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A purlin typically is formed as a rolled steel

member having a C-section. As viewed in section a basic

15 form of purlin has two spaced-apart parallel flanges
which are joined at one end by a flat web and which are
formed at the other end with relatively small inwardly
directed lips. The lips associated with the respective
flanges lie in the same plane and lie parallel to the

20 web. This basic configuration has been modified by
various manufacturers to include return 1lips (to be
hereinafter described) and/or to include longitudinally
extending deformations within the web. The modifications
have been made deliberately in an attempt to increase the

25 Dbending strength and/or for the purpose of producing
application specific section geometries.

The present invention has been developed with the
object of providing a section configuration that provides
for increased strength relative to that obtain_éd from the

30 Dbasic purlin configuration and, importantly, which has
regard for factors that influence bending strength under
different load and/or support conditions.

Various factors are relevant to the design of
purlins that are required to withstand loads that cause

35 hending about the major principal axis. If purlins are
braced against lateral and torsional deformation the main
factors that determine the design load are the span and
the section bending capacity, the 1latter being the



obj ect of providing a section configuration that provides for increased
strength relative to that—ebtat+red fromthe 30 basic—ptrlin configuration

and; inportantly, which has regard for factors that influence bendi ng

strength under ~different | oad and/ or support conditions.
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descri ption. ~modes of buckling can_occur. These modes are referred to
N herein as "local® and "distortional® buckling and they
"will be described in“more'detail in a following drawing-

related description. .

15 If a purlin 'is_ unbraced over a relatively long
length and is subject to bending about the major
principal axis, two factors function principally to
control the section design. These are referred to herein
as "flexural - torlional" " buckling and "twisting"

20 Geformation and they are described also in more detail in
the following drawing- related - description. If a
sufficiently lon95 'unbraced length of purlin is
considered, the flexural-torsional buckling will control
the section design and not the section bending capacity

25 as determined by the abovementioned local and
distortional buckling.

In the contexx_ of purlin twisting, which results
typically from eccentric loading, the eccentricity from
the centre of the purlin flange to the shear centre of

30 the section governe the magnitude of torque applied to
and, hence, twisting experienced by a purlin section.
For this reason the eccentricity of the shear centre
should be minimised in the design of a purlin section, at
least in relation to purlins ‘that are subjected to

35 significant twisting forces.-

Previously mentioned modifications to the basic
purlin section (i.e., dinclusion of return lips and
deformation of the web) have resulted in improved
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PCT/ AU96/ %005%01‘5101'131 buckling would be to increage the width of each
of the section flanges, but this would merely exacerbate
the potential for local buckling Also, the resistance
to flexural- torsional buckling might be increased by
:|.ncreasing the length of the l:.p returns, but this would

15  produce an increase in the shear centre eccentricity and
BO enhance the potential for twisting of the purlin under
load. L _
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~ The present invention seeks to reconcile these

20 conflicting difficulties by providing an elongate
' structural member which is cold formed from rolled steel
and which is formed with a' c- shaped cross -section (or

rC- section") having two spaced—apart parallel flanges, a

web joining one end ‘of the respective flanges, a 1lip

25 located at the other end of each of the flanges, a 1lip
return projecting into the C- shaped cross-section from

the marginal edge of each of the 1ips, and at least ‘one
longitudinally extending channel -shaped recess formed
within the web and projeoting 1nto the C-shaped cross-.

30 section. 'I'he structural member is characterised in that

' each of the lips projects in a direction outwardly from
the C- shaped cross- section to form an obtuse angle 0 with
the associated flange and in that the angle ¢ is greater
than 90° but not greater than 135° :

35 It has been determined that, by forming both of the
' lips in a manner to establish the obtuse angle ¢ between
the 1lips and the associated flange_s, the flexural-
torsional buckling stress of the structural member is



resistance to local and distortional buckling but | mprovenents

in resistance to flexurat—te+rsional buckling — have not been so
significant. Guven that it is flexural- torsional buckling that
controls the section design in at -5 |east sone applications of purlins,
t he present wosazses®on is directed to the creation of aPEIIAU$6/00051
structure which provides for optimsation of resistance to the
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forni ng both of Sfguctura member and by load bearing requirements of the
member. Similar conditions and factors relating to the
shear centre eccentricity of t:he member will determine
the width and, more particularly, the depth of the
20 channel -shaped recess with:.n the web.
' However, each lip preferably has a width equal to
20% to 60% of the width ot the associated _flange and most
 preferably has a width equal to 30% to 60% of the width
of the associated flange.  Also, each 1lip return
25 preferably has a width equal to 30% to 100% of the
associated lip width and most preferably has a width
equal to 30% to 80% of the associated lip width.
When a single ch_a.z;nel-shaped recess is formed within
the web, the channel-shaped recess preferably has a width
30 within the range 25% to 80% of the total width of the web
in which it is located and ‘the channel- shaped recess
preferably has a depth w:.t:hin the range 3 to 20 times the
thickness of the metal foming the web.
In circumstances where the purlin in situ is not
35 subjected to a significant twisting force, such as when
the purlin is braced against twisting by being secured
adequetely to a suppprtihg e_i:ructure by way of a bracing
menber, the need to minimise the shear centre




lips in a manner to establish the obtuse angle [err] between the 1lips

and the associated flanges, the flexural- torsi onal buckling
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local buckiing stress level. '_ When a plurality of
channel - shaped recesees is formed in the web, each
channel- shaped recess preferably has a width in the order
of 5% to 20% of the total width of the web and preferably
15 has a depth within the range 0.5 to 3.0 times the

' thickness of ‘the metal foming the web.

When a plurality of channel -shaped recesgses is
formed within the web, four such channel -shaped recesses
preferably are formed in spaced- -apart  parallel

20 relationship. Also, each channel -shaped recess
preferably has an arcuate cross- section

The invention will be more fully understood from the
following descnption of alternative (preferred)
embod:.ments of a roof support purlin and from the '

25 follow::.ng comparative analysis made between purlins of
various configurations. ~ The description is prov:.ded with
reference to the accompanying drawings. '
BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings - _

30 Figures 1 and 2 show prior art C-section purlins,

Figure 3 shows a first preferred form of C-section purlin
in accordance with the ‘present :mvention,

_Figures 4, 5 and 6 show diagramnat:.cally three different
types of buckling that may occur in a purlin under load

3s conditions,

Figure 7 shows diagrammatically twisting deformation as
may occur in a purlin under load conditions,

Figure 8 shows graphs of buckling stress versus buckled
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Reference is made to the prior art C-section purlins
of F1gurel 1 and 2 before proceeding to describe the
preferred form of purlin that has been developed to meet
the underlying prineiples of the present invention.

The basic C- ee_ct:_i._on purlin configuration, as shown
in Figure 1, is cold formed from rolled steel and has two
spaced-apart parallel flanges 10 which are joined at one
end by a flat web':l..:l.. ' The other end of each flange 10 is
formed with a rel_aéively small lip 12. The two lips 12
lie in the same plane and lie parallel to the web 11.

A succeesfui " modification of the basic purlin
configuration is shown in Figure 2. It also comprises a
C-section purlin but includes a return lip 13 at the
marginal edge of each of the lips 12. The return lips 13
project into the "C'-'lec'tion and lie parallel to the
flanges 10. The modified purlin further includes a
longitudinally extending channel -shaped recess 14 in the
web. The channel -shaped recess 14 typica.lly has a depth
in the reglon of 1.5 to 4.0 times the thickness of the

'metal from which the purlin is formed.

When subj ected ‘to finite strip buckling analyses,
the modified purl::.n of Figure 2 exhihits local buckling
and dist:ort:.onal huckling at stress levels significantly
greater than those applicable to the basic purlin
configuration of Figure 1. The effects of such local
buckling and distbftional buckling are illustrated in

' Figures 4 and 5 respectively, and the buckling stress

levels applicable to the prior art purlins of Figures 1
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becomes the controlling factor. That is. ‘whilst curve B
shows a higher flexural- torlional buckling stress level

15 for the modified purlin of Figure 2 than curve A shows
for the basic purlin of Figure 1, the difference becomes
progressively less significant with increasing half-
wavelengths. Ae a consequence of the section profile
that characteriees the modified purlin {(due in part to

20 the relatively shallow channel shaped recess 14), the

- shear centre eccentricity of the modified purlin is
increased relative to that of the basic purlin.

‘The shear ‘centre eccentricity (e) is identified in

Figure 7 of the drawings, which figure also illustrates

25 the effect of twisting deformation. The potential for
twisting deformation increases with shear centre
eccentricity. |

The purlin section that is shown in Figure 3 has
been developed to improve upon the flexural-torsional

30 buckling characteristics of the modified Figure 2 purlin,
whilst maintaining relatively high local and distortional
buckling stress levels and reducing the shear centre
eccentricity (e) to a level approaching that of the basic
prior art purlin of Figure 1. :

35 As shown in Pigure 3, the preferred form of purlin
has a superficial similar:.ty with the prior art purlins
of Figures 1 and 2 and the same reference numerals are
employed to identify like parts. However, the purlin as

W
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- 6- —fratf-wavel engt hs—for—three different purlin sections, Fi gure—9
shows the enbodi nent of the C-section purlin as i | lustrat ed_ in Figure 3
but with dinmension | egends that are referred to in Table 1 in the
speci fi cati oW096R39®i gure 10 shows a second preferred form ICEAUD6®ANSII ON
purlin in accordance with the present invention, and Figure 11 shows
the sane purlin as illustrated in Figure -18 but with di mension Iegends

included that are r rred. . 04N Table 2 i S i cation.

DETAI LED DESCR! PT! oiﬁ&sﬁiﬁ?%?té?\rﬁ re 3 is '3‘%5 Fﬁgg ﬁf’ bﬁaﬁ'éetﬁﬂ%%aim
prior art C sectionofurkipe 15 owhichurasrvel énclinedf oowtwaxdizedifupm o the
describe the preisééﬁfbﬁormﬂcmwi;s Nnebhid BAS Med%%eﬂ R&tﬁee{ts

the -underlying principles of.th esent_ jnvention,
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al so conprises a 5@&? n b bhglislgs a return lip 13 at the
mar gi nal edge 9 ealc,ﬁgf)f e Iléi"Wée‘i1 ]B#heﬁr]eturn lips 13 25 project into

the C section*Yand IiémepaPﬁ?f%‘Freq ofoxmeof punlingas shown Thn Figureed

purlin further i ncalsles has a |xelgdivilyal ldeepxt eaﬂgilﬂuaﬂﬁimﬁl SébRdsiing
el e
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gregﬁnhwhl chl Ph;hgu;Ie :Ihog fUPF’rEBt projects into the C-section. The channel-

shaped recess preferably has a depth which is in the
15 order of 3 to 20 t:!,mes the thickness of the web 11.

In developing the purlin section that is shown in
' Figure 3, the basic purlin of Figure 1 was first adapted
by increaéing ‘the effective width of the flanges 10 by
inclining the lips '15. This had the effect of increasing

20 the flexural-torsional buckling stress level by a
significant extent, increasing the local buckling stress
level by a small amount and reducing the distortional
-buckling stress level by a significant amount. It also
had the effect of increasing the. shear centre

25 eccentricity by a small but significant extent.

The distorticnal buckling stress level is improved
by increasing the stiffness of the lip 15 for movement in
the vertical direction and, thus, by increasing the
length of the lips 15 and/or increasing the length of the

- 30 return 1lips 13. A Jreater advantage is obtained by
increasing the length of the lips 15 because an increase
in the length of the return lips 13 will not produce as
great an increase in the unbraced section capacity as
increasing the length of the lip 15.

35 The relatively deep channel 16 is incorporated in
the section shown in Figuzje 3 to produce an effective
reduction in the shear centre eccentricity.



When subjected to finite strip buckling anal yses, the nodified purlin
of Figure 2 exhibits |local buckling and distortional buckling at stress
' g er an 0S€ applicable 1o € basic purlin, -
35 configuration of Figure 1. The effects of such |ocal buckl i ng and
di stortional buckling are illustrated in Figures 4 and 5 respectively,
and t he WAy stress | evel s applicable to the prPOVAURSO0SY, | ns of
Figures 1 WO 96/ 23939 -9 -
PCT/ AU96/ 00051 -7- and 2 are graphed
in curves A and %m%lsveéﬂéé Thave bEédUBEvElG ed in crehEioﬁa'?:f be

determ ned, again - ite stri al yses, that the

i ncl usi on of tR esm&ﬁ % 9“5'5'?' @ﬁ?@&"?‘g@e’ssulfl ?'?Fattr?% \/\g'B éf"g?‘ﬁ% Burlin

shown in Fi gare identif:tedselm aFiguye f$cand ishownsini mhehefdldcmiiriguckl i ng

stress | eveIT t at thﬁlé &Figﬁs 1%@‘1%%9& eu; Ot:?xe %%:gf@sﬁa”t i al
ver

I ncrease_in the di stort | onal

can be §eeneq‘li’9ﬁmlﬂ-'ur%re 8°°“‘E?Té‘3dld’ v%‘?ﬁ%&;%"”é‘linﬁhéiwpﬁﬂ Ofi gure 2) -
prior art puptidr art purdinst ofotneoummmtbm imFdgurbal 1 -amded engt hs

wher e fl exural -torsional. buckling, as illustrated in Figure 6,

becones the controlling factor. That is, whilst curve B shows a

hi gher fl exuFRBLE gk si onal buckling stress level 15 for the nodified purlin
of Figure 2 S e o

CA Ul V C
Dimension . -. Purlin Section

Pig. 1 | Fig. 2 [Fig. 3|

o D(mm) | 200 200 | 200
10 B 75 . 75 | 75
¢ | 28 38
b. .. 10 10
d 62 52 |
- i 4 15 |
15 t

| 8 (degrees) | N 90 -

As can be seen from Figure 8 (curve C), the
C-section purlin as shown in Figure 3 and having the
dimensions provided in Table 1 exhibits 1lccal and

20 distortional buckling stress levels at 443 MPa and 419
MPa respectively, both of these being close to the normal
‘material yield stress of 450 MPa. When used as a purlin
section bent about the major principal axis, the newly
developed purlin has its greatest advantage over the

25 prior art purlins in unbraced designs and designs tgith
‘widely spaced braces where flexural-torsional buckling
controls the design -'strengt';l;. " The  flexural-torsional
buckling stresses for an unbraced length of 5,000 mm have
been shown to be approximately 28% higher than the

30 modified prior art purlin structure and 72% higher than
the basic prior art purlin structure for corresponding
steel increases of 8% and 20% respectively. The local
and distortional buckling stresses are comparable with



for the basic purlin of Figure 1, the difference becones progressively
| ess significant with-—tmereasing half- - wavelengths. As a
consequence of the section profile that characterises the nodified
purlin (due in part to 20 the relatively shallow channel -shaped recess
14), the wOSI623939 centre eccentricity of the nodifi ed PCHAUSENPOS] S

I ncreased relative to that of the basic purlin, The shear centre
eccentricity (e) is identified in FiguTelq of the drawi ngs, which

figure also illust 25. the eff twi.sting def qQr L.on
potential for Eﬁ%msét iér_)fE t"g‘eef o&'%glkcii%& %gé’léagae% %ﬂr{ﬁkh sﬁg‘aztr:wﬁcen ?e
eccentricity. substan i higher | shanh&hase PfHwehenbrsigr Priamsart

been devel oped t OpL#PiRYBedP2En] he THE X1 i) 66 r ik tyouLk| EBEiparable

Coratively high | oYFERLARS Pagts PEHET & il secciBn Bha Bulibfaltity
reduci ng the Shealessnthan thabtcofnthecmpdified: priorcast pppliacaeatiomat
gf Eﬂe baSLC g Pﬁbﬁée?rfthﬁtlrddﬁrﬁfag’ébﬂbr ezekr_uf&{és_-cl,f b&_@hS'&fi}[’W\:ﬂe{‘t h&ﬁ&@
: e preferred formo g, s a_superficjal simjarity wi e
prior art purlins an@ o] %#Sﬁ?gg lpﬁﬂ 2 %ht tﬁ‘érg%\rf‘re ?%?%*%’?Fbe %‘f’%ra?gen
are enpl oyed t wakiutained | iwhileyr t simprovingr, the pfllexaral-torsional\D
96/ 23939 buckling capacity. 'PCT/ AU96/ 00051

L st ated g OUTe s GIAACHGRLPble LAHEH 10 10 Slmalio
that which is shown in Figure 3 and the same reference
numerals are used to identify like parts. However, the
purlin embodiment as shown in Figure 10 has been
developed to accommodate the mounting of ancillary

15 elements such as cleats and brackets (not shown) to the
web 11 and it is formed with four parallel channel-shaped
recesses 17. The channel-shaped recesses 17 are provided
to contribute to improvement of the local buckling stress
level of the purlin and, whilst they do not serve to

20 reduce the shéar | cén-tre eccentricity to the same extent

' as the relatively deep -channél-_ahaped recess 16 shown in
Pigure 3, the channel-shaped recesses 17 will be
appropriate in purlins in which a marginally larger shear
centre eccentricity may be tolerated.

25 Each of the channel-shaped recesses 17 is provided
with a generally arcuate form which blends smoothly into
the web 11. Each recess projects into the C-section of
the purlin by an amount (i.e. to a depth) equal to
approximately 0.5 to 3.0 times the thickness of the metal

30 . forming the web, depending upon other dimensional and
load supporting requi_réme_nts of the purlin.

Typical dimensions applicable to the purlin
embodiment of Figure 10 and identified by the legends
shown in Figure 11 are provided in the following Table.




C-section. Each lip forman obtuse angle [err] with its associ at ed

flange and, as wll be clear from the 5 follow ng description,
benetitTs MRy D€ dertved by maki ng— THe angte [err{ somet Mg gr eat er
than 90[err] but |ess than 180[err]. As indicated previously, the
lips preferably are inclined at an angle [err] between 95 err; and
125[ err] arMO 23939 preferably between 105 and 120 er rRCTA The
preferred formof purlin as shown in Figure_3 also has a '
relatively deep longitudinally extendrné1 B channel - shaped recess 16
which is forned within the web 11 and which projects into the
C-section. The channel - . shaped recess preferably has a depth which
isinthe 15 JPBME-&f 3 to 20 tines the thickness of the web 11.

I n devel opi ng the purlln section. that is shomn in Flgure 3, the basi
purlin of Figurg : maishective

wi dth of the fl fr Im&bu&bnmoth&riiﬁﬁséUiidﬁhlS had the effec
of increasi ng b - Lekural .fnrglnngl .||r~ el stress eve| by
significant extgnt, i i : bagiski ng s.rqupe 3. Wevel by a
smal | amount anj reduci n “TRTTE S A1 bupklingsiresy | evel by
signi ficant anoj t hexseef f ect. ofzooncre}3|ng t he

shear centre 525 egcentrifity a s
The distortional] buckling stfess Tevel
stiffness of the Iip €5 for hovenkht i
t hus, by increaing tbhe | engd h off the ligs 15 -and/of1i ncr

| sighifi caig ext ¢nt .
| s inproved |- i ncjeasi ng the
22 he vertica®5direftion and,
pasi ng the

c

t
a

a

n

| ength of the [BO return lifps 1@._ A greaif advajnt age, |§ obt §i ned by
increasing the fength of thg lip 45 bdcauset'sh i ncf easet In the

l ength of the rfturn &ips 13 wi [3-®ot groduckZs gkt anli ncrease |
the unbraced seftion gapacitly as 14 incregy ng the lenggh of jthe Iip 15.
35 Tgs reEatlvegy deep chagﬁg 1q is ingorporjated i ; t he
section shown ijp Figure 3 to e ar] effectlve reductipn in the
shear centre ec’@ﬁ??ﬂEP??’ 105 - 105 105 |

The purlin which is shown in Figure 10 and having
the dimensions provided in Table 2, Type 3, has been
shown to exhibit local and distortional buckling stress

15 1levels at 457 MPa and 427 MPa respectively. The
flexural-torsional buckling stresses for an unbraced
length of 5000 mm have been shown to be approximately 7%
higher than the modified prior art purlin structure (as
shown in Figure 2) and 39% higher than the basic prior

20 art purlin structure (as shown in PFigure 1) for
corresponding steel increases of 0% and 10% respectively.

It will be understood that normal engineering
practice should be applied to the fabrication of the
above described purlins and that intersecting elements of

25 ' the purlins will be joined by fillets of appropriate

' radius. For example, the flanges 10 may be joined to the
web 11 in each case by fillets of radius 10 mm, and the
lips 15 may be joined to the adjacent flange 10 and lip
.returns 13 by fillets of radius 5 mm. In the case of the

"30 channel -shaped recesses 17 in the Figure 10 embodiment,
each recess might be formed with a 3 mm radius and be
blended into the web by a fillet of 3 mm radius.
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-9- D nensi ers—+hat—hkave been devel-eped in creati on of t he—
specific purlin section as illustrated in Figure 3 are identified in
Figure 9 and shown in the foll ow ng Tabl e 1. The di nensi ons

appl i cabl e twobkesedd gure 3. 5 enbodi ment are conpared w t hrCTAUSsSSpesadi ng
di nensi ons of prior art purling of the type shown in Figures 1 and 2.
Di nensi on PurIinSection -12-| Fig 1 Fig 2 Fig. 3
D( mm) 200 200 10 75
[err] 16 2g It wi]518 also be ungerstood thgt the ppglins may be

d 0 faliricated SBy using any Xnown fdiming pfocedurel5 fdr
t 1.5 ofamble by Scold ESHAASCHANYM st thatOChas HRl:

‘produced by either a cold rolling ~or a hot rolling
5 process.



As can be seen from Fi gur
as shown in Figure 3 and havin |“|m"|'
extrbrts—tocat——amnd—20

t he C-section purlin |
m‘mmu Ilons pI’OVI ded in Table 1 -

di st or &1 opalt Klsi ng stTess—tevefrsar 43 WPa and-
419 MPa respectively, both of these being close to the nornal
material yield stress of 450 MPa. When used as a purlin section bent
about t WO®H338I princi pal axis, the newy devel opedPGIAYMMAOISHS it s
greatest advantage over the 25 prior art purlins in unbraced desi gns and
designs with wi del y spaced braces“whdre flexural -torsional buckling
control s thmt rength. - The flexural-torsional buckl i ng
stresses for ed length of 5,000 nm have been shown to be

approxi mately 28%hi gt efhongare Iﬁﬁmlﬁledmﬁmb%? aichyr isn e@¥dict ure
and 72% hi ghgorinaan fromt ke1baai Csﬁélm aﬁat wHidH Nist 'tSineE ¥eEh a

i 0

OO &S00 NG apapihs Hrebc pBERE SR e b b, PRSaRr Y Ypmrai i) S50k
PCT/ AU96/5000%1anges, a web joining one end of the]gespectivet fibanges, t he
rr]tgdltl;] I eg pri@r 13pt 155?&& §€Cth@Nofhér end éﬂbéiélli‘td)é"éﬂehf eé ha{ those
corparable 10P Fefiitn, predBEting X5Ea “Bne) (G el CrRRe HREOR T al 1y
5 less thanfrm;t the MQgﬁndlfé@ng@f-oethtO#)mhé nlimc.tuam at leagmce, the
advant ageous oheauahgic@aimn QxteiiingaThinnel - sAfed Ve deddl e art
purlin i%Ct | On%hggv%heee#eb and projecting into the C-shaped cross-

section; characterised in that each of the lips projects

in a direction outwardly from the C-shaped cross-section

to form an obtuse angle 6 with the associated flange and

in that the angle' # is greater than 90° but not greater

15 than 135°. |
2. The structural member as claimed in claim 1

wherein the angle @ between each of the flanges and the

associated 1lips 1lies within the range 95° to 125°

inclusive.

20 3. The structural member as claimed in claim 1
wherein the angle # between each of the flanges and the
assoclated 1lips 1lies within the range 105° to 120°
inclusive.

4, The structural member as claimed in any one of

25 claims 1 to 3 wherein each lip has a width equal to 20%
to 60% of the width of the associated flange.

5. The structural member as claimed in claim 4
wherein each lip has a width not less than 30% of the
width of the associated flange. .

30 6. The structural member as claimed in any one of

. the preceding claims wherein each lip return has a width
equal to 30% to 100% of the associated lip width.

7. The structural member as claimed in claim 6
wherein each lip return has a width not greater than 80%

35 of the associated lip width.

8. The structural member as claimed in any one of
the preceding claims wherein Dboth 1lip returns are
disposed substantially parallel to the flanges.



Capdcity. 20 The perbiacehi ch is Lﬁiﬂllllll]lflﬁlﬂ R« <

that which is shown in Figure 3 and the sarte referehce * nuneral s are
used to identify like parts. However, the purlin enbodinent as
shown in Fi sesesn3sd® has been devel oped to accombpdatRCI/ARSGNOOSHt | Ng
of ancillary 15 elenents such as cleats and brackets (not shown) to the
web 11 and it is formed with four parallel chafnel-shaped recesses 17.
The channel - shaped rece ses 7 are row to cqQnt.ri

ed u
i nprovenent of the |ocaf- & RF menber, 4s & ﬁiﬂ}?%pljlr”r i gpe of
whi | st they do not ther pare’cediﬁg cbdime wm&:eaa giaglee sadide chanpelyshapede

Fgure 3. the chinEobSspipe  oied - IALHIANher WaEE 1(2ePS ShbbnbtoUliabb
purlins in which arﬁ&F&PngﬁﬁgngaFggg‘siEheH?'th"n t%%nﬁ‘%g%c%%ﬁtgé)c?&%/ t%%
tolerated. 25 5 tokadh wﬁdttmeofha:rhmlwebshadecha\dmsas dépths wﬂrmmeﬂhe
wth a general ly aihugee o8 i Cindbeidis WRReks O the mb81"brking

‘Each recess projects rnto t sect1on of e purlin by an anount
(i.e. to a depth) b@qﬁ&P' to appr oxi mately 0.5 to 3.0 tines the

thi ckness of the netal 20. f{Ther strudtunsbh mendeperad nclajmed diheany one of
di mensional and g4l 'iﬁ@dlls%Bp%r %Qgeiﬁqﬁ' éfﬁ%ﬂé Sedid té}&xﬂé'l' ?ﬁﬁged recess
Typi cal di nensi ons i cabl e l'1n

Figure 10 and 3®enth | S&Wdt helthipnddhe webgpohhe; nclﬁ’{;ﬂ,ﬁ recess
provi ded in the folbawdingg alawi@th eqgual to approximately 50% of the total

width of the web and having a depth equal to
approximately ten times the thickness of the metal
forming the web, _

15 11. The structural member as claimed in any one of
claims 1 to 8 wherein a plurality of the channel-shaped
recesses is formed within the web.‘ the channel-shaped
recesses being disposed in parallei, spaced-apart
relationship.

20 12. The structural member as claimed in any one of
claims 1 to 8 wherein four of the channel -shaped recesses
are formed within the web in parallel, spaced-apart
relationship. ' :

13. The structural member as claimed in claim 11 or

25 claim 12 wherein each of the channel-shaped recesses has
a depth within the range 0.5 to 3.0 times the thickness
of the metal forming the web.

14. The étructu;ﬁa.l member as claimed in any one of
claims 11 to 13 _ﬁher_ein each of the channel-shaped

30 recesses has an arcuate cross-sectional form.

15. An elongate structural member which is cold
formed from rolled steel, substantially as shown in
Figure 3 or Figure 10 of the accompanying drawings and
substantially as hereinbefore described with reference

35 thereto. o
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11 TABLE 2 Dipension - Figure 10 Purlin Section
Type 1 Type 2 . Type 3 D( nm 100 150
200 B .50 60 73 5 [err]
17 WO 96133939 25 b 10 PCT/AUSD00ST
11 t 1.2 1 /145> 1.5 i
1.0 1.5 1.5 G 14 25
25 10 S Lo 41 41 [err] (degrees)
105 105 105 he purlin which is shown in
Fi gure 10 and havi ng the di nensiq Ided in Table 2, Type 3, has
been shown to exhibit |ocal and | buckling stress 15

| evels at 457 MPa and 427 Mra :
flexural -torsional buckling stress d | engt h of 5000 mMm
have been shown to be approxi nat el er than the nodified prior

art purlin structure (as sho in Figure 2) and i ghter than the

basic prior 20 art purlin strucjure (as shown i 1) for

correspondi ng st eel increasez/pi\g o and 10% r especti vel y. It will
I nee ?

be understood that normal ed ng pra 1?2 shoul d be applied to the
fabrication of the :

The
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aboye described purling and that intersecting el ements of 25 the purling

Wi T Dbe joined by T11ters of approprrate . radrus. For—exanpre,. the
f1anges 10 may be joined to the web 11 in each case by fillets of
radius 10 mm and the lips 15 may be joined to the adjacent flange 10
and lip WOSRMMs 13 by fillets of afgi s.5 mm In the PETAUIHNNBE 30
channel - shaped recesses 17 in the Fig Edﬂenbodinent, each recess
m ght be formed with a 3 mmradi us and be bl ended into the web by a
fillet of 3 mmradius. WD 96/ 23939

PCT/ AU96/ 00051 - 12 - It will

al so be understood that the purlins may be fabricated by using any

known formn 0C e, for exanple by cold forming rolled
steel that produced by either a cold rolling or a hot
rolling 5 WD 96/ 23939

PCT/ AU96/ 000

FIG. &

————————_——-1

SUBSTITUTE SHEET (Rule 26)



- 13 - THE CLAI VS 1. "An elongate structural nenber which

is cold Tornmed Trom rol Ied-Sreer—amwhrch—s - f or med—wth—= -
C shaped cross-section having two spaced-apart parallel 5 fl anges, a web
joining one end of the respective flanges alip located at the other
end of eaWR9IR3Be f| anges, a - g({ Zturn pr oj ect i ng PCERAR96HIBSLC- shaped
Cross-section fromthe margi naI g& of each of the lips, and at |east
one | ongitudinally extendi ng channel -shaped recess forned 10 wthin the
web and projecting into the C shaped cross- section; characterized in
that each of the Ilps proj ects in a direction outwardly feom t he
C shaped crgss S o~ -r--aR—ebt-use—anghe—fe wnt-n St he
associ at ed fil ange and in that the angl e [err] is grﬁr than 90[ err]
but not gregter 15 than 135[err]. 2. The strucdy a} nenber as
claimed in qlaim1l wherein the angle [err] between fe&h pf the flanges
and the associated lips lies wthin the angg %[e'gl to
125[ err] inclusive. 20 3. The structurad 2 apuclainmed in
claim1l wherein the angle [err] betwyyn each of tfig nges and the
associated ljips lies within the range 105 o 0l er ’-i nc usi ve.
4. The stryctural nenber as clainmed in_a#y 025 l1to3
wherein eac lip has a width equal—~T_20% 0 GOﬁgf Q1e M dt h of the
associ at ed f|l ange. 5. The Stpuctlral mengey a Haiped in claim4
wherein eact] lip has a vmgu'r'not 255 than 30% of the i EE of the
associ at ed f{l ange. 30 = astructural nmenber as claiped in any one
of t he |precedi ng cl ai ns Whe cach_Lip~retyurn has a wigdth — equal
to 30%to 140% of the associated TSW*ITh. 7. The sarucngaI
nmenber as cljaimed in claimé6 - 48 =
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wher ei n each lip return has a width not greater than 80%35 of the

asSocl : y

oene of the preceding clainms wherein both [ip returns are di spo
substantially parallel to the flanges. WO 96/ 23939

PCT/ AU96/ OBi995/23939 - 14 - PCT/AUD6/00051 e

structural nenber as clainmed in any oke/ A a3
wherein a single said channel - shaped
channel - shaped

web, the

80% of the 5 total

wi dt h Jo

recess 1is

the preceding clains

formed within t
Becess having a width within the range 25%to
b and having a depth within the

sed

he

e

a
he
i med

bei ng
The

range 3 to 20 tinmes the thijckness jof the netal form ng t he web.
10. The structural nenber jas cl aijmed in any one of claims 1 to 8
wherein a single saig—ctrm ess 10 is formed wthin th
web, the channel-spaped ecess {lhaving a width equal to
approxi mately 50% of [the t dtal et h of the web and having
depth equal to appro 'nqLEl then tine tshe hi ckness of t
metal formng the web. g5 . The | menber as cla
in any one of gliaine 1 §o 8 wherein a plurality of the channel -shaped
recesses is forned wjthin t fweb, the channel - shaped recesses
di sposed in parallé¢l, sppced- apart rel ati onship. 20 12.
structural menber asjcl g in agy one of
d
| 1
—] &

FIG. 11




clains 1 to 8 wherein four of the channel -shaped recesses are forned

W -A—t-Re—web—in—par al | Hattonst-

13. The structural as clal dinclaim1l or,.25 claim12 wherein
edch of the channel gﬁgﬁeﬁ %g has% 15/ pf% Wit hi @ ey,

to 3.0 tinmes t hi ckness of the taI orm ng t he WiEMPI

The structur nber as WW cI ai ns

ﬂ’m%'%nt al I y
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(54) Title: IMPROVED C-SECTION STRUCTURAL MEMBER
(57) Abstract

An elongate structural member which is cold formed from rolled
steel and which is in the form of a puriin. The structural member
has a C-shaped cross section composed of two spaced-apart parallel
flanges (10), 8 web {11) joining one end of the respective flanges, & lip
{15) located at the other end of each of the flanges, & lip retum (13)

jecting into the C-shaped cross section from the marginal edge of
each of the lips (15), and at least one longimdinally extending channel-
mpedmeu(léorl7)fcwmedwiﬂ:mﬂzeweb(ll)udmojacﬁuglmo
the C-shaped cross section. The structural member is characterised in
that both of the lips (15) project outwardly from the C-shaped section
* | to form an obtuse angle & with the respective flanges. In forming both
af the lips 50 as to establish the obtuse angle & between the lips and the
associated flanges, the flexural-torsional buckling stress of the structural
member is enhanced without substantially increasing the potential for
local and distortional buckling.




