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The invention is concerned particularly, although not
exclusively, with a hollow flanged channel wherein
opposed hol l ow fl anges al ong opposite sides of a web
extend away fromthe web in the sane direction. 10
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driving forces which have had a profound influence on the nature and
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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
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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,



beans in bridge building applications. Another type of
fabricated bridge girder known as the "Delta" girder
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25 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.

30 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
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While most of the hollow flanged structural members described

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



general ly triangular cross-section. United States
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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
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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
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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,
30 hollow parallel sided flanges extending parallel to each other
perpendicularly from a plane of said web along opposite sides thereof, said
hollow flanges both extending in the same direction-away from said plane of
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w@reodai1ssal beam conprising: a pl anar el ongat eP@ERP2004/000824

and, 30 hollow parallel sided flanges extending

parallel to each other perpendigularly froma plane

of said web al ong opposite sides thereof, said hollow

fl h ding in the sane di i f

sai 0 S NBbo sk S serastn habe saliooh feidéh o pach said

web, flanige HARBER HRHRSHE BhdTdced thdldbf f 4 FirkR4&H icular to
flan P cé‘g

w dth of each said ge between opposite end
t her &8/ plang ofispiscweb anddhe elepiicof said beanshétveginasimposite outer

out e B0Eeid PEnGEEIsindhe 384G o R G2 P Do 0 or rr om
.2 to 0.4.. 5 Pﬁ’é%fr@wlﬂ,gthe rdtideof e Ridth d;ih%cr{: génigef%rnge to the

eachﬁsaid | ange tao the. depth of each s
in t HEPILALeACY said Siangeds inothe. rapge siifroablyB, tot4180r at i o

of the width o f t .thi ckness of he, .
web is in the fﬁgﬁgglyb#@?@gomoigﬁw@ugﬁp?ﬁe f?aé'lﬂﬁ 'fpgh?%ﬂlﬁ@ess of
rati ¢hewebds i thedbhgefof fanh 1540 &of | ange and the 10

depth of said lfl ana_e s in the range of from2.5 to
3.5. Preferabl i "efifiEeq.dhesatie ofsaid wipth of edchesaitl flsage and the

10f | angeptnék S i ' is in the
range gf from gagg’fgst@tg& r?ﬁ@?ﬁﬁf’@‘ 5C)‘1’k)a[p%g5\/\/i dt h of
each sai d fl anBeefetakipdheeqtidofgaid aidth dfeaoh sald fdeand said

th ' .25 to 0, 35 15 Preferably, th
LT K TR S
of said beam i $hé Ratidef RN\GRILOEF éé?ﬁ%ﬁg%ﬁng% gtg'“t??%d{eh{eh of said

requjred, the ratio of the width of t

t hi cRA@BMaypetinheveationefifrery 0.25 th8.35nge of from 25
to 35. Prefer rati 9..of . the width of the flange

15t o the thi ckngg}séf%%%?yz&ﬁ%f{gt'm tF§ W'HH} ngpglplgsgl&,flange to the
f r ond@gthtaf sAR! bé&arntiahl the Bige dTeRIm 02d fabm.'tagat ed from

steel. Pr eferall?l , .sajd beamis fabricated from high
strength st eel T refuiradethe radie afdioe ndth afthe 8ange talthe thickness

sai dofap@eBinahbe MthbGah§E of B 55 #) ghess steel.

Preferably the ratio of the width of the flange to the thickness of
20 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.
25 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.
30 If required, said beam may be fabricated by a folding process.

Alternatively, said beam may be fabricated by a roll forming
process.



25 The beam may be fabricated froma planar web nenber

with a hollow tubul ar nenber continuously wel ded
wW@bk@ngilpposite sides of said web nenber to fBPCTAU2004/000824

hol | ow fl anges, each said hollow flange having an end

face lying substantially in the same plane as an

outer face of said web nenber. "Preferably, said beam

is fabricated froma single sheet of_ steel

30| f
requi red, sai Wb, iep elgaslr Q!QWJ&PW%WP&%‘F'H@OUS'Y seam

d
Dy SRt (S ghBen( St o83 Aol ites
PCT / AU2004/ 00(8d free Sdgesabf gaidfhadlevetiagrgesomaydie continuously

f'as%amwgfﬁqoﬁ'&%& ecfbes o grIcbNieP iy BeBaig phPFS edges of

5edg(ef<a pai d hol | ow fI anges may be conti nuousl y seam
d 1o sai d one face of said web internediate
opposi t e edgedAltgmativalyi shidfiee edges ahsaiddialionsBanpes may be

f f id hol | f | TRV '
seargnaau sER" welinabie AR R St BRRhe R i web.
web.  Most pr gfiesielpraferstity,d saidr geubtuedl beam iis fabricated in a
fabricated in a continuous cold rolling process. 10

Sui tegtipuods calds rollingdigeessof said hol | ow fl anges are
1pcontinuously %ﬁ@biﬂ A8l Dyed @8&e§°§1§u§98| ?18%\?10%%98@3 are
ernativel ges o

wel di ng process free

sali Obdmlhhoule/ Iseagewelkled bycomdrni- OumwhabISthdedwding pEOCESS.
consunabl e e

ectrode process. Preferabl sajd . fre
edges of sai d NBMaVely.asgks rgpeedges c‘?fy??'ﬁu Qley @%}Qﬁs are
wo! cingtiotsl) e hRMEENRY o SoREUNABR, elofodd Bticess.
al d structur a‘Prewemtub/ msgidbfrebakdgeat eti saidrhcllevetfianges are

st eel aV|n a corrosj resi stant coatjng. . .
15 { cRALPHRY Se85] HERIR Ry piah TheHRECh Rl ieal fsistance welding

wtho,qndg@t,d;p\y\,é%g)ﬁrdcgggst ant coating subsequent to

wel ding of said free edges of said flanges.

required, sai diffequitpd, aaid stivetuialdasnmas mayrb@rfabrlcated from sheet
2: : gtg% Iﬁ%/lrﬁé %S orro%%nt .%% éfantscaoaqinﬁgb may include
Alternatively, said structural beams may be coated with a
20 corrosion resistant coating subsequent to welding of said free edges of said
flanges.
If required, said flange may include one or more stiffening ribs.
Suitably, said web may include stiffening ribs.
The stiffening ribs may extend longitudinally of said web.
25 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
30 preferred embodiments of the invention illustrated in the accompanying
drawings in which:-

FIG. 1 shows a typical configuration of a structural beam



The stiffening ribs may extend |ongitudinally of said
web. 25 Alternatively, the stiffening ribs may extend

wo e@asysssel y of said web. BRI EF DESCRI PTI ON EEFI/ABED04/000824
DRAW NGS In order that the present invention may be
nore fully understood and put jnto practical effect,
reference will now be made to b preferred
enbodi nents of the invention illustrated in the
accoapedrdinggto thednwerdion n which: FIG 1 shows a

typi cal config tion of structural beam VO, .

2004/ 113637 PO DR HISIRAICE a glassreaqignalyiqwef the hollow
I nvefhh§d bebh®f RGHoWs schematically a
cross-sectional_view of the hollow flange beam of

FIG 1; FIG 3Fhodshowsesahenatically an alteraptive embodiment of a
enbogl .5 fabricated beam FIG 4 shows a
furt e%gﬁ%ﬂgé?%gm of a fabricated beamm FIG 5 shows

one confi gur at Fi®. 45hewe @ further embodiraéntosfaatabricated beam;
according to thf invention; FIG, 6 shows an
al ternative coffPgarXioMenone canfiguiatipp qfed colchrall fogmed beam

accogpdh i tdag ion; FIG 7 shows graphically a
conpgrg?i}ghﬁggt tggé'{“l;%ﬁﬁcépaci ty for HFC (Hollow flange
channel s) accoFtbrigshaws ar aiternative canfigiBafitioof a wllliferdhed beam
1 Uni ver sal,. beam of. | -s{ecti on), LUB (Low mass hot rolled
Otni VQF%QJP'"@etQ%ed‘FVG’\ 'ON¢r 0ss-section); PFC (Hot rolled

channel s), CFCF(&of dhéwbs b%&obgrﬁcélﬁﬁ é&ﬁ?%gséﬁo%%tiﬁﬁgapacity for

(Hol I ow f| ange beans of boné" con uration i.e.,
tri ahf@ drollayedlanga ahiaanglss acapesting th ¢hefifventione UBe ot rolled

capabhifpres Heth ob R LR iR e it PR fivgroat beams of

et r pgro$d-SectibrihPRE ¢dieomsd sdnnelé)herEoleybRéd Chsections),
of aroll formng 20 mll; FIG 10 shows

18scherad it ((FoliowIflanep kesgir At Deghons” reanfigurasioni irgy, iangular
beanmsacf fihritfbsh WHIE 1A BRELVE bddH I4ABIR™ 6.0

FIG. 8 shows graphically the moment capacity of the same

($)]

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



FIG 11 shows schematically a flower sequence for

form ng and shaping a beam accordi ng to anot her
w@speai3esf the invention; 25 FIG 12 shows PCT/AU2004/000824

schematically a cross-sectional view through the seam

roll region 17 of the welding si tion 12; FIG 13

shows schematically a cross-secttonal view though the

squeeze roll region 18 welding station 12 at the point

of cloEAnngstating; flanges; 30 FIG 14 shows

Senemat | cal 1y $1G8 TL S IFAS e fehinboraMs according tothe

schenmtentiah] y a configurati on of shaping rolls in V\D
2004/ 113637 P AU2004/ 000824 11 a shaping stati
FGs, 17 - 21 FIPu3? ehpws aiolowelanser baaTe b pintorced flange

FACCO a‘fllgr%rélﬁfo%&ihwbﬁvﬁﬁ’&' on, FIG 22 shows a hol | ow

flange eamw th a treinforced fl ange 5 and a
rei nforced webFl@Gna3BhGwvszt asltmmatnameaibbel'rmamﬁ ofeFIG. 22.
enbodi nent of Thr pughout the draw n
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li ke nhﬁ?érdrseeﬁrefé?ﬁ'_r)lbg%dAWﬂke%aﬁﬂréé fdrthe %E@"o‘ﬁ%@rlty
DESCRI PTION OF T W NGS eam 1

conprises a cé?IETAILE/@IDE_SQRtFEHQN@F 'BHEV@BAVMWSSW
| 3 h t T
1 opoai e o ded 518" 7 VEOBHAR 1, ChBRARES A p8ltcalWif 2 extending

each betwesn hollbve Rbeges awayingrPractarwduldr d;rﬁséJ%@cﬁ@’miT he opposite
di rectl on gerpendl cular to the plane of web End

f ace$ldes 4o of each figage 3 %rnedoqfau%lﬂpaact\@tl@%rcaﬂcbeﬁ@ndmy from
d
o P e S8Rl RS MEE f o £, faces

dermﬁsl phflengdee3 razé paralles bo Bauebmrartdﬁend\nfaﬁdﬁ Vigs i the same
he f anges depth Df of the flanges, the depth

atr}?eaeb‘é@ﬁio\nd the thickness t of the steel from
Wh' Ch the beammig, ﬁ%ﬁbhfgaé %ss%Qcht‘i‘néﬁ)féﬁ'o‘?@%ﬁ@aﬁrﬁﬁﬁ& 1 to

of the hollow flange channel accordin

i nvenlenmmstrata/m a@atmﬁup Slebmeer tlueheawdmpwfl afythedianges 3, the

enpl %p{h |9F &f the fl; ang Ee,hthe 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



(350-500 WMPa) steel than the 250-300 MPa grade
typically enployed in current hot rolled beans. From
WO b@4owe3et this permitted the use of |ighter POEAY2004/000824
steels to create | ow mass beans. A difficulty then
confronted was the 25 greater tendency of |ight gauge
cold roll ed beans to undergo a Mari ety of buckling
failure nodes and this range of buckling failure nodes
i n t gpiimyaveectiansafficienaies elre obtainedwheont | i ct i ng
solutions int whil e @s)qsn:ruct ural proposal
reduced one farl'ure node‘r 'equent |y introduced
anot her fail urgypode. F0(3f)De,>g11ml e, by shifting the
mass of the flanges away fromthe neutral axis of 30
t he beam diffeb¥ihg Bucki (3t nodes of failure were
i ntroduced. W h . lJCE:S. LN 43 : o
fl ange channel kﬁ@é‘t‘ o%p&@ﬂ@{n‘é\ﬁ%{lﬁ?‘élﬁ&@%pegn%@zhg\%\YAasble, It is
devi ebgaized thhthere witllzrinstancesamiierd sdrae vadation will be required
det er m ned trat WD 2004/ 113637 PCT/ AU2004/ 000824 12 ,
opt i AEIn? sEStoRf dPHing; BHE i c0asiaRty heRd nesersBRCIfigy dimensional
(0.3 . = . . — : | . .
opt | esparehie s i s L ln tiontcnd Byie ool sEBbifHigiendies can
r ecobeireathachwith flange widthl raties imthieanaoges wher e sone
variation wll requir a result of rolling
0% 11 constrai nygfe end usgﬁ"@b@cfﬁﬂbc di mensi onal
requirenents aggk the |ike5La ¢)mfsaspnt ext, quite good
section efficiencies can be retained with flange
width ratios i Wit he=rang€d 1908 = (0.15 - 0.4) Db,

shows schermt | bL1y 5T peiduRtel 2ttt et et to the

i nvemveationMgierein thedaearnm ié fabridzabd iftmh edphraaeweb and flange
separate web and flange 15 elenents 2,3 respectively.

| . . |y .
15veh elemenis 3 nasRpqtyelye MeRe? de gonlinirysit seappueided along its
edge ' . - .
o1 §eSPROSIEIJLTBia0RE B SoriRrs'sa alfhd IHACH P WERERks 5 and
a coehd famass6.operati on by high frequency el ectrical
resi stance or | ction welding. Alternatjvely, in a )
Com - 20" cont i Wi ScaLs ey 1oimed iip dosuiAdS aRgyatian by high
f or Meeqlibhéy SibBWica! resistance or induction welding. Alternatively, in a semi-
20 continuous operation, the weld seam 8 may be formed utilizing a
consumable 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



consunabl e wel ding electrode in a MG TIG SMAW SAW
GVAW FCAW wel di ng process | aser or plasma wel ding or

W b@4h113ea7 Where a semi - continuous consumabl eP@EAURING/000824
el ectrode process is utilized, it is considered that

a post welding rolling or straightening process may be
required to 25 remove thermally nduced def or mat i ons.

The continuous weld seam 8. is a penetration weld
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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



20 applications for this cross-sectiona
configuration. Alternatively, it may be shaped further
wao o00f013887R flat end face wth radi ussed curveBCT/AURMOKA00824
penetration weld seam 8 is fornmed between the free
edges 5a of sides 5 and an inney, surface 2a of web 2
by a high frequency 25 electrital resistance or
i nducti on wel di ng process as described generally in
Uni t Bighsfrgauenenleatrical 1esistamce prdndection sweldibgdm fosm a full

abi 1 PEEIrBor ekl e sTTREE IR, Epleta Bt coninuous
Vi a plaremtouterosiifasei2ie bf auoad Beanhg eiiment dsnphsihyend. faces 6
FIG 6 illustrates an alternative technique for

f or nPRE Wek-dmherepy the) lpadibaarng alesmntiextends hatween outer flange
gnveg%jegrh_ In this enbodinent a free edge 6a of end

face of hollow flange 3 is welded to the radiussed
junction 10 befW88n7 anb 8Zhamdrespdetivepyedtion2apacity a6@moment
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t he '.'I.Dg%kj)ﬁne" 15 beamw th triangul ar-shaped fl anges

and tf | | ow flange channels (HFC) according to the

present invention. The size mamygsqsel ected for the

Table 1

conparisan are shown | 7
tio /eb. (ma
HFC 125 mm 300 mm
UB/LUB 100 mm 200 mm
PFC 75 mm 250 mm
CFC 100 mm 350 mm
HFB 200 mm 450 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



TABLE 1 Section Web (mn) Wb (max) HFC 125 nm 300 nmm

UB/ LUB 100 mm 200 mm PFC 75 nmm 250 nm CFC 100 nm 350
wWOore04HFEB3200 mm 450 mm 20 The graphs cl early PCT/AU2004/000824

illustrate the superior section capacity of the HFC

hol | ow fl ange channel over all her conparabl e beans

and exhibits superior nonent capacity over |onger

| engt hs. When the conL0| nt anal ysis ratings are then

app! istgetior toHae UBsardktBded relledl Icheaasas and thealtE Bitrirngsdar hollow

of t L annel over the conpared
st anglgpgg ngjé'hgqgeear@gat e autility rating which is
surpri singl y V‘@o@%&éhbléﬁﬁ?hé’éﬁ%h’ﬁ%bﬁ@@@&ﬁe vhﬁJes |n Table 2

superior to and LUB hot rolled I|I-beans an
HFB {9 Hﬁgmtaﬁo”%lhb&ﬁmﬁ‘ ARG GG pelshialled dhanwgls mordlng to the

25Nl EaG ORI 4B O 2 i g o 25

chantietes that of thendBthot tdlked ISbeéam @b &6 price paggnlwg@wedthe UB
utilit ﬁ%ores for the HFC beam were about 2.5 tines
t hat h8¥ rQlled R%2Mot rol I ed |-beam at a 60% price

prem umover the UB hot rol hegglgeam TABLE 2
ATTRIBUTE CLASS ATTRIBUTE Qptions Price Pre-Coatings

Connectivity to
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
i ATTRIBUTEC
'Opt'ions | 4 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



Connectivity to tinber Resources to handle. 10 Table

3 represents a utility val ue conparison with | am nated

WO povbar3cheans wherein the aggregate utility vaPCEATL004/000824
HFC hol | ow fl ange channels according to the invention
were about 2.5 tines that of the |am nated tinber

beans. TABLE 3 ATTRI BUTE CLASS WrTRI BUTE Opt i ons

Price Finishing Length Availability Beam Profile
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accord| n% to the invention and as exenplified in FIGS
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For mstrg> 6 at a oentidl regmpraosmpahdmgrtatthe/wedrpomorsbﬁthﬂsresultant

14 a roll stand Drive stands 14 ar
couplrg’sanl o[rgleggm'é‘ﬂtrpﬁrﬁi?“iﬁ %g argfpipaeq agi $PraRaie pairs 15a,15b
showghchWqdiglsdde ﬁﬂhoéts%gﬁk‘%hf&rég%%eé’dé é&‘tﬂ%rm a hollow

rolls to 5 assist In orm ng process,
CyI i flange abrtion d rsomczslterqndes/@‘dhestrqupnetaééﬁ asstpaqseseshrough

G ¢ #EE Tl RS AR, 3 BRI ol St 452188 96 Bhtorequire

for mdupmmmmﬁ@trﬁalarssn ééﬁvérﬁbnaﬁ@ab r&ﬂﬂé‘rlﬁﬂﬁﬁnmst foring roll
set of contoured rollers adapted forma

f | angtansisr t15ar %n %@p@;ﬁdﬂhé ablgeto d@e tatiusiedi frapsvereelyl of the

L5 2y B 5P RV RO IR M B Banin

to awddthve train as in conventional cold roll formng

mlls, formng roll stands 15a,15b are readily able
1% 0 be adj ust edWh%gq;g}ebdetcya&estrﬁg cross-sectional conflguratlon the

formed strip 16 enters the welding station 12 wherein the free edges of
respective flanges are guided into contact with the web at a predetermined
angle in the presence of a high frequency electrical resistance or inductor
welding (ERW) apparatus. To assist in location of the flange edges relative
20 to a desired weld line, the formed strip is directed through seam guide roll
stands 17 into the region of the ERW apparatus shown schematically at 17a.
After the flange edges and the weld seam line on the web are heated to
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
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flange beans of varying wdth. 15 Wien forned to a
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strip 16 enters the welding station 12 wherein the

free edges of respective fl ang?s are guided into

contact with the web at a predetermned angle in the

presence of a high frequenc el ectrical resistanc ?
i ndukirdirectiaaally ermpaned)witha Fegadge of shedanas, qqgiltlona energy is
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ripisdr rough seam
gui dinerfedd edgé.ands 17 into the regl on of the ERW

appar at us shown, schematic 7a. . After the
fIOgnge edges anth Q’Ffé'v%";’%?%é‘lﬁ] Hing Fr@nV\%rH'Oé}aé roll forming
sheat g @Rhf&ueg WAk AR EFIQW’?WO%S% QQe Hﬂﬁnﬁtgrdf Bn@%ﬁtsf@amred to heat the

t hr ou squeeze ro to urge the€ heate
por twebspdrlnrgetdwiusndmtehumahlremslucﬁh as gbsausmma/\keel edge of the

o occlRhdR e bsRol Hefieh RdDBERARN 2ERTEE o ekt e spam fine. As
st angsedlt bf)trf@rs,mpt é@g@&%sr &b efR8SseriohaloaRh GhARHIRige was
the beam and fi nal hrough a conventional turk's

headred®lICBd significanily aod cpntra of the Bjipradae Iamhemalﬁ;eombbecame

| ssu wel ded hol | ow fl ange beam 22
acco 8?%81?{'%“?% i nvention. The high frequency ERW

process i nduceshas adwhigenadiscdvelred thae tHe a‘ere&ﬁeﬂ?&onﬁd dlfflcultles
the strip and respectlve adj acent regions_of th

due €3 BevsiGame Pyaligaing herrerdee Of ie tange wﬁa thwtended
gﬁg[%lﬁl @%{ .9@ h%fated ?ﬁon i rggfggH %i % glkaggtrtpé@\g/\bp into contact

2004Witl13tﬁé7 hB@EdANIé]i)éregmihS%ngl‘a lstraqtjhtepamwaql iy a direction

conpared with a free edge qf | ange, addition .
15aner GYTFPONARE o B3 0 srdle of Biidsriediovaga s HBG Roption and

web flﬁﬂ*e@l?)ntd?ﬂ‘éﬂgg 88%%&%%@0%@%&@ §§alﬁd‘Bﬁ‘|s technlque also

Hitherto it was Tou usi ng conventional rol

f or nconferscan edqualemi\mmgenmmwlprtbe ssb$eqmtqbapmgtwocess

Cenp DEabIPsBAtt i Sl Rhoifarias P ahdh ol hgdtficB between
f1 angR Web beaRiaritPiteaegittbfifRingeatiyetdjadait therdesis'cidsen to

weld seamline. As a result of this strlgedge | oss
20t he @@rdsg@oogwltlbaanabﬁr@aSﬁecttqr@l Nebﬁ@épﬁ/a y quiging & free edge

-0 20 GE gt B ) el LAEBRRE 1Ll e
di scoar@saﬁby thé rotatioaf of theefiange dd thik Shueetd irells 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



can be overcone by aligning the free edge of the

flange with the intended weld line as it is heated
w@na4t1iss7 ur gi ng the free edge of the strip i NPOI/AU2004/000824

contact wth the heated web region along a straight

pathway in a direction 15 correagonding to a desired

angl e of incidence between the b portion and the

regi on of flange edge in the vicinity of the we
seanls mf@,rre%mtmrw@eaa%@er@dﬁf@% ohA tsaden%muaccumulate mill

ad"a%?igﬁt Hitd i e étihrfr{é‘?béfdx%}‘?@tiﬁ%'?ﬁll&ﬂ?ﬁ'ng Eg&@%@l the region

seamil1s no resse

of i n(:tl’tdae\melelumttaheml Molrenveglin p)lmas Fl@rﬁ aodflgdratmleg\imblllty of the
ent .thereto

f fl d h
cor 1 BERERINIT SReFRAR IEPEREES diis RBIE T BossHApL aceymulation
59ui digPghill B@oléﬁﬂﬁ tﬁg%gloﬁfofttﬁ% flétstggggaméld?'rgg? be¥vercome by

predetermned trajectory, epl ng T
caus pbMiging Isection aprzies @ndidremetharjealior aiheusajoesiper blades to

et ket et 58 13 L 680 B 8 p gl R0IoR Bithe weiaing

ext egghiting, away fromthe deS| red weld line as the free

edge swept into 25 alignment with the desired weld

line. The far Qnethesaltegrativelis terinverd the sectiongeaéilesgnd form the
10ERW BIoRf £55m NAkter HRS Wk ddi‘BF?u.Yr?éjceDmduc“ on

ef ficiencies and signiticantTy 1mproved manufacturing

tol erances on Ahtillduetheraliciedtivolis wopérate thdeslivg afill with the
the invention. 30 FIGS. 10 and 11 show typical flower
shapBgamgywek ﬁé‘ef'tﬂdn'ﬂr?gvert'ﬁéll Qi yRyighhRosiHapi ng of hol | ow

flange beans aﬁjl%' ?P%Hﬁse%ché}nlﬁté%y t%eaag\/ﬁgpment of a hollow

respectively. ower shape ng to
conf flgogain acokhmiirformingl dperatiotChp ddvat isld63Vn as a direct forming
PCT/ AU2004/ 000824 18 is preferr t S .
15; her BTGEESF JSOUGR an PRIESEY WiSredhe iat SIesY sk 38 enters the mil

cool gnd affirdl Qtdg‘é 1dst \ﬁh%ﬂ'&igehﬁélﬂﬁtgrbdci]?s hajHileWdt irAp&ssible to

sections in the reglon stati on.
Mor ewelt in g epntinglops coldgod femina pradess, maimtemmcta 9f wld stability

e AU s al T R IFGBIC Pty MRE el Fafge pparms of i

the weeimay bé wdkted bpa @©n§@ﬂﬁbl&%ld@trd&ﬁ’pr’@@e@yéﬁmmnhy the roll
provi di ng suction nozzles and/or nechanical or air

20c yr t FArAming ;pé@cetﬁSagréwb%equ@@ély wifigingeputosraind @n semi-automated
cool FBce's d/did W c8 [RBupn \?(ﬁtht%s‘ﬁ"?‘}tﬁggelect{ode welding

stat er atern I'VE I's 1O invert
pr of prc&;eaeels fa)pmstt weldidd streighterdragrprovdss is likelywetd beutegpuired to

surfa 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



A still further alternative is to operate the rolling

mll with the beamweb oriented in a vertical or
wapisgie3posi tion. FIG 10 shows schemati cal | ypai8u2004/000824

devel opment of a hollow flange in a cold roll formng

operation by what is known as direct formng 15

process through an entry point ere the flat steel

strip 30 enters the mlIl and a final stage 10 at which
edgeanentty pgirddvargh tanhie edgeseammpligiynentdnitioe welding siation just

el dBLREBTH R0 A1 sue DR SR BE wrP R RS of the
Di r eflandey aretbrooghtantof dontare altﬁ?‘fhe@ésriédti&?e_stdélﬁoum_ribgofweb
wel ded by a consunabl e el ectrode process either during

the Poll 20 forning process or subsequently utilizing

automated or SEpg - ?‘I’t%)%ﬂﬁgﬁr%da leg/gg%\?\gﬁFé‘iBﬂlﬁém' U2 sgogx%‘eze roll
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a postandshdhagvelddingistatienthngugit tieesisaping Istadiinytot theltark’s head

requi.red to renmove warpjng and | ocal. deformatiqons du
t ot hedlgtialeHga oy Rathe Shapias neMmelntalN Givged dangss 3 as the
S pAYHOTER:ibs8Bs RSB R AR 0GRBA, (Br2Ss taien fo avoid

enpl oyed, 1t is inportant to e y a continuous wel
seandetormiatisr of plastitbingewirf therigenédiateati¢inity of theovaldseams 8 to

to maintain the greatest structural. integgit of the .
10pcanekddrbestid e e Ind whlthast el fithiaito Gompréigise the

i s ebfrestups imtegfifyoffthe@deantt age illustrated and the

subsequent processi n%t({ hrough the shaping section 30

of a nmill nereFlS.ef4shaws schamalioglly aseam refl stand 17 comprising a

war p ' . a

O SIS PR e A BLRE egpt ol
t hr ogg@/36ateachjouwnalied fottrotation ibautallghedabtationanaes 37,37a and
mll between WO 2004/ 113637 PCT/ AU2004/ 000824 19 an

15ent r ye@®i giide ol 39,38 rofatablyiowraligd pngesenetive,inceed axes
| di o . . . )

ol | 29975 peodil ity rolIecad foFBE Buldd hel % BGHESEs, 160 of

ar e biriputdtintorbngitudinalcaligrnoery witke ar dssiesdd iveld sedm line as the

3?38?@éé?e%ﬁt%r%?wéégﬁﬁgh%ﬁﬁq%s@ﬁ ﬁ%gngfﬁfﬁ%%wing station.
vel di ng st ati opi hMaugholBesstanatiialijt e @Qub8zé B3Il stand 18

turk's head final straightening. During the shaping '
200f t hemiphisingas | gylioddealdtopl kallgd8 andha cykndrisabfiower roll 41 with

P O9E GG BIPEN b Ea BPLIR 45 7 b B I0LAKRA abou

I e gdapetive eotatibialoaxdha2 sl SdirerE rBll§ @4a,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.



10 avoid inposing stress on the weld seamitself such

as to conprom se the structural integrity of the
wheaai11368G. 12 shows schematically a seam rol | PGI/An2h03/§00824

conprising a support frane 35, a pair of

i ndependent |y nounted, contour support rolls 36, 36a

each journalled for rotation a t aligned rotational

axes 37,37a and 15 seam guide rolls 38,38a rotatably

journal l ed on FE3pddei showsc Behrmatically’ iBgpimomsaamenlarged

guid 3 r

Toa, befsRepive iece B8 Krtfsfith ofine ek?8 sEfigada dapo upper
a deahd edwwbdppmrmllls 40,44sa$ hiee ﬂ@eaeeglwﬂs'am gbbof strip 16 are
approaches t he squeeze roll region of the we

st at peidedinte fugigng¥ithise honadaties af webadn é@%e@p@%mmt shown,
551 anﬂav\?éz | ég?ﬁ%ﬁ’“ %'lgﬁtl%ﬁd' \%\Mé ?ﬁﬁér‘é@él fo‘&Ph H'rolﬂ@leﬁ‘flé%ts each

a cylindr I ower r con oure edges
a, ewith aoéontouresl @lﬂenedgemg rotatably journalled

b 42.43.. S I ..
R aap. e?é’?zi bl e SeniEanE s iating ThiHa5A0 comprising
45a, thofa @tdsmp%q FM S1498s S8Ry %Jﬁt@&oﬁ%&ﬂﬁl bed 52. Roll

16a, 16b of hol  ow f1anges 3 into respective h
vveI dstande 5‘egaoh§tmporiga Zemplemepiary i ofl ﬁbapinesro&ls 53,54 to

O on: PrRSBEESY imbaleneote RECOUBE 8ab (B0RRs o reg g 16 s

t ovalidstrgaesfdnergliyey thd fonging fldwer ﬁatféiﬁrllds@@fe@m FIG. 11a.
per pendi cul ar to the respective rotational axe

45a, 45b of sq&é@b@wnorshgpmgaﬁoumé?»\ﬁﬂtarsutndalvemigmﬂgye
" sweepl ng” act ppf fd@ﬁ(ﬁps}’? nﬁ'?tﬁJéﬁl?éQi'nU?r@Lﬁ%@GO hish may be
ways on® or

i nducti on "shado

posi ehmlbyﬁd Witk eithed daaﬁsfohamgeebatloasvbot ishapfrigestation 13 as
16a, 19%&#(]' the opposed boundaries of web 2. WO
152004?&%6@ .AU2004/ 000824 20 FIG 13a shows

schematical l'y Dﬁvg%ﬂ‘%@ﬂﬁ n%fs@é%ﬁ?%?{glﬂéﬁ%ﬁé%& ¥idiMited on

of the rel ationshi eeze s 44a, 4
uppea milnbed 6dar tlmjppi@rirameslfgl Adtatablyasupperting epped gasl lower

16a, 16b of  stri are UI ded i nt usjon. W th. t he

sounfireLsnaits, 8,89 3h vaifh' GRomalhed SElitlich hvs s 6465
suppesdpechildly ‘ﬂéeh?agé {Hésﬁﬂﬁér%d%wéﬁﬁwf@ééﬁ of the web portion 2 of
journall ed rol enents, each th a contoured outer

20edge agoligw flargedimestharassié Iﬁeﬂwdﬁd eth[%!dg@ thrdprmingrand shaping
240 focBaf 7RIS S AToMEF RS gSRGRNRS, FR6! o Gl o
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



stands 51 each support a conplenentary pair of shaping

rolls 53,54 to 10 progressively inpart shape to the
wooen1yapne regi ons of steel strip 16 as il | uBCT/AaU24/000824

generally by the formng flower pattern illustrated in

FIG 1la. As shown, shaping rqlls 53,54 are undriven

idler rolls. FIG 15 shows sch tically a drive roll

stand 60 which may be enployed with either of the . )

f or mfdhghaning prassviesiromraleny medptesfor ptation e adpsigantal axis

inF ' I [

fr amd: BRer T g tor3bRRPn S Varfcm SRE82 T iRy 78 mounted
61 r érabtdtion cruapdidined axix83. and | ower driven shafts
62,63 on which_are nmpunted cylindrjical drive rolls

64, 65 respect F%i Y7 illisfa ¢ ARPkGANER ofheanggaecording to the
ur f ; the web portion 2 of 20 a holl ow fl anged

Ssrrenbgﬁégg&iﬁ't i s guided through the form ng and shapi ng

regi ons of theVWuere agrehtardoad ¢drnghg eapagityds egdujreidin a location

co. o DR S abAE BitRSaBo Y B iobRlad b4 of beams
dri veoidanibe detdred Ba¥ko badk Byeay S\athbld RRtemars sBERAS a spaced
60 may be fitted with strip edge rolls 25 70,71 to

mai NNt ahdibplyeaebinationsd t,igselbpierningiglenchéastener ortthe like 92 or

1056 c ar el se iRl Tk Bty wBbs L ifeh MRtaiied,
nmounsagpéibravket 94 fordsutfitiet @oAGIEIDREL ISe Sedurewtd flamgeLoe with

beans of varying wdths. FIG 16 shows schematically

a confscgen &7 oninglarlyn dgrehigr cables may bedormed Ay sapuping|a metal
stan [ '
oninaaRERopbe oS Rt ef] [a5biedo foma hotlow
si de cavityed B eAclosd electrical br somenihicationsigaidée dONO

004/ 113637 P 04/ 000824, 21 t [ 1
15 rom rol Ler 76FHuRB SHONGE Aelal MaRe channgr 155 fnationing as a
axi s ﬂggﬂjois"t OH°%F jofrt 1'@%"56@%@%? bR bAbiner hellow ﬂéﬁgé th&hnel 104

axis and roller 78 noun or rotation on a
i ncl furedioaingsassa bedres. Timbier flostingtl 66 i®secuned! to cant upper flange

of DSBBBARALAT G 48 SR S LiEhep B G Bspective fanges
| ocatpen 08WBE helléw RHGeOEharRas 68 sebdidd BprHPangR bracket 109
accommodat ed, a pair of beans
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



90 can be secured back to back by any suitable
fasteners such as a spaced nut and bolt conbination

W@ 044181 f - pi erci ng clench fastener or the |iReT/AR2008/000824
10 a self-drilling self-tapping screw 93 through webs
90a. Wien installed, a supporé bracket 94 for a
utilities conduit 95 nay be se ared to flange 96 with
a screw 97. Simlarly, duct for cables m

be f d
by saftangladrackaitlal sesHEathiol respeetivs Vel { agfﬂb&r{g/gtggcrews
by P e PLuitdbik Restkh&s 48 form a holl ow cavity

ectri cal or communi cati ons cabl es

102. 15 FIG JJ&a&‘fmﬂme&nﬂmdlmwtfdsmgﬂerdhﬂinweﬂangé@hannel127is
functiognin

f t. Fl is .
SuppASta dhCaing oD he anash AT ATiARnel 442 ad is secured
fun%b hgﬂ/aﬁﬁup pgti ngﬁéketﬂﬁoﬁfta%ﬁ&?rté %6’50525330 of channels

secured t ange y a nall 107 t he
| i ke12251 27 respectivelydyi sarews ec other szuﬁtab&f;aetﬂneve 1 31

by s angl o brateSetigl Sdacefoimioes THF ¢z sl ShatHeEC 22127
r espRepb¥ivelLaGaNe AttadHiRISoVL A ah§R bratket 138 §ék§um§d By screws

conposite structure 115 in tthe formof a holl
fl anf@.channel 111 and an ang! e section 112 secured

thereto by a

1ostruct ure 115 f‘h%gw&f‘ﬁ‘e&e“i hﬁtaéﬁ:ﬁ%g}ﬁ?l%g??l]g 132 could
to spypetired Wars@ewmmdddﬂmneg 135 @(temhng)bdmn/eelk fIanges
structure 25 whereby bricks 120 can rest upon angle

sect 1&handd38ut ot herwi se be secured to the web 114
of channel 111 | | r
portion 116a aﬁ?ﬁgrﬂg%& ﬁ.}éamr)r@v% P MQST%; ﬁ%dﬂ%’ﬁ?@éseﬁmy be
nmounémpipyedias dudtingafioc klectrital oalmleb 1BB4orl1§nedlkecr ew 118.
FIG 20 shows roati on , of cru0| for. oin
15petvean 30 nof (v RS Xt el Snbsale, heal 140 wherein a
' nveﬂhbeﬂbebﬁw R4 |§'§2a‘2:@‘réﬂ'>‘ﬁ§ andoltef Fave bF Q\Mﬁﬁﬁ@nﬁiushroom

secured perpendicular to an outer face 121
of ahsaahed bolts14&dnd hatsnt44 todecregsesecivngapagiégand/or to provide
PCT/ AL2004/,.00Q82 22 an angl e bracket 123 secured to
resp@ 9@0@ Qi§b4 125 by rivets, screws or any

ot her suitabl elt“r@&ﬂﬂ’f‘@\flﬁ bé 2pparéntaitos srsemiriieddntthe art that
smal |l er holl ow flange channel 127 is nestably | ocated

20bet waeliow flange ahgeae rrel beams acaesdingto theinygptior nekenly grpvide an
S "SRR RIS, 128 (RLEETHRE, LMY wih ot
ot hestractutsibearhasthmyeofferl8dse 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
25 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

30 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



Al ternatively, adjacent flanges 128,132 of channels
122,127 respectively could be attached by an angle
whe@edet63133 secured by screws 134. 10 In a spCT/AU2004/000824

further enbodi ment, adjacent flanges 128,132 could be
secured by a screwthreaded fastener 135 extendi ng

bet ween flanges 128 and 132. requi red, the holl ow
interior 128a of the flanges may be enployed as

duct longitedinakpending fhwebabl es 138 or the like. 15 FIG

21 shows yet apo . I e i n i
ti mber beam 14@ Féﬁggggpggﬁéé§ag gﬁ%@?%gég‘% 1\‘Aogg1ef42thereln
by nosbitodinalherieadingdtiffeninBrilsd52ut s 144 to increase
section capaci and/or to provide a decoratiye .
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FIG 22 shows an alternative enbodi nent of the holl ow
flange 30 beam according to the invention. As
illustrated, the beamis formed with Iongitudinally
extending alternating ribs 150 and troughs 151 to
provi de greater resistance to WO 2004/ 113637

PCT/ AU2004/ 000824 23 |ongitudinal bending in web 2.
If required, flanges 3 may al so have forned therein
longitudinally extending stiffening ribs 152. FIG 23
shows yet another enbodi ment of reinforced web 5

hol | ow fl ange beam according to the invention.



In this enbodi nent, transversely extendi ng spaced ribs
153 provide greater resistance to transverse bendi ng

w0 poweiB627 Thr oughout this specification and cP@EI/AB2004/000824
which follow, unless the context requires otherw se,
the word "conprise", and variaklons such as 10
"conprises" or "conprising ﬁl be understood to
inmply the inclusion of a stated integer or group of
i nt dgbABMBr steps but not the exclusion of any ot her

t ' .
T 000 o B Shak R R 2B g
structural beaapkeapelcnigate web; phdhar el ongate vveb

nd, hol | rall el ded t d
? 0 eacg o? \Ilﬁverpa @%ZP@%:H@F%‘QP%%F&S% gxm(% I na%Pag?ﬁ?a‘?%Fh other

S‘Qﬁ?h r;%tgﬂd Hl%‘?l?/'chﬁn eﬂSﬁebh%l@%eb §I@h§ op'i‘;@'s.it@‘éﬁdelsalﬁél%‘éf said

ending’in the sane direction fromsaid
pl anleolwiw flaajes lvatb extemidindindhe samead:t@tlpnech/ayn‘rcnm@ambplane of

oppotaif ethgalth fedmiharacierzel i tia 30afig 47 tE Whdtn of each said
per JCHERfednCoppaditd MR e8ftherict inabdifstiohsergendiular to
of sa beam between o(§)05|te outer 10 faces of said

fl an@@ld plane oksaidweb a1d theotiewh »f saiddoepm betwepr appasite outer

106 eriocks 8" priiaes 1A il Fipeia 2 40P nce " o 1nt he
rangg, of from Abzahpadciimed.in élahﬁaﬂnwherem themdioiof the width of

claiml wherein the rati oof the width each_sai d
f | ang@ch eaid flangs t thesdeptb ot saie fiavgeisint etrﬁ'age af@%mo# 5t04.0.

fromy15 to 50. |

\Nhe?%. n the ra'?ljo%aé? aé\g@%\g\nﬂgﬁﬁ%@ 1@5\%’% sal d #b%f the width of
and éaeh gaidtflangé teﬂteﬁtmnﬂdnesfs lodtigeweks is in thé eamwgfefrmm 15 to 50.
from2.5 to 3

| in. im4 .
Towher®in the r aﬁ?’@%‘? agg Jsﬂ ‘ﬁa%’lf' EE"@K%E'@E%LH%? ghtgud width of
andméégrg %@gltapgefaneqlﬁ@ déé!hdofféaéﬂ %@ld ﬁadge i& fiftheaBgge @f from2.5

fro 3.2. 6. A beamas claimed in claim1
wher & 8.5t he ratio of the w dth of each said flange to

e HePL % RSB LBk Sl i pie o

the pagh Salffidride aMdis4idafepth of each said flange is in the range of from
20 2.8t0 3.2.

6. A beam as claimed in claim 1 wherein the ratio of the width of

each said flange to the depth of said beam may be in the ratio of from 0.25

to 0.35.

7. A beam as claimed in claim 6 wherein the ratio of the width of
25 each said flange to the depth of said beam is in the range of from 0.28 to

0.32.

8. The beam as claimed in claim 3 wherein the ratio of the width

of the flange to the thickness of the web may be in the range of from 25 to
35.

30 9. A beam as claimed in claim 8 wherein the ratio of the width of
the flange to the thickness of the web is in the range of from 28 to 32.
10. A beam as claimed in claim 1 wherein said beam is fabricated



25 each said flange to the depth of said beamis in
the range of fromO0.28 to 0.32. 8 The beam as
web@isired3in claim 3 wherein the ratio of the wedi/AU20#/000824

the flange to the thickness of the web may be in the
range of from25 to 35. 30 9. beam as clained in
claim8 wherein the ratio of tlg width of the flange

to the thickness of the web is in the range of from 28

to 3pommbeela beamas clained in claim1 wherein said

b is fabri : :
25 om ot eel ADEAM & ganfod irtdsity TERHERERRA RS fabricated
wher feom rbigh dtrba%m étgglégx‘eatm'ahgd 300MdRahi gh Ist r engt h
tee reater n MPa.  12.. A [ j .
ol o 1830 Wher chhean ¢ BB & daifh 18 Aedeinsa higam i Tabricated

5st ai phesstapi!sted3 A beamas clained in claiml
V\/nereél)n sglﬁld&%eam I's fabricated froma planar web

menbd. wi th a Adleaowas chairged ircolien 1oumerenuzaid bgam is fabricated

wel ded _al o opposi te sjdes.nf said e .
ot el A RARAEREY hieribdr R 2 G TAndF TRghpsf 2bRtinuously
subsiaRiedadibig 'Egpbéﬁm §ideB oflsaiiewas niembui, @ach ¥aid Bskow flange
of said web menber. 14. A beamas claimed in claim 1

wher Bembgiihavingan erd fagerlyipasubstantialy ia the same planaas an outer
of s I clainmed in claiml1l wherein
10sai dfa%géjr%%%gd @B%@@gg by a fol ding process. 15 16.

]:c’% bedum as cl ai Adamas chiirmed imbleimitrwiserieth saidiveam is fabricated
abrjicated, by a roll formng process. 17. A beam as
cl aj e 3 ginglesheeteof\iR8lei n free edges of hol | ow

flanges are Coﬂtﬂeré‘r‘ﬁ’%lélc}»éiﬁgéri]rﬂ p@krﬁq%ﬁ&eﬁﬂsa%@%gws fabricated

web portion to form close ol 'ow fl anges.
beanbwa foldingnpcesscl ai m 17 wherein said free edges of

1635 d'Bne face OBSA ACRAOR I BPRC HeS Ohyoar . aicated
of sg#,g roft Borndiflg pfokd@m as claimed in claim 17 wherein
said 7ree edges  of said

17.
flanges are continuously seam welded to an adjacent web portion to form

A beam as claimed in claim 16 wherein free edges of hollow

closed hollow flanges.

20 18. A beam as claimed in claim 17 wherein said free edges of said
hollow flanges are continuously seam welded to said one face of said web
intermediate opposite edges of said web.

19. A beam as claimed in claim 17 wherein said free edges of said
hollow flanges are continuously seam welded along respective side

25 boundaries of said web.

20. A beam as claimed in claim 1 wherein said structural beam is
fabricated in a continuous cold rolling process.

21. A beam as claimed in claim 20 wherein said free edges of said
hollow flanges are continuously seam welded by a non-consumable

30 electrode welding process.

22. A beam as claimed in claim 14 wherein said free edges of said
hollow flanges are continuously seam welded by a consumable electrode



hol | ow fl anges are continuously seam wel ded al ong
respective side 25 boundaries of said web. 20. A beam
w@googhaicsed in claim1l wherein said structural PGEALIRG0S/000824

fabricated in a continuous cold rolling process. 21. A
beam as clained in claim20 Wh%ei n said free edges of
said hollow flanges are contifitously seam wel ded by a
non- consunabl e 30 el ectrode wel di ng process. 22. A
bearl’88€%%-ai med in claim 14 wherein said free edges of

o % AP R VAR o

26  hwllovefianged3areAontinuoasly seammwelded byl a ERVY pragessei n

dgeg of sal d_ihol ow f
onthuousty dbBRATLAHEIZC 4f iR BBean S stugiugabeams

5as C%rélfasﬁcéte Gl %ée%&él%dh@é%%%%%@%’taﬂ%@ﬁng5

are fabricat e from sheet steel having a corrosion
resi2i.ant coatAbhganpas clairbedin elsing Riwhaleinsaid siruetanal beams

wh | b . j . .
cor rie b utbatddn R AeinaitEalbitofeging of said
sai tred é@ge§dﬂ§§|dcffavﬁésd flanges. 26. A beam as

claimed in claim1l erein said web includes

st i f2@®ni ng ri b.beam as plaireddn ctiaimreldw ﬁr@naﬁw Jgeb includes

r iffening ribs extend |ongitudinally of
sal dsqlff%kr)] rﬂggﬁéA beam as clainmed in claim26 wherein

sai Rati ffeni Ny badrs asezibmeld tin aisive 26elviieain ke ctiffebing ribs
15 29. A beamas clainmed in claim21 wherein each said
fl anQ;f@?e”‘ij RNien Yy Of sRIdMeR | ongi t udi nal Iy ext endi ng

stifjgning ribg.peam as claimed in claim 26 wherein said stiffening ribs
extend transversely of said web.
15 29. A beam as claimed in claim 1 wherein each said flange

includes one or more longitudinally extending stiffening ribs.



