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DECKI NG SYSTEM Technical Field 5 The pres 56 ‘“
iW/p/desmas r el ates to structural decki ng PCItaBRm4/60064

to conposite slabs that include the systens. The

present invention also relatgs _to a nmethod of 10
manuf act uri ng structural decki ng systens. The present

i nvention rel ates bﬁcﬁﬁm §§P,F%A& ural decking

systens for constructl Nng Cconposi 15 A mmj or,
al t hough not the only, and use /application of such
st r Fecbmidald®dkldg systens is in the construction of
conposi te sl abs that formfl oors in buildings (which

erm i ncl udeg, car Anot al t hough not the
gnl y. ot her, 21r‘1d d% veggf‘?lbrfe F%‘ﬂc‘i’? §FF8‘6 Yhad
deciderl 'é%/sﬂﬁ’é‘ﬁBm*P smidn t? hecupestte ralebsothalf loohwds ithe
sl alsgstémt. form vertical wall panels. 25 Background
Art (a) Conventional conposite slab construction 30
Structural steel deckin an serve dual function
when used in¥ F?le?r@cﬂﬁ‘é?rigjﬂe%#’bfﬂéenﬁﬁw to a method of
16t eshhutardueting f dtmc tak b deakihd ag@semd he decki ng can
act as structural formwork by supporting buil ding

material s a,gﬁl personnei‘gbefgre t he concrete hardens.
I'n addition, TRSPTEFERF InveRELeR inedates fertdgplariydrer

mes Hrrh%zqséeﬁwmw, sysithmzo flor ctansitaue tizen cpopositeon
t op skébé he decking, and the concrete has reached
ufficient conpressive strength,
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A major, although not the only, end use

épplication of such structural decking systems is in the
construction of composite slabs that form floors in
buildings (which term includes car parks).

20

Another, although not the only other, end use

application of such structural decking systems is in the
construction of composite slabg that form vertical wall
panals.

25
Background Art

(a) Conventional composite slab construction

30 Stxuctural 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 addition,

35 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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rei nforcenent by interacting wth the concrete. Wen
the decking acts as main reipnforcement it will
continue to do so for the remainder of the life of
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escription. 15 (b) Existing steel decking profiles
Convent i onal Al rafcthe atypsiscef aiweli deckingr dbserftmdmbal

frommib 3Jedi:t16§| izﬁid’r'aﬁt' wm; kB8 hr@8bd Qnctatd AdNtake
cro 33 gg&t RelaP com IE,% | nci pal l'y di stingui shed by
3 'l i SE sectional

ces T shape or
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ar odedctriptignefil e perineter. Also, roll-formng
machines are only designed to roll steel sheeting up

ertain hi.ckne 1.2-1.6 net.
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crosa- section. Decks are principally distinguished by

20 differences in their cross-sectional shape or profile. The
profiles used in the world today are very vafied, e.g.
trapezoldal decks with “open ribs” (see Fig. 1(a)) versus
decks with “clomged ribs” (see Fig. 1(b)), but they all
have one factor in common: the nominal thickness of the

25 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

30 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
35 composite slab,

Conventional roll-forming machines are only used



significantly affect the m ninum overall depth of the.
35 conposite slab. Conventional roll-form ng machi nes
ave2004deyr1sised WO 2004/ 065713 PCT/ AU2004/ 0QReA%2004000089
manuf acture one profile of steel decking. The nom nal
di rensi ons of the geonetric_ f3eatures that define the
proflle e.g. the overall depth cannot be
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of concrete over the tops of the ribs and therefore
20 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

25 ©game 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-

30 painted on the side that will form the soffit exposed to
the alr, Alternatively, the steel can be uncoated on both
sides, which is done in benign enviromments to reduce the
cost,

35 Some decking manufacturers modify the decks they
produce once the decks have been roll-formed. This 1s done
to improve their functionality or structural performancae.



cost. 35 Sone decking manufacturers nodify the decks
they produce once the decks have been'roll-forned.
Wo modioss7dione  to i nprove their functi onal iPty/A0%004/000084
structural performance. WO 2004/ 065713
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passage of sensitive bU|Id|n services, in particular
el ectri cal C%\Yﬂ tyges Rf g §°°¥hl?3‘°gﬂ#!¢1gsndsbelmv-
180- called "el ectrlfl ed floors". 20 Attachi ng the flat

shegip to thesdagkthps d&@ﬂslﬁl:rﬁlxﬁgelr&g egﬁet?e g.ngf Fhet

Ioa-crr paci t ural “stiffnes

ori gl?]qi % g C’S P%&%hé‘@&ﬁn@&??cﬂf- epek \daskinge
sheptneindseneFHncR (&8 suf fi ci ent | y strong. Therefore,
this functional inprovenent can also inprove 25 the

tructural fo ce of the eck when it__acts as
1?orm/vork I%rtag? PIFBE RPANRP Jé’?eldscﬂ}]s‘c?%eﬁ‘ﬁn

CanRifsagepaf e?ﬂ“‘:'-Gi‘Bﬂ?‘ﬂiﬁd%% seaMbcesd, Hnipadioelason

30 €emaniygal tdubldagkicg cehpweutis, f £mes gio1adar1le@P 81 go-

t heqd11dla vbPsd 52984 {Rérp.e i nconpl ete, wth the base
Y

sheet incorporating € lap joints. This also |ed
the inventors
20 Attaching the flat sheets to the decking panel

also increases the loed-carxying capacity and flexural
stiffness of the original deck, provided the connection
between the sheet and the deck is sufficiently astrong.
Therefore, this functional improvement can also improve
25 the structural performance of the deck when it acts as
formwork. |

Importantly, for example as 1s disclosed in

Canadian patent 704842 in the name of H.H. Robertson

30 Company, the decking element fixed to the top of the flat
base sheet may be incomplete, with the base sheet
incoxporating side lap joints. This alsc led the inventors
of the patent to adopt the unusual option of welding the'W
decking without the lap joints upside-down to the

35 underside of the game decking with lap jointe, thus
forming a closed multi-cell box deck. Similar decks are
shown in Canadian patent 692135 in the name of Inland



of the patent to adopt the unusual option of welding
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decking and the concrete.

25  (d1) The structural performance of a closed-rib
decking produced in Australia (S8tramit's Condeck HP) has
recently been improved by screwing a continuous rib to the
slde of the lap joint when it acts as formwork (see Fig.
i(d)).

30 .

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

35 of ite comnection to the rib.

However, 1n acoordance with the manufacturer’s



30 This attachment is |located on the top face of the
decking and is cast in the concrete and can
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20 conclusion.

The description of the modified decks in items
(1) and (ii) above is not to be taken as an admission of
the common general knowledge in Australia.
25
Disclosure of Invention

The present invention is an alternative
structural decking system to the above-described systems.
30 '

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 panél including:

35
(a) a base component that includes a central pan and
lap joints on each side of the pan to enable adjacent main



The present invention is an alternative structural
decki ng systemto the above-described systens. 30
AsRighesys t 0 the present invention there ipgrapodddoses
a mai n decking panel for a structural decking system
that includes a plurality of ,the main decking.

panels, with the main decki'na panel including: 35 (a)
ab tth des._a et pan and |ap
j oi %tagk %g 5’e of ’ﬁ'@gﬁ’éﬁdt %Y)I'éd&dj"%cent mai n
WO 26%*%’3’:‘!3‘@@1‘/’-%%/ 8089084 7 decking panels to

be positioned side by S|de in overl apping
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1advassendd edf tédethpk €& ForhWifd dh@finel SnelBal, t he use of
separate conmponents that are assenbled together nakes

it possible to optlmse the structural 15 requirenents
of the conpohetigdificante aderphagedopeiticopresens: iovention
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B{l%onents re secure

oca??“ SRR NEEN TR &W“Bﬂ@?’f‘iﬂj itRafFhe Wf- r996ﬁ°m=n=e
st|?$m§mwhe lap joints. 25 Preferably the web
conponents butt against the |ongitudinal stiffener or
stiffeners m/fg{-agfye thgpcentr_al pan includes at least one

longitudinal gtiffener,

20
Preferably the web components are secured to the
base component at locations between the longitudinal
stiffener or stiffeners and the lap joints.
25 Preferably the web compohents butt against the
longitudinal stiffener or stiffeners and/or the lap
Joints.

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

35 Preferably the strengthening component 1s secured
to the base component at a plurality of digcrete
connection locations along the length of the chamnel



joints. Preferably the lap joints are fornmed so that a
30 successi ve decking panel can be positioned in side
byo siodess7imver | appi ng rel ati onshi p wi t h anatidieu2ebecdéssag
panel by pressing the lap joint of the successive
decki ng panel downwardly ovey the lap joint of the

ot her decking panel. 35 Preferably the strengthening
conpperl. is secured to the base conponent at a
plurality of discrete connection |ocations along the

| ength of the channel WO 2004/065713 PCT/ AU2004/ 000084
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t he that interlock the conponents together.
Preferably the deforned sections are button shaped.

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

20 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 sectiong of the

25 components at the locations that interlock the components
together.

Preferably the deformed sections are button

shaped,
30
The deformed sections may be formed by holding
the components together and preséing the deformed sections
from one side of the components. |
35 Preferably the web components include flanges and

the web and top chord components are secured together at
the flanges.



30 The deformed sections may be formed by holding the
conponents together and pressing the defornmed sections
fwormasssntsi de of the conponents. 35 Pref ersiriay2dolieooose b
components include flanges and the web and top chord
conponents are secured together at  the flanges. WO
2004/ 065713 PCT/ AU2004/ 00008 - g Preferably the top
chord conponent includes one or nore than one

I ongi tudinal stiffener. 5 Preferably the stiffener or
stiffeners eRreferablyokke the ¢karg Rompondws taplusiesr dne
conpsneexe thaef enallongltwlinal gtigrdnasponent i ncl udes
down- turned sides 10 The | ongitudinal stiffeners and

t5he down- turB es, of thg top chord conponent are
provi ded to ’F Keohhe mEd *ng* piidifeners extend
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1E”CE89 ﬁ%r% gggbéﬂﬁ%t Lo resist buckling due to longitudinal
compresgsion loads,

Preferably the web components include
corrugations.
20

Preferably the corrugations are vertical
corrugations.

The corrugations are provided to strengthen the
25 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 f£low into the channel member.
30
The decking panel may include a plurality of
parallel strengthening members.

According to the present invention thera is also
35 provided a struatural decking system formed from a
plurality of the above-described main decking panel
positioned side by side with the lap Joints in overlapping



paral | el strengtheni ng nenbers. According to the
present invention there is also 35 provided a
swoomdessas decki ng system forned froma plorrsakéot/goossh
t he above-descri bed mai n decki ng panel positioned
side by side with the lap joi gts in overl appi ng WO
2004/ 065713 PCT/ AU2004/ 000084~ = 10 rel ationship.
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mai riefsEiber staRetural; decking: sypeem and" fyinved ofiecki ng

paneisrdined onkirgts am thd stkietaidl dedkdhg GREkbRAY
system of the present invention is based on nodules in
the formof: %aé mai.n deckin anel s; and 30 (b)
55nf iH9etatiedash §F pSerrdna TRt FRRNIBYRRELARI | | decki ng
pane! s are typicall y 2.5-9m I ong. 35 Figures 6-8 are
vertical crogfaSetid 28atuie BEdiHcddifbnt® df"€he main
Ieng*h se axi s of etrgoodl:rreq:ts ff t?& mai n deckl ng
pané ecm]ixé? pane uﬁ%%; e structural decking system of the
present invention are described below, by way of exampla,

20 with reference to Figures 2 to 17.

It is noted that the main decking panels are
described as “hybrid” decking panels in the Figures.

25 The structural decking system of the present
invention is based on modules in the form of:

(a) main decking panelg; and
30 (b) infill decking panels.

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

35 Filgures 6-8 are vertical cross-sections
perpendicular toc the lengthwise axis of embodiments of the
main decking panel that includes:
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Fi grémdseri.nCl udes a central pan and lap joints on each
1side of the pan that are forned to allow the infill

decking panel to be positioned in side by side

over | appi ng 13"0°F6?‘a‘t$(§#§hﬂp?m-mhntikmaﬂamqﬂmmfthe

adjmmmpauﬁnuﬁeake Ngscupaa et chV@aéaD%hfsbﬁent and the
Sple Li°pb B2 Sl Ot SRSl o2 21 S

g 1 ures show c Bcrete

per %c%d’r* a‘r °E*8 F‘H% aeﬁgbmfséhammenm In the

20 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 iater
part of the description.

25

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

30 . 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
35 wpections perpendicular to the lengthwise axis of the
infill decking panels. The lower embodiment of Fig. 2(d)
has a flat pan 21 and lap joints 9 the upper embodiment



infill decking panels. The | ower enbodi nent of Fig.
2(d) has a flat pan 21 and lap joints 9 the upper
ewboeaiossnt WO 2004/ 065713 PCT/ AU2004/ 00008¢eT/su2dodiooobsad S
a pan 21 with trapezoidal profile. Figs. 3-5 and 10-11
illustrate a series of di ffirent conbi nations of main
and infill decking panels @ofinect ed together in

sid S|de erI relationship to form
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nar r ow nodul 85eEexaRly Fhe paipdegking apddngdil desking
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bet ween ac panel's or
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reinforcing bars placed Iow in a conposite sl ab. 35
2¥he main deckbigy &&ae;hﬂ:ﬁsaa&ﬁ{ge&%ﬁéﬂ% D'tﬁg
POSighilh iaib1h & SHRPEL lanllhy Uhlbe DALS Sar il g8,

3(a), 4(a) and 10).

Alternatively, infill decking panels 5 can be
25 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.

30 Using infill panels 5 makes it possible to
introduce voids 27 between rdjacent main decking panels or
to accommodate longitudinal prestresasing cables orx
reinforcing bars placed low in a composite slab.

35 The main decking panels 3 are preferably placed
in position first to support the infill panaels 5, which
only span in the transverse direction perpendicular to the




only span in the transverse direction perpendicular to
t he WD 2004/ 065713 PCT/ AU2004/ 000084 - 13 nmmin span
TWe 200@bes71slecki ng panel s 3 are preferably mapanilesdoss
from purpose-built steel conponents (see Figs. 5 2, 9
and 12). The major di mensiong,(e.g. thickness, width
and height) and the nmechani ¢al properties of the

st eqlaynC8 nents can be varied in production to

provi de nain 10 decki ng panel designs that are nore
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of {Sa@tings can be varied to improve econcmy.
20

The components of the main decking panels 3 and
the infill panels 5 can be efficlently packaged and
transported to distant assembly sites. This centralises
main production, and can save on transportation costs.

25

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-

30- 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
35 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 whem it is



panel . Typical openings are shown in Figs. 14 and 17. .
This is particularly desirable in situations when it
ive0 01/@39@3/ 065713 PCT/ AU2004/ 000084 - 14 pcraeddssvnoss
to partially or entirely fill channel nmenbers to form
a solid concrete slab or tqQ pass transverse _
reinforcing bars and cabl es and/ or buildlng servi ces.
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The web components of the main decking panels 3

may have deep vertical corrugatioms 33 (see Figs. 7 an

25 14). Preferably the corrugations 33 have a pitch of 20-50
am and a crest-to-valley height of 3-6 mm. Praferably 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

30 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

35 sunlight, which can be a safety problem for workers on
site working with metal coated decks. The height and
spacing of the openinga in the webs can be varied along



conmponents, which also has econom c benefits. For

econony, the steel can be left uncoated because it is
Ivao 2n04/@ss@s i N concrete. This is al so a wacT@lu2004/000084
reducing glare from 35 sunlight, which can be a safety
probl em for workers on site,yorking with netal coated
decks. The height and spacing of the openings in the
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70-80. pamiodhsi:AteR PELAPRR-L R0 conponent s of the

30 mai n decking panels 3 at t connections onto the

base
To assist with manufacturing, the web components

of the main decking panels 3 are preferably assembled at

25 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
30 main decking panels 3 at their connections onto the bage
component is also preferably kept constant. Therefore, the
longitudinal stiffeners of the main decking panels vary in
width across their tops, becoming narrower as the
longitudinal stiffener height increases.
35
The web components of the main decking panels 3
may have outwardly angled flanges 35 or inwardly angled



conmponent is also preferably kept constant. Therefore,
the longitudinal stiffeners of the main decking

mobdmesrar Yy in width across their tops, Ppetaoiongnoooss
narrower as the |longitudinal stiffener height

i ncreases. 35 The web conpongnts of the main decking
panel s 3 may have outwardly angl ed fl anges 35 or
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be wed eoimpugdntginocked out on the building site as
15Lequi red. 20 By way of exanple, the openings 27 may be
nocked out on site over internal walls that run
per pendi cul &het epenipgsspArinotthe eskd@okpomentASof the main

condexkiegcpandlae (BafKi 19 axiDay) NGin %eﬁlﬁu%ll‘i% Je iRl
thedd&?.hbsmaﬂﬂaelﬂ?gérbfookggévﬁ Séﬁr g.asn o g fect:l.vely knocked
acouﬁ: 'o%al:ﬂé/ building slite as required.

20

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

25 Dbe a problem acoustically or for fire rating.

It may also be necessary to locally £ill the void
with concrete over the support in this manner if the
support is a steel beam and shear comnectors are goling to

30 Dbe 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
35 panels 3 is preferably purpose-designed to concentrate a
large area of cheaper, uncoated and lower-grade steel than
base component nearx the uppex-most extremity of the steel



it my also be necessary to locally fill the void

Wi th concrete over the support in this manner if the
sppondssms a st eel beam and shear connect GrpABs084/60084 0
to .30 be fitted close to the steel |ongitudinal
stiffener of the main decklgp Jpanel , which woul d

ot herw se be vveakened by punch-t hrough. The top
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gay be downwardly turned (Figs.6-8 and 10-12) or
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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. davelop 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 wilde so that it can form a
laxge surface area to walk on during conatruction and
provides a wlde support for reinforcing bars laid l



full potential conpressive capacity wthout failing
prematurely by | ocal buckling. This is hel ped by the
coopowoestes bei ng rel atively thick conpar ed porfab2004000084
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to 30 the web conponents of e mai n decki ng panel at
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The top chord component of the main decking
panels may be manufactured with mechanical features (e.g.
embogsments 41 - Figs., 6-8 and 12) along the length to

25 improve the mechanical interlock with the hardened
concrate.

The base component of the main decking panels 3
can be purpose-designed to concentrate a large area of
30 steel and develop a large longitudinal tensgile 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 tha panels,
under conditions of either positive or negative bending.
35
Preferably the base component of the main
decking panels 3 includes longitudinal stiffeners 45



concrete. The base conmponent of the main decking
panels 3 can be purpose-designed to concentrate a

Iveo wev/msen of 30 steel and devel op a | ar g@ecT/AU2004/000084
| ongi tudi nal tensile or conpressive force near the

| ower-nost extremty of the ,gteel deck. This is a

hi ghly efficient way of enhancing the nonent capacity

and Glkgxdiedy Sk S t he_pangl s, der
condlg,ti ons of Ee? t%merﬁap%%tf)i ves%r %ﬁgaét?' ‘bendi ng. 35
Preferably the base conponent of the main decking

panel s 3 i ncrbelestilffagetaidisnth tHe bhed AchpdReDalso
20046050tk e Pedd A P04£ %Qoﬁﬁin 'deglg%n% ggagfe;r aply 20-30
1. The .stiffeners 45

' - e pi.gs. 6- I the
g];s gbgg#p*c?ﬁgﬁlf' a'?l%o sephians; PLt 'R bRERifoppepeRrt datpen
deckhaptiffeners 455ampddief LaplJointshe Rewt Eootprahtshsor

bas he digveie lardipRisWes or the win fcfgﬁ?&[&&@ and the | ap
joints 9 formfootprints for the Tower flanges 35 of

the web conponents. In addition, preferably the
stiffeners 45 addifdon, preferakly e ottt fdpnedm diedinsthe
1f habashezokmpurentupwar fhimade b ekt 6hé Slhve@NEpwizdilpe Web
CONMBRPHiIBgD I o tealh [ rs.apd this
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of PRE“THRPENE FEOF FTRanganePty SoREFiPutesnte sthe 15 The
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rol pad€lrsTed fromthe thinnest possible gal vani sed

« Qi gh-tensile steel sheeting, e.g. G50, 0.55 nm The
gal vani sing nakes the soffit of the decking durable,
whi ch 20 cant™f $8spccqmmenpet mife $hé graiaddetkimalpanels
cor ems iben rol baickmad Cero thertlARRest HeB180¢ galvanised

fungidnahbide oRLELE he, bas opgnt of the
mai n gec ing. p ngi'sg%?l%%é'l %%BI n&%%ogmnggi% #Rh t he
webI% vl’?ﬂ ﬁg‘?ﬁgﬁ es the soffit of the decking durable, which
20 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
25 and their connections, is designed to develop a
sufficilently high level of mechanital resistance with the
hardened concrete so that it can act as highly effaective -
longitudinal tensile or compressive relnforcement in a
compogite slab.
30
The base component of the main decking panels can
be modified slightly to allow the component to be used aa
an infill decking panel. Fig. 9 shows such a modified
panel that can be used as an infill panel. The panel
35 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



25 and their connections, is designed to develop a
sufficiently high |level of nechanical resistance wth

Wwooodhestiened concrete so that it can act pemaltidoasiodiss
effective longitudinal tensile or conpressive
reinforcenent in a conp03|té% sl ab. 30 The base
component .of the main decking panels can be nodified
sl i giddig to allow the conponent to be used as an
|nf|II decki ng panel. Fig. 9 shows such a nodified
panel that can be used as an infill panel. The pane
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igpanel s are also preferably designed to develop a
sufficiently high level of mnmechanical resistance with
the har denedbeotrfidiedsakingapandlme wre aall s2C praserably
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Yy can act ag effective longitud:l.nal tensile or
20 compressive reinforcement in the compogite 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.

25 : The infill decking panels 5 may take om a variety
of shapes, e.g. £lat (posaibly including a slight camber)
to give a final flat soffit, or trapezoldal to oreate a
ribbed one-way composite slab.

30 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-
35 formed from the thinnest possible galvanised high-tensile
steel sheeting, e.g. @550, 0.55 mm. The galvanising makes
the soffit of the decking durable, which can also be pre-



grip concrete and the panels nmay be enbossed (see Fig.
9) or otherwise forned for this purpose. 25 The

iwd pdodiossmag ki ng panels 5 may take on a var imgiau20oe000ss

shapes, e.g. flat (possibly including a slight canber)
to give a final flat soffit,,pr trapezoidal to create

a ribbed one-way conposite sTab. 30 The infil

decki l.s al.s fitted wit i nterpal
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preferably roll 35 fornmed fromthe thinnest possible
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and conventional nechanical fasteners. 15 As
1gi scussed abqve,, a preéerred non-vggl ded, connecti.on
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di e are Eprmeqd ¥ kalding the Fpeempansnimdtogetberngt the

2bhr evgheétion. ABEOEIDN SndWbplying a dile 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 ia that the components are

25 interlocked at the connection locations and therefore the
connectors can carry longltudinal and transverse shear
forces as required for a given design.

The connection together of the components of the

30 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

35 as required given the particular load and support
conditions that are likely to be experienced in use of the
maln decking panels.



deform ng the conponents and pressing a button of the:
deformed material fromthe other side of the
sanzoanesTiss.  The end result of this proceper/asbdnasoss
the conponents are 25 interlocked at the connection

| ocations and therefore the onnectors can carry

| ongi tudi nal and transverse Shear forces as required
for a given design. The. connection together of the
conmponents of the 30 main decking panels 3 provides
an i nport ant WkemoprehingsoR9 axe puachet Hanitbalweb
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web conponents are sandw ched in the concrete making

20 longitudinal slip very difficult.
The main and infill decking panels 3,5 can be

made to any length.

25 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 iarge vertical
reactions that occur in these locations.

30 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
35 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



The main and infill decking panels 3,5 can be nmade to
any length. 25 Steel diaphragns 55 (Fig. 13) may be
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strengthen the web conponents agai nst buckling due to
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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

_ buillding services or otherwise be temporarlly 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



The infill panels 5 can be holed on site at any

| ocati on to accommopdate vertical building services.
Wo20042857v8 dt h of the panels may be adj ust edT/aB2004/000084
necessary to suit the layout of the services.

Pur pose-built bridging el ena{]its can be used to support
any mai n decki ng panel s are weakened by bei ng

cut t [ bUI|dI services or
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However, they can readily be used in different
combinations and arrangements that suit the construction
of non-composite and ccomposite beem and slab arrangements,

25 e.g. sea Figs 15 and 16. In these types of applications,
the openings in the web components are prefarably removed
on one side only of the main daecking panels.

The.use of galvanised decking materials can cause
30 a high level of reflection and glare to the installers.
This is an identified safaety and ocoupational 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
35 enhance safety and worker comfort.

The use of thin material in the pans of tha base



However, they can readily be used in different
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1. A main decking panel for a structural decking
systemthat includes a plurality of the nmain decking 5

emzb40657s t h t he mai n decki ng panel i ncl udicr@u2008900034
base conponent that includes a central pan and |ap
joints on each side of the_pgh_to enable adjacent nain
decki ng panels to be positioned side by side in 10

oveam:ng rel ati onship; and (b) a strengthening
conmponent in the formof an inverted channel nenber

secured to the base conponent, wth the channel
mentber i ncl uaimgin deckingopanklsifde acdtdracthrad rdeeiihg om

websog#émp%%siﬁ&%ast%m;gﬁ% B&oemor aggﬁ%kgﬁegm .
RRSTH, RER, the. fakt dabbie Hrelninmiindany

thereafter assenbl ed together to formthe channel
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. e ce n_l ncl udes a eas
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def Aaeking penalen o hﬁ@%ﬁiﬁhw tﬂ#éevkbﬁd-dﬁp ents are

18ecuvetldppinferénadoasiaynaend at | ocations between
the longitudinal stiffener or stiffeners and the |ap

| 0| 4. The mai n deckin anel f| ned_in claim3
V\,hersfn 30 RhEETATGEREMRG g?F?%‘”t?&Ft e fprm pf an

| onghventiedaichstndl mesber cnecsted ft@nehs lamb/ compdr@nitap
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of t he ot her decki ng panel. 6 The mai n decki ng panel
2def 2zned i'n amhe ameno8edking pamsicdefitnad dnnslatelewherein

the cbr eQALASNHRY GRIBLEL L !L§a.st one longitudinal

ptiffener.

3. The main decking panel defined in claim 2 wherein

25 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
30 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
35 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




5 secured to the base conponent at a plurality of

di screte connection |locations along the |length of the
wioaoneés7isnenber. 7. The mai n decki ng panepbcrieizonmobossn
claim6 wherein 10 the strengthening conponent is
secured to the base conponept at the plurality of

di screte connection |ocations by defornmed sections of

ConSoRBRRRey Svdl ey 3658 T chn Grsioh ppiagopanel.

defined in claim7 wherein the deforrred sections are
but 6on shapeThe &aiarmdmn@ pieRli agrRaacis daly Bad 68 the

cl ahraceddh ebfa t d section
for b Giﬁ"‘; 2l eSS e Rebontge e °
preSS|“}1rg t ‘é p o"°"’§’8€?’?"bﬁ§ aRiyradity ek ieordteom
onecdRfetien t inpationp cleny sthel Qendtle afnihe derinnay
panedmk@def.i ned in any one of the 25 preceding clains
wherein the web conponents and the top chord
conponents are assenbl ed together by securing the
:jrgonent s tOferptR dacking namalidefigeddisorlete 6 wherein

1@onma:tﬂtwangﬂwmh90§rtﬁnpaheﬂe fhgebrutl ite |91fxe 1{; .
conpgm,%g ane ined in
Eﬁ?f\kgr)g%% ?:HP&IEE* °§%g§cérn eogﬁﬂnT‘ﬁ %®op chord
ﬁ%‘bﬁ%ﬂ?& é‘%@t’*&?deawbigaﬂh ef the Compprentsl atyths
d| staaatdons drhadc Lhber Jookathe eempynalaiso k656Gt | ONs Of
the conponents at the locations that interlock the

onponent s et I n_decki_ng panel
%e??ned in (':":I:i'al ﬂ?‘%ﬁ %%?FBBQ?"PE&PE‘F/ MEWOT)G@QEGM
28 the,Heferied gections ave wtohoskapede button shaped.
13 The mai n decki ng panel defined in claim 10 or

ag m1l wh [ ar ne ect refrrredbyS
hoI gl ng the%‘(i::g H%#;%tegﬁ{'n 3:? ‘gﬂf-'& ae |°ﬂ'§ Phe OF
def g8 wherein the defonmed sections are formed by

20 holding the components together and pPressing the deformed

sections, such as buttons, from one side of the
components.

10. The main decking panel defined in any ome of the

25 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.

30 11, The main decking panel defined in claim 10
wherein the web components and the top choxd componentyg
are secured together at the plurality of discrete
connection locations by deformed sections of the

components at the locations that interlock the components
35 togetherx.

12, The main decking panel defined in claim 11



sections fromone side of the conponents. 14. The main
decki ng panel defined in any one of the preceding

ov@2onmoesaEer ei N t he web conponent s i ncl ude pE@abbodsiacusse
and the web and top chord conponents are secured
together at the flanges. 15.,The main decking panel
defined in any one of the preceding clains wherein

t he nt _includes .15 one or nore than
one v{hgﬁa% 8%: %ngg%% éﬁ‘é“rq.mfaf’“rt?é‘iﬁﬁ? rFREPeR: ng panel
defined in claim15 wherein the stiffener or

sti flBeners eThenshial dackingepahed GelliRda tRE ol Qiin GHOLL
COMRAREA!11 Meldia ThS ARIIIACHARE"ELe doEnne bl
any ,208, of _th‘he receding clai ms wher err (e top¥chor d
conponent? el GRenenEin=agsther adgpsessing] ghe Maformed
dec éPRELGRE Erom edrin @dde mfatbe ccompohent®, precedi ng

cl ai ms wherein the web conponents include

cor rygati ons . Ih in decki anel defined in

ol Aty 18 30T5$£§'}‘éi“n3?‘ﬂ§“‘gow'tr§a338ﬁ§°daﬁé 9BY tmeaPE the

cor PU8SRIIBes cladms vheredn thecwdt cgmpemsitadéhéneld i n

18ny foamged ahliethgwabeahd Fop! ahdr VoREGHdRtWelre secured

CONRegEtte: ggcé*@%lgrgggg.ngs to allow concrete to Frow
nme r.

into the channe 35 21. A structural decking
systemfornmed froma plurality of the main decking
pandf- def i neThe madnydenkingfpaia12 8885 IA3any one of the

PCTEAEARALO0MRS whesdn thE RUCRGI SoEbALIR: 1nciug
0s by side with the Ia OFRL S T yrcrudes
3_%\/6%,{(%%%;‘% g'f%ff%%ﬁéﬁ*%giﬁ'fi“?ﬁe’ fﬁjgéﬁﬁr al Iolecki ng
systemdefined in claim21 5 includes one or nore

hak one i nizid ndmldmiﬂgrﬁm&héégﬂn;ed pRSLEd16N 2

et YESA n S, Wth the Intl

decki nggci%\gﬁ%ﬂ%ggﬁ‘gﬁg% Eﬁfféanﬁfg Yrreadcaldna) &her
ength of the top chord component.

20 :

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

preceding claims wherein the top chord component includes
down-turned sides, )

25 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
30 wherein the corrugations are vertical corrugations,

20, The main decking panel defined in any one of the
preceding claims wherein web gomponents include openings
to allow concrete to flow into the chamnel member.

35
21. A structural decking system formed from a
plurality of the main decking panel defined in any one of



the pan that are in overlapping relationship with the:
lap joints of adjacent nmain decking panels. 10 23. A

woprsts sl ab that includes the struct ur atT/Ackessdoboogs
system defined in claim21 or claim22 and a |ayer of
hardened concrete on the stryjctural decking system

the preceding claims positioned side by side with the lap
joints in overlapping relationship.

22. The structural decking system defined in claim 21
5 includes one or more than one infill decking panel that is
positioned between two main decking panels, with the
infill decking panel including lap joints on each side of
the pan that are in overlapping relationship with the lap
Joints of adjacent main decking panels.
10 ' .
23, A composite slab that includes the structural
decking system defined in claim 21 or claim 22 and a layer
of hardened concrete on the structural decking system.



