-1-6 May 2005 METAL DECKING FIELD OF THE INVENTION The present invention relates generally
to metal 5 decking and relates particularly, though not exclusively, to a metal decking member for
concrete clad roofing or flooring. SUMMARY OF THE INVENTION 10 According to one aspect of the

present invention there is provided a metal decking r_ne#nkler for use in a comp%siﬁ: structure, the
member being elongate and of C- section profile including a web and a pair of flang@’—g&géding from

opposite longitudinal edges of the web, 15 each flahgk iRElGkNGa first part upstanding from the web, and
a second part extending from an upper margin of the first part, the second part being inclined to the first
part and each of the first parts incorporating a longitudinal extending rib, the member being adapted to be
20 interconnected fol &h&tner sgﬁnmgwgl'@ﬂ)rm metal decking and the ribs of the member being
shaped so that the rib of onieeflapge satetockavatitinribref Kaeexhegdimngd of/anothemssaid Imember to

resist separatign of interconpe eckin IS, 20 A ing t o] f the present
invention ther% is [:()%(\?/He%sa %neQaI??ei::%ﬁé( nﬁt@?@giﬁa 'ﬁbn?ﬁ[}éﬂ@ﬁd %?g-sg;{(gigﬁﬁfr\%i d fncluding a
web and a pair of fi#hgas BgealingeedhnsppBsie fihgkadinAastyetsr tied 30 Wed BERG flakhge

including a first parfygsteqsting from the web, and a second part extending from an upper margin

SUMMARY OF THE INVENTION

10 According to one aspect of the present iInvention
there 1s provided a metal decking member for use iIn a
composite structure, the member being elongate and of C-
section profile including a web and a pair of flanges
extending fTrom opposite longitudinal edges of the web,

15 each flange 1including a Tfirst part upstanding from the
web, and a second part extending from an upper margin of
the Tfirst part, the second part being inclined to the
first part and each of the first parts incorporating a
longitudinal extending rib, the member being adapted to be

20 interconnected to another said member to form metal
decking and the ribs of the member being shaped so that
the rib of one flange interlocks with the rib of the other
flange of another said member to resist separation of the
interconnected decking members.

25

According to another aspect of the present invention

there 1is provided a metal decking member being elongate
and of C-section profile including a web and a pair of
flanges extending from opposite longitudinal edges of the

30 web, each flange including a first part upstanding from
the web, and a second part extending from an upper margin
of the first part, the second part extending inwardly from
the first part so as to be disposed over said web, and



of the first part, the second part extending inwardly from the first part so as to be disposed over said web,
and - 2 - 6 May 2005 each of the first parts incorporating a longitudinal extending rib, the member being
arranged to be interconnected to another said member to form metal decking and the ribs of the member
being shaped so that 5 the rib of one flange interlocks v&ith_the rib of the other flgnge of gggéher said
member to resist separation of the interconnected decking members. In a prefe h rib
includes a nose pogtagh 10#&nd theecebsr@ith therriis of dnediapeeaitaviag its ndsegiditidhredending

downwardly toward&tpgn\ggﬁémd m,opeqjﬂg of itsrasess fasmt]pwaglglya ddhe gther rif has its

nose portion extending upwardly and its recess %?é%ning facing downwardly. With this arrangement, in
use, 15 on interlockiRESREMHEEERE flakfe ATIPEHENb FHIE othEMRSRge BP andt&t mBRHRY, the nose
portion of each ribdeckesgvitinl theheceddsf th€ ribHe wikelhérs betbrgckehpedisso ragisttateral
separation of the igterlocked decki ers. rably, h,rib, further igclydes ring portion
located intermgdiat[}é‘%epn'&egfor irg(% i%ﬁ%ee_wéﬁgé? &%ﬁ@%% pgg%ng'rﬁ)%rt?o!% gﬁ egaé%t tr:}%?‘has a
bearing surface whidfrgesfenar@ifhprarsapgogienbsidirtetisiesd fe aeperaEden oPthath®, so that in

use, on interlocking,pfdpesithateae flagsrinigh Hempdref_ the other flange, the bearing surface of the
interlocking ribs engage so that the interlocking ribs resist vertical

In a preferred form each rib includes a nose portion
10 and a recess, with the rib of one flange having i1ts nose
portion extending downwardly towards the web and the
opening of 1ts recess facing upwardly, and the other rib
has 1ts nose portion extending upwardly and its recess
opening facing downwardly. With this arrangement, in use,
15 on interlocking the rib of one flange with the rib of the
other flange of another member, the nose portion of each
rib locates within the recess of the rib to which i1t 1is
interlocked so as to resist lateral separation of the
interlocked decking members.
20
Preferably, each rib further includes a bearing
portion located intermediate the nose portion and the web
of that rib. The bearing portion of each rib has a
bearing surface which faces generally in an opposite
25 direction to the nose portion of that rib, so that in use,
on interlocking of the rib of one flange with the rib of
the other flange, the bearing surface of the interlocking
ribs engage so that the interlocking ribs resist vertical
separation of the iInterconnected decking members.
30
According to another aspect of the present invention
there 1is provided a metal decking member being elongate
and of C-section profile including a web and a pair of



separation of the interconnected decking members. 30 According to another aspect of the present
invention there is provided a metal decking member being elongate and of C-section profile including a
web and a pair of - 3 - 6 May 2005 opposing flanges, each of the flanges incorporating a longitudinal
extending rib, wherein the member is arranged to be_inéer_connected to another §a'!gameggggr to form
metal decking and the ribs of the member being shaped so that 5 the rib of one i cks with the
rib of the other flaryEposangthefkxidesembsachndofheitdin, ofidafghe panaigppastig@anges has a

lower stiffness thany Pthenifanoe st i Up§pHon Ipading ihgsleckingy the @edf%é%arranged to

deflect more than the other 10 flange so as to Torce the interlocked ribs into tighter engagement.

Generally the loweStifRfesEHfHE BN TIEf e a0 VRIEY BPARELudDNRHe WetALe area of
15 said one flange delekvadgo thelothheflariges Podfendidy themmetal bethingshapduer isoof tha€- section
profile whereinthe osing f ese haying_inwardly dir rtiops, Moge preferably a free edge
20 portion of ::-gch gﬁ %eﬁﬂ\%aﬁ?% cﬁree06@%1rﬁ)%%ti_ogr?st %'IIE:T[? esg aﬁh?éﬁﬁet%%r% d?g%%sgg pgﬁglléﬁ%t%é{fi
corresponding flanfkargefe pblyairetingardbp littedtetiRRIFtionanst eWbR 162 175 thefangé&s iHeRides one or

more openings. Mgig frefggabbpsaid Age PI AnEsONeAiNgs aleRiefined Pripegidudinally exending slits
formed in the inwardll%diret%lied r1portions _ _ _
other a so that in use, on loading the decking, the

one flange 1is arranged to deflect more than the other

10 flange so as to force the interlocked ribs into tighter

engagement.

Generally the lower stiffness of said one of the
flanges i1s provided by a reduction in the surface area of
15 said one flange relative to the other flange.

Preferably the metal decking member is of the C-
section profile wherein the opposing flanges each having
inwardly directed portions. More preferably a free edge

20 portion of each of the inwardly directed portions includes
a lip return disposed parallel to the corresponding
flange.

Preferably the inwardly directed portions of each of

25 the flanges includes one or more openings. More preferably
said one or more openings are defined by longitudinally
extending slits formed in the inwardly directed portions
which are deformed out of the plane of the corresponding
flange. The openings assist iIn the venting of air which

30 would otherwise be “trapped” as air pockets within the

flanges when pouring concrete across the decking member.



which are deformed out of the plane of the corresponding flange. The openings assist in the venting of air
which 30 would otherwise be "trapped" as air pockets within the flanges when pouring concrete across
the decking member. - 4 - 6 Map 2005 Generally the metal decking member is one of a plurality of metal
decking members arranged alongside one another to tﬂggther form metal deckiggS g hg;oggen found that
securing or interlocking of adjacent flanges of adjacent metal decking members % Iy
symmetrical configuration restricts or inhibits collapse or rotation of the flanges. In conventional metal 10

decking where the deckin%w%qrpﬁ,arewrﬂ%tﬂgpn%ﬂqp@nt Ihvsdly apd oywardlygurged edge

portions of the respective adjacent flanges overlap one another, the decking members tend to fail by
rotation of the overRBHed HEngaT ilek i detEANer ARBMRES S sasreAeRasly MPeBidforijifidinally
precambered inwasidlytdighetvet@gecking fambeedhbaddeeimipund that longitudinal precambering of
the web is effective in increasing the unsupported span of the metal decking 20 member. Preferably the
longitudinal precamber is up to about 2% measured as the maximum longitudinal offset of the web from
a substantially flat plane add elig@ssaeas ArBgertbptageaetdiieciode Entel bpakd DgeboKore

preferably the longifeginebRieCEIEIRYS befvesn phash 0. Aol - dbLRIfEMhORiBRSt this eguates to a
precamber of betwggﬁeﬁgciL‘g/zosg(/)m%%tnllr?cfg i arc‘:c‘fr??ﬁjgg %t% gosrPape(gtsricts or inhibits
collapse or rotation of the flanges. In conventional metal
10 decking where the decking members are symmetric and
adjacent inwardly and outwardly turned edge portions of
the respective adjacent flanges overlap one another, the
decking members tend to fail by rotation of the overlapped
flanges iIn the “direction” of overlap.
15
Preferably the web 1is longitudinally precambered
inwardly of the metal decking member. It has been found
that longitudinal precambering of the web is effective 1iIn
increasing the unsupported span of the metal decking
20 member.

Preferably the longitudinal precamber is up to about
2% measured as the maximum longitudinal offset of the web
from a substantially flat plane and expressed as a
25 percentage relative to the length of the web. More
preferably the longitudinal precamber is between about
0.4% to 1%. In one embodiment this equates to a precamber
of between about 20 to 50 mm for an unsupported span of 5
metres.
30
Preferably the web 1In transverse section 1is
precambered inwardly of the metal decking member. More

preferably the transverse pre-camber is up to about 5%



metres. 30 Preferably the web in transverse section is precambered inwardly of the metal decking
member. More preferably the transverse pre-camber is up to about 5% - 5 - 6 Map 2005 measured as
the maximum offset of the web from a substantially flat plane and expressed as a percentage relative to
the width of the web. Still more preferably the transverge pre-camber is betwee% out 1% to 4%. BRIEF
DESCRIPTION OF THE DRAWINGS In order to achieve a better understandingﬁ%—%ﬁére of the
present invention angasenred endtsodirbiedt ohawratalideclififseitl novfbe tiescribed, byfwaly of @xample 10

only, with reference i, tie, ALGATRANYIA HrapiRgR IN NAICRIBHE ddS H8ECHONgE ik PhGRE

embodiment of a metal deckinr% member accordir(lﬁtto the invention; Eelﬂtjre 2 is a schematic sectional

view of another 15"&hBblRerkDr MttaedikdhgHecdftfing@Phe I ioRO EhdHighR 3d ¥

perspective view ofthdéurtiran svelpedinpari-efambtat deskbigraceordingta theiruention. 20 DETAILED
DESCRIPTIOI% OF THE PREFERRED EMBODIMENTS As shown in Figures 1 and 2 there is a metal
decking number 10 being elongate and of a C-section profile including a web 12 and a pair of opposing

flanges 14 and 16 BiREpechfeyR YREIRH A edindRAethNER 10 is one of a 25 plurality of decking
members such as 10 and 8§ logaigst- alpnosien pnreanethes tedpoetpricirsrameialdesking RO

nature of the present iInvention a preferred embodiment of
metal decking will now be described, by way of example
10 only, with reference to the accompanying drawings in
which:
Figure 1 is a sectional view of one embodiment of a
metal decking member according to the invention;
Figure 2 is a schematic sectional view of another
15 embodiment of metal decking according to the invention;
and
Figure 3 1is a perspective view of a Ffurther

embodiment of metal decking according to the invention.

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
As shown iIn Figures 1 and 2 there is a metal decking
number 10 being elongate and of a C-section profile
including a web 12 and a pair of opposing flanges 14 and
16, respectively. The metal decking member 10 is one of a
25 plurality of decking members such as 10 and 18 located
alongside one another to together form metal decking 20
(see Figure 2). The metal decking 20 1is designed to be
embedded or clad in a concrete slab so as to form a roof
or floor. In order to avoid repetition and for ease of
30 reference, similar components of the embodiments of the
metal decking members 10 of Figures 1 and 2 have been

designated with the same reference numerals.



(see Figure 2) . The metal decking 20 is designed to be embedded or clad in a concrete slab so as to
form a roof or floor. In order to avoid repetition and for ease of 30 reference, similar components of the
embodiments of the metal decking members 10 of Figures 1 and 2 have been designated with the same
reference numerals. - 6 - 6 Map 2005 The adjacent metal decking members su s 10 are of an
identical cross-sectional shape being of the C-section éroTiIe wherein opposingmggs%ga(ga include
inwardly directed portions Tiead pacenititivekdl, dack bfighenihessdigulitectsd portmng 2ZFand 24

include a respectivgylip;eiHiFy €8 PNEreS WINEI 15 BIRAT IRk DA Hl)%‘/ac?‘i‘ Ofndisposet-gepRrally

parallel to the corresponding flange 14 or 16. 10 The flanges 14 and 16 include respective longitudinally
extending ribs 30 aPtCI2 Hne oiediedinaP RSO AndF 208 SorfiRfthed WiFhi G djd WY of adjacent
decking members infarbackel® ppenaridaterapandnertzal sepdddtidood e metdeckifg rorebers such

as 15 10 and 18. This i ki f eri%s d 32 gliminates th for fastener ecure
adjacent declﬂ??lg n'1§vr¥1 %{Bgu%%c %n ?L%%tﬁogré?he%r.zﬁn haestggerfw gg'l?rﬁgnt% in%r%%éi‘r}l%\%f the ribs

such as 30 and 32 K prégitietibyhadng tR8 ri3izh ahg 321 Sheredubnfsle Peakari@island
substantially alignegijwjbS5¢ 291BpA PR LR 1fIthedibaUckLRT SEFEsiRRWiEIENGeE ather rib 32.

The metal decking member 10 of Figure 1 includes a pair of generally C-shaped ribs 30 and 32 which
protrude outwardly®AndSnwardly, respectively, of the decking member 10. The

10 The flanges 14 and 16 include respective
longitudinally extending ribs 30 and 32. The longitudinal
ribs 30 and 32 are configured so that adjacent ribs of
adjacent decking members interlock to prevent lateral and
vertical separation of the metal decking members such as

15 10 and 18. This interlocking of the ribs 30 and 32
eliminates the need for fasteners to secure adjacent
decking members such as 10 and 18 together. In these
embodiments interlocking of the ribs such as 30 and 32 1is
provided by having the ribs 30 and 32 shaped complementary

20 to and substantially aligned with one another so that one
of the ribs such as 30 resides within the other rib 32.
The metal decking member 10 of Figure 1 includes a pair of
generally C-shaped ribs 30 and 32 which protrude outwardly
and inwardly, respectively, of the decking member 10. The

25 C-shaped ribs 30 and 32 are formed in an upright portion
of the respective flange 14 and 16. The decking members
such as 10 and 18 of Figure 2 include the Ilongitudinal
ribs 30 and 32 within the flange adjacent the juncture of
the upright portion and the inwardly directed portion of

30 the flange 14 or 16. The ribs 14 and 16 are 1in this
example generally U-shaped in transverse cross-section.
The ribs 30 and 32 of both embodiments are roll formed iIn

the respective flange 14 and 16.



25 C-shaped ribs 30 and 32 are formed in an upright portion of the respective flange 14 and 16. The
decking members such as 10 and 18 of Figure 2 include the longitudinal ribs 30 and 32 within the flange
adjacent the juncture of the upright portion and the inwardly directed portion of 30 the flange 14 or 16.
The ribs 14 and 16 are in this example generally U-shaped in transverse Cross-ge ion. ribs 30 and
32 of both embodiments are roll formed in the respective flange 14 and 16. - 7 M
Conventional metal decking members are generally of an asymmetric configuration wherein opposing

flanges are turned inward gl QU HL ESRREVE!Yad QWenihenenripentipaal ﬁ@}glpﬂ;ingfs formed by

overlapping adjacent flanges. The_tendenciy_for conventional metal decking is fo fail undér load wherein
the adjacent overl@SpitF HARGAL L6 HRTI AR vakP BiE Wb FPPesd B9 thEIGEWESy MEfnbers. It is
understood that thetdiPradabittingrovanterloekidg flangewmetiadjaesspgneidlelbgking Timesberstakthis

embodiment of.the inventiqn are less _vylnerab failure i thi nner. Accordin nother aspect of
the present inv%—:-ntiér@ n‘%% g%égoqa*fe pgﬁ%(%?oppé%fgr%'ﬁ nge'ss, suifr?'e%gé;ange%16_(%‘vg1é?€ epinl of a lower
stiffness relative toddd agesociilgmaege 14 ehisteadaraxd B rede@nyand iomnddce aeda br in this

example the width disarisign of she dpwardly diragied portigd4 qirtbedass stifhflange jécehtelative to
that of the other flange ]f Thus, thﬁ less stiff fleiri%e 16 has a tendencytto deflect or rotalt)e o#ltwardly
before the interlocki§ HARGR YW ThEqages collapse or rotate “toward the web o

one of the decking members. It 1iIs understood that the
10 abutting or interlocking flanges of adjacent metal decking
members of this embodiment of the invention are less

vulnerable to failure in this manner.

According to another aspect of the present invention

15 one of the pair of opposing flanges, such as flange 16 of
Figure 2, 1i1s of a Ilower stiffness relative to the
interlocking flange 14. This i1s achieved by reducing the
surface area or iIn this example the width dimension of the
inwardly directed portion 24 of the less stiff flange 16

20 relative to that of the other flange 14. Thus, the less
stiff flange 16 has a tendency to deflect or rotate
outwardly before the interlocking flange 14. The less
stiff flange 16 may be designed to about 90% of the
stiffness of flange 14. This reduction iIn stiffness 1is

25 provided by reducing the surface area of the portion of
the flange disposed above the rib for the less stiff
flange relative to the corresponding portion of the other
flange. In operation, the load of concrete within the
metal decking member such as 18 forces interlocking

30 engagement of the less stiff flange 16 with the flange 14
of the adjacent decking member 10. The adjacent metal
decking members 10 and 18 are thus “tied” together without

the need for a fastener which Is onerous.



stiff flange 16 may be designed to about 90% of the stiffness of flange 14. This reduction in stiffness is 25
provided by reducing the surface area of the portion of the flange disposed above the rib for the less stiff
flange relative to the corresponding portion of the other flange. In operation, the load of concrete within
the metal decking member such as 18 forces interlocking 30 engagement of the Ijis st':g f:%nge 16 with

the flange 14 of the adjacent decking member 10. The adjacent metal decking

and 18 are

thus "tied" together without the need for a fastener which is onerous. - 8 - 6 Map 2005 Although not

illustrated, the inwardly dirg\qt@ﬁmﬂonﬁg@ arﬁ%m&%gde Qﬁgningﬁvggrqjlﬂyv

ai(g iqeﬁggrom the

flanges when concrete is poured across the 5 metal decking. The air may otherwise be trapped as air

pockets particularyPRIthAPiHe €a BRtio<dd Bhel s hedin SR8 S s b th_lih@rd Bir
22 and 24, respectiegly. Threnpanags bsadersnarhky aginatisteof ingiodinadly axtessingtlis in the

inwardly directgd 18 é?toe{?onﬁ?e%%(jf?g 241?@0%(?? gsseglt vly%%cjsguzboé t_h@ - %@E‘% of athe res'pective

flange. In one embo

ment are formed as tra sversely spaced pairs e

ed portions

of a sIen‘fjglﬁh of about 8

mm and the adjacepP®ekfirilypardded] abliondddh As 2hes pieese@adbosstnivoutide thbiplane 15 of

the respective flange:-tli¢slitsgolnad i3 therflanges rlae PIYmMeie deaeadpeprrIi ST songrrie with the
decking member. Eigure 3 illustrates a further embodiment of the 20 invaeng?/n \évh%rle the web

metal decking me

10

15

20

25

30

r 1bespectively. The openings are forme urality
of longitudinally extending slits iIn the inwardly directed
portions 22 and 24 which are pressed upward out of the
plane of the respective flange. In one embodiment the
slits are formed as transversely spaced pairs each of a
length of about 8 mm and the adjacent inwardly directed
portion such as 22 is pressed about 3 mm out of the plane
of the respective flange. The slits formed in the flanges
also promote the engagement of concrete with the decking

member .

Figure 3 illustrates a further embodiment of the
invention where the web 16 of the metal decking member 12
is longitudinally pre-cambered 1i1nwardly of the metal
decking member 12. For clarity the metal decking member is
depicted without the longitudinally extending ribs. The
metal decking member which ordinarily is embedded in a
concrete slab (not shown) is thus capable of spanning an
increased distance unsupported. The precamber of the web
16 is in this example about 0.6% measured as the maximum
longitudinal offset of the web from a substantially flat
plane and expressed as a percentage relative to the length
of the web 16. It is understood that the Ilongitudinally
precambered web 16 is at least partly deflected toward the
flat plane under the significant weight of the concrete

slab. Advantageously, this longitudinal precamber provides

16 of the



is longitudinally pre-cambered inwardly of the metal decking member 12. For clarity the metal decking
member is depicted without the longitudinally extending ribs. The metal decking member which ordinarily
is embedded in a 25 concrete slab (not shown) is thus capable of spanning an increased distance
unsupported. The precamber of the web 16 is in this_e?arpple about 0.6% measgrgd as Egg maximum
longitudinal offset of the web from a substantially flat plane and expressed as a elative to the
length 30 of the webitdmak uieleleobtiomatothie Iheyitondibally geekamperseniveb 163s athleabt partly

deflected toward thep 3L plghe Hsles ghedygpiisapt veipht Qe centista ik Aiangeaysl, tis

longitudinal precamber provides - 9 - 6 Map 2005 minimal deflection of the metal decking member 12
which spans increS6&K ERGa LS thi€ e FIRIATMER: thE nARH Heekifg HERLENEIRPRANRLED to about 5
metres unsupportednend rnmdudes adomgrhgdmaﬂpr%mmbetaﬁwab@utoﬁﬂ abowdhisb Smeonigdiands to 0.6

percent. The ugsup(pol[}e 5& me(l_')r gm:bodtpﬁ%nt ofn@ n%%é?,r} é dA1I gugaresTto 2 span of

up to 3 metresor convert ona Ing w ongltudlna preca not clearly
illustrated the web 18©feRe %etﬁhdécl@ﬁ@@ﬁ’émt 12ma&halsd meeprel eamberdfire rakQvetse

sectional profile invégyshy. Jhedparwegsqn@r&é@mﬁr ddhoaval RN this &@naPla itRerEodmately 2%
measured as the m éaxmum ffset of the web 16 from a 15 substantially flat plane and expressed as a

percentage relative S0 HEWIARAIr MESTRBCER 1n this example the metal decking member 12 has a width
of approximately 300

10 Although not clearly illustrated the web 16 of the
metal decking member 12 may also be pre-cambered in
transverse sectional profile inwardly. The transverse pre-
camber of the web 16 in this example is approximately 2%
measured as the maximum offset of the web 16 from a

15 substantially flat plane and expressed as a percentage
relative to the width of the web 16. In this example the
metal decking member 12 has a width of approximately 300
mm and is roll formed from sheet metal of a thickness of
about 1.2 mm.

20

The longitudinal precamber in the web 16 of the metal
decking member 12 i1s formed by corrugating the web 16. The
corrugations (not shown) are oriented transverse and
extend partly across the width of the web 16. The

25 transverse corrugations are cold roll formed in the web 16
are sufficiently “light” to provide the preferred
longitudinal precamber of up to about 2%. The corrugations
may be formed either in the flat strip or iIn the web 16
once i1t i1s formed into the C-section profile. Otherwise,

30 corrugation of the web 16 1s performed via corrugting
rolls (not shown) 1i1n a conventional cold roll Tforming

manner .



mm and is roll formed from sheet metal of a thickness of about 1.2 mm. 20 The longitudinal precamber in
the web 16 of the metal decking member 12 is formed by corrugating the web 16. The corrugations (not
shown) are oriented transverse and extend partly across the width of the web 16. The 25 transverse

corrugations are cold roll formed in the web 16 are suf i8iently "light" to provide Hﬁ grefgﬁig longitudinal
precamber of up to about 2%. The corrugations may be formed either in the flat 2 e web 16

once it is formed into the CFbesiongkbliketherwies 3actrrugdtonagiithecyelt e 6 thp€rfdineed via
corrugting rolls (nof sRoMpdR 2 ges¥piiead! RaFEY fyBing, SaMghid0 18 MaAR-3393 ohlose skilled

in the art will appreciate that the invention described herein is susceptible to variations and modifications
other than those spEtticang HEXCRBEAN S SdieimBiRathetrrudires Hht G i oipsitPidnges 5 may
vary in configuratiorqaroeiietpihey peranitl ontgileckiingadf adiseeriftlechkinmpiasshiecs. Fhangss stiff flange
may vary in cogstryctions from that described provided.it prom interlpcki f adja; tlanges of
adjacent deckiﬁg nl’flli]eaﬁ?bers\./é'?gferagﬁ/ thecy%b |'§_Lfg$£r1é|§udinglflggrllé%)!?otrarr}g&gé}/sely p%géér%bered
inwardly of the dedkitgrle@akbnrgvhefebydl aggrpatiawtbagedamigices TRsupkrstedshiElich

variations and modif'p@fﬁ'@@s a|yto pgrgpnsiq\eregowgl@ifh@gi@ﬁgit GF bR Prepait inyestieRptie nature of
which s to be detewg}\?f’d‘ggmme Eo;g%gitns interlocking of adjacent flanges of
adjacent decking members. Preferably the web is

10 longitudinally and/or transversely precambered inwardly of

the decking member whereby it can span increased distances

unsupported. All such variations and modifications are to

be considered within the ambit of the present invention

the nature of which iIs to be determined from the foregoing

15 description.

In the preceding summary of the invention, except
where the context requires otherwise due to express
language or necessary implication, the word “comprising”

20 1s used in the sense of “including”, that i1s the features
specified may be associated with Tfurther features 1iIn

various embodiments of the invention.



15 description. In the preceding summary of the invention, except where the context requires otherwise
due to express language or necessary implication, the word "comprising” 20 is used in the sense of
"including”, that is the features specified may be associated with further features in various embodiments
of the invention. 6 Map 2005 THE CLAIMS: 1. A me_tal1 ecking member for use in a co gite structure,
the member being elongate and of C-section 5 profile including a web and a paée@%%@@extending
from opposite longittifin@l-édyes of the web, each flange including a first part upstanding from the web,
and a second part extending from an upper margin of the first part, the second part being inclined to the

first part and 10 each of the first parts incorporating a longitudinal extending rib, the member being
adapted to be intefconnected rf@'é"f\!)thgescgdqﬁenﬂfép%’forrﬁ‘?ﬁetdi'sﬁecldﬁg ghd FRSS bEthe member

being shaped so thet rihetiih-of oneHtangeinierdocke wvith thel Shgrtle aihdr 16fflayssetamnother said
member to resjst separation of i onne decking members.2. tal decki ber
according to clgsim %R?/jvﬁ}e?gn 'é%?#ﬁﬁﬁcl%de@%?ngsnegpogﬁi r? agd §1Fecfeﬁs%%%v%1 tﬁ%ktgﬁé;?%g:‘ one flange
having its nose porfibArexaRiied towharsdtiudinads gaogebehdthe opehingede rédésweacing

upwardly, and the GiRel iikings ilg nﬁesg_)@rtigargxt@p;_ijﬂgmgrdlfmq itpHecagsrenng facing
downwardly, Whereslgcl:%llege’pog]r{]teélggg%%|t'1hge rIlergmonaen upper margin of the first
part, the second part being inclined to the first part and
10 each of the first parts incorporating a longitudinal
extending rib, the member being adapted to be
interconnected to another said member to form metal
decking and the ribs of the member being shaped so that
the rib of one flange interlocks with the rib of the other
15 flange of another said member to resist separation of the

interconnected decking members.

2. A metal decking member according to claim 1, wherein
each rib includes a nose portion and a recess, with the
20 rib of one flange having 1its nose portion extending
downwardly towards the web and the opening of i1ts recess
facing upwardly, and the other rib has i1ts nose portion
extending upwardly and its recess opening facing
downwardly, wherein in use, on interlocking the rib of one
25 flange with the rib of the other flange of another said
member, the nose portion of each rib locates within the
recess of the rib to which it is interlocked so as to
resist separation of the interconnected decking members.

30 3. A metal decking member according to claim 2, wherein
each rib further 1includes a bearing portion Jlocated
intermediate the nose portion and the web of that rib,

wherein the bearing portion of each rib has a bearing



25 flange with the rib of the other flange of another said member, the nose portion of each rib locates
within the recess of the rib to which it is interlocked so as to resist separation of the interconnected
decking members. 30 3. A metal decking member according to claim 2, wherein each rib further includes

a bearing portion located intermediate the nose portion and the web of that rib, kl\ljlereil%é %bearing
portion of each rib has a bearing - 12 - 6 Map 2005 surface which faces generaﬁﬁ—%&&msite direction

to the nose portiorsoftfateibyandhwheregsingeses ionl itedoclang opfiasiibef dnediangowitio the rib of
the other flange ofg{othggsaid 66%‘?8% therbeghing sprifgge %,q&th%@t,eélpﬁkirig‘riq%%rlgagﬁ so that

said interlocking ribs resist vertical is}&paration of the interconnected deckin% members. 4. A metal
decking member adfdralP ARG pPdcetlicy P cigfn CRReElaeeen'bY the Fifg pake Bfnthfclude a
generally linear beartihg: surfdemgad whergioire mtsecivneeting pf thenee kerd nie beafingesurface of

the first part oLone eisdn ing relationship with. the bearj urf of the fir t of the other
flange 15 of angothe?%aﬁ?nefn%%?ﬁv%%énﬁ tr?e' %rll% o%%%éﬁan%% gﬁ%eﬁd%%ﬁaar' %?glg |£1h§he bearing
surface of that flangEsvhdreatsie riesitieadtheseRatetdaands foutthd diyi rdigfee R Betfiflg surface
of that flange. 20 5gAdRetRY drskiRg-siember according to any preceding claim, wherein the second part
of each flange extends inwardly from the first part so as to be disposed over said web, so that when the
decking member is

4. A metal decking member according to any preceding

10 claim, wherein each of the first parts further include a
generally linear bearing surface and wherein on
interconnecting of the members, the bearing surface of the
first part of one flange is in abutting relationship with
the bearing surface of the first part of the other flange

15 of another said member, wherein, the rib of one flange
extends inwardly relative to the bearing surface of that
flange, whereas the rib of the other flange extends

outwardly relative to bearing surface of that flange.

20 5. A metal decking member according to any preceding
claim, wherein the second part of each flange extends
inwardly from the first part so as to be disposed over
said web, so that when the decking member is
interconnected with another said member, the second parts

25 of the interconnected flanges extend in opposite

directions.

6. A metal decking member being elongate and of C-
section profile including a web and a pair of flanges
30 extending from opposite longitudinal edges of the web,
each flange 1including a Tfirst part upstanding from the
web, and a second part extending from an upper margin of

the first part, the second part extending inwardly from



interconnected with another said member, the second parts 25 of the interconnected flanges extend in
opposite directions. 6. A metal decking member being elongate and of C- section profile including a web
and a pair of flanges 30 extending from opposite longitudinal edges of the web, each flange including a

first part upstanding from the web, and a second part extending from an upper @:rgin E{ H}Se first part,
the second part extending inwardly from - 13 - 6 Map 5 the first part so as t over said

web, and each of thedfirdiipats inespornings |®egitoeindl shesedin@vier theahdmtieb beiagdarranged to
be interconnected (g gpothgr sgifdnepasdo fng{getad &@%PQ theribg gﬁmmﬁrﬂggr being

shaped so that the rib of one flange interlocks with the rib of the other flange of another said member to

resist separation offNESIARSNNdABd dediiffy mERRREL. 10 78 WighetaPHEARAE Merdir alrding to
either claim 5 or 6iwbergjoreaattetithetseconnaidis exteanils genarbdy paralleHiortihe welt8. A metal

decking membgr a%%cg‘gp to_any Qt[beeOf 's;ll?gns 115 ?htg 7 gvntbeégin tg? nsgc%ﬂ% art of hetﬂ% es lie
substantially in"fa common plane. 9. A meta ec_%ng memger agcoramg any one of claims' 5 to 8,
wherein each of thdRecsi® pefisanelufidanorp Ko tEY koekstil whEhyikie i§ trnell ditefakBeiane of the

second part to whighy i igassAcialiedeAOr AJasthl deskivg reeMpes psEoing FAERIM H1vherein the lip

ofone flange is ed H1ough SQPIONIAISN 0% ere,

10 7. A metal decking member according to either claim 5 or
6, wherein each of the second parts extends generally

parallel to the web.

8. A metal decking member according to any one of claims
15 5 to 7, wherein the second part of the flanges lie

substantially in a common plane.

9. A metal decking member according to any one of claims
5 to 8, wherein each of the second parts includes a lip at

20 1ts distil end which is turned out of the plane of the
second part to which i1t Is associated.

10. A metal decking member according to claim 9, wherein
the lip of one flange is turned through approximately 90°

25 whereas the lip of the other flange is turned through an
angle of approximately 180°.

11. A metal decking member according to any one of claims
5 to 10, wherein the second parts of each of the flanges

30 include one or more openings.



25 whereas the lip of the other flange is turned through an angle of approximately 1800. ii. A metal
decking member according to any one of claims 5 to 10, wherein the second parts of each of the flanges
30 include one or more openings. - 14 - 6 Map 2005 12. A metal decking member according claim 11,

wherein the one or more openings are defined by Iongét%dinal extending slits fo r’rm:d int 5second parts.
5 13. A metal decking member according to any preceding claim, wherein the fiés{—p%‘é&%ﬁére flanges are

generally parallel. 13. A mitaheitekindecémbgr acotelingaoasiaid 13, whaiain 10, thelgsegarts of the
web extend generaflypegpendigplarfram H}f‘eWﬁh’géS- Arpetghggrking 'Bﬁmtl%fr@‘ifﬂfgiﬂgatp any

preceding claim, wherein one of the pair of opposing flanges has a 15 loweér stiffnéss than the other
flange, and whereiIENBENG 1Rl Hembrrmte hibifed62Rdt RAEIEE -on loading the decking, the one

flange is arranged to deflect more than the other flange so as to force the interlocked ribs into tighter

engagement. 20 16..A metal decki ccording to clai hen dependent on.claim 5,
wherein the Io%er gﬁfﬁn_ess%)f%f%gg})gf ;ﬁg%}gﬁé@s (lﬁéepr%%/glrde ac.yg:re%j%?:%%g%%e §§ ac%raercé‘gd(()i e second
part of that flange refaile.toithertonthsarf D561 prydthef flthge Flrngererr eearingriabhber being

elongate and of C- sggtigndyofile including a web and a pair of opposing

14. A metal decking member according to claim 13, wherein
10 the first parts of the web extend generally
perpendicularly from the web.

15. A metal decking member according to any preceding
claim, wherein one of the pair of opposing flanges has a
15 lower stiffness than the other flange, and wherein the
ribs of the member are configured so that iIn use, on
loading the decking, the one flange is arranged to deflect
more than the other flange so as to force the interlocked
ribs into tighter engagement.
20
16. A metal decking member according to claim 15, when
dependent on claim 5, wherein the lower stiffness of one
of the flanges is provided by reducing the surface area of
the second part of that flange relative to the second part
25 of the other flange.

17. A metal decking member being elongate and of C-
section profile including a web and a pair of opposing
flanges, each of the flanges incorporating a longitudinal
30 extending rib, wherein the member 1is arranged to be
interconnected to another said member to form metal
decking and the ribs of the member being shaped so that
the rib of one flange interlocks with the rib of the other



flanges, each of the flanges incorporating a longitudinal 30 extending rib, wherein the member is arranged
to be interconnected to another said member to form metal decking and the ribs of the member being
shaped so that the rib of one flange interlocks with the rib of the other - 15 - 6 Map 2005 flange of
another said member, and wherein, one of the pair of ggp(_)sing flanges has a Iogﬂ stifggﬁii than the
other flange, so that in use, on loading the decking, the "one flange is arranged e than the
other 5 flange so a¥ lafigee tfe iatwbeked sbsdnto@ghest, erayahewleduedd., A oregal d€ckiig member

according to claim bi;pheseiry fipdeAgesrnsea ale.a et igfieipSEpiamion O b, and a
second part extending from an upper margin of the first part, the second part being inclined to the first
part, and wherein tﬁﬁl‘@\ﬁerf dieiSss Wor%@itthénﬂéﬂﬁ&es RorborEY Sy iSO Guridé€ area of the

second part of thatdlemgefielatiee thsheaseeonepartol HetlieothemiaegetAQn A tirial eeieking member

according to apy pr, %\i'n laim,_ whereig the wep is longitudinally pre eredt['n raly. of the metal
decking memb%r. Zﬁ: ng mge(?arr&dsec%%g ?noeprﬁger%(:(%:or'cf?r#gél t[dci)rat):%aiél/(rana1& aﬁgrem éuevﬁi Hétugd’i’nal
precamber is up to&MRASISMeasured as the maximum longitudinal offset of the web from a
substantially flat plane and expressed as a percentage 25 relative to the length of the web. 21. A metal

decking member according to claim 19 or 20, i B} i
g 18. %\ metari1 dec{<|2ng member according to claim 17, wherein

the flanges incorporate a fTirst part upstanding from the
10 web, and a second part extending from an upper margin of

the Ffirst part, the second part being inclined to the

first part, and wherein the lower stiffness of one of the

flanges 1is provided by reducing the surface area of the

second part of that flange relative to the second part of
15 the other flange.

19. A metal decking member according to any preceding
claim, wherein the web 1is Jlongitudinally precambered
inwardly of the metal decking member.
20
20. A metal decking member according to claim 19 wherein
the longitudinal precamber i1s up to about 2% measured as
the maximum Jlongitudinal offset of the web from a
substantially flat plane and expressed as a percentage
25 relative to the length of the web.

21. A metal decking member according to claim 19 or 20,
wherein the web includes transversely oriented
corrugations which are effective 1iIn the Ilongitudinal

30 precambering of the metal decking member.



wherein the web includes transversely oriented corrugations which are effective in the longitudinal 30
precambering of the metal decking member. - 16 - 6 Map 2005 22. A metal decking member according to
any preceding claim, wherein the web in transverse section is precambered inwardly of the metal
decking member. 5 23. A metal decking member acgor{j' g to claim 22, Wherein6th§ Iogg':é:iginal
precamber is up to about 2% measured as the maximum offset of the web fro lly flat plane
and expressed as 2percedtageteidtivdcokhagyiditmbeé theagsiortd 2g. Aenesdldephiagadénter
according to any p@pgij,iﬁn’g clajpsewhereipibe lopgitudiggl ribg argdu dialisverse ¢ Pss-segion shaped

complementary to and are substantially aligned with one another. 15 25. Metal decking including a
plurality of metal d&GSGMReRasktuEEEdNe@Th RS Srtad iReptebaine EREMs, wherein said decking

members are arranged alongside one another so that flanges of adjacent decking members abut, 20 said

decking members bejng ¢ cied t her by _interconnecting-of each of sai tting fl s with the
ribs of one flaa%e i%ﬂock?ggrf \?Vﬁ%i_h%%r?b%?g h%eﬁ%%f_%r%%?%%?ti cgolr%pl)ga e étrvd%téu'?g?ﬁcluding a
concrete slab and Ehetall@eedity dbnddfinebaaatiiet 29 Swikith kocla oy terdbe MR HY aid 3fab.

the maximum offset of the web from a substantially flat
plane and expressed as a percentage relative to the width

of the web.

10
24 . A metal decking member according to any preceding
claims, wherein the longitudinal ribs are 1iIn transverse
cross-section shaped complementary to and are
substantially aligned with one another.

15

25. Metal decking including a plurality of metal decking
members as defined iIn any one of the preceding claims,
wherein said decking members are arranged alongside one
another so that flanges of adjacent decking members abut,
20 said decking members being connected together by
interconnecting of each of said abutting flanges with the
ribs of one flange interlocking with the ribs of the other

flange.

25 26. A composite structure including a concrete slab and
metal decking as defined in claim 25, which is clad or
embedded in said slab.



