WD 2004/ 065713 PCT/ AU2004/ 000084 - 1 STRUCTURAL
DECKI NG SYSTEM Technical Field 5 The present

WO pvebi7e rel ates to structural decki ng systBOBAT2@H4/000084

10

15

20

25

30

35

to conposite slabs that include the systens. The
present invention also relates.to a nethod of 10
manuf acturing structural decklﬁg systens. The present
invention relates particularly to structural decking
systens for constrL§?$VEFQ%ﬁ%d%$¢¥;N§I%%%TEMS A~maj or ,
although not the only, end use /application of such
st tural dec g systens is in the construction of
#% ML Y %hat formfloors in buildings (which
tern1|ncludes car parks). 20 Amother although not the

only ot her, ﬁ@eeser?%)piﬂ& Séc; ugé#ugl%ural

decki ng systenB cons ruc on of
s|dgrkingtsyoremy eand cbd Ripos pemetbab25tizat kgm@lm@e the
Argyd@dmdonventional conposite slab construction 30
Structural steel decking can serve a dual function

when used in the construction of conposite

st eel / concr efie: fimaserst ahisvaith dieadFso el fieski 9 £aRethod of

act_as.structural, formwr upport i bui | di ng

et e et PR R et e har dens.

I n addition, 35 after relnforC|ng steel (bars and/or

nmesh) has b %F? Q%w

top of the dec éjsuaarﬂtndd:L e concrete n“?eac &glﬁ]ly ke

SLﬁchQQ#ﬁa¥xﬁ&ﬁ%%ggV@ygte@mgf%r constructing composite
slabs.

A major, although not the only, end use
lapplication of such structural decking systems is in the
construction of composite slabs that form floors in

buildings (which term includes car parks).

Another, although not the only other, end use
application of such structural decking systems is in the
construction of composite slabs that form vertical wall

panels.
Background Art
(a) Conventional composite slab construction

Structural steel decking can serve a dual
function when used in the construction of composite
steel/concrete floor slabs and beams. The decking can act
as structural formwork by supporting building materials
and personnel before the concrete hardens. In additionm,
after reinforcing steel (bars and/or mesh) has been laid,
and concrete has been poured on top of the decking, and

the concrete has reached sufficient compressive strength,
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it will continue to do so for the remainder of the

life of the building. 5 All of ,the types of steel

decki ng described in this sécfion interact with the

har dened concrete to take advantage of conposite
acthdriedipingcan| 2F A5 geanir  TrEeforeement Ayt taterpcting

pahem LB kbt & €4, 13&2&47&1é raé&uelﬁ@r@ceé &k Lma Byrn

- - that falls
oSt Tfren L8 ] et L B s gfat cohe “remainder

dezki tige ptiofe | &S los\ieunt lddwed . st ruct ural steel decking
isroll- formed fromflat steel strip into |long panels

of uniform cross-section. Decks are principally

di sti ngui shedlly2Ch# ffypem et steehelgcking described in

Criﬂ§:§s S@@é&%&@' 19 EPEc O w PERT L hE hdP&endd 0bbhESetsels take
n he worl d today are very varied, e.g. trapezol dal

?%??F"%&PWH’%%J‘ ¢ 22t 1(a)) versus decks
vvlth "closed ribs" (see Fig. 1(b)) but they all have

one factor i the nomn thJCk ess of 1
sheeting is ’@b nﬁulaar%%adlriw ‘?eﬁco’?}rkfee pﬂé}lz?ﬁﬁtﬁgllan patent
Alapplicatidoriad 620 (e himesharmame| gf désh grigwrn oetrallis a
St i ' et
&?4-‘ 17 DA SO D BT S DEEORES enie
‘?ﬁﬂ%@qr}exural stiffness and ultimte strength of

a deck with a set geonetry. This in turn can severely
[ ct on tr]Ee m ni mum overal | depth t he steel

|
det®¥ ng t hatEX:ftihe q}ﬁlt%mi ’c]e?ﬁ ain span,

which itself can significantly affect the m ni mum

overal | deptcn:nQIerIJ]i na? SR S'lJI.Itael Ssltaebel decking is roll-
formed from flat steel strip into long panels of uniform
cross-section. Decks are principally distinguished by
differences in their cross-sectional shape or profile. The
profiles used in the world today are very vafied, e.g.
trapezoidal decks with “open ribs” (see Fig. 1l(a)) wversus
decks with “closed ribs” (see Fig. 1(b)), but they all
have one factor in common: the nominal thickness of the

sheeting is constant around the profile perimeter.

Also, roll-forming machines are only designed to
roll steel sheeting up to a certain maximum thickness,
e.g. 1.2-1.6 mm. This significantly restricts the maximum
flexural stiffness and ultimate strength of a deck with a
set geometry. This in turn can severely impact on the
minimum overall depth of the steel decking that can be
used to achieve a certain span, which itself can
significantly affect the minimum overall depth of the

composite slab.

Conventional roll-forming machines are only used
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the geonetric features that define the profile, e.g.
the overall depth, cannot be_shgqificantly ,varied. 5
Therefore, if a greater spanning or |oad-carrying

capablllt¥ is required and the profile must be
chahgeRpuiagenrecone R fblei o seesl ndeekbeg puThe napinal

grmf(:eémﬁon%\n &h @h@@aj@br@é@ﬁwgfé@tf;ﬁb@s wmég_&@ﬁlﬂﬂe £Be
ecki to be us in a of a i ons, or
dé%??ﬁglﬁhn%f%bt %r%viﬁiii){%gﬁkhg g@“ 23%0%1%pgg*?%ptly
ofvaxibeds fromflat steel strip, with each deck

requiring different roll-formng sets. 15 The suite

of decks includes sone very deep decks (greater_than
200 m) thatTherefoxrsy i¥f thanaier (kRdwning or load-carrying

CoPROsbiBi 6y abs PAYuIEed dhd %E@Vﬁf@ﬂﬁlé tﬂ(@é@ aﬂaé Yehafged,

of concrete_over the tops of the ribs and
th %‘Fo?“éwﬁjejth-‘b?”f‘”&ﬁ]es%? %‘é’i? O}Ple Ppittsteel strip

used to roII-forn1any glven deck is one steel grade.

Ther ef or e, e st arts

rol | -for rred e <ﬁea’nges 1%\ cge Ibcg)glﬁ "%W%e”ﬁgﬂ%eaﬁ‘%orld today
yi &b decleing Ghebeostedgimne fvaristeedf sapphicabioms, major
va§dadid® mSQTE: S b&w&%ﬁﬁﬁ Ped! rQ@ﬁéQn%. iuite of

surfaces. For_ _exanple, 1t can be ga vani'sed on
siiedsesipem Plat sterl mrinpn wheh sw@ht%@kmnqu:mm

t hei spdiéht XPUBLEoERing el Al ternatively, the
steel can be uncoated on both sides, which is done in

beni gn environnents to reduce the cost.
The suite of decks includes some very deep decks

(greater than 200 mm) that are used in the construction of
composite slabs having a thin coverage (typically, 50 mm)
of concrete over the tops of the ribs and therefore

exhibit one-way action.

Flat steel strip used to roll-form any given deck
is one steel grade. Therefore, the steel in all of the
parts of a roll-formed deck (flanges and webs) has the

same yield stress.

The coating on flat steel strip can be varied to
some degree between the top and bottom surfaces. For
example, it can be galvanised on both surfaces but pre-
painted on the side that will form the soffit exposed to
the air. Alternatively, the steel can be uncoated on both
sides, which is done in benign environments to reduce the

cost.

Some decking manufacturers modify the decks they
produce once the decks have been roll-formed. This is done

to improve their functionality or structural performance.
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per formance. WO 2004/ 065713 PCT/ AU2004/ 000084 4

| nportant aspects of structural, performance are

flexural stiffness and ulti mate strength. Fl exural
ffness affects the magni tude of verti cal

RUETHHS, aFpecharet i Eic iRt Rerfopnynce odrqeflexural
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336%?!’4’:@01;01# ac%e ]gﬁkeet l‘g‘{ ecrré‘ac&%g 1f]earécﬂtﬁl'l";é/"’uba%aepacltY
ofofe 3 Wetad rﬂgegmfuai@ceres Rktinafe)dtrendthivhich can

ardlgeedrST opt efeigised cells for,the passage of
sensitive building services, in parti cular electrical

cabling for conputers, thus giving rise to so- called

"el ectrifiedwd corss o) mdididdlid @ddxe fdral GhRRlssdP below.
the decking panel also increases the |oad-carrying
capacity and flexural stiffness of the original deck,

pridvi ded t he'Gsddndatt”odedhst Wwheart tahre st andredliting a flat

detledts oxUfdidd edd Mot fﬁ{égﬁntiﬁﬁé q;acgee’ozé;%a;ceh decking

functi onal i nprovenent can SO | nprove

sERRRur @S riir eifde -of the deck when it acts as
formvmork. Inportantly, for exanple as is di sclbosed in
Canadi an patent 704842 in the nane H.  Robertson

30 Conpany. S AIRTRETBRINERE ARG 15 theAdg §OT the

t pasislage dfasershigriveniyuille inge errhveios s Wiirh gdie ikasar
tsgg.%ltcrtl:\a:‘é%g.r wbelt 'ﬂ&g f%xd%o!m%ée%jsm q:hu-léhlgsivailnsgo rlz.esde to so-
called "electrlfled floors"v.

Attaching the flat sheets to the decking panel
also increases the load-carrying capacity and flexural
stiffness of the original deck, provided the connection
between the sheet and the deck is sufficiently strong.
Therefore, this functional improvement can also improve
the structural performance of the deck when it acts as
formwork.

Importantly, for example as is disclosed in
Canadian patent 704842 in the name of H.H. Robertson
Company, the decking element fixed to the top of the flat
base sheet may be incomplete, with the base sheet
incorporating side lap joints. This also led the inventors
of the patent to adopt the unusual option of welding the' W
decking without the lap joints upside-down to the
underside of the same decking with lap joints, thus
forming a closed multi-cell box deck. Similar decks are

shown in Canadian patent 692135 in the name of Tnland
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thus formng a closed multi-cell box deck. Simlar
decks are shown in Canadian patent 692135 in the nane
of inland WD 2004/ 065713 PCT] AU2004/ 000084 5 St eel

Product s Conpany. Japanese patent 11-192613 in the
nathessf Byadudhs gemeRramh shows a form of cellular deck
which includes a 5 series of openings in the webs of

the trapezoidal ribs to accq te transyerse
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t
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bars, wel ded t@ the tops of th e fra e20|

priestiedi SAng £3 T PRIPMOLE DR % athe o]i’1°£%‘? vienthe web

t heideteckdmy mowk thtkeDCEEt eas 2&14:11 Ykde B rtisé UE bhal

per f or ce a closed-rib ecki rodu .

AATRTTIS 1 28 e i 9 de TR dpaapeing that

| Mgrovehdye tereowhy &iLbrtheudecking ribs h@lslseld@amulate

t hlﬂaé D! rﬂnéf‘ﬂ?&: | ér@éﬁliggeﬁéné Od VR, kirg S€ke F;‘J'Qpanese patent
application appears to comprise transverse reinforcing
bars welded to the tops of the trapezoidal ribs,
presumably again to promote composite action between the

decking and the concrete.

(ii) The structural performance of a closed-rib
decking produced in Australia (Stramit's Condeck HP) has
recently been improved by screwing a continuous rib to the
gide of the lap joint when it acts as formwork (see Fig.
1(d)).

This attachment is located on the top face of the
decking and is cast in the concrete and can potentially
increase or decrease the longitudinal slip resistance of
the plain deck, depending upon its design and the strength

of its connection to the rib.

However, in accordance with the manufacturer’s
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slip resistance of the plain deck, depending upon its
design and the strength 35 of .its connection to the

rib. However, in accordance Wi fh the manufacturer's WO

2004/ 065713 PCT/AU2004/OOOO84 6 recommendations, the
atfeRAmsndattiang y Byhmttachnent Hes onleel comudcted byo the
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t s@%:m" that, _t cessary must e itt e .
t h\é‘e{jﬁi{eet l ngi |és?,° IJﬁKJI}t sge' 1‘&potsﬁ G i'6iF rﬁaﬁg‘%shecel 8 again
b@ ¥ mpflped wadwiadiawsdr qﬁ Jemgitidimalefdlestr ddmtection

t e tRafels 991 dEINInd A Yhd hed l:é)”‘d'lﬂﬁlt}% glkac?or

resi stance of the deck, which coul an unsa

¢ SHERSiBSHT 29 &idds Ghist iisvesrtione Jfﬁodaffaitectlwemqssory

| erst b )fianed wherdldiee diedtding A P 3K BHAN position
Zursn %zﬂ u:.ld:.tn%e cl%e man%?q%rt%reﬁn%vﬁs%% ntlsn any effect
that the accessory might have on the longitudinal slip
resistance of the deck, which could be an unsafe

conclusion.

The description of the modified decks in items
(i) and (ii) above is not to be taken as an admission of

the common general knowledge in Australia.

Disclosure of Invention

The present invention is an alternative

structural decking system to the above-described systems.

According to the present invention there is
provided a main decking panel for a structural decking
system that includes a plurality of the main decking

panels, with the main decking panel including:

(a) a base component that includes a central pan and

lap joints on each side of the pan to enable adjacent main
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invention there is provided a nain decking panel for

a structural decking systemthbat includes a plurality
of the main decking panels, with the main decking
papel including: 35 (a) a base conponent that includes
a ‘£ee‘1"ﬁ’r%9 BaRebhdo |1Bf Rtitioned cide djeside tie pan

t covendldsp tly acerd t ferishi) 2004/ 065713 o

PCT/ AU2004/ 000084 7 decking panels to be positioned
side by side in overlapping relationship; and (b) a

st (@ngt heni ry storpgrtdreniing tdwengdatenofimehd foerd®ecn

ettt a c onent wi th
f the chatnér% I[m%enr%% q{e?%%zglgn%&ﬁ%é gtpop(%sqged rl’sar"?'ofée IR Rent,
f oY ¥he mhasnelomesen sinrldidinopvoropmbdedsile walls

ChEuhed FRANGADL iboMddtd hehdeP @Y £ ¥bm a chord

conponents bein manuf actured as separate conponents

arftP MRt SR IS RS StPR R HRaP 1hanst famronents being
chenneflagmde! .as Adptd Qﬂ:ﬁﬁpcﬁ'ﬁtﬂf% agal thétﬂf&fter

Preseih. t IS that t use o epar at e

coan'ponen]tésa/t aqteq-'glreer }s?semg: Ft'ocabﬁ:ﬂ’bersl BT 1

possible to optimse the structural 15 requirenents of

t he componeny S, st 4t ' ce e . .
component 5. PrAT B T Ra e MRS prfedaly invention
| d&tthate thoonfia ¢ wapasate aemporEm ey dfmtalsine tdrsembled

e gl ek AliG TREYIMLd &d ptibask U e @lral
| gcat i.ons bq:tvve he | ongi t udi nal .
requirements of the compdnents to the required performance

of the components.

Preferably the central pan includes at least one
longitudinal stiffener.

Preferably the web components are secured to the
base component at locations between the longitudinal

stiffener or stiffeners and the lap joints.

Preferably the web components butt against the
longitudinal stiffener or stiffeners and/or the lap
joints.

Preferably the lap joints are formed so that a
successive decking panel can be positioned in side by side
overlapping relationship with another decking panel by
pressing the lap joint of the succeséive decking panel
downwardly over the lap joint of the other decking panel.

Preferably the strengthening component is secured
to the base component at a plurality of discrete

connection locations along the length of the channel
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joints. Preferably the lap joints are fornmed so that a

30 successive decki ng panel gaﬁ be positioned in side

by side overlapping relationship with another decking
panel b pressing the lap joint of the successive
déﬁ?ﬂﬂﬁgpanel downwardly over the lap joint of the

ot her decking panel. 35 Preferably the strengthening
conponent i s, secur t.Q the base conponent at a
plurality of 4ff ?ﬁéﬁi? éﬁﬁnéiﬁ%ngh?ﬂ%ﬁq(ﬁﬂ?ﬂﬂ%ﬁﬁft#ﬁaSecured
| rytttheofbase odreporedn VG R 0HE QEEFARL G/ S04 00084

8 «dRidhal ;o t eni ng. conponent is

seccur ed %%Iftf%%‘g%eﬂ%o o%%%%gé&t%ee&%r?ﬂ%l?fy&b?
diSERANEE & R el e okPadsiaanrithaddy iheferrkmrk sthod | acovgponents
ofedderheyonponents at the locations that interlock the
conmponents together. Preferably the deformed sections

are button 10 shaped. The deforned sections may be

formed by hddifgadlie ttrMidtned QERITIRINANMe button
pgﬁﬁ?%glthe deformed sections, such as buttons, from

one side of the 15 conponents. Preferably the web
conponents and the top chord conponents are assenbl ed

toget her by 18RCWHddagrle se%%%%%e%ﬁr tb%ge.Etol':]:%'l’edatbarﬁé’xolding

plurality of discrete connection | ocations a

t F'S SgRfRSIts Hegsihsonans pressiaaiihe dafamied
Copaions antt s Lty d FreRARe A IgE SaRr ed
t%gpther t the plurality of discrete connection

| SCAEITE Y def or med sections of the

Preferably the web components and the top chord
components are assembled together by securing the
components together at a plurality of discrete connection

locations along the lengths of the components.

Preferably the web components and the top chord
components are secured together at the plurality of
discrete connection locations by deformed sections of the
components at the locations that interlock the components

together.

Preferably the deformed sections are button
shaped.

The deformed sections may be formed by holding
the components together and pressing the deformed sections

from one side of the components.

Preferably the web components include flanges and

the web and top chord components are secured together at
the flanges.
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formed by holding the conponents together and
pressing the deformed sections_ fromone side of the
conponents. 35 Preferably thé feb conponent s incl ude
flanges and the web and top chord conponents are
secured together at the flanges. WO 2004/ 065713

PCT/ AU2004/ GRQOR4-a y RS &l@blohdhe db & includes one

conpaonent .i.ncl udes one , or _nore than one |ongitudi na
sf¥$f¥ﬁ%?.tﬁ?ﬁ%?ﬁ%ﬂ¥ﬂﬂgﬁﬁqﬂ9%ﬁ%f??&ﬁﬁe%ﬁrstiffeners

extend along the length of the top chord conponent.

Preferably hor.d ca nt i ncludes. down-
turned si detsﬂeel%q%]bg'}?otﬁ‘gﬁ tsqul%rnk: T eﬁwq:e’rfséjeﬁ’rﬁfst ffgctend
dAhPR el lenighis of the tap ord conponsnt . ar e

provided to strengthen the decki ng panel.

Specificall%)the | ongi tudi nal stiffeners and

down- t ur ned Fheferakly ftdie thap Fharsh companahpsirdindes down-

t cumesidstsigk) i ng due to | ongitudi nal conpression

| oads. Preferably the web conponents i ncl ude

corrugations. 20 Preferably the corrugations are

vertical ca@beudatgitmidified earififgaiarenaml ehy ddvdBturned

{ QidtdePrt R 1 ARHERhRL RN ar SRELVI LA 8o the

corrugations stiffen the
strengthen the decking panel. Specifically the
longitudinal stiffeners and down-turned sides stiffen the
top chord component to resist buckling due to longitudinal

compression loads.

Preferably the web components include

corrugations.

Preferably the corrugations are vertical

corrugations.

The corrugations are provided to strengthen the
decking panel. Specifically the corrugations stiffen the

web components to resist vertical and longitudinal shear.

Preferably the web components include openings to

allow concrete to flow into the channel member.

The decking panel may include a plurality of
parallel strengthening members.

According to the present invention there is also
provided a structural decking system formed from a
plurality of the above-described main decking panel

positioned side by side with the lap joints in overlapping
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The decking panel may include a plurality of parallel
strengt heni ng nenbers. According to the present

invention there is also 35 Pprovided a structural

decking system formed froma plurality of the
abevatepshied mai n decki ng panel positioned side by

side with the lap joints in overlapping WO 2004/ 065713

PCT/ AU2004/ 000084 -_ 10 . rel ationshi Preferably the
structural RIEGIFRRYSER |w%§aﬁrﬁ$¢#wg eefemgincludes
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present tion t pr ovi a conposi
s|®din Higcking wrelde above described structural
decki ng system and a | ayer of hardened concrete on

the structural decki n%_( system 15 Best Modes of
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mai n decking panels are described as "hybrid" decking
panels in the Figures, 25 The structural decking
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the formof: (a) main decking panels; and
The main features of embodiments of the main
decking panel and the structural decking system of the
present invention are described below, by way of example,

with reference to Figures 2 to 17.

It is noted that the main decking panels are

described as “hybrid” decking panels in the Figures.

The structural decking system of the present

invention is based on modules in the form of:
(a) main decking panels; and
(b) infill decking panels.

The main and infill decking panels are typically
2.5-9m long.

Figures 6-8 are vertical cross-sections
perpendicular to the lengthwise axis of embodiments of the

main decking panel that includes:



30 (b) infill decking panels. The main and infill
decki ng panels are typically 2.5-9mlong. 35 Figures
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| engt hwi se axis of enbodi nents of the main decking
panel that includes: WO 2004/Q65713 PCT/ AU2004/000084
- 11 (a) an elongate base co nent that includes a
central pan 7 and lap joints 9 on each side of the pan
to enable adjacent main decking panels to be
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cogaieant s is discussed further in a later part of

the description. 25 Each enbodi ment of the infill

decki ng panel shown in the Figures includes a central
pan and | apIpoeath ofi the above-mentioned embodiments the

web components are secured to the base component and the
top component is secured to the web components at discrete
locations along the lengths of the components. In the
case of the embodiments shown in Figs. 6-8 the connections
are. in the form of deformed buttons 17 that interlock the
components together. The nature of the connections
between the components is discussed further in a later

part of the description.

Each embodiment of the infill decking panel shown
in the Figures includes a central pan and lap joints on
each side of the pan that are formed to allow the infill
decking panel to be positioned in side by side overlapping
relationship with the lap joints of adjacent main decking
panels.

Two specific .embodiments of the infill decking
panel 5 are shown in Fig. 2(d). The Figures show cross
sections perpendicular to the lengthwise axis of the
infill decking panels. The lower embodiment of Fig. 2(4)
has a flat pan 21 and lap joints 9 the upper embodiment



each side of the pan that are fornmed to allow the

infill decking panel to be positioned in side by side
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Being the main spanning elements, the main
decking panels 3 can be used by themselves (see Figs.
3(a), 4(a) and 10).

Alternatively, infill decking panels 5 can be
fitted between the main decking panels to improve economy
(see Figs 3(b), 4(b) and 11), since they are less costly
to manufacture than the main decking panels, and to

provide other benefits such as reducing weight, etc.

Using infill panels 5 makes it possible to
introduce voids 27 between adjacent main decking panels or
to accommodate longitudinal prestressing cables or

reinforcing bars placed low in a composite slab.

The main decking panels 3 are preferably placed
in position first to support the infill panels 5, which

only span in the transverse direction perpendicular to the



to manufacture than the main decking panels, and to
provi de ot her benefits such as reduci ng weight, etc.
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i ntroduce voids 27 between adj acent main decking
panel s or to accommodate Iongg%udinal prestressing
cables or reinforcing bars placed lowin a conposite
slab, 35 The mai n decking panels 3 are preferably
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centralises main production, and can save on
transportatgﬂy 99 ff@rent durability requirements of each
component can also be taken into account and the steel

coatings can be varied to improve economy.

The components of the main decking panels 3 and
the infill panels 5 can be efficiently packaged and
transported to distant assembly sites. This centralises

main production, and can save on transportation costs.

The web components of the main decking panels 5
can be purpose-designed to provide high vertical shear
capacity, thereby allowing the decking panels to be pre-
cambered during manufacture, and to accommodate regularly-
spaced, large unreinforced or reinforced openings for
multiple purposes including the passage of transverse

steel reinforcing bars and prestressing cables.

The web components of the main decking panels 3
may include openings 29 punched along the length of the
panel. Typical openings are shown in Figs. 14 and 17.

This is particularly desirable in situations when it is



The web conponents of the main decking panels 5 can
be purpose-designed to provide high vertical shear
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pre- canbered during manufacture, and to accomobdate

regul arly 30~ spaced, |arge quglnforced or reinforced
openings for nultiple purposes including the passage
of transverse steel relnforC|ng bars_and prestressing
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above and below the openings 29. Computer-controlled
punching equipment may be used to place the openings 29 as
required along the length of the web components.

The web components of the main decking panels 3
may have deep vertical corrugations 33 (see Figs. 7 an
14). Preferably the corrugations 33 have a pitch of 20-50
mm and a crest-to-valley height of 3-6 mm. Preferably the
corrugations 22 are stamped in the web components. The
corrugations 33 make it possible to achieve a high level
of vertical shear capacity with the thinnest possible
steel sheeting. For easier forming the grade of steel used
in the web can be reduced compared with the other
components, which also has economic benefits. For economy,
the steel can be left uncoated because it is later cast in
concrete. This is also a way of reducing glare from
sunlight, which can be a safety problem for workers on
site working with metal coated decks. The height and

spacing of the openings in the webs can be varied along



required along the length of the web conponents. The
web conponents of the main decking panels 3 nmay have
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Preferably the corrugati ons 33 have a pitch of 20-50
mmand a crest-to-valley height_ of 3-6 nm Preferably
the corrugations 22 are sta din the web

onents The corrugations 33 nmake it possible to
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y vary in height above a slab soffit. 5 The web
conponents of the main decking panels 3 are

referably r 8! flat.
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given situation. It also means that a flatter soffit can

be produced in the final structure.

To assist with manufacturing, the web components
of the main decking panels 3 are preferably assembled at
the same angle to the vertical, irrespective of their
overall height (see Figs 7 and 8). Preferably the angle is
in the range of 60-80°, more preferably 70-80°.

The distance between the web components of the
main decking panels 3 at their connections onto the base
component is also preferably kept constant. Therefore, the
longitudinal stiffeners of the main decking panels vary in
width across their tops, becoming narrower asg the

longitudinal stiffener height increases.

The web components of the main decking panels 3
may have outwardly angled flanges 35 or inwardly angled



lead to a significant reduction in the quantity of
steel needed to nmanufacture the main decking panels
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flatter soffit can be produced in the final

structure. To assist with manufacturing, the web
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C enasho refipdne@te .Such situation is where the main
decking systemis subject to |ong wave buckl es that

can lift the 10 top chord conponent up to 5-10mm and
strai ghten The oppeingtl aagea ehet hebWebmpoRBARENLE. the main

[ t ' tiang.include providi
RS, PeFFAR 1895R9, 18P ual ) (S Bl parire s gesmpea
afyring @a@pgﬁgtﬁgemgg thathghey can be selectively knocked
out on the building site as required.

By way of example, the openings 27 may be knocked
out on site over intermal walls that run pPerpendicular to
the span of the decking. As a consequence, the decking
does not create a void over the walls, which can otherwise

be a problem acoustically or for fire rating.

It may also be necessary to locally fill the void
with concrete over the support in this manner if the
support is a steel beam and shear connectors are going to
be fitted close to the steel longitudinal stiffener of the

main decking panel, which would otherwise be weakened by
rib punch-through.

The top chord component of the main decking
banels 3 is preferably purpose-designed to concentrate a
large area of cheaper, uncoated and lower-grade steel than

base component near the upper-most extremity of the steel



web conponents. 15 The openings 29 in the web

conponents of the main decking panels (Figs. 14 and
waZjo4pesTibe partially stanped during manuf act BCEAB2004/000084
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Thls is a highly efficient way of enhancing the
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under conditio el ther positive or negative

bele il sGrave copnedibione dmporren bite t keb neheardeernpenent

Paed Stise | welb ! €bmbedyr slesi gned to devel op a
sufficiently high |evel of nechanical resistance with
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tf%% &?ééee% egéf%b stiffeners 39 (Figs. 7, 8, and 10-12)
or its sides may be downwardly turned (Figs.6-8 and 10-12)

10

or deformed or punched to improve the stiffmess of the top
20 chord component and therefore the mechanical resistance
without interfering with the integrity of the connection

between the components.

The top chord component of the main decking

25 panels can be designed to be compact, i.e. develop its
full potential compressive capacity without failing
prematurely by local buckling. This is helped by the
component being relatively thick compared with normal
steel decking. To be compact it is preferably attached to
30 the web components of the main decking panel at close
centres longitudinally along the length of the main
decking panels.

Preferably the top chord component of the main
35 decking panels 3 is relatively wide so that it can form a
large surface area to walk on during construction and

provides a wide support for reinforcing bars laid



In part the nechanical resistance develops due to the
di screte connections between the top chord conponent
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al so include I|engthw se extending stiffeners 39

(Figs. 7, 8, and 10-12) or its sides may be

downwardly turned (Figs.6-8 -and 10- 12) or deforned or
punched to inprove the stiffness of the top 20 chord
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developed in these regions, thus significantly reducing

the length of lapping bars required over support regions
in negative bending.

The top chord component of the main decking
panels may be manufactured with mechanical features (e.g.
embossments 41 - Figs. 6-8 and 12) along the length to
improve the mechanical interlock with the hardened

concrete.

The base component of the main decking panels 3
can be purpose-designed to concentrate a large area of
steel and develop a large longitudinal tensile or
compressive force near the lower-most extremity of the
steel deck. This is a highly efficient way of enhancing
the moment capacity and flexural stiffness of the panels,

under conditions of either positive or negative bending.

Preferably the base component of the main
decking panels 3 includes longitudinal stiffeners 45



10 that of the web components. Typically, the top
chord conponent is up to 3-4 tines the thickness of
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conmponent of the main 15 decking panels 3 may be

manuf actured w th additional chani cal features

(e.g. enbossnents and punchéd]taﬁéred hol es) t hat

further enhance the mechani cal resistance devel oped

i nRIRIRF ARG A 3Q R Rigdwl 11 em IBAgedueibl. the

| ength of | apping bars required over support reglgnsh

20 in negative bending. The top chord conponent of the

mai n decki ng#lepa?ﬂ'e’téstn St hefuithe hase iqmponent also
nefEvaiiidal td eatauntslf e f). the HR0SH r&&]ﬁ.rfbﬁ parFéZﬂé"’-?g 6- I8

a ) s t | e h to 25 inprqve the nechani ca

i %ee:%ofclk a\?il/l' H p%lee Rar derndt Cond ee?’eéserhceor%%réennt Between
c dthso ridritf fsnense 4Raiandiddie dgapareints8 9 darmefootprints for
PUHROSIRWAaS | anedd BPNEEUYALRR ﬁﬂg%é{&a of 30

steel and devel op a large |longitudin ten3|]e or
conpressive force near the | ower-nost extremty of the

steel deck. rHhistiditidd) PYeffdd1s ;Hlﬂe V%éiiﬂlfetnefrfs 45 in the
enphancin t he .noment_ ca it n exyral stiffness

o?’ Fe Parsment lﬂfc?erfocra‘%%c t9 oré"a&f thS HaWsio HRYARL 15
negeiteingd. nige isgiatg.on 8 o fPridfee madl \¢ dnipereastas Gﬁdrﬁmlwairm‘t the
t :FEH ' i ncl ydes_ | i.f.udi na
e D A Al BRI b At

( reshendisial datsr lagkhiafh)the swapkingnts6.off] thEhenain decking
Stdalferers 45 in the base conponent al so fac!l!tate
assenbly of the nmain decking panels 3. 5 Specifically,

the sections of the base conponent between the
stiffeners fheabadsichedmprnediticf HOmRiO AR IHG Jailels

t IE%.nl P rrofllla-l%%%e%s fq:‘fonE Il%em%%i%%rgr)s%n %rc]:tsss'ible galvanised

high-tensile steel sheeting, e.g. G550, 0.55 mm. The

galvanising makes the soffit of the decking durable, which
can also be pre-painted for additional corrosion

resistance or for appearance and functionality.

Preferably the base component of the main decking
panels 3, acting in conjunction with the web components
and their connections, is designed to develop a
sufficiently high level of mechanical resistance with the
hardened concrete so that it can act as highly effective
longitudinal tensile or compressive reinforcement in a
composite slab.

The base component of the main decking panels can
be modified slightly to allow the component to be used as
an infill decking panel. Fig. 9 shows such a modified
panel that can be used as an infill panel. The panel
shown in Fig. 9 includes embossments 61 and is formed with
both lap joints 9 being adapted to be pressed over lap

joints of adjacent side by side positioned main decking
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the stiffeners and this arrangenent contributes to
the nmechanical interlock of the conponents of the
mai n decking panels. '15 The “Dase conponent of the
mai n decking panels can be roll-formed fromthe
tiﬁﬁﬁéiﬁ'possible gal vani sed high-tensile stee
sheeting, e.g. G550, O 55 gn1 gre aﬁIVﬁnaglng nares

e soffit he d ur abl e i C can al so
Lg pr e- pain?@ﬁ %$H£ 9 PGRdS SRR hssipirRse -clesigned
f dro eﬂwmmwdlancbdwmta @ Hetwddreflijaant it fidsecking
cpngnt of the main decking panels 3, acting in
conjungflon with the web conponents 25 and their
connections, is designed to develop a sufficiently

hi gh Ievel ohemeBagbgals’ 650! RRGE it S 13319 € R e i ng
e so that It can act as |g Cilﬁon ective

f%nﬁcreﬁﬁd. 3al® OERs Preter abdnp deass fidiadeidha infidl
Cdrqwcks.lﬂgs penall s &&nTbe hmaqma@rﬁr&n thd g ®Hte the main

l.ightly .t |1 t he
d%.%‘f:'kr:]. ﬁ?%@% 3 3 used as eﬁﬂ.ﬂsalll Lskl.ltrzl.@%pgﬁeﬁ:vl\!leplk@uldlng

9(§ﬁ@w§l§@oh5a ﬁ@dlﬁmddllpanemhumaﬁeeaMrben@mﬁgngseanthe
| Bfiight h g h cty e
ﬁlb‘h§r¥ef’%51§*lteﬁaﬁ°ﬂ.@§%¥lo§%e§ Sl Bapdpilie 8% che
F‘%d Ssckdngorpaeppe soBRaE RS widh thei Mbreﬁ decking
a@pae&&t side by side positioned main decking WO
2004/ 065713 PCT/ AU2004/ 000084 20 panels. The infil

decki ng panels can be purpose-designed to _
econoni cal | ¥heovnfialgdpchehyepanalisaaest allBbNpdeskirag1y

designed to develop a sufficiently high level of
mechanical resistance with the hardened concrete go that
they can act as effective longitudinal tensile or
compressive reinforcement in the composite slab. In order
to do this the lap joints may be specially designed to
grip concrete and the panels may be embossed (see Fig. 9)
or otherwise formed for this purpose.

The infill decking panels 5 may take on a variety
of shapes, e.g. flat (possibly including a slight camber)
to give a final flat soffit, or trapezoidal to create a
ribbed one-way composite slab.

The infill decking panels may also be fitted with
internal voids, such as styrene blocks, to reduce the
volume of concrete (Fig 3(b)).

For economy, the panels are preferably roll-
formed from the thinnest possible galvanised high-tensile
steel sheeting, e.g. G550, 0.55 mm. The galvanising makes
the soffit of the decking durable, which can also be pre-



5 panels. The lap joints 9 of the main and infill
decking panels 3, 5 are preferably designed so that
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top once the main 10 decking panels are in their final
position in the building (ge% Figs. 5, 10, and 11).
i

This feature recognises the 1gh'l y limted

| ongi tudi nal spanni ng capability of the infill

d @D et sa%iﬁﬂa?rfi?dl \Mﬁ’ﬁ-’qﬁh‘érhmﬁi'os"'eﬁftq@ Ry for
p%ﬁ?ie%ra]rﬁzeﬂhﬁhd nédddeidagkiing, panel s are al so

pre

erably designed to develop a sufficiently high
| evel of rmechanical resistance with the hardened
concr et e so THetcontgeeientan ofc tthas nefirecidckding panels 3 can

I it udi nal nsil.e or 20Q.c r ' {nforc v 3
| B sitled flatheY (AURID Y SRy i Enis 1o
j eimtasivantage dprude idasilpvwsl pre -rpinpgtedbmndtethen types
t SR mﬁg saeddd ) i

frcgjraﬁrns\ﬁft;]rL or thi?s%urpose. S&The rli:%%tfclzg %eegﬁ%,%\rl]%%

5 ¥R Rtk S LE o i g Paelshdihat mayy othegwise be damaged
( ehagidy Va ivel i operdtigit. canber) to give a final

flat soffit, or trapezoidal to create a ribbed

one-way conposite slab. 30 The infill decking panels

may al so be Ndri-twed ded lvonnecdrimal opdiidms simdlwte glueing,

st C . uge: e, of 5 C e (Fig
3(%%;. Eo_rgo’e%%ﬁn%{ﬁe&?a%e i Zé)(lé pre er a Iyérrﬁ%ll 35
f crorseertionahanedhamicanl phasstieneryal vani sed

hi gh-tensile steel sheeting, e.g. G50, 0.55 nm The

gal vani sing nmakes the soffit of the decki dur ahl e,

Shi ch can S T s SR 0 8 PP SR TS O

- cbnngrat ivie op oM dshdvwonal o rdidwre$ ebé simnelee oform of

fq{butatoé)nesa'raffe(l-a{]g(‘js.f Lg]_cé)i o;?xaelsist,gd from the components at
the connection locations. Specifically, the connections
are formed by holding the 2 components together at the
connection location and applying a die to one side of the
components and pressing through the components and
deforming the components and pressing a button of the
deformed material from the other side of the components.
The end result of this process is that the components are
interlocked at the connection locations and therefore the
connectors can carry longitudinal and transverse shear

forces as required for a given design.

The connection together of the components of the
main decking panels 3 provides an important contribution
to the mechanical resistance developed by these panels in
the hardened concrete. Also, the design of the connection
between the components, in particular the frequency of the
connections along the length of the panels, can be varied
as required given the particular load and support
conditions that are likely to be experienced in use of the

main decking panels.
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assenbl ed together wi thout using welding, and this is
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types of high-quality sheeting coatings to be used on
the exposed soffit of the panels that nay otherw se
be damaged during a wel ding ration. 10 Non-wel ded
connection options include glueing, deformng,
clinching (w thout perforati ng) and conventi onal

nmechani cal fasl eNStshidas A HAC YRR 4t we

preferred non-wel ded connect]on optlon shown 1 n the
FigipRnsnts p £ Hehe gprdnideciing prrely 3 Figmalb-gir

pressathdr Gplde &:@é‘f’rpf@f&ﬁalﬂy d1eo C@ﬂﬂ.ﬂ?ﬁé:@ébusly unched
Io.catr ons.. %ecjr:2 ical I%/{% t he connections,_are fo

or me
by A3 45 n"golf ERFE Her A 31w Rir to escape
c dfrree turoie ozt Oh:harrh:bmpcphcyndrgcmnpbmemws origersi ckenofete is

tlr?b ]%Q?;grm 13 ?,%_Qg% n%one pr es@?ﬂ%@g@%pf%{lon of the

t RONGRS e neleheravetd afometrinhmethﬁ el deongitedinal
C P Srr oﬂ_h@hérﬁjaiﬁsd’éékﬂ{%(tﬂﬁrkprpé:eéﬁféét{&@iy filled

the cr?%_‘ents are 25 jnterl ocked at_ the connection
HRER Nt AL RN DRI DrEl ARt dpg yEormed.

Iongrtudl nal and transverse shear forces as requr red

for a given T&esr n. onnectl 9 er

conponents of 1 b c°&‘é’(ﬁ<| 3:5% el eo\ﬁ’i?vs"ded with
amperrﬁmgsantn%mhcpmu)tr on to the mechani cal

resi stance devel oped by these panels in the hardened
concrete. Al so, the design of the connection between

the conponefite GariRgatecMeb WaHansiehQE dihe main decking
C PHIRGTd el T te é@nﬁﬂbﬁudzﬂfhpaé\%éh £ Reomposite

varj ed 35 requi.sed |ve ticu | oad and
SR PRATAT I TS G |THRY T e e

i parsd sofartehef i ke dh wteldkidngaq:mmfé SandVe HEHGOEDTINE the web
ngné%%(m'!gwes sandw:l.ched in the concrete making

longitudinal slip very difficult.

The main and infill decking panels 3,5 can be
made to any length.

Steel diaphragms 55 (Fig. 13) may be fitted near
the ends of the main decking panels 3 to strengthen the
web components against buckling due to large vertical

reactions that occur in these locations.

These diaphragms 55 can also act as plugs to the
ends of the channel members of the main decking panels

preventing the ingress of concrete when this is required.

Either an internal or an external type of steel
diaphragm can be fitted at locations where the main
decking panels 3 extend over temporary or permanent

supports, if it is necessary to strengthen the panels



- 22 \Wen openings 29 are punched in the web

conponents of the main decking panels 3, small air
whe@anber3 hol es are preferably al so sinul t aneoR&T/XU2004/000084

punched 5 in the tops of the web conponents to allow

ait to escape fromunderneath the top chord

conponents when concrete is” red, thus ensuring

that, with adequate vibration of the concrete, the

vagpingthdeudlyl ite of cthe |wekp tduk ntd the flange vwértieal

makdh &ketdel Ng panel is effectively filled 10 with
concrete thus allowng a solid slab to be fornmed. The

top chord conponent may al so be provided with
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wranele 3t ewld sthé fepeningd imeske walnetemporehits | ean be
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verRhangs j the tvermccadhi shean ¢apatityceki acompesitg, slab in

Cafupifor tBsleyish ANYT L 68l a1 4> B efdndli @PNESEB=FPid

(Fig. 13 be fitted near, the ends of the main

10 de%%w%%:%y%n%efr PS5t TIRRIETS tPRATSSRD nPRPESEe slabs
a gt ¢ St hdrie kd oriite elted t o | suiiso MELnd Coteel etEt tOMESrébatbeams.
occur in these locations. 30 These di aphragns 55 can

al so act as plugs to the ends of the channel nenbers

of the mai n Reucle reinpiakest puypasenttibey stell mpesslap joint
c r e ddisni I r Lther [

a%\gxﬁfnal tyéptgj'%? %?%‘g _ Sgd%?gf h%g%%n%%ﬁ%t%%ﬂe%s 3
15 atandRATHRRR \haralin riedining mq‘(fn@, Fherr Bngidkrdecking

OVREnd EMP U Yol 1 HSE B efduaShEP Ot dSethdr i dri Sut away to
nesessary, 0.5t rengtfen, the papel s V0 20041 0per13 "
performance of any shear connectors placed near these
joints if composite beams are formed with steel supporting
20 beams without having a detrimental affect on the

structural behavior of the main panels.

The infill panels 5 can be holed on site at any
location to accommodate vertical building services. The
25 width of the panels may be adjusted as necessary to suit
the layout of the services. Purpose-built bridging
elements can be used to support any main decking panels
that are weakened by being cut to accommodate vertical
~ building services or otherwise be temporarily supported
30 from beneath.

The main decking panels 3 and infill decking
panels 5 can be pre-assembled in a factory or on the
ground at the building site into wider panels, with any
35 transverse reinforcing bars required for a given design
situation being fitted through openings in the web

components of the main decking panels or being positioned



agai nst buckling of the webs due to the |arge verti cal
reaction. Internedi ate di aphragns or plugs can be
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the nmain decking panels 3, and the openings in the
web conponents can be punched out over this distance
only. This can be done to €n ce the vertical shear
ca aC|ty of a conposite slab in support regions. It
ddo Ve Worke taF Fasrhad did dthe wamatensl feanyesents .

Cdmkls':‘d tﬁz@%aﬁﬁ%é&pfw&ﬂﬁ:eﬂ afseo 351%%3%511::’9:1,
cQuuect 0 supporti steel or concrete bedns. or
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dggﬁiﬁn parﬁngpcgéln %’ I"5¢ %‘%lﬁ’sﬁw SFABHEIRS or
cdie cegrend],i middt aeEd lpoiadijamt thrertdfeorshaind of the
| ydoite W th the performance of any shear

connectors placed near these joints if conposite
beans are forned with steel supporting 20 beans

wi t hout haVnggatdd&hhﬂeﬁbahféEEQﬁbfBar%hgﬁeﬁb%%gk%hglonlng
b f the main el i.nfil
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v§hﬁld@Memumbgungsseﬁvﬁcesmpﬁmﬁte251wmdbhtﬂbehh%dgacent
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el ements can be used to support any main decking

panels t hatfafrela@ak.SEﬁédbMyb%hEgcﬁHImIeQ ﬁ‘éﬁlﬂmd%‘fe the
vertic hui % servi ces or otherw se
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design situation being fitted through openings in the

web conponents of the main decking panels or being
posi ti oned Typically, the main decking panels 3 and infill

decking panels 5 are used to construct composite slabs.
However, they can readily be used in different
combinations and arrangements that suit the construction
of non-composite and composite beam and slab arrangements,
e.g. see Figs 15 and 16. In these types of applications,
the openings in the web components are preferably removed
on one side only of the main decking panels.

The use of galvanised decking materials can cause
a high level of reflection and glare to the installers.
This is an identified safety and occupational health and
safety concern on site. The use of dull (non galvanised)
materials in particular for the wide top chord component
and web components of the main decking panel can greatly
enhance safety and worker comfort.

The use of thin material in the prans of the base



WD 2004/ 065713 PCT/ AU2004/ 000084 - 24 to sit on or
be attached to the top chord conponents. These panels
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crane. If the supports are not flat, and possibly
even curved into an arch, theqﬁparrOMInaln and 5
infill decking panels, |nclud| g the transverse

rei nforcenent, will readil %fst to the shape of the
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nderyo ks mataniadenposite bean1and sl ab

arrangenents 25 e.g. see Figs 15 and 16. In these
types of appl |cat|ons the openings in the web
conponent s meddEAsRy irasomer mgde $ioddhenpyredferred
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The use of dull (non galvanised) materials in
particular for the wide top chord conponent and web
conponents of the main decking panel can greatly 35
enhance safety and worker confort.
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transverse defl ecti on between the channel nenbers,
with the greater this distanceg,.the nore pronounced
the defl ection. The attachmenf of the web 5 conponents
of the main decking panels to the base conponent of

t K&AF¥Fe| s reduces the effective transverse span and
hence defl ection and hence m ni m ses thi s as a design
criterion faor pan thickness. e Voi % z:llnflll

décki ng pand FadFESTPIc RR™ §I 5°§cta | Ural,decking
masyediem thatediund Ngldshe tgla:mlerla)e afefttec tnegim atebking

aIl Wing twhq;ﬂjst%eOfmal\ﬁer Ctﬂlln{én pre erredmr}yg

I"CAt i'0NnS B& ade 1o
enbodlnents of the present invention described above

139 thout depaldd bt & nsR lide 134k & ORI rdiN®an and
i nvention. WO 2004/ 065713 PCT/ AU2004/ 000084 _ - 26

clervgoints prmarhicdidnPhdha Bt tp SRt afiacent main
ges"éekrigag gyasﬂéellra t&atbéhrﬁdhsidﬁmﬁqglsﬁ{(& idy sifdd him main

ec pane with.the maj ecki ng panel

i r?éﬁ%g"l'%?”tga)r Ha c,l'ﬁ'er'or%‘n that includes a

central pan and lap joints on each side of the pan to

| e adj aceng t.
(352 by si dgal n 1 oveéi.{%L pingre %ol%%Qo%n%ﬁ%dan

stmmmu thpnrsb orrirRey eI rin dfhaPashvermrepent,

CRANE| £ HE N niSEL Uhdifh d 0 :trhﬂxhiiﬁﬁg CORP B sed Veide walls
t he channel nenber i ncl udin ose Sld IIs 1
f FrHEeS rforRTeEER TSRS %rﬁf*@ '50 Fem "a “chord

clw:ﬂbomnmpram whithil theé mémeambtmdc}h@pd od‘mnpbnents being
cQ nt.s beéng
m nu acture s separate components and thereafter

assembled together to form the channel member.

2. ' The main decking panel defined in claim 1 wherein
the central pan includes at least one longitudinal

stiffener.

3. The main decking panel defined in claim 2 wherein
the web components are secured to the base component at
locations between the longitudinal stiffener or stiffeners

and the lap joints.

4, The main decking panel defined in claim 3 wherein
the web components butt against the longitudinal stiffener

or stiffeners and/or the lap joints.

5. The main decking panel defined in any one of the
preceding claims wherein the lap joints are formed so that
a successive decking panel can be positioned in side by
side overlapping relationship with another decking panel

by pressing the lap joint of the successive decking panel



manuf actured as separate conponents and thereafter
assenbl ed together to formthe channel nenber. 20 2.
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central pan includes at |east one |ongitudinal
stiffener. 3. The main decki_n%,})anel defined in claim
2 wherein 25 the web conponent’'s are secured to the
ba e conmponent at | ocations between the |ongitudinal
"f‘E'FPg’rp Al Qre¥ehersaP arinhef dphe prlber decHimg panel.
rral n decki ng panel defined in claim3 wherein 30 the
vveéo corrponerJIt butt a a| nst the Ion |tud| nal stiffener
sti ff eners A dt etheltgasy one of the
dercltécrﬁ{;jilp'gmefplwtaﬁs nddermmmhmrmtﬁng&mnmgce&hﬁ&ent is
cl [ r for t hat
Tl TG e PR S f I BRRal ¥ S g et

successi ve decki ng pane can e p03|t
siRMRA I A pharp Feons | dhastd hi tllrﬁrsmth hef e kélgpnel
pasedbery pressing the lap joint of the successive
decki ng panel WD 2004/ 065713 PCT/ AU2004/ 000084 - 27
downwardly over the lap joint of the other decking

pahel . 6. The smiin dﬁd&d:ﬂ@‘ RR)]l dRIFIRRE 1ih AVLRIN& wherein

of I rein the stren thenlng
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plurality of di screte connection |ocations by deforned
segctions of he corrp nents at the |ocations that _

i nter |l ock t K& %ﬁt‘: "ng&s‘ﬁ&ﬁ'. degigedrda ggdigdm 7 wherein
dédlei dg fioameld m‘qm@das rrel dubttdbnvidiapied. t he def or med
sections are button shaped. 9. The main decki ng panel

deflnedln claim7 or .
The main decking panel defined in claim 7 or

claim 8 wherein the deformed sections are formed by
holding the components together and pressing the deformed
sections, such as buttons, from one side of the

components,

10. The main decking panel defined in any one of the
preceding claims wherein the web components and the top
chord components are assembled together by securing the
components together at a plurality of discrete connection
locations along the lengths of the components.

11. The main decking panel defined in claim 10
wherein the web components and the top chord components
are secured together at the plurality of discrete
connection locations by deformed sections of the

components at the locations that interlock the components
together.

12, The main decking panel defined in claim 11
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the conponents. 10. The mai n decki ng panel defined in
any one of the 25 preceding %%gins wherein the web
conponents and the top chord nponents are assenbl ed
tgﬁgther %hsecurlng the conponents together at a
S¢S he aisterned copmietondrare deut tonsshaped. t he
Iengths of the conmponents. 30 11. The mai n decking
p I defin%gﬁ%n cl] ai 0, wherein the web conponents
the top sl edo % Papel dedined tyetlrim a0 or
t Helqﬁlmrlal ivilyed inli sics edefoﬂﬁzsme@é¢ﬁb1h§)0@i~é OFSri¥Yd by

{ t _the, |
that | nt e?ﬁ‘; @cﬁ%ﬁeﬁt one?ﬁ na?%gn?%%ilﬁ%?g 1;‘Lé?ciif‘lﬁ*ﬁedefo::-med

rra‘-’qu"détﬂﬁ rkFQrarrste d%iqlmecdf i the | compdrieni 2004/ 065713
PCT/ AU2004/ 000084 - 28 wherein the deforned sections
re button shaped. 13. The main decki ng panel defined
i r114c'| ai m 10 ¢ main deckige nanel sie fiatest mod ayactaronof the
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pr e ction m one side o
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or@gﬁtheme atprté':ﬂacﬁlraglgésa.l ns wherein the web

conmponents i nclude 10 fl anges and the web and top

chord conmponents are secured together at the flanges.
5The mai Fhge&wiing desidngd Peinedd defimed dme aofy tdre of the

pb@éﬁﬂdﬂhgﬂdﬂdﬂhéMwﬂé¥élﬂ'Ehé‘ﬁ% RUSLL Jqﬂgnt includes

i ncl udes Qne m)re t han oné I ong| t udi Na
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15 wherein the stiffener or stiffeners extend al ong
tﬁ%. lengthTﬂL kg§ %%e%g%gdp%%UHO %@Ehed in claim 15
wherein the stiffener or stiffeners extend along the

length of the top chord component.

17. The main decking panel defined in any one of the

bPreceding claims wherein the top chord component includes
down-turned sides.

18. The main decking panel defined in any one of the
Preceding claims wherein the web components include
corrugations.

19. The main decking panel defined in claim 18

wherein the corrugations are vertical corrugations.

20. The main decking panel defined in any one of the
preceding claims wherein web components include openings

to allow concrete to flow into the channel member,.

21. A structural decking system formed from a

plurality of the main decking panel defined in any one of



20 17. The mai n decki ng panel defined in any one of
the preceding clainms wherein the top chord conponent
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panel defined in any one of the preceding clains
wherei n the web conponents in? ude corrugations. 19.
The mai n decki ng panel define S claim18 30 wherein
Lgﬁﬁgorrugatlons are vertical corrugations. 20. The
relaies iRRAL tirnet) wide By téiede with the lap
prmﬂwm@ﬂlwémaﬁ;ﬁ:ﬁ; N CHBent s i ncl ude
openings to allow concrete to flow into the channe
menber. 35 21. A structural decking systemfornmed from
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the pan that are in overlapping relationship with the

lap joints of adjacent main decking panels. 10 23. A
c@dposite sBabompasltncBudbsthhe Shbuﬁﬂb@ahhed%Qkh&&ural
SyRlckndelshRednl yF 8 ?Jma'z eckridr?‘l%gl)?g&ﬂd a layer

har dened concrete on the s ruc ura
of hardened concrete on the structural decking system.



