SHEET METAL STRUCTURAL MEMBER AND FRAMES | NCORPORATI NG SAME TECHNI CAL H ELD
This invention relates to elongate structural nenbers for use_in | oad.
bearing frames conprising a reticul ati on of such nenbers joi ned-2ach 2|
each. The inventive structural menbers are well adapted, but not
exclusively so, for use in triangulated frates, that is to say frames 5
wherein the rigidity of the frane as a whole results fromthe triangul ar P
arrangenent of the nenbers rather than fromthe rigidity of the joints “s

bet ween nenbers. The_j ti | .S o i r

cold-fornmed from shes;Hé%faME%%‘r SgﬁﬁfiﬁﬁmmEWﬁﬁ Mﬁ?ﬁ%§al
aspects, nanely 10 the nature of %ﬁﬂ %4 s, the nethod of
manuf acture of the menbers, and tHg&Elture osang?nts Egtween menbers in a .
franme. The invention also extends to structural franes assenbled from _
menbers and/or utilising joints in accordance wth the rel evant aspects of
t he i nventi onTEBGH : ART Prior known el ongate structural menbers
that are cold-fornmed from.sheet nmetal, for exanple, by rolling, folding or -
pressing a nmetal strip, have typically been essentially channel, Z or |

sectioned. That is S | '
projecting from 20 ﬁ?‘ﬁeﬁﬁl@é@@%{ aﬁgsﬁ@qﬂr&%&%@a&%%ﬁ 3‘?.* ﬁjgf%
for exanpl e, tgghrifg’ | t tislhg iah eeficulationl bbsuth mhemibers
e’ 2P 988 Bebri ramies: cuinptiting i vete ot
PCT/ AU93/ 00092ach to each. The inventive structural members are well adapted, but

| not exclusively so, for use in triangulated frames, that is to say frames %

5 wherein the rigidity of the frame as a whole resuits from the triangular

arrangement of the members rather than from the rigidity of the joints
between members. |

The invention is concerned with members that are cold-formed -
from sheet metal, but, within that limitation has several aspects, namely
10 the nature of the members thems_elves. the method of manufacture of
the members, and the nature of joints between membeérs in a frame.
The invention also extends to structural frames assembled from
members and/or utilising joints in accordance with the relevant aspects €
of the invention. |

15 BACKGROUND ART

Prior known elongate structural members that are cold-formed
from sheet metal, for example, by rolling, folding or pressing a metal
strip, have typicélly been essentially channel, Z or | sectioned. That is
to say, they have usually comprised a web with flanges projecting from

20 the edgeé of the web. The original strip, which may, for example, be
steel strip coated with zinc or an alloy of aluminium and zinc, is



necessarily relatively thin, say two or three nmillinetres thick, to render
it col d-forygygsiigRyt the resultant light weight structural meghgrgiugs z
suitable for use In structures subjected to relatively nodest stresses. For
exanple, they find wi despread use as the structural nmenbers of wall 5
frames and roof trusses in dwellings, sheds, 8mall conmmercial buil di ngs - and
the l.ike. DI SCLOSURE OF THE | NVENTI ON Wen the flanges of such structural
nmenbexs are subjReeessardy Felativaly hirs say twoor threedmilimetres thigk, to render it

bucki i ng of the GfBniaraable, B abe, sAsubaR: JoR et SndliE iembats, are
rodes of a1 1 Ur s ARSI usholn SIATALFed 'SISHEHRN 16 el 88A8 OindigB " Esses

functioning as a strut, If an adventitious ndi n causes spl acenen

of- a centre portFonesaniple, thraypfindiwidespreatdaise astther staictabalumerhibeshofiwall
point of 15 the nmenber's section. Generally speaking, the design of

structural merbeframescandsroal teusses in dyvelliags, sheds) smalt pemmersiak buildings
t he net al decreasea. %q@ | i ghter the gauge of the sheet metal the nore
likely is a cat @8 35 [ ,e'prog-ressive type failure originating in the

uni ntended or excessive 20 deflection of a snall part of the section. On
the other hand, it is desired to reduce the netal thickness as nuch as

possi bt e so as. tDISCUDOSURE OFTHEANVENTION! t he wei ght of the nmenber.
Therefore, an object of the present invention is to provide a structural

menber-of the kind under discussion that is made fromlight 25  gauge sheet
gecﬁiﬂgbgg?ogggg -,t han ‘WhéR" twéi ?lléhg%réd o¥m,sitfcrf': hszilrsuc?u%l “fembers \Aa%géllxgjze%tled to
axial compression, either d_irectiy or as a result of bending loads on the
10 member, failure frequently originates from buckiing of the flange's free
~ edge remote from the web. Of course, other modes of failure may
occur, for example the sudden collapse of a member functioning as a
strut, if an adventitious bending load causes displacement of a centre
portion of the member due to rotation thereof about the shear point of
15 the member's section. |

-

. ~ Generally speaking, the design of structural members becomes
YR  ‘more exacting and critical as the thickness of the metal decreases. The
lighter the gauge of the sheet metal the more -likely is a catastrophic,
progressive type failure originating in the unintended or excessive
20 deflection of a small part of the section. On the other hand, it is desire_d .
| to reduce the metal thickness as much as possible so as to reduce the
material cost and the weight of the member.

<}

Therefore, an object of the present invention is to provide a
structural member -of the kind under discussion that is made from light
- 25 gauge sheet metal, no more than 1.2 mm thick, and which has a greater -



3 load bearing capacity and is ‘nore stable under 'l oad than conventional

menber s _ bval ent weight per unit length. The buil ding indust i n
respect‘@?ﬁﬁ%i ¢ housing and |ike buildings is very conpgqﬁ /00042
every effort is nmade to contain costs, 5 both in regard to the structural
menbers used and in the erection of prefabgicated or other frames made from
them Thus, it is desirable that the nenbers be suitable for nmanufacture.by

aut omati ¢ andogdi béagingdcapacity @ndciss seore stabllet brder dead dhaheconvdntiondr
efficient use of materjal js achieyed and that they |lend thenselves to .

si npl e on- si fAeMpersQlaguivaignt weight\rerunitdengthed | abour. Thus, anot her
object of the invention is to provide a.light gauge, cold-forned, sheet
metal structural nmenber that neets those desiderata. The'invention consists

in a cold-forned, al indhl : TA$C ~:RAVI 1
metal thickness nﬁ%‘éﬂ’ﬁg"&&éﬁﬁ\gﬁﬂﬁ?ﬁf déo%’ﬁ%?‘?\%rﬁ@ss'ﬁgs@g‘tﬁlgﬁl y
pl anar web thuildings tisweryncompetitive! and @veryi efforidisemade to'sontain Icosts, -
fl ange ext engqriﬂ al ong one sai d edge and probgcti ng laterally to both sides
of the wel alfs £egard e they strugtyeal ceasmbers) ugash @ndhdn dhec eraction cafge

and, projecti . rall 0,.Qne si de. onl the b. .The .i nveptign

al so consi st y?%@f‘#%éﬁﬁabﬁﬁra %H%%?rﬁn abem\e %ﬁnﬂ is desira }e at

i nventive ne I fnembetse I ogh WOV | i's

cold roll -foimrrgdW?om aéskgstﬁt Iall Sb#rﬁg?ﬁgﬁ?t%?%f bghgeqtb%%hwnaﬁ{m

]ccaxceedi ng 25 predactioni prodesses;sthatathiiealdsigni behsuchwitiato edficient fugerst
roman material is achieved and that they lend themselves to simple on-site “w/

10 assembly by relatively unskilled labour.

- Thus, another objéct of the -invehti'on is to provide a Iight gauge,
cold-formed, .sheet - -metal s_tr_uc;urél ‘member that meets those
desiderata. | o |

The invention consists in a cold-formed, sheet metal, elongafe

15 structural member having a metal thickness not exceeding 1.2
. millir__netres. comprising - a. SUbst_antially planar web .having two
l(_:ngimdinally exténding e"dges. a first hollow ﬂénge-extendinb along one u ,

said edge and prqjecting laterally to both sides of the wéb, and a second
holiow flange extending along the other ‘said edge and projecting

20 laterally to one side only of the web. | |

The invention also consists in structural frames incorporating onie -
or more of the inventive members.

" In- preferred. embodim'ents of the invention the member is cold
roil-formed from a substantially flat strip of sheet metal not exceeding -
25 1.2 mm in thickness, and each said hollow flange is formed from an



WO 93/18244 - . : o T - PCT/ AU93/ 00092 4 edge
zone of the original strip. Each such edge zone is returned on |tself as
the strip |‘S’0r9é?18%rned to forma hol'l ow fl ange, and the freeP 6% P‘&Pﬁ
of the edge zone is held flatly against one side of the central zone of the
strip between said edge zones._ The contacting45 areas are secured together
by fastening nmeans, either contl nuously along a Ionmtudl nal line of the

nembesbor i nt er iddedne Af e onginalt strign Eathneuchidige Zone lsS@etl.hﬂéd on

each hollow flange is a substantially conplete tube and the structural
menber' s web, bdtself casfwtlmeestnpf iss olt-formedato Zorm anboliawdflange, randg.the tree

th I 10 t of, d le th
construct] on T e mardin of dhe, eoszane 1$ R TgH: agAnsh o siggat] the

rogi stant to ety 2pher Eeth%ﬁézfiﬁ aﬁ%ﬂ%ﬁﬁ%‘“ §dg8r 28ntEs, Ti LontiRiifig
conventional g - t&@asorareheaﬁake@ewdf fl’ﬁ%témﬁgdméér%ﬂ Rithief tantinuously
sized original strip . act that one-o 'anges projects in.
bot h directions along taqdomghudmahbllree ohdhef Imembero ot aintgrmittentlyalatl spaced

and to .transfer those | oads to the web nore near | ane of
t her eby | oadi ng INIRIV ailﬁﬂ ﬁﬁ@&r ayling, sQ that eeﬁgahqllqmgfarfgﬁ % asﬁyhﬁxasﬂ#'a?lv

(ot 11 oat | oa P BPIetECuE e slAalfal ebop e Wik Sogihh tinbB38a of sala

conventional chaggifraPzoAB0ARd SEHilli 6066 MRFEINS. of R feridiRal Birip,! i aeledst in

substantially planar, and that one of "the hoOllow flanges projects in one
di rection o, part; |of doublécthickness.of Thisj construstion| rasulysmnt sa t:struﬁaral
the end of one rrerrber and -ano her 25 ~menber that is g‘ont uous

joint, in that tTHera bat owhenu BinRctianing ras.#, beam; that ’r\Q?stt 3”%’9 giore

the conti oo JeRusant 26, g of gy@ TPl it HethA? 6 Whear br bt of

' these attributes, by comparison with conventional I-beam or channel
sectioned members made from a similarly sized original strip.

15 The fact that one of the flanges projects in both directions from
‘ ihe web, enables that flange to carry external loads ahd to transfer those
loads io the web more _neariy in the plane of the web, thereby loading
'the web more nearly'in' direbt shear, that i's to say with less torsional
— stress in the web, than would be the case with a less symmetncal load
20 recewmg flange, such as e|ther flange of a conventional channel or
angle sectioned member.

The facts that the web is substantially planar, and that one of the

hollow flanges. projects' in one direction only, facilitate the making of T-
joints and like joints between the end of one' member and another

25 member that is continuous- at the joint, in that the discontinuous member
may lie flatly agalnst the web of the continuous member for affixture by

a simple through fastener, or in that a simple, substantially flat, coupling
plate may be used that extends from one member to the other across

<f



pl ate may be used that extends from one nenber to the other across

93/ 1824 . PCT/ AU93/ ()‘Q_O? nt
and bea‘r4vs 'ﬁa y agai nst the webs of both of them for ready a ’%l xtureg‘i
thereto. The fact that the hollow fl ange; are essentially tubul ar enables

ot her corrponents to be nailed to a flange’ by neans of a nail 5 penetrat| ng

the nai . ol ininitcabuZBREr Al TR k78 Tibo of b GE oy oE1dhdnS,

fromthe flgﬁg&urgﬂqérgigubl e engagenent prevents the nail fromt|It| ng to
and fro under directionally fluctuating external |oads and enables it to
remain tightly held by the nmenber. This.is not 10 normally possible with

ﬁgnmiﬁr”;! o nai | 5. ThelTadt gral ghe ?ﬁéﬁéwfﬁ%&éfﬁ.“é?e?és&%ua‘ﬁ?wﬁﬁr SURRRADIES | ng
a1l P SotpBHERSEZlo 288, HalleeF o 1 Mufbsl 33 Chidhel“o1,c8 gl

rvent o5 ppsheticing Bie maisrialcit iigarg NG spacktcboatopelnib aEhy

inter- re i onshi enhances the extent ®to which _ ]
i ncor porati thetlbn?th rofy the! fail, ohe mereatheienaltieemers thet flange and! one.
|

Furt her ‘design refinenments |leading to the abl|lté3t0 create a stable and

effective | redtideparts from itherflargs. | Thak doubla-engagement.pravents the
becone apparent, fromthe fol g r_of .pref
embodi ment sM aﬂR‘ il Irﬁl:'g& P&%V%B 'ﬂ&éam%%% W ggﬁgﬁal
embodi Ment s gy (GHRESVR Et?sf‘émﬁﬁﬂ tight§théld oyeudesmérhaér' nmée.si%t"
her ei nafter vvrth reference to
10 normally possrble with conventuonal llght gauge sheet metal components
usnng conventronal hammer-rn narls and IS of consrderable significance
in that simple nailing probably remarns the qurckest and srmplest form of

fastemng yet devrsed

Thus it will be apparent that a structural member according to the

15 invention presen'ts'a plurality of fe_atures which, in their totality and inter-

relationship, enhances the extent to"w_hi_ch such members, and frames
incorporating them, may fulfil the several desiderata mentioned earlier.
| __Further desrgn retrnements leadmg to the ability to create a stable and -~
'eﬁecttve load bearrng frame from very lrght gauge sheet metal will
20 become apparent from the' fouowmg descnptron ofa number of preterred

embodiments. '

BRIEF DESCRIPTION OF THE DRAWINGS
By way of example. several embodrments of the above described

| mventlon are descrrbed m more detall heremafter wrth reference to the
25 acoompanymg drawrngs '



25 acconpanyi ng draw.ngs. : V\D'93/;.\“,1'8244 ' . 6 -
_PCT/ AUO3/ 00092 Figure 1 iss an end el evati.on of a -strucural n 3G.C | ng
to the i nWO®3IB24- gure 2 is a side ‘elevation of a portion ﬁf@%‘i&'&gﬁ _
structural nenber of figure 1. 5 Figure 3 is a side elevation of a
sinpl e roof truss, being an exanple of a tréangul ated frane incorporating
structural nenbers according to the invention. Figure 4 is a side elevation
of the apex of the Phafidgu %\p& iof %R \WthEt ePSé0 BBt 6rdiRg 4ed
4 in that figure, dir:{g/\bgétg'g 4@%@}%{ @glog.%--ﬁ gg';éem? Is a view of “the .
apex of figur et idventiorewed from bel ow. Figure 6 is a sectional view taken
on line 6-6 of figure 4. Figure 7 is a viewsimlar to.figure 4 of an eaves
joint of the truss 15 of figure 3 appearing within the encl osure nmarked 7
in that figure. Figure 8 [s_a sectiqnal,.view: e I | = f
fi'gure 7. Figure 9 Q‘Hevéeﬁv%i ?aﬁcieYEt"P'i]ﬁréa&%ﬁpﬂaﬁFﬁMP@%&éep
eaves joint. Fbpﬂéﬁk %A' and 9B are detail end views of the chords neeting
at. 20 the join seen in the directions of the arrows A and B

respectively. WO 93/ 18244 .
PCT/ AU93/ 00092 - . ' .
' 5 Figure 3 is a side elevation of a simple roof truss, being an

example of a triangulated frame incorporating structural members
according to the invention. | |

Figure 4 is a side elevation of the apex of the truss of figure 3
appearing within the enclosure marked 4 in that figure, drawn to a larger
10 scale.
— Figure 5 is a view of the apex of figure 4 when viewed from
below.
Figure 6 is é sectional view taken on line 6=6 of figure 4.
S R Figure 7 is a view similar to figure 4 of an eaves joint of the truss

15 of figure 3 appearing within the enclosure marked 7 in that figure.

Figure 8 is a sectional view taken generally on line 8-8 of
figure 7. o |

~ Figure 9 is a view similar to figure 7 of an alternative truss eaves
- joint. Figurés 9A and 9B are detail end views of the chords meeting at
' 20 the joint as seen in the directions of the arrows A and B respectively.



7 Figure 10 is a viewsimlar to figure 4 of an alternative truss,apex
Fi gure @?;i,w end vi-ew of one of the chords neeting at .the apex"%}g‘a
na

secti ol view of the coupling plates associated with it. I'—'i"g'lfr“eu-’fl'l S a

side elevation of a joint between a truss bottom5 chord and two truss

I nternal nenbers neeting at the joint. Figgre 12 is a cross-sectional view
of a truss top chord and a truss internal menber making a T-joint wth the
chord. BEST MODES RigumaRRYisva Jew Similantaiigurdl 4 lof art alternatiVe tRisscapexsy’

illustrated tp/ fi@gglrog.l and a rmé bF roll- 10 -formed fromthin,

hi gh-tensil e FigH 1S gL e0d VIew 0t onecet the chords mestingat therapex andor e
than 1.2 mm thj : efer JoR. 1 Lt hin t Jange of fromO.4
to 0.8 mm 1 n 9 ReSHRRELvRYY of 8 BuRIRGEbiatds sl Wik Tan: a1y 0.6
mm |t may be roll-fornmed by the single passage of an initially flat strip
of appropriate width through a 15 series of stands of formng rolls which

successi vel y nodi fiiguhe 1shapea sidehelevation pfissijointt betwednt Actrusghodttomy i P
may be said to ¢ rise a central zone flanked by edge zones having free .
edge mar gi5ns.°?‘ﬂ‘i8 PUﬁﬁﬁﬂm@égabmbgfﬁm@eﬁlmﬁgtheqom.ntraI zone of
the original strip and two hollow fl anges 10 and 11 respectively, formed 20
fromthe edge zones of the strip excluding their edge nmargins. Flange 10

conprises a tubul g fa PEIY i) 3 tj [ Si
GRS 35%1 0 16 redigBROM 2D s RELBSBNSPCHOREE Vg of B LS on' Gbrd e
| ateral |y tottusshintervad member meking & Tjoint with tHe chordhtegral with the

central. zone of the original strip and flange wall 16 is WO 93/ 18244 -
PCT/ AU93/ 00092 . ' ' o

BEST MODES_OF CARRYING OUT THE INVENTION :

The structurel merh_be_r illustrated by ﬁgures 1 and 2 may be roli-

10 formed from thin, high-tensile, preferably galvanised, steel strip, for
example strip nje more than 1.2 mm thick. _For preference the strip is-
within the range of from 0.4 to 0.8 mm. in thickness, with a most
preferred value of substantially 0.6 mm. I rnay be roli-formed by the
single passage ef an: initially flat strip of appropriate width through a

15 series of stands 6f forming rolls which successively modify- the shape of
the strip passing-;;hroug_h' ih_em. That strip rriay be said to comprise a u
central zone flanked by edge zones having free edge margins.

The member comprises a web 9 comprising the central zone of
the original strip_.end two hollow flanges 10 and 11 respectively, formed
_20 from the edge zones of the strip eXc,luding their edge margins. : .

Flange 10 comprises a tubular body of pentagonal cross—-section,
comprising .ﬂange_'waus 12 to 16 respecﬁve!y.__ It will be seen that the

- flange 10 projecte_ Iateraﬂy_to both sides of the web 9.' Flange wall 12 is
integral with the central zone of the original strip ahd flange wall 16 is



8 integral with an edge margin 17-of the original strip. Flange wall 14 is
referred to as the | oad hearing wall, in.t hat-articles restin 9 92
support ed WQ 93824 nber woul d normal Iy rest upon it. The central zone o
the original strip and its margin 17 are 5 secured flatly together by
fasteni ng means conprising, in this instanceg a row of uniformy spaced
apart clinches 18 adapted to _hold that zone and that margin in contact, and

to tikgnsfer shqafedradgitt et Sgewarargins 47t bhtheacrigifial stip.v cFlarige: walk14ast
of, and contributes to the strength of, the web 9 of the structural nenber.

Such clinches aefered txrasvtheTiead learing walldiaecthatyartigles Jresfing 4pos:iafg
smal |l areas of netal ., fromthe two. pie ] Ol t readi ng the

di spl aced net a|s‘m)°?ﬁ%@31¥tﬁ1€t E‘?’EP%F H&ﬁﬂé&ﬁ&'ﬁgg%@g%?oneans of rotary
di es of known kind, and in effect such dies preferably conprise the |ast
nmét stand of the aforesaid series of stands of forming rolls. Although

preferred because 15Thef cehtial 20ne! ofi the aorigirvat estrip. famdreits omargire 17 are
cl.inches 18 may be replaced in other enbodi nents by other conventional .

fast eni ng meBinssecunedsftalip tegethes by fasiening-means Coaprising.oimiis irstange, a

't ﬁgdngffﬁhﬂiwf oW Of itormily S el'r PapterSinghel 16 adAbBHR, hld,thel H4fia, B
. e S

Doar g or ea ol TRTALIIAND Gontol hd 10, Fangfer BIsh lbads MefetaWEEn, @ that

that rests uponghbig dffestively Betomesi antecowiribates ¢o tthe strangth of) the
a nail extending through the itemand the flange. Such a nail my pene{rate
théial | 14, exwebdOanf thes stiustural |memier. i Sugh slinghes rarer wallgknowny ey
energe by piercing the wa As i ndi cat ed ear

nail is nortO0ef aE%tPTQQUQelglrp%S.@EP@M ISPIAGNG @'Bléil?#rqqtshlﬂgﬁggfagiﬁéngﬁé rﬁﬁbg

thickness of thg eleCloifiet®and then spreading the displaced metal to prevent its

' return. They may be made by means of rotary dies of known kind, and

in -effect such dies preferably comprise the Jlast met stand of the

aforesaid series of stands of forming rolls. Although preferred because

15' of their simplicity and ease of formation, thé clinches .18 may be

replaced in other embodiments by other conventional fastening means,

for example line or spot welds, rivets or adhesive.

o The load bearing flange wall 14 pfeferably has  a width

| substantially equal to the maximum width of the flange 10, preferably is
20 normal to the web 9, and preferably is substantially flat so as to present

a substantial load bearing area normal to the web to arjy item to be

supported by the member that rests upon the flange. Such an item may

.be nailed to the flange 10 by a nail extending through the item and the

flange. Such a nail may penetrate the wall 14, extend across the hollow

- 25 .interior of the flange, ahd then emerge by piercing the wall 16. As

indicated earlier, this ensures that the nail is. more effectively gripped

than it would be if it penetrated a single thickness of the sheet metal.



WD 93/ 18244 - - © PCT/ AU93/ 00092 9 The nai |
may be dr|ve a conyentional nailing gun or by a hand he he
flange P%s | aterally of the.web fore in one di rectl%&m Mgghe
other. This provides for nore latitude in the positioning of 5 such nails.
However, the out of symmetry nust not be ftgken to extremes, and in
accordance with the invention there is substantial projection of the fl ange
10 to both.siryesnail rhag bediriven bytae:dwwmahal PRIIMY gunbP bYoshand held”
projecting flange prOJects about fhree tines as far 1n one di'rection as it
does in the hammer. The criteria governing the 10 preferred proportions of

the flange 10 in a menber constituting a chord of a truss will be discussed
nore fully below with reference to figure 12. The flange 11 conprises a

50 b osnect el y T 1850BL1 6 AdiacE kb, 6P TG RSk LA ol Hioddoh®
the original yfan if. thendthéat THils prbaides:tor mbfo t4itkelecth te! pesiioniniy of

central zone by clinches 29 corresponding to clinches 18. Thus, both edge .,
mar gi ns oS t Buchr ingilsal Howevendthe soutrofr. symetryamushawmcbeattakenn tohe

web of the roll-forned nenber. Fl an 11, ray ‘al so be nailed, but is not
shaped speci eXtremes.wiand 40 a@ﬁ@[di&iﬁbwuht %%s'@leﬂﬂpammﬁ[e dénsubstantialn .

o that a. br ioiéehRn" bR dandh T ke b gk 8F3nd' WBFISccln (BE' budeifn

figure 1) of .ﬁgtaabéathuseaaablwp%mnﬁg Ry profects b tnfed e asdrarase

contact with a coupling plate, or .th a second, simlar nenber, that
may be 25 j oioned direation va® & dpesoinethe oothier: hr Theh criletiangoverning the \w/

10 preferred proportions of the flange 10 in a member constituting a chord
~of a truss will be:discussed more fully below with reference to figure 12.

" The flange 11 (:ompri_se_s a hollow body of quadrangular cross-
section, comprising flange walls 19 to 22 respéctively. ‘wall 22 is
integral with -the ?o__pp0site edge margin 23 of the original strib. and that

15 edge margin is “clinched to the strip's central zone by clinches 29
corresponding -to-¢linches 18. - Thus, both -edge margins of .t'he original
strip and its central zone are incorporated in 't_he web of the roll-formed

member. < - - IR v

Flange 11 may also be n_ai'l_ed, but is not shabed specifically with
20 that capability a's" a paramount consideration. More importantly it
projects laterally in only one direction from the web, so that a broad flat
face, &:omprisi_n'g the right hand surfaces (as seen in figure 1) of original
‘edge margins 17 and 23 is provided for face to face contact with a.
coupling plate, or the web of a second, similar member, that may be
-~ 25 joined to the web 9 by conventional through fasteners. -
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flange 11 does not. provi de so nuch lateral stability as does -the flange 10
and t her ef MO 93824t he nenber is used in a situation in whi ch BGI/AU93/00092
subj ected to bending stresses it is preferable for the flange 11 to be the
flange that is placed in tension. 5 Thgg nvention was devi sed
primarily, but not exclusively, to produce menbers for use as the top and
bot t ofr chor ds of 1 00fTheé UREE 13" Boe8OROE proviedss HiilichSiatérl %tasniqu% gees
particularly in that context - with reference to figures 3 to 8. The truss

il lustrated by tthesHianggui(;sandtherafose iwherenthe member iscusedhdn & sitaatian in

bottom chord 31 apd.a plurality of [nternal nenbers, 32. A widely used form
of roof cover i ngVRiGkItIs Subiestes to,PBRdIG suBSEeRdt is arateralie Tof shadiange 11
other small cl adgl L€ ' santiles |ike cladding pieces are
supported by tilqg @gttﬁémﬂ'ﬂﬁﬁ% élhésﬁo'ﬁ tghﬂ 5 of roof trusses. As each
tile or cladding piece is small, considerable 15 nunbers of tile battens
are needed. It is therefore highly desirable for the battens to be fixable .
to the trusse® qui cklThey inventiomswas fdevisedr printadly, i but snotsexelusiveiyr to
the battens to be nailable to the trusses. To that end the top chords 30
are i n ‘accor danderogiuce membeis fier use as dhe toprand dHattam shordsveliroalirusses,

et eronce 1o 11 gabbcaRotet SRR 1€ il dRSehBedo TRt RO dhqthar

det ai | :bel ow. Ascmxpgﬁﬂ} PSteréRte it6 fiduies St gand 8, the chords 30 are
| ow

di sposed with their sa I rst holl | anges, those that correspond to
fl a\rrge' 10 of -the earlier described enbodi ment, uppernost. ‘The primry

The truss illustrated by those figures comprises two inclined top
10 chords 30, a bottom chord 31 and a plurality of internal members 32.

-A widely used form of roof covering comprises terra cotta tiles,
" concrete tiles, slates or other small cladding pieces. ‘Those tiles or tile-
like ‘cladding pieces are suppbrted by tile battens fixed to the top chords
of roof trusses. As each tile or cladding piece is small, considerable
15 'numbers of tile battens are needed. " It is therefore highly desirable for
| the battens to be fixable to the trusses quickly by inexpenisive fasteners.
s ‘Thus it is desirable for the battens to be nailable to the trusses. To that
end the top chords 30 are in accordance with the invention, and in this
exemplary embodiment are '_substantially identical to the structural
20 member described above with reference to figures 1 and 2. Therefore,
| the chords 30 are not described in detail below. -

As may best be seen in figures 6 and 8, the chords 30 are

'dispbsed with their said -ﬁrst ‘hollow flanges, those that correspond td
flange 10 of the -earlier described embodiment, uppermost. The primary

25 difference between the chords 30 and the figure 1 member is the
~ -provision of a marker groove 33 in the load bearing wall _of the flange,



25 difference between the chords 30 ‘and the figure 1 nenber is the

provi si, f1faqqer ker groove 33 in the |oad bearing wall ofpdhguosAR0e
Wo o3/ R0 18244 C PCT/ AU93/ 00092 11 whi ch

groove is in substantial alignnment with the web of the chord 30. The groove -
33 indicates the position of the web to afperson nailing tile battens to
the top chord, and assists himor her to position the nails correctly, ’?;?

that they piwhich greowelisoin sSubstantialdalignment iwithvthe Wweb of théhehdrek 80
chord 31 has_the sane cross-section as the top chords 30, although, as
assenbl ed i nTR@OROAYE33tindiaates Jhecpesition: of ghe webttedacpersencoailing tite t op

Che hot o (TRNEAD 3" 1R Bt EbBRy L BRg"BENEREHEF " Refinol REslioht o Wl
proj ecting fegpgety,oso that ﬂdﬁf}ﬁﬁrcéfthb%miwrﬂ‘an@é_ahﬂraﬁﬂa%ie"ﬁeﬁﬁi ling

battens to the bottom chord. e braces 32 are conventional. channéls or,
nore preferably C sectioned nenbers, that is to say channels with intunmed

jof nea %’?L'Q%ﬁtfﬁ%k ot hoIc Al %Bféﬁgcggﬁf‘éégidéigééﬁeﬁngsf&aﬁép 15
that i1 the Gtiore 30 BBARYGR. 5 B8l bl e, s 4Bt BGhSHT ehptd e 4oy e

little or .nqng%hs%ggjégmﬂe: el He! @‘hdrageéd afﬁsg{é]leﬁste;g&rbﬁfﬂﬁd Itqﬁ?ésasy

nenbers’ are no To signith cant ndi Ng- Stresses
al l ows the neormection dfethe braces82stoethie battomr elsord, sthis' expbsesetiie Rfad use
of material. Thus the braces 32 are preferably pinned to the chords 30 and;

31 by a si ndre@amnngoNgh %foth_e__ sloubiy projecting dkangey famihaigacein okfasteners~
chord angy, bracealiiting thfihg B&hbAS t8--tt_h§at_§5h&’?ldcﬁ§r;q. |

The-bracés 32 are conventional channels or, more preferably C-

~ sectioned membét#. that is to say channels with inturned lips extending

along the free edges of the-__c_h_ann'el_ flanges, and may be joined to the
chords by conv'_e__n'tidnal meahs. such as rivet_é or clinches.

15 However, it is well known in respect of triangulated structural
frames, that if t'h'e._lpads to be bome are applied at the joints and the

. 'jo,ints' have little -or. no stiffness i_n_the plane of the frame, then the v‘

: individual membefs -are.not 'subj_ect_ed---to significant bending stresses.

~ This allows the _m'e__'mber_s_ to be long and -slend_er and results in efficient
20  use of material. - Thus the braces 32 are preferably pinned to the
chords 30 and 31 by a single 'through bolt or the like extending through

the webs of the chord and brace where th_ey overiap at each end of

each brace (ex_cépt at the apex of this truss, where such through
 bolts 34 may extendthrou.igh a coupling plate- extension - of each top

- 25 chord's web, as will be-described below). It should be noted that the
_inventive cross-segtibnal sha{pe of the chord -members allows the ends



each brate (except at the apex of ‘this truss, where such through bolts 34
may -ext end_:t hrough. a coupli ng pl at e ‘ext ensi on--of each top 25. chord' b
as wll be“&%gyaggﬁﬁ below). It should be noted that the inveﬁFEﬁéﬂma”Mﬁgz
cross-sectional shape of the chord nenbers allows the ends WO 93/ 18244

- PCT/ AU93/ 00092 12 of the webs of the braces ?2 lie flatly against the webs
of the chords, enabling such g sinple and effective joint to be used. The

top chords 30 apfithe Wabs ot el beates td. lidh filafly Ayaiee thexwebsOof thedsbrds,
coupling plates 35 that are hingedly pinned toJgether and, in this 5

i nstance, to twenablingesicheesing@le and gffectivegointytodbe efsedct ed by a bolt 36
extending through flat overlapping body parts of the plates 35 in face to
face contact. Alternatively a hollow rivet or other generally cylindrical

‘n h fast : . oy . : .
ot Suaret: "o T 8 oot o B oS ek U lollRY 475 End &' e o
| at 35 f ' i
barts mmy |16 fIoyided SouBliG pialed B9 tARe e Iigedly piiad Seutiich Endiowthis
secured. Thep mingstancep toetwo cof the dracess2.37Therpianing may\keteffected by a

fastening nmeans. At _each of the eaves_joints (Figures 7 and 8) a somewhat
simlar, 15 fl| &aked6exisnding theaughsfat §Vﬁm.bodw pagsel-the-platgsi 3k in

bot t hord 31.np.t t 3

chor ds 30, The fPERctS3RE" sttad, ARBhalvC, Rolght el o, Btet: detferay
fastener,. such %?Iiﬁﬁ#iba??hn‘ﬁu?ﬂ"?aétbh@r%ﬁypbéf-t%é&!' YThiSCodes d 'igink Heiving
Is reinforced at “the joint by a stress transfer plate 40 pierce 0O by th
bol ™39 and, -pr gfccappreciable stiffndss @gainst bending aboubthe axis of the fastener.

10 The plates 35 conform to the shape of the chords 30, so that their
flat body parts may lie flatly against the webs of the chords to which
they are secured. - They n:tay be so secured by clinches 37, or other
conventional fastening means. | |

At each of the eaves joints (Figures 7 and 8) a somewhat similar,
15 flanged coupling plate 38 is provided. It is.secured td the bottom
_ . chord 31 -in the same way as the plates 35 are secured to the top
N chords 30. The plate 38 is pinned to the adjacent top chord 30 by a
~ through fastener, such as bolt 39 or-the like and preferably the web of
the chord is reinforced at thé joint by a stress transfer plate 40 pierced
20 by the bolt 39 énd, preferably, clinched to the top chord web by
* clinches (not shown). ' -' ' '

_ The truss illustrated by figures 9 to 12 may have top chords 30, a
bottom chord 31 and internal members 32 of the same sections as the
corresp'ondingly numbered components of the figure 3 truss. However

25 the number and lay-out of the internal members may be different, and
the apex and eaves joints are different.



clinches (not shown). The truss i 11 ustrat ed by figures 9 to 12 may have top .
chords tomchord 31 and internal nenbers 32 of..th - LPNS
as the @&?@g%tﬁdl ngly nunbered components of the figure 3%‘?@@9§m\&/’\%€er
25 the nunber and |ay-out of the internal nmenbers nay be different, and

the apex and eaves joints are different. 43 WD 93/18244 PCT/ AU93/ 00092
13 At the apex the webs of the two chords 30 are sandw ched between two~

coupl i ng pl ates 4lapnAetapedsihet weshy  ofnfies twor Thords 30 Carey sdridwiched

-bolts 43. Coupling plate 41 is essentially a flat plate with upper and
oo S OB Pl o o SRS, i oo <
Sapt od to- ndbeFeid:py rew?bq%glswa QuPIPOSRRIE 1 K saentally aifar p?atggre.
1 ' ' - | .
30 and pr evertth HFHST A TORSE Rerff Mabidpeltd dnd Ae' RehRERuRl. . CRyRIRGT

‘the tol ! ' | ' fclihéat ' 5 h
e toler @C?g'fé‘e 42hissa leHevreh dﬁﬁﬁe@fpfaﬁlmhligtcnhéé edg fRangesS46 béorﬁa ngg i

novenent pos , by each chord i'n rotation about its soci-at ed

for the joi ntrespettivelye adaptedi to j nest .agetinst dhel flange! walis112 pangdet9 s(as
bel ow t he chaqrds 30 and ;s-ervei_ as a gusset _plate for C-sectioned internal
truss nenber Jdeptifieddn Ggure,il) regper 'Vﬁy-ca&ﬁ:iﬂwmmﬂoﬁﬁéngm@@ﬁﬂ? 57
ext endi ng t hrougf 2bs ' . pl.ake, 41 :
rectangul ar sﬂ%?ﬁ @ : &%n cﬁﬁ@% gbgéngf Hﬁ?lé?ﬁg &3&’ %t%%l ‘6%&3? PjPégyn %%WP&%
joint is thatthghehdfdRinds?r Heweves theorlertesin tmgng@@-ef work akersiich
al nost neet at the apex. This enables tile battens to positioned cl ose
to the apHx ithatihere is stil_l:_enough movement possible_,; by each chord in rotation ™

about its associated bolt 43, for the joint to behave as a pin joint.

The coupling plate 41 projects below the chords 30 and serves as
a gusset plate for C~sectioned internal truss members 32, They are
~ pinned to the co_upling plate by through bolté_ 57 extending through the |
15 webs of the members 32, t_he plate 41 and a"rectangular washer 48.

- - An  advantage of ‘this ap_exjoint over the. figure 4 joint is that the
doubly projecting, {oad bearing flanges of thé@ chords almost meet at the:
apex. This enabies tile béttens to be positioned close to the apex in the /

~ same way as 'els_éwh'ere in the roof, thus o_bviati'ng the need. for special
20 arrangements for supporting the tiles in the. two courses immediately
adjacent the apex of the roof.

Figures 9, 9A and 9B illustrate an eaves joint between a truss'top  *
chord 30 and bqﬁom chord 31. Both chord -members are shown as
being in accordan_ce- with the figure 1 member. Fbr ‘preference,

25 however; their 'do'ubly projecting load bearihg flanges would be provided
- with markek grooves in the manner of the chords of the figure 3 truss.



same way' as el sewhere in the roof,  thus obviating the need for special 20
arrangenments for supporting the till'es in.the:two.courses inmmedi ately

adj acent t WOA3KB2484 t he roof. Figures 9, 9A and 9B il | ustr at e P&T/A4UHI¥§0092
joint between a truss top chord 30 and bottom chord 31. Both chord nenbers
are shown as * being in accordance with t.‘t)‘e figure 1 nenber. For
preference, 25 however, their doubly projecting |oad bearing flanges woul d

preference, 25 however, their doubl) g | oad ng ,
ve PrBvidel W oy ;ﬁe@dmﬁésaw pirtfed t6gé&the? 'oy 4tHrBAGHSHA 601 Td BHovids

PCT/ AU93/ 00092 ldd&tpeate) dsetriry careanbdiveast i boltaahlr aheh chords,6®adkp is
provi de adequate bearégg area between the bolt and the chords, each is

rei nforced or tHieinforeed Brothiekemed mnoundothe bpltr Boler bycreinforcing: elements:6d

62 clinched or othery .secured t -he. _respecti chords. The 5 '

i norcimg o ertd 68 et Sir, oinenist " 38GHtad o tié FasphRive ehards.The
hord 30 withet : @ 4 | t Y '

Flanges. I'n the TCIRIGPERY pleiBare1 =04 fingkth plite adBpfePld i BGir the web

fl ange has -been ¢f ehorh@0 witht tie element flanges lucated dadainst theuchord's hollow

chord's web have been encased in a narrow, inverted U shaped cover, 10

constituting theflanges.or bn theecaserof the battomt elyerdsf its rsinglyoprojesting holiow
of figure 7 is that the |qgad bearing fl e of ,the bottam.chord, 31 exten
20 tha-end of t Hilige s Heen daiened ehdig.Snd sl e HAERBH, nanas Sddhe
pl at e and avoi ds,@tas L1 r & Nk a f
af fi xt ure .of cei?ﬁ%’ ép% sravgjpﬁéﬁuﬁﬁggséé %%ﬁrﬁ%\ht ?lﬂgéﬁéq? ﬁaﬁé&ff’&ﬁ?&
11 stows a J PO nt cométivatingttve ieihforoing slerhent Ah advahtegeé ofthistjumtdovdr that
wherein the nmenbers are secured to the web of the .
- of figure 7 is that the load bearing flange of the bottom chord 31 extends
to the end of the chord. This enables the chord to sit directly upon a
wall plate and- avoids any requirement for non-standard arrangements

for the affixture of ceiling panels to the under side of the truss.

15 - Figure 11 shows a joint between two internal members 32 and the

~ lower chord 31 wherein the members are secured.to the web of the

‘chord in exactly the same way as the internal members of figure 10 are
‘joined to the plate 41.. ' ) s

~ An ‘important parameter of a:sheet metal section, particularly one

- 20 made from very thin metal, is the position of the so called “shear. point".

. If a long beam, particularly one of thin sheet metal, is supported at the -
| ends and loaded at the centre of its span, it may fail, depending on the
beam's cross-section, in a manner causing a centre portion of the beam

to rotate bodily out of the line of the beam. The centre of that bodily |

25 rotation is the shear point. Itis a unique parameter for each section and

may lie outside the ambit' of the beam's.cross-section. Ideally, the -

“shear point is in the line of action of the applied load, in which event this

type of failure is precluded. For this reason it is normally considered



chord in exactly the sane way as the internal nembers of figure 10 are

j oi ned te 41.- An inportant paraneter of a sheet
partlcuwgpgﬁg#e‘am made fromvery <thin<metal, is the pos%g}m‘gﬁ’gmgso
call ed "shear point”. If a |long beam particul arIy one of thin sheet netal,
IS supported at the ends and | oaded at thetgentre of its span, it may fail,
dependi ng on the beam s cross-section, in a manner causing a centre port+~on

of the beam tgnomtpraetloedbl yseLbethSt tand trussochotds loaded Dyetilecbattens! aw
cach SCct n IR e AR oo W 1 o koo oh
|

whi oh Svent  (E fip%mﬁg"ﬁ}r (Atiqut P | BRIcaE] At P@é»ﬁohe'ﬁphﬁﬂ that’

‘normal |y consgifgirasStancehé ¥hb&t4doint is on the centre line
PCT/ AU93/ 00092 15 good practice tdé)ouse beans, é trussa% or eogcfiecfnt?n

tile battdns: m‘revenlynapphedtgravitauonahlnadmmrmallyt pass ehwugham Iuematsoof
a cross-section that i i cal apout the vertical centre |ine. Under |

that ci rcurrstm% fSQﬁe p§ ﬁ?f POHY tecbe-igh (relativendor Hbe |PQ!nbf0f

o oarso”] AMRAHGT B 1o, KL ThiF HbriiRd” ﬁ(%ﬂ“?e#ﬁsﬁé‘ﬁx%gﬁégﬁ

of applicati efhedr ebmtl lgadbO\Té'thepbﬁmtd?Sa?ﬁﬁ@a oy hfq]-. @% hhetb(;f

shear point is aboVve the point of application of the the L. ne

action of theadtion qﬁatheebad\pasgesnhrougle lSytheesystem lis $m stablecaquilibriunam
10 in that if an agventiti ous, Ioa&ﬁ‘{ &)exarrpl e, a non-vertical |oad due--
to wind prsdbrthadniiian a f)t‘t@&@s Klorcaxample, achapmverticaltload dusuto o

the ‘shear  poiing bRedkifePoR" Y i) eaBkek IR BRERYES SomERLE 1o LrPHEB

_the shear point, then the gravatat_lonal load produces a restoring moment.

- On the other hand. if the shear point is well bélow the point of application
of the gravntatlonal load, the system is in unstable equilibrium, in that if

15 any disturbance causes. the shear poxnt to depart from the line of action -
of the applied load, then the load pr_odu_ces a moment tending to
increase that departure. These and similar catastrophic ',buckling type
failures are of particular concé_rn : _when_mgmbérs made from very thin
sheet metal are involved. Such members _d_d. not have the .overstrength,
.20 normally present' in rhembers of thicker material which enables them to v

absorb load disturbances without drastic deﬂectlon of a part or the whole
of the members section.

Turning now to figure 12, it will be Seen that an internal truss ;
~ member 32 is connected to a top chord according to the invention. The
25 member 32 is of a standard C-section, as shown at 49 and is secured
| with its web flatly against the web of the chord 30 by a.th_rough_ fastener
or the like centred on centre fine 50. |



On the other: hand. if the shear point is well below the point of
-appl-ication of the gravitational | oad, the system I's in unstable.:

equi libri WO RBHSM: i 15 any di st urbance causes the shear BGFMUQ%“M”
depart fromthe line of action of the applied | oad, then the | oad produces
a nonent tending to increase that departure-lsThese and simlar catastrophic
buck|ing type failures are of particular conCern when nmenbers made from

very¥hin sheet net Qbwoaslyit Vmbrdwohsﬂa”ﬁcnss?ﬁﬁﬁ@mchﬁ\éédtm as are all
overstrength, 20 nornmally present in nembers of thicker material which

enabl'es t hem t Straigtural - menaberss aecordings ta theoinvention.i cHowevert itohasfbeen
W11 be seent Rodnd that e posttion ST {hes sheas PainE i thatcseedn Te oo
S ahown at a0 PRrhABE . Mre Infhcfbande T fatdfal, mosiof rRietVENS s Wi phine
chord 30 bysa imhemibit fridy deeladpistedeor i iedified rbvi OGN rthé'riqdﬁ? of the©

98/ 18244
Obvi ousl y the c¢estrairgootfered WnMMnlmlmemu secumg ahe edge stnanginsr 17

menbers-accordin I nventi.on ver it has been found that the
position of t h@rgjnéér Ogﬁmpr&mﬂhﬁﬂﬂps&m?h%rcqmrmzgne meﬁgrﬂ’ﬁbés de $ﬁ¥ éhe
ber ad usted or ARSPB! G nBEY SY e hOIok Darids Wik cBheidied af IR,  or v

by t he fasteni ng means securing the edge margins 17 and 23 of the original
g{(ﬁ to the centre zone thereof; that is to say the degree of integrity of
ol l ow fl anges Wit Itmnsposttmswurmamndr Ho ki dotal pabsence sot fasteningd

to a total ,absence of fgstenin

S 1% means on fhe one ﬁand, and a continuous seam weld, or the like, on the

other, and it has been found that modification of the spacing between

the fasteners of a row of fasteners, for example the preferred clinches,

-can affect the position of the shear_ point. The shear point of the

"illustrated section in the absence of fastening means is indicated at X in

15 figure 12, that of the section if the fastening means are completely rigid

(for example..a continuous weld or unyielding adhesive) is indicated at Y

and that of the section with the preferred fastening means |, a row of

clinches, each about 3 x5 mm in size, at substantially 25" mm centre to

e ~ centre spacing, is indicated atZ. The last mentioned is preferred
20 because the point is high and in substantial alignment with the web of

the section. This leads to a very stable system in respect of loads

applied to the load bearing flange.

The dimensions of the truss components are such that the
maximum width of the truss as a whole is the dimension D, being the
25 width of the load bearing wall of the doubly projecting hollow flange. In
practice that dimerision may be 40 mm. This is important commercially -
~ in that 40 mm is an industry standard for the widths of the members of
competing timber trusses, and if a metal truss according to the invention



10 means on the one hand, and a conti nuous seamweld, or the l.i ke, on the

ot her, 3&6*‘91@5 been found t hat nodification of the spaci Wﬂ%ﬁﬁ@fe
0

f ast ener's a row of fasteners, for- exanple the preferred clinches, can

affect the position of the shear poi nt. The shear point of the |IIustrated
section in the absence of fastening nmeans ¥ indicated at X in 15 figure
12, that of the section if the fastening neans are conpletely rigid (for—
exanpl e, a coexceeded thatdwidthhwouidi be atdh eommprcial disadvantage; iry thatfe

cach about 3 JeSSeTLAGeL S B0 S;efﬁrmiq? iassy ogulBe: stacked ortra ek o
the porht is &qgﬁf‘&%ﬂ"%fiﬁfb@aﬁ?@%'ﬁ%Hh@ﬁ%"ﬁﬁ!ﬁ%ﬁﬁéeﬁ%@tmﬁgé et
Thi s | eads tojRterRal nidriber %’ﬁ@bﬁfef airRenAsigts bPEE rﬁﬁpbﬁéﬁt rhheThe’d

bearing flange The di nensions of the truss conponents are at the
maxi mum wi & h thé doublyrprojecting: hmﬂomflaagehprd]ao:mg litieDesscihan threeimes

S L L0, T e e T oE W i ST 5 b
: 40 i

Loﬁze; ng i e 36 ot 8 sCed Bhshhg et e pitrliin g ort s e
\e/\f?cggdéngﬁat et than 25 Ir('jmk\)e a;lt-hea %'g%r o!;\?ct!:!"gsadvar?tatla-ljge{.'alggp‘fhél%jects
| esser nunber so.fbstaninalhyetm same srnountias does the lsenalier sider ofcftange diter

transporter by conparison with a conparable tinber truss. The internal T
menber 32 has outer.dinensions of 50 nmm by 25 mm “Thus 5. the doubly A

proj ectingqiol I ow TA 30k’ Gbrigédudnté 'dt' this Combitfticn"of % ' symmetrical

chord and internal member is that the line of action of a uniform load

.. resting on'thé_ top chord of the truss, such as the load transferred to it _by'

a tile batten, coincides with the centre line 51 of the flange's load
bearing wall, which in turn substantially coinCi_des with the centroid C- of

15 the member 32. That coincidence enables the transfer of the loads
between the members to be direct and this_ in.turn reduces the likelihood.

of buckling type failures, inherent in the use.of very thin sheet metal
sections: In short the invention has regard to the entire truss assembly

- and' as it were, "tunes" the compb_nents to prodube a more efficient u

. 20' overall result, instead of the more usual approach of considering each
- component individually, and optimising the design of each, which in the
case of a truss ch_okd would almost certainly preclude the use of a non-

3

symmetrical section.



as far from the: centreI| web in one direction than it
does in the other, so as t maxi mum pr oj ect.i on

nore than MWOMR31 dzﬂle Si ngﬁ!ﬂlaw | ow fl ange 11 proj egﬁlﬁuﬂ’wﬁ
substantially the same anount as does the smal | er side of flange 10. 10 g
A further consequence of this.conbination of g non-symretrical chord and
internal menber is that the I|ne of action of a uniformload resting on the
top chor d of t heCLAIMS such.as the load transferred.to.it ‘by a tile

batten, coincides with the centre line 51 of the flange's |oad bearing

wal |, V\:hIChIntUI‘n substantial ly coincides W|ththe centroid C of 15 the
rrenber 32. That coi nc denc s_th ansfer the | pads, betwe th
nmenbers to be direct 'nd t @&-ﬁ&ﬂ?@ﬁﬁ%@ 'Pﬁ%% @Qﬂgﬁ%d HFC*B{EéEWﬁU’eDef

type failures, |RAGhENG hietal Ihitkndds 1ot Yedcdduinget Hillfneds t'é?ﬂ'ﬁ?ﬂsihge |

ShOI’t the I nvention Has rega russ asse y an

"tunes” the conpsutsstantially pplatarewebmiavire ftwo dongitddinallyr exlending! édges, a
i nstead of the nore usual approach of considering each conponent

i ndi vi dual | y,5anﬁrs&;lstqllmvs ﬂaggmextmdu@g. along one said edgenand projectings Iaterally
Lruss chord Wou' & Do sidss of the Wwéb &nd’8 setond hdfiow flange ektanding along

tr Cﬁt’ﬁf’é?oﬂﬁﬁbi‘?'%?év. i %'dn%?éi?%ﬁ'lfebﬁ SRSy BBictle 5B 51 the ved.

conprising a substantially planar web haV| ng two | ongi t-udi nally extending
edges, a.5 first hollow flange extending al ong one said edge and projecting
latefally to both sid2s of A Istruatiralamiembesc @cgordingotof claige 1ewhergimgsaid

-l _ |
ANy metal thickness is within the range of from 0.4 to 0.8 mm.

10 3. A structural member according to claim 2 wherein said
metal thickness is substantially 0.6 mm.

4, A siructural' member according to any one of the preceding
claims wherein said first holiow ﬂar_nge projects to a greater. extent to one
side of the web than it does to the other side of the web.

‘N - 15 -5 A structural member according to claim 4 wherein said first
hollow flange projects substantially three times as far to said one side as
it does to said other side.

6. . A structural member according to any one of the preceding

claims wherein said first hollow flange comprises a load bearing wall that

20 constitutes the_' widest part of the member, is substéntially normal to the
web and is substantially flat. |



the other said edgeand projecting laterally to'one side only of *the ‘web.

2, A I ' claim 1 wherein-said g@fdludshivpyness
is wit hﬁj#ﬁéy@”ﬁ%ﬂ%iﬂlﬁmgmm% mm 10 3. A structural
menber according to erein« sai d metal thickness is substantially
0.6 mMm 4. A structural nmenmber accordind®o any one of the preceding

clains wherein said first hollow fl ange projects to a greater extent to-one
side of the web than i tAdstrdctusal merabaeacepndingr ta slaim=6. wherein a marker’ A

structural nmenber according to.claima4 er.ei id first hgllow flan

proj ect's sub&rgm’?aﬂxgert'qlﬁ g@"ﬁftHgg'é@ P_gps?@ E‘)j@ ﬂﬁ%"@g dgaﬁs in t“ﬂ?&‘%@'

sai d ot her si g;qﬁ al nmenber according to any one of the

precedi ng cl aéﬂ@snr\ﬁ;\ﬁgtr gﬁtﬁ%@é{' I'rst hollow flange conprises a | oad bearing .

wal | that 20 constitutes the wi dest part of the nmenber, is substantially :

normal to the web and i s substanti al I% flat. 19 7. A structural nenber
i

according to clai .6 whArsiructiraamembgr aocording: i anyoaget elitheyprecedingai d -
| oad b [ wal | i tial ali Nt W .8, . A st t |l
ronber - accor dialms dOAeCofEM, e aBoltHl it 8t Shebt Tndll atmerisd b STl

Soriginal strigfd f8HRER BP4A0 648 ZOHERNAVER bR edde nbtinkofribeinSakr'oe

zones having Tree e erern sal ar e

respectivel y Hollowdidnigus srecr tivelyeforened Yromosaid edgeozonas wxtiudined

wherein said eo_lge margins.lie flatly against sai‘d central” zone and are

secured t her s3aidgdge sparginscandswbereip saidnedgednarginsHie flatly against said
.zone and said matracii ns constitute the v#‘b o{ bhe' . .
central zone and are secured thereto by respective fastening means, so\/

10 that said central zone and said margins constitute the web of the

member.

9. A structural member -accordi_r.,lg_"_ to claim 8 wherein said
fastening means are-selected as to the ri_gidity of the affixture they
provide, so as to ensure'that the shear point of the member's section is

15 in substantial a]ignment with the plane of the web. |

10. A structural member according to claim 8 wherein said.
fastening means compris’e' a plurality of eqd__glly spaced apart fasteners u
| in a line extending longitudinally of the mer_nb_er.

11, A stfuctural ‘member according to claim 10 wherein each
20 said fastener is a clinch. | o
12. A structural member according to either claim 10 or
claim 11 whereiri' the. spacing of said fasteners is selected so as to
ensure that the shear point of the member's section is in substantial
alignment with the plane of the web. o



menber. 9. . A.structural nenber according to claim38 mhereln said
.fastening neans are sel e ﬂﬁﬂ]ﬂﬂ“ﬂu"ﬂﬂ gi di: ty of the affixture they

provi de, IWO33/1824€nsur e ,I oi nt of the nember' sPEELAUIN0009215
i-n substantial alignment with the "l d&ne*of the web. 10. A structural
menber according to claim8 wherein said faséﬁnlng means conprise a

plurality of equally spaced apart fasteners a |line extending

| ongiudi nal Iy of th ereill, structur to claim
10 wherein each 20 sglﬂEf ' dlng ach'ngnc,ansay gq'ggbt@r

according to ei I | I o
fosteners i ceFEmE g0 rihg e st B3 o By b SIBSERRGEINTNA SO B sheet
section is in Smétafhrmraughl agseries of tdtanﬂs of dormirig trblis vwhich sudBessively

93/ 18244 * PCT/ AU93/ 00092 20 13. A
nét hod of maki ngnad&y rtbetsmape ofethﬁe.strgpcp_asamg theoughii them donpringiihdntonthe

steps of pas a_substanti al flaf stri eet net

oL Stands of 3f oSHERE PLINE mgnblr and: BP0l saftmaois R saikSefirah 286
passi ng through themto bring it into the 5 shape of the nmenber and
fastening said margins to said central zone. 14. A method according to
claim 13 wherein the {3, an; Ghefridd adcerdingeto ainhd 3s Wheteit?'the | tapdr 6f 20lls
dies which effect said step of fastening by clinching said central zone and
sai d margi ns todasthenet by. the rsmpouoamnse.s wotary dies whichvwetfect rsaidnestep of

spaci ng of said,10 cI nches sel ec o.as to e t-hat. e S
pgi \rLIt 8f t he 'ne ' % hr'xcshmg said entta Fore af alg margms%geth

15. A method according to claim 14 wherein the spacing of said
10 clinches is selected so as to ensure that the shear point of the member's
section is at a predetermined position.

16. A'method' according to claim 15 wherein said position is.in
substantial alignment with the plane of the web.

17. A structural frame comprising at least one structural
- 15 member according to any one of claims 1 to 12. | T

A
18. A truss comprising top chords and a bottom chord that are
structural members according to any one of claims 1 to 12, -and a
. | plurality of internal members such that the maximum width of the truss is |

that of said chords.

20 19. A truss according to claim 18 wherein the centroids of said
~ internal members and the centre lines of said first flanges of said chords
~ all lie substantially in one plane. - '



_____________________ , :
section is at a predet er m ned position. - A met hod according to claim 15

b, °17. VRS BRR| ‘JPLW"! ﬂlﬂiﬂlﬁﬂm Mlnga;l opTent {0 A e,

according to any one of cfais ™ fo 12. A truss conprising top chords
~and a bottom chord that are structural nequrs according to any one of
clains 1 to 12, and a plurality of internal nenbers such that the maxi num

width of the truss20s tAastrattural dnetmbetssuBStantially 49.destribed hereirr Wiy
to claim18 Mh?FEIﬂ the centroids of said internal nenmbers and the centre

| i nes of sai dreIPFECY F%f‘n‘@é%e%f" and R of dheacpomparying.drawingst |y i n one
pl ane. WD 93/ 18244 21 '20. A structural nenber substantially as
described herein with reference to figures 1 and 2 of the acconpanying

drawi ngs. 21. A rgf tAUﬁmeM%é %'ﬁbs&rhﬁ'al?iaﬁ%éédr% Hgféipn\gvﬂhtl*éference

reference to fl%ures to 8, ‘figures 9 or figure 1
acconpanyi ng ® figutes\@ rtgss flgures 9 to 11 or figure 12 of the accompanylng

5 drawings.



