF S3BeBoliyi § reelatie 16 as
i1 upluseéated Wélg by tHeyforithd e MsatidraWRIstidéd B PIG. 11a.
illustrated 1 n Fl 11 a. . As shown, shaping rolls

53, 54 are undrAgshow, shapipgralls £3.64 arg uselsivgn idler rolls.

schematical ly rq ' .
enpl oyed with E!(g'hfeér/&oé\'% %%h%%@ér}maﬁgagﬁg% %E@{q&’gg which may be
shapenplefeat with ditheasof the fehming statibh G 1 8r shaping statibn 13 as

stand conprises spaced side frames 61 nounted on a
15ni | | shRUNFIS. 8.he side frames 61 rotatably supporting

upper and | ovefyydr|V&8ng i&@ﬁ'fpl?ig@% iségéﬁ‘si\ﬁgiﬂ“d?n@é 6? {/notugted on

nmounted cylindrical driver respective
engagentlineedippar trendideofremes (61 ratetabhyf supgoning ypperiamd lower

L A BB AR el S e o405
jr 8: 'n'tfésﬁbe'aﬂlély $6eMGage MY @per and I6WEF sAfaddd ofehé dleb portion 2 of
20 a hollow flanged member as it is guided through the forming and shaping
regions of the cold rolling mill shown generally in FIG. 9. Universal joints
66,67 couple driven shafts 62,63 to output shafts 68,69 of a conventional mill
drive train (not shown).
If required, the roll stand 60 may be fitted with strip edge rolls
25 70,71 to maintain alignment of strip 16 through the mill. The edge rolls may
be plain cylindrical rolls or they may be contoured as shown. Rolls 70,71 are
adjustably mounted on roll stands 61 to accommodate hollow flange beams
of varying widths.
FIG. 16 shows schematically a configuration of shaping rolls in
30 a shaping mill stand.
Shaping of the flanges 3 is effected by a respective shaping roll

set 75 positioned on each side of web 2. As shown, a flange 3 is subjected



66, 67 couple driven shafts 62,63 to output shafts
68,69 of a conventional mll drive train (not shown).
wo boonepedT ed, the roll stand 60 may be fitted PET/AU2004/000824
strip edge rolls 25 70,71 to maintain alignment of
strip 16 through the mll. The edge rolls may be
plain cylindrical rolls or they21rmy be contoured as
shown. Rolls 70,71 are adjustably nounted on roll
st anéBshEping prssyrefitemdoliRn Tegnountadder mialien opa horizontal axis
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hal | a

200t 056 oy A {475 G o ST S aSotve flanges
flangep 11)@60Phoﬂowafldngb03héﬂnélil¢s lsek@redSbridrbhYle bRfket 109
intersection of respective flanges
20 anchored by screws 110 to respective adjacent flanges 106,108.
FIG. 19 shows a composite structure 115 in the form of a
hollow flange channel 111 and an angle section 112 secured thereto by a
screw 113 or the like. Composite structure 115 thus can act as a lintel-like
structure to support a door or window opening in a cavity brick structure
25 whereby bricks 120 can rest upon angle section 112 but otherwise be
secured to the web 114 of channel 111 by a brick tie 116 having a
corrugated portion 116a anchored in a mortar layer 117 and a mounting tab
116b anchored to web 114 by a screw 118.
FIG. 20 shows the formation of a cruciform joint between
30 hollow flange channels according to the invention.
In one embodiment, a hollow flange channel 120 may be

secured perpendicular to an outer face 121 of a similar sized channel 122 by



106, 108 of holl ow fl ange channels is secured by an
angl e bracket 109 20 anchored by screws 110 to

wo e@pecissve adj acent flanges 106, 108. FI G 19 BGIDAE2004/000824
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rmourfgsigpl ¥ J60ated ipteien dhadangeadas %@anl 388 djchigpecured

5F' Gthé%.ﬁm t;{}ngé %[raéﬁét @Etté?ﬁ?édi%fv% 195AB0 of channels

ange annel's according to the

i nveTﬁZ 627 rd;spermuuelgrﬁyoshrewator omemslulltab]efﬂaatej@rsﬁémnel

SOy e S RIS uRS Nty inded k4% B shaffen 2,127

of aS|mIar

PCT/ @%é@&ﬂﬂlﬁ@&ﬁa be AfacHedH|04% aRgRANEEKRAB3eseUTed byGerews

r espec
ot het3&uitabl e fasteners 126. In anot her enbodi ment, a

Ive webs 124,125 by rivets, screws or any

to5eLLer oLl o 20960 Rl Bt ibted 250168 coue

5 t higs ebbured I8y aastpbw-threaeledifadi@entiBacheending waltween flanges
125,130 of channels 122,127 respectively by screws or

ot het2&anddSle fasteners 131. Alternatively, adjacent
flanges 128, 13 npel ; rF e

could be attac ergagffé‘@ fhe ﬁ?li'o%ﬁ lrﬁgﬁ 1?§§e§ftfh\é 1) Opgoes may be
scr egwmploled. aslfudtimgafos eldctridalicalbles 1él8tmrcthem|ke

y an angl'e brac secur e

dj tfl 128,132 could b .
165t e ¢ hr eadodt Rt biBPHEAF SNCUNT SRRt ig:BRaR) 14gaherein a
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128 ﬁfﬂgeﬂ-%%arﬂ f'l4ﬁ qgk‘#erc%?ed W%nh&ﬁtbp‘fééé“bf"ww 1428% @ushroom

['anges nmay enpl oye ducting for electrical

cabl headﬁ}Bbmits 14ﬂeand kets 3 tpnm;:reaae seation capaciyhandierto provide
conpos, t e O wherein a

3 decorative nls

It readily will be apparent to a person skilled in the art that
hollow flange channel beams according to the invention not only provide an
excellent moment capacity/mass per metre ratio compared with other
structural beams, they offer ease of connectivity, ease of handling and
flexibility in application which greatly enhances “usability”. Taking into
account all of the factors which contribute to an in situ installation value or
cost, hollow flange channel beams offer significant utility of up to 2.5 times
conventional hot rolled beams and laminated timber beams and have
moment capacities that permit superior performances over similar sized cold
rolled open flange purlins over longer lengths.

FIG. 22 shows an alternative embodiment of the hollow flange
beam according to the invention.

As illustrated, the beam is formed with longitudinally extending
alternating ribs 150 and troughs 151 to provide greater resistance to



timber beam 141 is secured to an outer face of web 142

by mushroom headed bolts 148 and nuts 144 to increase
wG@emiime3Tapacity and/or to provide a decorat PUEAU2004/000824

finish. It readily will be apparent to a person

skilled in the art that 20 holJ,ow fl ange channe

beans according to the i nventi 1 not only provide an

excel l ent nonment capacity/nmass per nmetre ratio

conpi@hgdudinahbendieg in web et ural beans, they offer ease

of connecti vity, of I Rg exibi |l N ;

application V\h?fcﬁ&ghﬁ%gfl {/IQ an:(g:]e's.r?apyﬂsaa{%él)l ﬁ%\)?é. . fo#g‘\(e:dnéhereln

i nt olongitadivially extendingtstiéfehingf ibyss18&i ch contribute to

an in situinstallation value or, 25 cost, hollow.

flange channel F@aﬁi BOKEr Vel @wmpambqﬁ'mﬁﬂk y?afemiﬁrced web
510 Znaudv, ﬂ?ﬁ%ﬁgg dordif tﬁ?ﬁe [iehfiéh Peams and

| ami nated timber beans and have noment capacities _

that pernit sulrethimembedinenttrapsversely extanding spaced ribs 153

cold rolled en f|an urlins aver.longer, |,engths.

F1 G Provids ratahresillitn deAnsuRsaharetied BTWER ol | ow

flange 30 beathafeAbdt this §sedification\#id El@ims fich follow, unless

illustrated, the beamis formed with |ongitudinally

ext ethéi cantextirequires othgrwisedhesrdnepmptsg/handyariggons such as

provide gr.eat,er fesistance

10T ATTPBOR GoBE 2o ST o i PR RS BAR T Riply heunglusion of a

T rs@tdd ﬁi@eqé‘r'o@@@tﬁﬁ) X ity Gty Bufl it tislekdigsien 6f any other
l ongitudinally extending stiffening ribs 152. FIG 23

showiitggar crrgsoue of ie@riBnent of reinforced web 5

hol | ow fl ange beam according to the invention. In this
enbodi nent, transversely extendi ng spaced ribs 153
provi de greater resistance to transverse bending in
web 2. Throughout this specification and clains which
follow, unless the context requires otherw se, the
word "conprise”, and variations such as 10
"conprises" or "conprising”, will be understood to
inply the inclusion of a stated integer or group of

i ntegers or steps but not the exclusion of any other

i nteger or group of integers.
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24 CLAIMS: 1. A channel -shaped structural beam
conprising:- a planar elongate web; and, spaced holl ow
rectangul ar cross-section flanges extending 5
paral l el to each other perpendicularly froman inner
face of said web al ong oppos%%e si de boundari es
t hereof, said hollow flanges th extending in the
sgﬂgﬂgh§ection away fromsaid inner face of said web

a channell ed recess extending Iongitudinally

ofy an inner Af Geghridi-shapéd BeaslurIbeans UBFipRRIHgY | v
planar surface extendi ng between opposite outer edges

of said beafmpanarelongai¢rwebifack of said beam opposite

said i nner f f 68 ar,

in that a \m?gg?e‘g' %ﬁwe@t%ﬁgénﬁ?%e%ﬁeng%céﬁg g%&ég% 5)?tgnd|ng
hparaiwl té leaghastheo pprpeneticutari) ﬂGhEah afmér feice nat @dld Q‘feb along
substanti al | %munl formthickness; aratio of

WicBPRSHR siciechoungatiasothesspfs Fﬁ'ﬁ’g‘éo'm @@@9‘3%983’5 Pf@nd!ﬂg in the
OWbi{e gﬁ&&ﬁaﬁgtﬁéf?fon?e%&r Af3cd 'sraﬁPWSBnto form a channelled

per pendi cu 0 sald outer face o beam and
demeh;smfxtmuﬂdg hue‘@nudmaﬂgehammesiace ozbaaldlbefamelsd afkubstantially
n, a d rec

ow f I asur ed par
Anar dUaRE GG PERESET Bennite plterFtbpd br3RiE byfim on an
fb@t@rofaaé dfOsdid %’éaﬂ’ﬂ SiteisBid itPef 34de oPkarPbEam @kl beam
of each said holl ow ange to the depth of each said

h&hreagtenzesgin thatia, weke regm@eex(tﬁndﬂm@rhet\aeen sgid gpaced hollow
2

2o foBE P 3pS% 2,50 yBL 8 i BBt iy dhigpooss:
eaol, sai d fl ange is in the range of from 2.5 to 3. 5

2ai d wi dth graias! Bie o AR se Felayteas BaibeR opposite

d%mér f&ée@ﬂféhe@rahéaéd@a&ealoﬁrebﬂoﬁ Perpfemmwﬁtofsramut%r face of
4, beamas clained in claim1l wherein the

r aaldob@mtam ihiecdeptfof saittbeami ketween @RPEsiR gutardace of said
B ghn3et B0RA, R A Arddien PRI AT 35 Ppgaboam.
r & inthefrange df iortt $1.26fto 0.35 and wherein the ratio of sald width of each
said hollow flange to the depth of each said hollow flange is in the range of from
1.5 t0 4.0.
2. A beam as claimed in claim 1 wherein the ratio of said width of
each said hollow flange to the depth of each said flange is in the range of from
2510 3.5.
3. A beam as claimed in claim 2 wherein the ratio of said width of
each said hollow flange to said depth of each said flange is in the range of from
2.8t03.2.
4, A beam as claimed in claim 1 wherein the ratio of the width of
each said hollow flange to the depth of said beam is in the range of from 0.28 to
0.32.
5. A beam as claimed in claim 1 wherein the ratio of said width of
each said hollow flange to the thickness of the web is in the range of from 15 to

50.
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each said hollow flange to the thickness of the web is
in the range of from15 to 50. 25 6. A beam as
claimed in claim5 wherein the ratio of the w dth of
each said hollow flange to the thickness of the web is
in the range of from25 to 3 7. A beam as cl ai ned
in claim6 wherein the ratio the wwdth of 5 each

SBe r ange oA PEUh 3% ORImea N CmG hikmreiadRel el th width of
CloALASAIRSION flari § thE Mtk TodsHithe Webs ifthBTAES! from 25 1o

beamas clainmed in claim8 wherein said beamis
f§5r|cat ed 10 from high strength steel greater than

odam 1 o abA BaREES FRPE A ERiCe WRE nd 18 & i o

agach ahitEtbliow fldrigefokhafiticindssitite hears insthbadnge of fedim 28 to
from a single sheet of steel. 15 12. A beam as cl ai ned
2¢lai m 11 wherein said beamis fabricated by a

| di ng proge Samlss crAiMEET Bfaih! #WhHfeih ﬁbﬂinl% fabricated
w?e % abri cat ecﬁ‘b nﬁ

rein said beamis a rol ormn
pfrocestel.14. A beam as clained in claim13 wherei n

f d f d hol | 20 ' /

Wl ded Lo ol bERRAmSaBEY ib P B Abergh el Beafh & fRblicated
helohPrigh! ARGREh stb"el 8&4!6%@\58011 giPged in claim 14

V\/nereln sald free edges of said hoIIowfIanges are

cdﬂt i nuousl P bpameas t:lalrg%ﬁi i claier8 wheseiprsaichpgamets fabricated

gé 03|te edges of said web. 25 16. A beam

alme I N c ‘aim 14 wherein said free edges of said

hdl1l ow f | andebeameascclaimed i slaymvik wtedeial said) beam is fabricated
said web. 17. A beam as

respec de, boyndari es of
cf@ﬁh@&'mﬁe@h h?flsg eGherein said free edges of said

A beam as claimed in claim 11 wherein said beam is fabricated by
a folding process.
13. A beam as claimed in claim 11 wherein said beam is fabricated by
a roll forming process.
14. A beam as claimed in claim 13 wherein free edges of said hollow
flanges are continuously welded to an adjacent web portion to form closed
hollow flanges.
15. A beam as claimed in claim 14 wherein said free edges of said
hollow flanges are continuously welded to said inner face of said web
intermediate opposite edges of said web.
16. A beam as claimed in claim 14 wherein said free edges of said
hollow flanges are continuously welded along respective side boundaries of
said web.
17. A beam as claimed in claim 16 wherein said free edges of said
hollow flanges are continuously welded by a non-consumable electrode welding
process.
18. A beam as claimed in claim 16 wherein said free edges of said

hollow flanges are continuously welded by a consumable electrode process.
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hol | ow fl anges are continuously wel ded by a

non- consunabl e el ectrode welding 30 process. 18. A
beam as clainmed in claim16 wherein said free edges of
said hollow flanges are continuously wel ded by a
consunabl e el ectrode process._26 19. A beam as
clainmed in claim 16 wherein é% d free edges of sald

hal | ow f I an es are continuously wel ded by an
pi8cess. eRAASEaned feelaim 18 wheredn ﬁﬁ'é’rfé?ehega?% of said

ShBH’&\k‘ﬂ%ﬁgeQ%?éTEoﬁﬁrﬁJony\Né%H & BR \@‘}%?Ees;s‘ cel

havi ng orrosion resistant coatin beam as
ckai rred i n & keam aswiameidinsdaioh 8Mmeinrmid steactarad beams are

R TR A B R
whgrei n sai g N&din iaRdIaiARS intdidifre® Wh@reihisafd stédetural Beams are

as clainmed in claim22 wherein said stiffening ribs
egoaied W'i@alc@nﬁfglstqueﬁat&f}t QﬂatIQQiS@bﬁE%UGTEZIO fabrieationas

g ?' med in gl aim ég }M}ﬁéa'.ﬁ‘ gﬂ%gfn%ébfﬂeﬁ'i%dessnﬁenmg

end transvers
ckibsmed in claim1l V\,her ein each said hollow flange
Islg%:c ]ch g(neisngn t&amngg %Iallr%ggllrtm gl%%rﬂ% I\%heer)éltnesnald sgffenlng ribs extend
longitudinally of said web.
24, A beam as claimed in claim 22 wherein said stiffening ribs extend
transversely of said web.
25. A beam as claimed in claim 1 wherein each said hollow flange

includes one or more longitudinally extending stiffening ribs.
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