WO 02/ 101168 PCT/ AUO2/ 00754 - 1 A STRUCTURAL FORMAORK MEMBER The present

I nvention relates to structural formwrk nenbers and to conposite sl abs
that i nclwoe2tibm6s 5 structural formwrk nmenbers. The preseaT/AUveeosion
relates particularly to structural fornmng menbers for constructing
conposite slabs. 10 A mgjor, although rot”the only, end use application
of such structural formwrk nenbers is in the construction of conposite
slabs that formfloors in b | IFRYSTYRM: CFORBIORY MENBER car parks). 15
Anot her, al though not the only other, end use appllcatlon of such formwork
menbers is in the const#uctlon of coggﬁilte slgb% h%t formvertical wall
panel s. 20 One type of SPPURFEF&Ptr P kHehBef “Fbr c8ﬁ§PFEEFth
conposite sIabsrmhatkfmembék@oa&dotobubm@btgse slabgdehat?Sncande lthee
menber in |..sheet that has parallel ribs
separ at ed by pgﬁgc 8i EfgnknggF%@%%ng ‘menbers in the formof 30 lattice
girders forned fron1top chord elenents that are spaced above the sheet

and web chord el enentso?ﬁétg%ﬁeﬂel @ﬁdeheloahﬁemeeghgagltelcam&?soed to

the ribs and/or pans The lattice girders may a i ncl ude
bot t om structural formwork members for comstructing comp031te
slabs.
10

A major, although not the only, end use
application of such structural formwork members is in the
construction of composite slabs that form floors in

buildings (which term includes car parks).

15
Another, although not the only other, end use
application of such formwork members is in the
construction of composite slabs that form vertical wall
panels.

20

One type of structural formwork member for
constructing composite slabs that form floors of buildings
includes:

25 (a) a base member in the form of a profiled
steel sheet that has parallel ribs
separated by pans; and

(b) strengthening members in the form of

30 lattice girders formed from top chord
elements that are spaced above the sheet
and web chord elements that are welded to
the top chord elements and to the ribs
and/or pans of the sheet.

35

The lattice girders may also include bottom
chord elements that are parallel to the top chord



chord elenments that are parallel to the top chord WD 02/101168

PCT/ AU02/ 00754 2 elenents. Exanples of the above-described type of

st ruct ur awofoenmwes k menber and conposite slab forned fromPCH/AUOMMEHbDer are
di scl osed in Japanese patent application JP, A 4-222739 (Hory corporation)
and Australian patent 707101 (The Broken Hill Proprietary Conpany
Limted). The stru tural formwork menbers and the 10 conposite slabs
formed from t f&S H%érs that are described and clainmed in Australian
patent 707101 are narketed by the applicant under the trade mark TRUSSDEK.
In the arrangenents dis a e n cation and
the Australian patent t%e spgeﬁ gg% BBE@& deééﬁﬁﬁgﬁ E@%%E%E and the web
chord eIenent§trP§ﬁﬁrﬁﬂefbﬁmWQchnémbeﬁléﬁén?@mpﬂﬁéﬁepFé@@nﬁ?raéﬂlﬁ€°§

series of spaggd ﬁaﬁbgrt59@8aisbhageaxaﬁndaghﬁegetBateh%n gglgﬁakaensheet
20 In use, the structura menbers are aid on an sonetl nes are

secured to fI68rA36p33?F§9aﬁ§°r¥oﬁ8FBP€at§°BbuP€G ARssredips PakERE: e
construction gb710anieRet 8rbkear Hillab®ropridtaeydcagbunycadhicedposite
floor slab includes a structural formmrk nenber and a | ayer of concrete
on the base nenber of the structural formark nenber. 30 The structural
formwrk nmenbers nay beTheoss$truuotuedlt foemvontt membsssaaggdamhbet ween

adj acent e n o] u r e

For muor k ibnpbeabplife BIER Rimb0dkon ERY! hintlech tHELPRI8 Hepbpibed
menbers may aRBé pdaimg sﬂpuéﬂéﬁrﬁéléﬂtﬁﬁ enér 394 18% exrgl magpaksdbbYween

the applicant under the trade mark TRUSSDEK.

In the arrangements disclosed in the Japanese
15 patent application and the Australian patent the steel
sheet, the top chord elements, and the web chord elements
(and the bottom chord elements, when present) define a
series of spaced apart trusses that extend along the
length of the sheet.
20
In use, the structural formwork members are laid
on and sometimes are secured to floor supports and
concrete is poured in situ to complete construction of
composite floor slabs.
25
Accordingly, each composite floor slab includes
a structural formwork member and a layer of concrete on
the base member of the structural formwork member.

30 The structural formwork members may be
constructed to extend across a span between adjacent
temporary or permanent floor supports with the ends of the

formwork members resting on the floor supports.

35 The structural formwork members may also be
constructed to extend across multiple spans between

temporary or permanent floor supports with the ends of the



tenporary or permanent floor supports with the ends of the WD 02/101168
PCT/ AU02/ 00754 3 formmrk nenbers resting on the outernost floor supports
and i nt erwadratdesecti ons of the formwrk menbers resti ngPCIAOREITH NOr e
floor supports that are between the outerpost floor supports. 5 The

i nventors have carried out extensive research and devel opnent work on
TRUSSDEK structural _formwrk nmenbers and TRUSSDEK conposite fl oor sl abs
formed from ER&ETeRePeber sofestingh @ S R teaTestc £ 1arFr SRR Hfent

work is that anlde in®eeiicdis e v dHRdR A JFU MRS vamﬂ@mx% A iRy
TRUSSDEK structural formwrk nber and hav nventg? an |nE:oved

structural foPfwSPR REnBEre 15ORTF FERECE-S B& ructura

f ormwor k nmenbeutefmblsd Flesentsupmpeattdsi.on i ncl udes: (a) a base nmenber in the
formof a getal sheet; 20 and (b) at |east one strengthening nenber that
Is structurally connected to the base nenber. 25 Preferably the netal
sheet is a steel sheet. Thee iweatanshdavienparxied dwt fertanstive | at

sheet. 30 The hasereBMhey @%»é@% ' nkh%b&@f%hQ&R%SEﬁﬁﬂ|é¥¥ud¥@%%h that has
parallel ribs that extend along en%th of the base menber and a

plurality of FRFEWRE ten leats sdedst (farmethe
strengtheningf&ﬁmbehenm&mb@ﬂsqcated i n one WD 02/101168 PCT/ AU02/ 00754

10
One outcome of the research and development work
is that the inventors have made a number of improvements
to the TRUSSDEK structural formwork member and have
invented an improved structural formwork member.

15

In general terms, the improved structural
formwork member of the present invention includes:
(a) a base member in the form of a metal sheet;

20 and

(b) at least one strengthening member that is
structurally connected to the base member.

25 Preferably the metal sheet is a steel sheet.

The base member may be in the form of a flat
sheet.

30 The base member may be in the form of a profiled
sheet that has parallel ribs that extend along the length
of the base member and a plurality of pans between the
ribs.

35 Preferably the pans are flat.

The strengthening member may be located in one



4 of the pans. Alternatively, the strengthening nmenber may be Ilocated in
two adj acent pans and straddle the rib between 5 the pans. Preferably the
ri bs of tweobasaésrenber are small ribs. 10 The appl i cant Peasstfoonend4t hat
smal | ribs make a significant contribution to the conpressive capacity of
the profiled sheet in regions where there 1s global negative bending al ong
the length of the sheet. 15 Typically, there is negative bending in
sections of ChetheoPPPEd sheet that are directly over or are proxinmate to
tenporary or permanent supports for the structural formwrk nenber. 20

This is an inportant is wi th.ingreasing _.,unsupport.ed sEa? | engt hs _of a
structural formwrk nen%g'r%ergfat&v ﬁ‘yén%s eeesttrterlﬁ CkITE Y i selrsm%P’s €an

i nportant issdecated dactweasiadjacitsipests M latesgidife &het midbt bed&wesmppor t
menber qu@ni@geapaggyen span | ength. The applicant has al so found that
small ribs nake I't possible to use the structural formwrk menber in 30
the construction of conposite slabs that will be subject to significant

2-way bending action angrbperabiie theqWibe oFf HhHeNibhsed Mer®@@UakreOtmall
reinforcenent Qr pre-stressing in a direction transverse to the

st rengt heni ng*m@fiber to strengthen the conposite slabs. 35 The applicant
has al so found that small ribs do not affect adversely the shear

per formange of shear Wopgl 18F188REThad0 2o that SH11°FiBE HbRA! 22 ©
used to connect conposite s S to
significant contribution to the compressive capacity of
the profiled sheet in regions where there is global

negative bending along the length of the sheet.

15 Typically, there is negative bending in sections
of the profiled sheet that are directly over or are
proximate to temporary or permanent supports for the

structural formwork member.

20 This is an important issue with increasing
unsupported span lengths of a structural formwork member

of a given sheet thickness.

This is also an important issue with decreasing
25 sheet thickness of a structural support member spanning a

given span length.

The applicant has also found that small ribs
make it possible to use the structural formwork member in
30 the construction of composite slabs that will be subject
to significant 2-way bending action and therefore require
a significant amount of reinforcement or pre-stressing in
a direction transverse to the strengthening member to
strengthen the composite slabs.
35
The applicant has also found that small ribs do

not affect adversely the shear performance of shear



supports. It is preferred that the height of the ribs 5 above the pans be
no nore than 20mm It is preferred particularly that the height of the

ri bs abowsotob@opens be no nore than 15mm 10 It is prefer PEU/ATORB0754
particularly that the height of the ribs €bove t he pans be no nore than
10mm it is preferred that the height of The ribs above the pans be no
nore than 20% of the height of the 15 strengthening nenber above the pans.
It is preferr €9npectiors &haF eFst used ke gemngict [qRRqiteFhAPs e pans be
no nore than e¥pef-tkhe height of the strengthening menber above the pans.
20 it is preferred that the height and the nunber of the ribs be selected
so that the width of the profiled sheet is at |east 80%of the wwdth of a
flat sheet prior to ford i@ e ferred thate HHeathesitfdat cdhe odibas ng t he

25 profil sh et erred_t hat e of the ribs facilitate
|nterlock|ng ) ovﬁet%asgimggée B&n og%hg%g%-i in use is poured onto

and sets on the base nenber to 30 forma conp05|te slab. Preferably the

| engt hwi se ext endi ng S'Qﬁﬁl%fPEQ%erQ%ﬁe Qhu1ia1ahH (%%égﬂéhéﬂHQﬂgﬂgﬂd%
al I

formati ons that enable he structural formwrk nmenbers to
be 35 positiof®§ rAPSi a@owyz éah@em@r PgpFiond & dhehdfimwith the mal e
menber of one nenber and the femal e nenber of an adjacent nenber forming a
| ap j oi nt

j o WO 02/101168 PCT/AU02/0075 6 The bhase er d.the
strengt hehi ng nember naft £6r REEEEFEeS MrEe @ﬁ%%ﬁﬁ? IE% Hﬁé}|t th of the

base nenber. height of the ribs above the pans be no more than 10mm.

It is preferred that the height of the ribs
above the pans be no more than 20% of the height of the
15 strengthening member above the pans.

It is preferred particularly that the height of
the ribs above the pans be no more than 15% of the height
of the strengthening member above the pans.

20

It is preferred that the height and the number
of the ribs be selected so that the width of the profiled
sheet is at least 80% of the width of a flat sheet prior
to forming the ribs in the flat sheet and producing the

25 profiled sheet.

It is preferred that the shape of the ribs
facilitate interlocking of the base member and concrete
that in use is poured onto and sets on the base member to

30 form a composite slab.

Preferably the lengthwise extending sides of the
base member include male and female formations that enable
a plurality of the structural formwork members to be
35 positioned in side by side overlapping relationship with
the male member of one member and the female member of an

adjacent member forming a lap joint.



5 The strengthening menber may include a lattice girder forned froma top
chord elenent that is spaced above the base nenber and web chord el enents
that are woonrneuased to the top chord el enment and to the riPoI/Andbors4 10 pans
of the base nenber. The lattice girder may.al so i nclude bottom chord

el ements that are parallel to the top chor® el enent and are connected to
the web chord el enents. 15 The strengtheni ng nenber may al so be in the form
of an inverted channel nenber. Preferably the inverted channel nenber has a

top 20 wall and two si ges, bwsehn{eme&i des w&e&@ﬁ@mﬁﬂﬂgoﬁé&eezbm

menber and the top wall bei spaced e th ase ... Preferably the
channel nenbe%oF? FoFﬁ?ﬁsfF%%l &P |%§?%£;ﬁﬂg .tﬁﬁ' Fably the
channel nmenbemembelrarned from a roII-forned st eel sheet. 30 Preferably the
roll-for steel sheet is 0.6- 1.2nmthick. Mdrre preferably the thickness

of the rolT-formed steel sheet is 0.6-0.8mm 35 Preferably the height of
the channel nenber is 8be24tmengibeddny) MEE® cRCHaxUdCAUASY a Latitice

preferably thelk&eeghtfo%ehherenaen%wem% d1mb3d 2R S BaeleRy ably the

wi dt h of the channel nber, neasur éd between the connections of the sides
of the channéb°ﬂ§nﬁ§@ basehmepkes padh¥ieb chogd edements that are

connected to the top chord element and to the ribs and/or

10 pans of the base member.

The lattice girder may also include bottom chord
elements that are parallel to the top chord element and
are connected to the web chord elements.

15
The strengthening member may also be in the form

of an inverted channel member.

Preferably the inverted channel member has a top
20 wall and two sides, with the sides being connected to the
base member and the top wall being spaced above the base
member.

Preferably the channel member is formed from a

25 roll-formed metal sheet.

Preferably the channel member is formed from a

roll-formed steel sheet.

30 Preferably the roll-formed steel sheet is 0.6-
1.2mm thick.

More preferably the thickness of the roll-formed
steel sheet is 0.6-0.8mm.
35
Preferably the height of the channel member is
80-240mm.



Preferably the sides of the channel nmenber 10 converge upwardly towards
the top of channel nenber. Preferably the sides of the channel nenber have
out war dl ywowenedes | anges to i nprove the connections between/Atoe/ogisdes of
the channel nmenber and the base 15 nenber, Preferably one or both sides of
t he channel nenber include sections that are pressed or otherw se forned
out of the plane of the side or sides to provide 20 resistance to | ocal
buckling of the structural formmrk menber and to increase the shear
capacity of the structméte fioFreR@Fr&bIEntIeE . hdigherabl thé hehfess afember
sections are rjbs %6—3 corrugations in the side or sides. Preferably the
axes of the ritd ]ei({-e% Im{“ransversely to the I engthw se direction of the
base nenber. 30 Preferably the crests and the troughs of the corrugations
extend trapsversely to t@ﬁef%{%’iéﬁe WHaegtd Pl %ﬁ%@@f%%mﬁ 35
Preferably the depth of the corrugations, neasured between the apices of

t he crests andnearurrddecticen hehe repppectiangtof dthe Sides ¥ 0519101168
PCT/ AU02/ 00754:hghndY eh&hiadt Yed Nendvaypd Snidb Of, the goriggatl ons, neasured
bet ween apices of adjacent crests or between bases of adjacent troughs, is
30-60mm 5 The channel nenber and the base nenber may define a water

i nper meabl e void to m nipesetdlsiig igis esidied | @Ettlnn cHariel Jignindair al
‘;g;g}’%g“ rnrbg#oﬁ/weerngev\e&pngo J A Sud Sa P U E L G Os L NG BIP SHeriillat NE

Preferably the sides of the channel member have
outwardly turned flanges to improve the connections
between the sides of the channel member and the base

15 member.

Preferably one or both sides of the channel
member include sections that are pressed or otherwise
formed out of the plane of the side or sides to provide

20 resistance to local buckling of the structural formwork
member and to increase the shear capacity of the

structural formwork member.

Preferably the pressed sections are ribs or

25 corrugations in the side or sides.

Preferably the axes of the ribs extend

transversely to the lengthwise direction of the base

member.
30
Preferably the crests and the troughs of the
corrugations extend transversely to the lengthwise
direction of the base member.
35 Preferably the depth of the corrugatiomns,

measured between the apices of the crests and the bases of

the troughs, is at least 3mm.



10 a conposite slab and/or to provide an access pathway for building

servi ces, such as tel ecomrunications cables, in a conposite slab. The term
"wat er i nwermgetibe voi d' is understood 15 herein to meanPaTwaloaerss hat
cannot be penetrated by wet concrete pourgd onto a structural formwork
menber. Preferably the void is filled with"fire resisting or retarding
material. 20 Preferably the inner surfaces of the channel nenber and the
surface of the base nenber that formthe void are coated with a fire
resisting or retarding phatreiadl %aePwv@"l&igwmﬁwéd ddlcﬂug&aﬁoazss,ound
absorbing nmateri al ternatlveFry bot h sides of th hannel

menber may i nREAFEFSHe ?ﬁ&?ePoaQF'lcS\ﬁ é’ c@@atc&ﬁthgrqsrﬁseﬂroﬁ’%weteﬁ’e channel
menber, wher ebgsest ofondyjatentamrroilghs,i riso 30k owad.une defined by the
channel er and the base nenber during construction of a conposite
slab. 35 Preferably the sides of the channel nenber include aligned

openi ngs to all ow rei nf 8hei eipanbedsngmbes) caidl dhe dase pesitdomay t o ext end
transver sel y YO:02L101168 oECThANREARIN vola Y Gsiaile. WRRIRlerEDer

during construction of nposite slab. Preferably the opem ngs are
formed to m nfiﬁifééCtSOFhéfpé'%l BrrucFurRd: forawesdn megbas Mheme ¥&dn t he

channel nenbebncIEeeOagn BES BB WNitRC e nfeideab ity rdienfcmaiRiition of
Al ternatively, the channe

nb be f t hat
sections Tan BeSPPPPEY G Fﬁggoﬁgﬁéf%y tfgpgoﬁ(ri' ea%‘(r)ar%:?eeg & tiq"(?'r?é’ cfg’rF be

voi ds. For exbuplldingheervices, such as telecommunications cables, in a

composite slab.

The term “water impermeable void” is understood
15 herein to mean a volume that cannot be penetrated by wet

concrete poured onto a structural formwork member.

Preferably the void is filled with fire

regsisting or retarding material.

20
Preferably the inner surfaces of the channel
member and the surface of the base member that form the
void are coated with a fire resisting or retarding
material.
25

Preferably the void includes a sound absorbing

material.

Alternatively, one or both sides of the channel
30 member may include openings to allow access to the
interior of the channel member, whereby wet concrete can
flow into the volume defined by the channel member and the

base member during construction of a composite slab.

35 Preferably the sides of the channel member
include aligned openings to allow reinforcing

bars/wires/cables to be positioned to extend transversely



channel nenber may include openi ngs near the ends of the channel nenber
and an internal diaphragm positioned so that concrete can only flow into
t he end swotondenf the channel nmenber. This arrangenent PETAUBR0675 he
voids from15 interfering with the integrity of the shear connection nade
bet ween a conposite slab and permanent support beans. Preferably the
channel nenber _includes internal or external bracing nenbers at the ends

and/ or al ong tfgoumh |theyiahannel mawhar MBHIY (PrEHURtiR 19 of the

channel nenbercdmpdgiansifrad .ng reaction forces acting on the channel
menber. Preferably the channel nenber further includes a 25 top chord

el ement nounted to or retained by the channel nenber. The top chord

el enent may be any suit ddeferabihertha8®dereifmysaldne tferniaap tohowichiediersent s

a bar or a; rqd o hate . Prsf "ﬁ@'o&ﬂ% %ﬁr Sl 8ENt A | bar
35 or a steel %r C?d&)g%% ?Ilg'eﬁfpﬁ_ftq{e. re _era’l%foggst e_lgl ate 'S td{eéfsocﬁlrfaé%d?eel
ri ppl ed or WOmexbedl16FHRCHPANGNGOTEY inclhdehgwidahile meisvionasnenit cal
interlock of the structural formwrk menber with concrete in a conposite
slab. By way of exanple, the plate may be defornmed by 5 shaping the plate
to include up-turned anddeRbiialied thee Ghammel MRk Mok SUMRGH nay
be mount ed t o sthehathamieloreidiey duetibhs Wdrlbe MEBad wikOwmyidin 1S
to weld tfg to% chord elenent to, .the base,of the chaqpel nmenber .

and one or more sections can be voilids. or example, the

channel member may include openings near the ends of the

channel member and an internal diaphragm positioned so

that concrete can only flow into the end sections of the

channel member. This arrangement prevents the voids from

15 interfering with the integrity of the shear connection

made between a composite slab and permanent support beams.

Preferably the channel member includes internal
or external bracing members at the ends and/or along the
20 length the channel member to resist collapse of the
channel member by transferring reaction forces acting on
the channel member.

Preferably the channel member further includes a
25 top chord element mounted to or retained by the channel
member.

The top chord element may be any suitable
member.
30
Preferably the top chord element is a bar or a

rod or a plate.

Preferably the top chord element is a steel bar

35 or a steel rod or a steel plate.

Preferably the plate is deformed, rippled or



Anot her option is to glue the top chord elenment 15 to the base of the
channel nenber. Another option is to nount the top chord elenent to the
channel mwolwenouss ng web chord el enents connected to thePCopwhoom4el enent
and to the channel nenber. 20 Anot her, although not the only other, option
is to nount the top chord elenent to thelBase of the channel menber using
one or nore brackets that are nounted to the channel nenber and are forned
to retain thehodpdclior dm@doglee mechami cedapattier locko bife theuistaicgural

engagement . I%rﬁ“go?%ax‘c a%xb%ct'ﬁetcoh%xje et [iﬁxe‘;]%%%fosite_s%(ﬂ'be that has

| egs that stra nnel nmenber an egs have inwardly directed
tabs, and the sides of the 30 channel nenber have openings that receive the

tabs and thereby retai byt haysaddlegaapiehe chlapialemiiiebe dAlrbemaat byel v,
the base of th channe%ﬁﬂg er may ,be fqrnmed to at | east partlaléx_e cl ose

and thereby S53PLE q?&ﬁ HRorgCe NP~ tBraed: 25Ay oth ouRE udes
a transverse ¥Wec®2oh@l168 PCT/ AU02/ 00754 - 11 section that is
conplimentary to that of the top chord elenent so that the top chord

el ement can be snap-fitted into engagenent with the base. 5 The strength
of the connection of th&8heofophehdrdeedementt mayhdec houndledntpbdhej s

preferably selgghadiSQenbdd! pyhankaihyigriRdReLs Y Yielding the top chord

elenent in tension or conpreSsion. 10 The structural formwrk nmenber may
i nclude alObridgi ng menber that is connected to one or both ends of the

structural formwrk nmenpgle apdionh dls @BeweldMehe tbeCahiofds cdkfidat! ko

Lfggi?hgf thetigrg%%%r%k E%;ﬁggggneqegE%Legq enabl e direct | oad transfer

Another option is to glue the top chord element
15 to the base of the channel member.

Another option is to mount the top chord element
to the channel member using web chord elements connected
to the top chord element and to the channel member.

20

Another, although not the only other, option is
to mount the top chord element to the base of the channel
member using one or more brackets that are mounted to the
channel member and are formed to retain the top chord

25 element by snap-fit or other suitable engagement.

Preferably the bracket is in the form of a
saddle that has legs that straddle the channel member and
the legs have inwardly directed tabs, and the sides of the

30 channel member have openings that receive the tabs and
thereby retain the saddle on the channel member.

Alternatively, the base of the channel member
may be formed to at least partially enclose and thereby

35 retain the top chord element.

Preferably the base includes a transverse



15 strengt hening menber to tenporary or pernmanent supports for the
structural formwrk nenber. The bridging nenber is an inportant feature
parti cul awby2/11edithough by no neans exclusively, in 20 sit ®raTiAdmg/007134 whi ch

t he strengtheni ng nenber includes a top chord el ement and web chord

el enments that forma truss wth the base imenber. Specifically, the feature
takes into account that the assenmbly of the tog chord el enent _and the web

chord el enent §efkiPn fhatt he sordidreatery s P £hg kom FheTshsi ¢
unit of | engtblehahti $or ¢padt @the dloPN@hiokd ledegichtofcam e udiaw-adi tfeamdmor k
menber . Accor.d'g%gl endi ng,0n th% | ength of a structural formwrk

. de
nmember, the st gfﬁgﬁ?ﬁggﬁ'&nﬁ'&r hatthe?, @5%¢ or both end sections of the
formwrk nmenber that rest on tenporary or permanent supports may be an end

of a unit gor partway a B@gsttﬁ}%ﬂg‘%@l%& the? ciinectIol ¥ Ithe Itop? chord
structural formwrk nmenber continues over multiple spans, the Sane

si tuation nayedemgntato fher pbanaed mempsrady Srefzgabdyhwedmctedhforts.
The above sityghtORhiS £ahiadakbi aakle RACRYSGikN@iVg @2l AL &HRFH AURALRR754
- 12 structure of the strengthening nenber at the end or internediate
sections of a*®t FGEEIPR OFoFRRBrRSFEBer that rests directly on tenporary
or permanent supports can affect |oad transfer between the nenber and the

t enpor ary. or permanent, SUPROrtS. S h pt i t.r fer _ may
lead to rle(guced st rengt hgn%%é:%gégglg\?‘e%géﬂwegg% %)nr?g%glj ?“%g'alm e?‘lgr%rra i on of
t he struct ur abridgimgr kembeiye thatpadst iconpngctediien onen ore the tihs epdlsr ef ont o

the member !0unLOLEYACEANRISILEMER mbAnLRC UT oY @Y IOk JTenber

makes it possible to use standard construction | engths of structural

locations along the length of the structural formwork
member to enable direct load transfer from the

15 strengthening member to temporary or permanent supports

for the structural formwork member.

The bridging member is an important feature

particularly, although by no means exclusively, in

20 situations in which the strengthening member includes a
top chord element and web chord elements that form a truss
with the base member. Specifically, the feature takes
into account that the assembly of the top chord element
and the web chord elements that form the strengthening

25 member is usually a basic unit of length that is repeated

along the length of a structural formwork member.

Accordingly, depending on the length of a
structural formwork member, the strengthening member at
30 one or both end sections of the formwork member that rest
on temporary or permanent supports may be an end of a unit
or partway along the length of a unit. Similarly, if a
structural formwork member continues over multiple spans,
the same situation may occur at intermediate temporary or

35 permanent supports.

The above situation is significant because the



formwrk nenbers in a range of non-standard span |l ength situations w thout
conprom sing | oad transfer between the 15 structural formwrk nenber and

t emrpor ar yworozperisenent supports. The bridgi ng nenber may Pog/Aun20éms4 f or m of
a chord el enent connected to a strengtheni ng nenber. 20 The chord el enent

may be in the formof a frame. The chordy@l ement may include a neans that

perm ts adjustable connection of the chord elenent to the 25 strengthening
menber. The bsittgehgree wifethens talesy thening rerbermadf the pandelor f or

exanmpl e for maﬁnft:r Qﬁ]eat.i.g%le %Q%%tio%rs @@%es%%clg%ag.;m%ﬁgbg@XI@éo

be in the formo an el ongate nmenber, such as a
connected t oreRé&shadEeEdye oot efiRe TRV G PATTRGER0 SUBRAHTE Cathe

structural fopmwack TBHBER AR FAdIC PG RRE thad mRinbdR nBitele iHERYTRAR €
voids that_ contacts a section or sections of the base nenber between

adj acent st r eRgt RERFPAZ e SFPPOTES i AiSHSs F13Ra PRFHEE dSAk HERTFISE t he
Sﬁction WO 02&1&?116&dP€]5/ AAARE T rength atide kx\tRis sAGRC IR dct ip@llioad ont o
the structura 0 r.k nber. _The abqve-descri hed void feature is based
on the 5 apph?&&ﬁi%g%'ﬂ%% Ry otfwg:%ﬁarst ¢ éﬁrafla%%ﬁng%rﬁcaf‘en%oerﬁ'ri bute to
transver se depketticoldarilyewheowesactetisuligi ppured satid dis aermbdrase nenber
that are betwegp., gdjcg&?g%i%g enRgiheni ng menbers in response to wet

concrete loading. The factors are hydrostatic pressure of water in 10 wet
concrete Htting agai nst the base menber and the weight of the wet

concrete. Downward bul girhg @R RE @ HYiVRiRdnddibed mAMdsCaabiRseapike
undersi de of a structural f%rrrwork ,
to use standard construction lengths of structural
formwork members in a range of non-standard span length
situations without compromising load tramnsfer between the
15 structural formwork member and temporary or permanent

supports.

The bridging member may be in the form of a
chord element connected to a strengthening member.
20 '
The chord element may be in the form of a frame.

The chord element may include a means that
permits adjustable connection of the chord element to the

25 strengthening member.

The bridging member may also be in the form of a

panel, for example formed from steel sheet or plate.

30 The bridging member may also be in the form of
an elongate member, such as a beam and a plate, connected

to the base member of the structural formwork member.

The structural formwork member may include one
35 or more water impermeable voids that contacts a section or
sections of the base member between adjacent strengthening

members to minimise transverse deflection of the section



15 nmenber and, in addition to detracting fromthe visual appearance, may

I npi nge on the installation of finishes and/or building services. In

addi ti on,wo®nowansgl bul ging can add to the anmount of concPerTautae7sits
required to form a flat slab surface. 20 The applicant has found that the
use of a void as described above ninini"sd$ the adverse effect of
hydrostati c pressure and concrete weight by making it possible to transfer
t he | oad r esuwhemg werto rmametr eden dree pe e da vt heisktue torrglo fdwawaagk on of
the strengt hepjgeTenbers located at the sides of the void. The void need
not function as a structural nenber. 30 However, the structure that
defines the void needs to have sufficient stiffness and strength to

transfer the |oad resul tiHyg dHa Rl GAMIE W iR tdie MDihddd &n tithd he
regi on of theg%% acent strengthenin 35 menbers. Preferably the void

ext ends ac? os&PRIIRALRSH ner: FRTPEEIATR/ xE part of the
wi dth of a seciomribfutee Fas e rmidvernrdeale flectirinyean eadjdmanarsi r engt heni ng
menbers. Preferahbl.y the yvaojd . extends acrgoss at lLeast .7Q%__5 re
preferably at %quigs %O%yoﬁ‘ect & ¢ect &h boafset héang)éasre thr?&nbaerret Tat de" bet ween
adj acent st r ergijaeeintg sterdratherning stemhsing din ftrspede eyt mopdaatiade
a plurality gfwqids Sggjfeecka%t@ﬁ e heoldh Qe & $d Q- Olos Wb Dase

menber that i s befween acent strengthéning nenbérs. The structural

f or mwor k henmb@eth@Praredq RQtidg 29D ShroikPssmamieRy andbida meigtyt h

of a section @ff #he wet concrete.

Downward bulging can be excessive and quite
noticeable on the underside of a structural formwork
15 member and, in addition to detracting from the visual
appearance, may impinge on the installation of finishes
and/or building services. In addition, downward bulging
can add to the amount of concrete that is required to form
a flat slab surface.
20
The applicant has found that the use of a void
as described above minimises the adverse effect of
hydrostatic pressure and concrete weight by making it
possible to transfer the load resulting from wet concrete
25 above a void to or to the region of the strengthening
members located at the sides of the void.

The void need not function as a structural
member.
30
However, the structure that defines the wvoid
needs to have sufficient stiffness and strength to
transfer the load resulting from wet concrete above the
void to or to the region of the adjacent strengthening
35 members.

Preferably the void extends across a substantial



15 base nenber that is between adjacent strengthening nenbers. The void
may be small in terns of height so as to nmke it possible to use the

st ruct ur awofoenmuwes k menber in 20 the construction of conpeTiAt®2e7albs t hat
will be subject to significant 2-way bending action and therefore require
a significant amount of reinforcement or pfe-stressing in a direction
transverse to the strengthening nenber to strengthen the conposite sl abs.
25 The voi d nmaprbeodetiredidty vy aoseetdopl ©f lay basebimembeaf timttedisal t hat

| s adhered Orb?ﬁ:@%te#ei‘éﬂ%%%ﬂfte%t&%ng%%%ﬁ%gem%%%%. 30 A preferred

material is a rene. The void may al so be
defi ned, by way of further exanpl e, by a volune encl osed by (i) the base

menber, (ii) 35 the sigegsabrabhbs ok %&dbmem@b%x%sotaherleaw ke
nenbers that are adjacent to a séction of the base nenher that is bet ween

adj acent st r eRgFReRFRGeFERYr &t d/@st 80% weforheo sessiomTPAUGPROEPSS - 15

a sheet of mamefbalk thatedsabetweckhe alddae ezt otigd hefrin@ teflpeder.0SS t he
section and contacting the adjacent ribs or other suitable nenbers. 5 The

void may al so be defined, by way of further exanple, by a volune encl osed
by (i) the base nenber ZThd scrhytarahaﬁedmwhektmembeh agyaiogivdd sheet, of

mat eri al thag% as1sikdes et Bak gar & a%%%%@? ngY chide hpffggeg%%%gogn%qber

or other suit retai ning menbers he~vol nay al so i ne
way of furQ heft béﬁ&rrp\le@beﬁytéla\tollﬁrrbeéW@le@sééJBy?eﬁt) stiyengideniager and
(i1) a channelepBaREAr in an upturned position, with the

The structural formwork member may also include a
single void extending along the length of a section of a
15 base member that is between adjacent strengthening
members.

The void may be small in terms of height so as to
make it possible to use the structural formwork member in
20 the construction of composite slabs that will be subject
to significant 2-way bending action and therefore require
a significant amount of reinforcement or pre-stressing in
a direction transverse to the strengthening member to

strengthen the composite slabs.

25
The void may be defined, by way of example, by a
block of material that is adhered or otherwise secured to
the base member.
30 A preferred material is a lightweight material

such as styrene.

The void may also be defined, by way of further
example, by a volume enclosed by (i) the base member, (ii)

35 the sides of ribs of the base member or other suitable
members that are adjacent to a section of the base member

that is between adjacent strengthening members, and (iii)



base of the channel nenber spaced above the base nenber 15 and formng the
top of the void and the sides of the channel nenber extendi ng downwardly
and bei ngwetoemetios al |y attached to the base nenber and f ®@CEA200u54 ot her
sides of the void. 20 Preferably the voig is filled wwth fire resisting
or retarding material. Preferably the inn ? Surfaces of the channel nenber
and the surface of the base nenber that formthe 25 void are coated with a
fire resisting sheettafdimagerfaiiesparedppbpeeathy breevoeaberchides a sound

absor bi ng na&ﬁ&éﬁhanOaIstgtEﬂetg&akléﬁrawerhoﬁexcehﬁg EBE'HQ?acéﬁL
structural elenents, Such as steel bars_or franmeworks nmade up of

plurality of §%E§I°r38tBSFssu&ﬁ&b@S)mFWB§that mechani cal |y coupl e the VO
02/ 101168 PCT/ AUD2/ 00754 - structural el enents to sections of the base

nmb f t t f ft b
member s of® adj acent “rfJFBE?%? "Farriire RegefLiFhy B udy SE°50E R i ng
rel ationship egamphem bg at vaismer spcileEkdcbyoriidf theebessemembay amten wet
e PR OBhOoERCenBLECLUER! 2L LML P BRE ., 08 AALA-Rad! Ure

relates parti ose séctrons that are tween stren enin
member s. Thlsthéﬁthﬁé gadepethatdans natainednhyi het sibe ofnt GnPaﬁétlon

with the previgmMsby- desethBedsheabdie ebtddnihg wWahBerkIpermeabl e void.
10
The void may also be defined, by way of further

example, by a volume enclosed by (i) the base member, and
(ii) a channel member in an upturned position, with the
base of the channel member spaced above the base member

15 and forming the top of the void and the sides of the
channel member extending downwardly and being structurally
attached to the base member and forming two other sides of
the wvoid.

20 Preferably the void is filled with fire

resisting or retarding material.

Preferably the inner surfaces of the channel
member and the surface of the base member that form the
25 wvoid are coated with a fire resisting or retarding

material.

Preferably the void includes a sound absorbing

material.

30
The structural formwork may also include:
(a) structural elements, such as steel bars or
frameworks made up of a plurality of steel
35 bars; and

(b) ties that mechanically couple the



This feature is based on the applicant recognising that hydrostatic
pressure of water in wet concrete acting against a base nenber and the
wei ght ofwP®2tiblaés8vet concrete are two particul ar factors PoatAUcoeSHi but e
to transverse deflection, i.e. downward Flging, particularly of sections
of a base nenber that are between adjacen strengt heni ng nenbers, in

response to wet concrete loading. 25_As_is described above, the applrcant
has found that the use of sFEGEEEHERLePIRERPESaEoiSSTtions Afofde base
m ni m ses the adverse effect mehbBydbdsbakl &tpetaitad FdmwoARC ingintapeioght

by making it possible to transfer he | oa sulting.from Qncrete
to the adjacent strengthenin ﬁ%éPPSTﬁg %%Evga&bsér gﬁsf %fﬁr d3sm it
rel evant particularly, althetghcbyrad fFeamyozkc megibeglsy thtas 33 esiituat i ons
in which there are two strucgggghﬁgg-ggogglagggﬁ %gﬁ ddside e side in

t Oat

overlapping relationship. In suc ions there”is a tendency for the
lap joint WD 02/101168 PCT/ Atoaneguesge deflechdopeef thesenwseedieass to

separate in response to dommm@ﬁdwgulgbﬁgrgEesg@tb@%géqfohh% kagse nenbers
that include the lap joint. Accordrn to th resent invention there is
al so provided a conposite fF56P°§P£B t HRETVRE] g@?ifﬁe -above- descri bed
structural formwrk nenber and a | ayer of hardened concrete on the nenber.

10 Accor Jig to the pre |nv ntion ' rovrde a _conposite
slab in ghe formof a vgﬁfs FamﬁFF regneﬁstﬁg |nc aﬁé¥ e % hose

above- descri bedctionst bhak arerhnbwheneﬁbeenam@ealhsyaﬁmbbrﬁardened
concrete or other suitable castable panel material on the nenber.

This feature can be used as an alternative to or
in conjunction with the previously-described feature of

15 the water impermeable void.

This feature is based on the applicant
recognising that hydrostatic pressure of water in wet
concrete acting against a base member and the weight of

20 the wet concrete are two particular factors that
contribute to transverse deflection, i.e. downward
bulging, particularly of sections of a base member that
are between adjacent strengthening members, in response to
wet concrete loading.

25

As is described above, the applicant has found
that the use of structural elements as described above
minimises the adverse effect of hydrostatic pressure and
concrete weight by making it possible to transfer the load

30 resulting from wet concrete to the adjacent strengthening

member.

The above-described feature is relevant
particularly, although by no means exclusively, to
35 situations in which there are two structural formwork
members laid side by side in overlapping relationship. In

such situations there is a tendency for the lap joint



15 The present invention is described further by way of exanple with
reference to the acconpanying drawings of which: 20 Figure 1 is based on
Figure 1 wDoaastis®gl i an patent 707101 and is a perspecti vecriAamod’sone
enbodi rent of a TRUSSDEK structural formaork menber; Figure 2 is an end
el evation of an enbodi ment of 25 a structural formwrk menber in
accordance with the present invention; Figure 3 is an end el evation of
anot her enbolEt¥eerofthe o, @ember s SomishaL R fod™ iGPSRAG W& e 30 with
the present | dvemiwa®id bulging 41 Sevtitit &Jfowdid as n@ndidier thardodi ment
of a structural florrrw%rhk r1§nber N n accordance wth the present invention;
35 Figure 5 i $7% blglg‘speceti ® J°%8Wsf another enbodi ment of a structural
formmor k member in accordance WO 02/ 101168 PCT/ AU02/ 00754 - 18 wth the
present invention; Figun ' Ct a%LéQz | - e Fi ;5
Figure 7 rgs{ a perspecti &%c&fg\?vn%f %:;1% ttsﬁ%Pgﬁ'Jgt er}-‘lt nqg“}réernnﬁ'g% g:fh%gr?otmsglrgﬁos

enmbodi ment of PEo¥iAge: d gomposditgofil ovantsdial rhatc dmgdndesyitile @hevisresent

i nvention; 104kis@Hi®ed istriictRraNeEorifotikeWebed aHd endtheni kg menmber of
anot her enbodj nent of. a structural rg\é\@rk nmenber in accordance with the

present i nvent@grenedysracesties o ﬁé’g SFe view of a 15 strengthening
menber of another enbodi nent of a structural formmrk nmenber in accordance
W th the:ﬂfesent invent%%%ﬁrding to the present invention there is also
provided a composite slab in the form of a vertical wall
panel that includes the above-described structural
formwork member and a layer of hardened concrete or other

suitable castable panel material on the member.

15
The present invention is described further by
way of example with reference to the accompanying drawings
of which:
20 Figure 1 is based on Figure 1 of Australian

patent 707101 and is a perspective view of one embodiment
of a TRUSSDEK structural formwork member;

Figure 2 is an end elevation of an embodiment of
25 a structural formwork member in accordance with the

present invention;

Figure 3 is an end elevation of another
embodiment of a structural formwork member in accordance

30 with the present invention;

Figure 4 ig an end elevation of another
embodiment of a structural formwork member in accordance
with the present invention;

35
Figure 5 is a perspective view of another

embodiment of a structural formwork member in accordance



Figure 9b is a perspective view of one of the saddles of the strengthening
menber shown in Figure 9a; 20 and Figure 10 is an end elevation of a

st rengt hewprg/10rmssrber of anot her enbodi ment of a struct ur 2CTfAaMEISK

menber in accordance with the present invention. 25 Figure 11 is an end

el evation of an enbodi nent of a conposrtésfroor slab in accordance with
the present invention that includes another enbodi ment of a structural

f or mwor k nmenbend tin thec Presend invienthiengr esent i nvention; 30 Figure 12 is
an end el evation of another enbodi ment of a conposite floor slab in
accordance wth the present invention that includes_another enbodi nent of
a structural formwrk mEHFEES § dEcdr BREEER el onge B2 Jd@seft-6 Afent i on
Figure 13 is angene &l;evati on of another WO 02/101168 PCT/ AUO2/ 00754 - 19
enbodi nent_of a conposite floor slab in accordance with the present

i nvention That includes another embodi ment of a structural formwork nenber
I n accordance with the Figesent7 iiaveanteampesthivgundeld dfsaa si de el evation
of an end sect| r odi f._a r | _feor rin
accordance mﬁ%ﬁggﬁg%%f%g% tEfﬁ@%%i%ggggéggffbﬁ%%°§%h%5$rFﬁgﬁngﬁggggﬁggﬁhe
figure ill ust ferimwgrinmembedi roncsordangehmidd rdenpriesentn iayventdamce
with the present invention; Figure 15 is an end elevation of the
arrangenment shown in Figure 14; 15 Figure 16 is a side elevation simlar
to FigurelO14 which ill figM&eed dFoth@CrERSSHLYENVISW 2@ dgi ng

strengthening member of another embodiment of a structural

formwork member in accordance with the present invention;

Figure 9a is a perspective view of a
15 strengthening member of another embodiment of a structural

formwork member in accordance with the present invention;

Figure 9b is a perspective view of one of the
saddles of the strengthening member shown in Figure 9a;
20 and

Figure 10 is an end elevation of a strengthening
member of another embodiment of a structural formwork

member in accordance with the present invention.

25
Figure 11 is an end elevation of an embodiment
of a composite floor slab in accordance with the present
invention that includes another embodiment of a structural
formwork member in accordance with the present invention;
30

Figure 12 is an end elevation of another
embodiment of a composite floor slab in accordance with
the present invention that includes another embodiment of
a structural formwork member in accordance with the

35 present invention;

Figure 13 is an end elevation of another



menber in accordance with the present invention; Figure 17 is an end

el evati on of the arrangenent 20 shown in Figure 16; Figure 18 is a side

el evati orweiildEasst o t he side el evations shown in Fi gure®CIA@ndo7sé whi ch
illustrates another enbodi mnent of a bridging nenber in accordance with 25
the present invention; Figure 19 is an entd“el evation of the arrangenent
shown in Figure 18; 30 Figure 20 is a side elevation simlar to the_side

el evations sh&WROBAMEREUPES a1gompgsikrd E19okhisdRY My @scondascen

enbodi ment of tAebpirdgn@ mﬁvaamlbﬁ tAeeohtanadew h&o&m%rp@ﬂﬁbﬂhnhmMﬁmﬁion
35 Figure 21 is an end e# éﬁtlon th arr.angenent. shown .in _Fi gure 20

al ong the |in8 S¥YFtPR2 FEYWSE, 6?7 fﬁﬁ?ﬁﬂﬁ%ﬂﬁdﬁ? 4 - 20

Figure 22 is preepdteliavahiktdanpnef another enbodi nent of a structural

f or mvor k nber in accordance wth the present invention; and 5 Figure 23
I's an end el evati on of another enbodinent of a structural formwrk menber
in accordance with theFpgesenl4i hsent fdfe Fhevstiont efarpnf epAnsertkeRrber s

shown in the O%Oaﬁbw@féseﬁbedqﬁéﬁ@ bedaherehRablan i Ahe %oRHeaerofin
structural formwork nenbers_that can be arranged side by, side in

over | appi ng réF&PF6ﬁ§ﬁFpW&ﬁH shppBreagnty inventdrdy Posdiiored 62 Fer manent

supports (SUCBlaarSBQQborbeaﬁﬁh amguaéeluaaet&at&hg an%hmu@hh@&tObﬁaa
conposite 15 Io slab t i,ncl udes .t he rs.and a la er cancrete
283

on the nerber 8% fge™ ?rbégeBCSRréﬁﬁﬁFe %ﬂﬁ%FFﬁse vF@ﬁﬁ°?U7lOl
The figure |Ilustrates a typical TRUSSDEK 20 structural fornmork menber 3.

Figure 15 is an end elevation of the arrangement

shown in Figure 14;

15 Figure 16 is a side elevation similar to Figure
14 which illustrates another embodiment of a bridging

member in accordance with the present invention;

Figure 17 is an end elevation of the arrangement

20 shown in Figure 16;

Figure 18 is a side elevation similar to the side
elevations shown in Figures 14 and 16 which illustrates
another embodiment of a bridging member in accordance with

25 the present invention;

Figure 19 is an end elevation of the arrangement

shown in Figure 18;

30 Figure 20 is a side elevation similar to the side
elevations shown in Figures 14, 16, and 18 which
illustrates another embodiment of a bridging member in

accordance with the present invention;

35 Figure 21 is an end elevation of the arrangement

shown in Figure 20 along the line 21-21 in Figure 20; and



The TRUSSDEK structural formwrk nmenmber 3 shown in Figure 1 includes a
base nmenber in the formof a profiled steel sheet that has two parall el

ri bs 5 ameto%/10hisee pans 6 that extend in the | ongitudi nalpcaiiat®enosn of

the profiled steel sheet. The sides of the base nmenber include a nale
formation 38 and a fermale formation 37 TH&! enable 30 adj acent sheets to be
connected together with | eakproof lap joints by inserting the nmale
formation 38 into the Figw¥e 3drhatanrend. elpeatiemspiarge e ur al

formwork nmemigibiftddbess S5sEPGELELS1 t POrBh6SRGLWERPL AT BB BdaligBer al | y
identified by, the nuneral 71 that extend along the Iength of the base

menber . Each & HRnigh% T AEeREnbRYSRhEPRHeRRd | attice WD 02/ 101168

PCT/ AU02/ 00754 - 21 girder formed from (a) a top chord elenment 7

extending_ parallel to the ri 5 .and 5 (b),a plurality of. web chord

el ements §  wel ded to t%’ég%ﬁee% s%sée A t%l?%gél?%poéh%?%lt}é?xérrent 7 and

t her eby i nt esdoodisueningef he strettywhakt farmiwdbkthembep thoadcerdamnpe 7.

The chord el Stﬂ%ﬁgréé%néoiﬁtggnéi&m steel bar. 15 The chord el ements
ase menber e

7, 9 and the ine two trusses. The structural formwork
menbers shown in Figures 2 to 23 incorporate a nunber of inprovenents nade
by the 20 inventors torhdesdRUSSREK f 86 /MP6 KKk RESErs TBRoRAT Ugt thal
formior k menbey shown 10 FLOYE Zq hOSLHER 8, PaRC B RELeL Y, BE FOrm of a

structural formwork members that can be arranged side by

side in overlapping relationship and supported by

temporary supports or permanent supports (such as steel

beams) and are used in the construction of a composite

15 floor slab that includes the members and a layer of .

concrete on the members.

Figure 1 is based on Figure 1 of Australian
patent 707101. The figure illustrates a typical TRUSSDEK

20 structural formwork member 3.

The TRUSSDEK structural formwork member 3 shown
in Figure 1 includes a base member in the form of a
profiled steel sheet that has two parallel ribs 5 and
25 three pans 6 that extend in the longitudinal direction of

the profiled steel sheet.

The sides of the base member include a male
formation 38 and a female formation 37 that enable
30 adjacent sheets to be connected together with leakproof
lap joints by inserting the male formation 38 into the

female formation 37.

The TRUSSDEK structural formwork member 3 further
35 includes two strengthening members, generally identified
by the numeral 71 that extend along the length of the base

member. Each strengthening member includes a lattice



(rather than a profiled sheet) and strengthening nenbers 25 71 in the form
of inverted channel nenbers (rather than lattice girders) welded to the
fl at sheewo oBactiexhannel menber is forned fromroll-fornmeeCTst@ebosheet and
has a top wall 33 and two inclined sides 0 35 that are wel ded at | ower
ends of the base member. The channel nefbérs are structural members t hat,
with the base nenber, are provided to sustain the effects of bending,
vertical sheagirgiesF i@ forces at 35 supports. in addition, the
channel nenbers and the base WD 02/101168 PCT/ AU02/ 00754 - 22 nenber
define a series of water |rrpe abl e voids 18. .The structural f or mvor k
menbers shown in Figures 4aart€PS|°%qr elsment: 7sfhending gure 2. 5
The strengtheni ng nmenbers of the slamadilerlalto fulremadde rfentaerds shown i n
Figures 3 and 4 further include top chord elenents 39 in the formof steel
plates welded to the channel nenbers 71. 10 In addition, the structural
formwrk menmber shown in Fidime 4 ipdcinadedyt ws diehf ehomd sileamendisarhel

menbers 71. This enbodiment ill uwque%s t@q:gel et idne atnrae tOSLgHeect

i nvention. 15 The structural formwrk nber shown in qugures
i ncl udes a base nenber in the for fos %‘%rdoﬁlleg@ntsﬁe@tn Haenehy a central

rib 5 and two pans 6. 20 The struGhHeicdRidBriny e etedls GHda WiRE tWwo
strengt heni ng nenbers, generally i entlflegF?y t he n%ﬁggal 31, that extend
al ong thel?ength of the base nenb &h nber 31 is
positioned in

The chord elements 7, 9 are formed from steel

bar.

15 The chord elements 7, 9 and the base member

define two trusses.

The structural formwork members shown in Figures
2 to 23 incorporate a number of improvements made by the
20 inventors to the TRUSSDEK formwork member.

The structural formwork member shown in Figure 2
includes a base member in the form of a flat sheet 6
(rather than a profiled sheet) and strengthening members
25 71 in the form of inverted channel members (rather than
lattice girders) welded to the flat sheet.

Each channel member is formed from roll-formed
steel sheet and has a top wall 33 and two inclined sides
30 35 that are welded at lower ends of the base member.

The channel members are structural members that,
with the base member, are provided to sustain the effects
of bending, vertical shear, and concentrated forces at

35 supports.

In addition, the channel members and the base



25 one of the pans 6 and includes: (a) an inverted channel nenber that is
formed fromroll-formed steel sheet and has a top wall 33 and two

i ncli ned wDAes0Bd68 t hat are 30 connected at their | ower enasTtAwoRAEsbase
menber; and (b) a top chord el enent 39 th?% is connected to the base 33 of
t he channel nenber. 35 The | ower ends of t'fe sides 35 of the channel

menber are forned as out-turned flanges 41 to maxinm se WO 02/101168

PCT/ AU02/ 0075emberzdedfdmeae spintiies (af Hagfay dapspasabiestoigis ffe f| anges
41 are welded and/or glued or otherw se structurally connect ed to the
base menber. 5 Both sidgs 35 of the nnel nmber _include a i.es of
corrugations 43 al ong tﬁ'g‘el §ﬁ§f‘ﬁt8?’aﬁ'h 8??‘3 emﬁ’]erlshé r’ré’1 rFr’n?HE&S
Wth reference aadFdgure Gintilar cor rdigat ishhemd3in mlgide r.ests 45 and
troughs 47 Preferably, the depth D of the corrugations 43 is at |east 10
6mm (not e 53‘»rrm each way about the sheet centreline) and the wavel ength W of
the corrugations 43 i s Zbecekmenghbendogr ngabesss of3 thee sttauestirad t hat t he
crests 45 and fB%wo&ﬁcomeéé BiBukl A5 ¥alg P 3 BiRd W EIMRE didcAtideon Of

t he base nenber. purpose of the corrugations 43 is _to _15 provide

resi stance totPRt §F18P-’db&éI%F‘ieﬁ§Sof39t de themtorr ofemteclamdates weldsese the

beari ng capacitby tak cHppakl meadeldsonil.ocations. Both sides 35 of the
channel rTm‘g?ber i ncl ude 20 openings 47 to allow access to the interior of

t he chan menber, whereby wet concrete can flow into the volune defined
by the channel nenber amid alidibase, mtieestaducitagalcdostwoek oemberashown

conposite SlagnaQQgEQ%rﬁbﬁncihde%h%wo different-sized channel members
71. This embodiment illustrates the flexibility of the

subject invention.

15
The structural formwork member shown in Figures 5
and 6 includes a base member in the form of a profiled
sheet that has a central rib 5 and two pans 6.
20 The structural formwork member also includes two

strengthening members, generally identified by the numeral
31, that extend along the length of the base member.

Each strengthening member 31 is positioned in

25 omne of the pans 6 and includes:

(a) an inverted channel member that is formed
from roll-formed steel sheet and has a top
wall 33 and two inclined sides 35 that are

30 connected at their lower ends to the base
member; and

(b) a top chord element 39 that is connected to
the base 33 of the channel member.
35
The lower ends of the sides 35 of the channel

member are formed as out-turned flanges 41 to maximise



vol ume. The openings 47 are at about half height of the 25 channel nenbers.
Preferably the base of the openings 47 is above the height of the ribs 5.
The openiwg¥2asdeshown as slots. Preferably the slot w diPkTiAooe75Hor e
than 40% of the height of the channel rrerit_;’ers and the slot Iength of slot
width ratio is not nore than 2:1. Typicall'y the 30 slot width is 45nm and
the length is 90mm Preferably there is at | east 20mm of channel nenber

above each sl §entack ofiddr ths mrafides faed sheeher g fanges Ahunber

of the openi ngsedwellddd A0S Fucll &r Frilrwined dia-al tanraallyow
reinforcing bars/w res(#é__ab'lai_fn not sh vvnx) to be p05|t|oned to extend
transversely tcl?f’&? S during construction of a conposite
slab. WD 02/101168 PCT/ AU02/ 00754 - 24 Both sides of the channel nmenber

al so include a series g tq,lrra_gl [ @g iﬁlﬁ?{aﬂﬁo%ﬁﬁq 1'5.‘1%1%&%” el

menbers to allow air to escape romth en wet concrete
is flowi ng i neerike oft eidraugstions Ghadiesg dbdendth i dheopsddays3 7.

The top chordogl @iRNleh3%irel Mened .f OfyDeef &fe&%ﬁﬁgt&&rm%ﬁ%s 65 GHePN
steel bar that is welded or glued 10 to the base 33 of the channel menber.

The top chor d SOFEHEREISES §3sﬂé’€é'dld§od’\?’€stbﬁe I S0l 47re hei ght H

of the channetprmahablythemwwyumw QE Q;fhet m:&hfymﬂloﬁ&rmaerlsf EAMlEast
roll -forrrjﬁ(? eeI sh%et makes |t ossi. bl rat t.he %t eel q:fhet he
)

strength A S S‘lb°“ \?est e r%t}é‘r Wi %
properly suppuatvﬁﬂgmgh:él $t ed] thien qclnmg;mqrxa)rﬁ Zl@ 'BfOe-GeDmmdl et of the

strengt heni ng ERAREE £3 bn S QM I f@rg%rde sb_that! @Hea xlééﬂ?'l\s LGP ]Ges O
the enbodi ment shown In Figures 5 an For exanpl e, enbodi ment shown
in Figure 7 troughs 47 are transverse to the lengthw1se dlrectlon of

the base member. The purpose of the corrugatiomns 43 is to
15 provide resistance to lateral buckling of the formwork
member and to increase the bearing capacity at support

reaction locations.

Both sides 35 of the channel member include

20 openings 47 to allow access to the interior of the channel
member, whereby wet concrete can flow into the volume
defined by the channel member and the base member during
construction of a composite slab and thereby £ill the
volume. The openings 47 are at about half height of the

25 channel members. Preferably the base of the openings 47
is above the height of the ribs 5. The openings are shown
as slots. Preferably the slot width is not more than 40%
of the height of the channel members and the slot length
of slot width ratio is not more than 2:1. Typically the

30 slot width is 45mm and the length is 90mm. Preferably
there is at least 20mm of channel member above each slot -

in order to provide sufficient shear resistance.

A number of the openings 47 in the sides 35 are
35 aligned to also allow reinforcing bars/wires/cables (not
shown) to be positioned to extend transversely through the

channel member during construction of a composite slab.



25 includes a roll-formed channel nenber that has a base 33 and sides 35
with out-turned flanges 41. The main differences between the enbodi nents
are thatwohe/toxaps chord elenent 39 is in the formof a rowcd/AlI028078el bar
that is supported by web chords 40 that _a wel ded to the sides 35 of the
channel nenber. The enbodi nent of the strengthening nmenber 31 shown in
Figure 8 is simlar in many respects to the 35 enbodi nent shown in Figures
5 and 7. For exanple, the enbodi nent shown in Figure 8 WO 02/101168

PCT/ AU02/ 00754 - 25 | molthleSdes @f ther mtdhntiedn asmbentadisd HaicIhake a base
33 and sides _35.w. th_out-turned flanges 41 _and openin 7 forned in the
sides 35. 5 Tﬁgféegré)fgsnl?hbgrr g’f)l&lsf fq’gr 51&?55@%% ween etlheer%loaéllnr?glnts. For
exanpl e, the setbeérserre sHdww airFitguescdpealfgon rtdleiddmrstalf fmemibey ri bs 51

that are pfesggadyf LQp tc%crle%o'i@,p%s_ﬁgfin aé&iodealéixfﬁefﬂber grngl menber

rather than the corrugations 43 of t efbodi ment shown in Figures 5 and
6. The axes ofhgRBed| pemberyvda paje¥Fe PPETISgshE 7 | engt hwi se ext endi ng
direction of the profiled steel sheet 3 (not shown). 15 In addition, the

base 33 of the channel nber of the enbodi nent .shown i.n Fj gure IS
shaped as a key- hole fdi t@é’n%‘r‘?&gt ﬁgef“t?ﬁtcnﬁ@rd'sellé’rré’rﬂe g@%ﬁ?éa
conpl enment ar yretaaghdarc cassss eecitdonasieed bareithet it 2elaled oat glved by
the key-hoje £or TRLI 9celhs SHOQMERLARG:! Nendidhendtiiehing, TRmkey 31

| a and 9b7i many 0

shown in gures s'simlar in respects t hé"émbodi nent s
shown in Fi guedemsnts38ndsgspaed above the base member by the height H

of the channel member.

The construction of the channel member from
15 roll-formed steel sheet makes it possible to concentrate
the steel of the strengthening member as far as possible
above the base member while properly supporting the steel

in this position.

20 The embodiment of the strengthening member 31
shown in Figure 7 is similar in many respects to the

embodiment shown in Figures 5 and 6.

For example, the embodiment shown in Figure 7
25 includes a roll-formed channel member that has a base 33
and sides 35 with out-turned flanges 41.

The main differences between the embodiments are
that the top chord element 39 is in the form of a round
30 steel bar that is supported by web chords 40 that are
welded to the sides 35 of the channel member.

The embodiment of the strengthening member 31
shown in Figure 8 is similar in many respects to the

35 embodiment shown in Figures 5 and 7.

For example, the embodiment shown in Figure 8



The main difference between the enbodinents is that the enbodi nent shown
in Figures 9a and 9b includes detachable saddles 61 that nmount the top
chord el eweriR/18968 ont 0 t he channel nenber. The saddl es 61PstrAaaddierss he base
30 33 of the channel nenber and engage the _sides 35 of the channel nenber
at spaced intervals along the length the 8of . The saddl es 61 al so include
sem -circular channels 63 that receive and retain the top chord el enent 39

by snap-fit eAjsdadest 2 Fedlsfqames chaanpdgamesher 3dhal has 35 hese B33
channel nenbegpnby sT@RRS 36 Wit B tudidRr tfathdahs 69 dditopidgy med in
the | egs 67 a%d extend .into ,spaced openings (not shown) in the sides 35 of
the WD 02/ 101$85™SETARUFS O 8 336 channel nenber. In the enbodi ment
shown in Figure 10 the top chord elenment 39 is in the formof a plate that

is welded .5 to the base,33. of the channel Typj call the plate is
5mm t hi ck.5 The plate i n?lht?(fgs atfpe- tau%r?g%%gnﬁr%c%fetrﬁdee vﬁé/n%’s?%.&ﬁo
maxi m se mechambedimemtter.l ock with concrete 10 the plate may be deforned
(for exanple, with upturned and downturned sections as shown in Figure
10), rippled, and/or holed. The plate is preferred in situations where

high 15 lateral stabil FOF, eP@mpder &hgaleriodimends shove i Jdgurend | e and

I(;Qrmr esi ilve_ can&gi tihc%@e@%lﬂﬂﬂ@qiﬂ@f r&wfsucstluru?iaa‘ Q{x@/\lyf. lﬁ@dgme}slrro&gw% i {1
I gure Il nNCcLudes a e ng er _1.n or (0] rotii e ee shee
Thot P 0 soprages; 8 338 TR el o Sle” (s nstl, Bieieun oy Heg (RS 71 i
the formof | ahel cergugadrionst H3t o d¢hed entbod inteortd sdicenenitrs Figumets Ghor d
el enents 9, %ﬂgo'%‘?“‘}@ec*&?{e% R $:18s 51 [IQ SGNAJIGN 1 mRbers 71

are positione
lengthwise extending direction of the profiled steel sheet

3 (not shown).
15
In addition, the base 33 of the channel member
of the embodiment shown in Figure 8 is shaped as a key-
hole formation and the top chord element 39 has a
complementary circular cross-section and is received in

20 and retained by the key-hole formation.

The embodiment of the strengthening member 31
shown in Figures 9%a and 9b is similar in many respects to
the embodiments shown in Figures 5, 6 and 8.
25
The main difference between the embodiments is
that the embodiment shown in Figures 9a and 9b includes
detachable saddles 61 that mount the top chord element 39
onto the channel member. The saddles 61 straddle the base
30 33 of the channel member and engage the sides 35 of the
channel member at spaced intervals along the length
thereof. The saddles 61 also include semi-circular
channels 63 that receive and retain the top chord element
39 by snap-fit engagement. The saddles 61 engage the
35 sides 35 of the channel member by means of inwardly
directed tabs 69 that are formed in the legs 67 and extend

into spaced openings (not shown) in the sides 35 of the



t hat each strengthening nenber 71 straddles an outer rib 5 of the base
menber with the web chord elenents 9 being welded to two pans 6 of the
base nentwo.02/Tomepresent invention is not limted to thi ecaratangesent and
al so 30 extends to arrangenents in which the strengthening nenbers are

| ocated wholly in the pans 6 - as shown in Figure 5. The width of the

| eft - hand pan q_tas s]gown in Figure 11 is selected to be sufficiently w de
and the 35 postid PREY of t - hand strengt heni ng nenber is selected to
be close to the rib 5 on that side so that there is a clear space for

shear connectors, such Z‘%‘%deeq“bséq%?fen\@%#%%?ai%%Wé%%%%p- 27

(not shown), to be weld to an un y1 hg steel . or fixed
to ot her fl oorchnysherlaementha Sniidt irpfthehefqumymE marrllgfsn als ishailded 5

Figure 11 ks S&f a4iLed b3 I Al &padidT anih . aSryihi LONSEAUGNCe, the
ri ght-hand strengthening nmenber i1s close to the male formation 38. Wth

this arrangendhatg g, fhick ghe b insigidrsivry temssd and 1dam-
positioned clwagedd valthd ey eby support a joint between overl apping 10
(and thereby interlocking) adjacent sheets. One standard sized structural
formwrk nmenber 3 has strengthening nenbers forned from 12nm di anet er

steel bar and i s const mectmeckisd stehatecthiaamitesyl dlmdred lelc&neritth coberate 120mm

above the.pan cgg“ S(H?cﬁ.' he, . 1ﬁ;n:qf elfRpts 9
of each s ?en}tl%erﬁlng}e?re e‘rebé Qise mﬂeedat t eir%{aélgsle%' t 1‘3@3{86. treI(Lte(;eCi centre
spaci ng of thdowntemahatdganatas shave th&igune dbo @mmlebpaci ng of
the top chord glEentipi@al s 166nm and the left-hand 20 strengthening
menber is 60mm fromthe fenale formation 37. The ribs 5 include downwardly
converging sides 43 and a flat top wall 45. The downwardly convergi ng

sides 43 of the ribs 5 fmei lpliadlee iisnipaidfeditiady iaf sittatdems where high
15 lateral stability, large flexual stiffness, and large

tensile and compressive capacity are required.

The structural formwork member shown in Figure 11
includes a base member in the form of a profiled steel
20 sheet that has a series of ribs 5 and pans 6 and two
strengthening members 71 in the form of lattice girders
that include two chord elements 7, wet chord elements 89,

and bottom chord elements 8.

25 The strengthening members 71 are positioned so
that each strengthening member 71 straddles an outer rib 5
of the base member with the web chord elements 9 being
welded to two pans 6 of the base member. The present
invention is not limited to this arrangement and also

30 extends to arrangements in which the strengthening members

are located wholly in the pans 6 ~ as shown in Figure 5.

The width of the left-hand pan 6 as shown in
Figure 11 is selected to be sufficiently wide and the
35 position of the left-hand strengthening member is selected
to be close to the rib 5 on that side so that there is a

clear space for shear connectors, such as headed studs



25 menber with concrete to contribute toward the longitudinal slip

resi stance devel oped between the base nenber and the <concrete. in

addi ti on,wa2i1e11éescri bed hereinafter in nore detail, theciouvaeshy
convergi ng sides 43 can be wused to assist.in retalnlng a void fornmer 27 on
the base 30 nenmber. One standard sized sfructural formwrk menber 3 has
ribs 5 that have a height of 12mm above the pans 6_and a top wall w dth of

50mm 35 The fPBE EhQHB\)\m tR Prgtirdded %Pe a@ndpdenlydnonstesl fepgs (not
PCT/ AU02/ 00754hown?8orTHexedbtoSothers Fabbr Bupporaent ext of the height of
the top chord el enent of the strengthening nenbers above the pans 6. 5 The
ribs 5 are also small in the context of the relationship of the height of
the ribs 5 above the paﬂheewiéhh bﬁetheighghb?hahé pep 6haisdsébemedns 7

above the spanﬁl SEEH% %hla&teh” gogg'%tﬁﬁ&v%&ﬁ &%r’?o%o“%%dd %sz%z”m

structural” for o |scusse ationship is
Ver sus 120nn]CPésﬁﬁEehéﬁghthfr@Eét habd ssrepmtdening memper df tHesep

chord el enent g, the fnaha BoPhBtabao3snal ilth &R sCart@rgefernithe invulld)
reduction of a flat sheet of steel strip that_is 15 reﬂﬁéred o] forn1the

structural fothfoFkohEnBerdsstrepgtpepdag) Femprr; Ha1do
above-descri bellosat asdand sheedbgt Buppural af goiwer Ibermme;r ,ov&ra&@pmg de

flat strl was_rqQllz=forped.to for 0 struct ug fornmork menber
havi ng tﬁ% pri?FﬁekéﬁﬁﬁﬁgihngEEQPgS 32 ngéacen% Fﬁ reduction of 79%
The structural formwrk nenber 3 shown in Figure 11 also includes a

plurality of retaining gRObELSndriNs1tbe BeRScCurdie cbehibhkngeaREbeRs 19

facilitate
has strengthening members formed from 12mm diameter steel

bar and is constructed so that the top chord elements 7

15 are 120mm above the pans 6, the centre to centre spacing‘
of the web chord elements 9 of each strengthening member
is 78mm at their base, the centre to centre spacing of the
strengthening members (ie. the centre to centre spacing of
the top chord elements 7) is 166mm, and the left-hand

20 strengthening member is 60mm from the female formation 37.

The ribs 5 include downwardly converging sides 43
and a flat top wall 45. The downwardly converging sides
43 of the ribs 5 facilitate interlocking of the base
25 member with concrete to contribute toward the longitudinal
slip resistance developed between the base member and the
concrete. In addition, as is described hereinafter in
more detail, the downwardly converging sides 43 can be
used to assist in retaining a void former 27 on the base
30 member.

One standard sized structural formwork member 3
has ribs 5 that have a height of 12mm above the pans 6 and
a top wall width of 50mm.
35
The ribs 5 shown in Figure 11 are small ribs.



25 interlocking of the base nenber with concrete so that good | ongitudinal
slip resistance can be devel oped between the base nenber and the concrete
and to prwoentioMes ti cal separation of the base nenber aneChaytdenesds
concrete. In addition, as described hereinafter, the retaining nmenbers 30
can be used to assist in retaining a void“forner 27 to the base menber.
The structural formwrk menber 3 shown in Fiqure_ 11 also includes a void
former 27 positioned i nTResadbisod 3% emalde ipaddamandierthaf jthep

the strengt heym@nEry chokd W2 Hrdnkd b6 & HRCH A% Hbh g mettberhe voi d

former 27 is in the form of \aﬁn I nverted channel nenber that has a top wall
33 and two si GPOVE5 RS RATA Perge fromthe top wall 33 and contact the base
menber of the structural support nenber 3. 5 The void forner 27 is retained

on the basg member by biig t8talnl ngreaer $.A9,1 PG CAldotord BE che
di nensi ons” of the void fornmer areé se ectea1 SO that ethere 'S an
i nterference fietlafdiompsdrin lof \tdied Hedighdy 9 D 2l s tth eebastaaitlienparenifer s

19. Alternati welyy v Hdigiidids Qhe tdip WL UTEentdd AULIRE tiRd HBI
menbers 19 may be providéd with tabs “(not shown) and openings (not. shown)

to facilitate®t5 | Lf§@aldy -ofin s s besitimats the fSdndard stigied ng
menbers. The y@iehfirdr foiniRek et elidRiissHy AlBRrdlatinel y, the void

Lor et 27y b5 e A ohgo e S0 {0k, SOl MRl BETH Syl e
plugs or thinrdbeelisplldttesf ZhaNherighosidfi died twp tdisdshsel emendiar. as shown
In
The ribs 5 are also small in the context of the
width reduction of a flat sheet of steel strip that is
15 required to form the structural formwork member 3.

Specifically, in the context of the above-described

standard sized structural formwork member, a 630mm wide

flat strip was roll-formed to form a 500mm structural

formwork member having the profile shown in the figures,

20 ie a width reduction of 79%.

The structural formwork member 3 shown in Figure

11 also includes a plurality of retaining members 19 in
the pans 6. The retaining members 19 facilitate

25 dinterlocking of the base member with concrete so that good
longitudinal slip resistance can be developed between the
base member and the concrete and to prevent vertical
separation of the base member and hardened concrete. In
addition, as described hereinafter, the retaining members

30 can be used to assist in retaining a void former 27 to the

base member.

The structural formwork member 3 shown in Figure
11 also includes a void former 27 positioned in a section
35 of the base member that is between the strengthening
members 71.



Figure 11, the void forner 27 and the base nenber define a

void in the

section of the base nenber that is between the strengthening nenbers. 30
The pur powe oofiotibe voids is to reduce the adverse effect POT/ALOR/00754
hydrostatic pressure of water acting aga'ﬁgst_ t he base nenber when wet

e

concrete is poured onto the section of t

st rengt heni ng nenbers 7 and t ase and t he
wet concrete required t C%’Hﬂﬁs‘nﬁgb % For

base nenber that

is bet ween t he
ht of&he

gn 1 verte

PCT/ AU02/ 0075éhannfé(1 :rlém&:feerr aﬂ:lagt thads \s0itede axatme\ae taim& tptd:r pskesbB5 t aki ng
up vol une and I d.resylti firg t ove t he
voids to the s reng Q{aerﬁg{tég flrﬁ% é:rha% l{-_?%, L)"%lllt %t essen gzlh% E’é"t

voi ds be hol | oembeacds thien Sttm@tamatleﬁtllpm‘-@ m@m@mﬁ -r equi
a void be @ space that remains a space under the weight of

r ement |s that
wet concrete

and cannot be penetrated by wet concrete._ 10 Thus, a void may be defined by

a block of solid materithie vQich formen 2dnds mesained oy tde

PE@sthe base

menber. 15 |1t mefbaksS® Qu:ee&&e;ratlmhgt Rinbaxre0i1® .0C i\ itfiRalulgl @nef the

w dt h of the section of t he base er tha sbet en the s
nmenbers. The %é&\?ﬁsér?é’ﬁ °Pfs ttf’t""‘na’torjr‘gh FEF (tg‘)?t&t F&&?djﬁ &8

E: engt heni ng
tial

part of the \m‘txétrle dis telme isvrelriferenz@ FHie Setwetem alhef erordo rflormemser27shown
in Figur abar r{giepa,rett qtm_ cm i€ 1fgl oor slab. Specifically, the

fl oor sla |nc udes ruc orrrwork nmenber, a

Alternatively, or in addition, the void former

27 and the retaining members 19 may be provided with tabs

(not shown) and openings (not shown) to facilitate

15 interlocking of the void formers 27 and the retaining

members.

The void former 27 may be open-ended.

20 Alternatively, the void former 27 may be formed

with closed ends (not shown). For example, the ends of

the void former 27 may be closed by inserts such as

polystyrene plugs or thin steel plates.

25 When positioned on the base member as shown in

Figure 11, the void former 27 and the base member define a

volid in the section of the base member that is

strengthening members.

between the

30 The purpose of the voids is to reduce the

adverse effect of (i) hydrostatic pressure of water acting

against the base member when wet concrete is poured onto

the section of the base member that is between

the

strengthening members 71 and the base member and (ii) the

35 weight of the wet concrete required to form a composite

slab.



| ayer of concrete 4 on the nenber, and transverse 25 reinforcenent 14. The
structural formwrk nenbers 3 shown in Figures 12 and 13 have the sane
basi ¢ corwDroaaoileh as the structural formaork nenber 3 skRoEAURVOFSGUre 11
30 The nain difference between the Figure,11 and Figure 12 structural
formwork menbers 3 is the construction"o? the void former 27.

Specifically, the void fornmer 27 is a relatively shallow void fornmer 27 in

35 the formof a curvedP¥REEEaBLYsthealPd dsnpeHigve FRLs PULPESS Pined so

t hat opposit etakdag apevbeﬁﬁenaﬁdbxrbhefe&ehagnum@&nm@@thlh@ f%ﬁmﬂ&ﬂ&ﬂllGB
PCT/ AUO2/ 00754 . - shal,l.ow _vo

T f fo
possible to uggttﬁgnngggtéggvgfﬁﬁﬁmﬁp%dﬁeﬁﬁe?%f SﬁrFﬁg% 8ﬁ§?rﬂﬁpq§ fof a

conposite slaBlthat will be subject to 5 2-way bendi ng acti on.

Speci ficaldy, as shown, the shallow void former 27 nekes it possible to

| ocate transverse pre- stressing ducts and cables 46 in the conp05|te sl ab
- as required when thefé iis powrapssending &batofhevwoiss ket hoddeWh in

Figure 12, bugspgugrthehessascshewrt, ntﬁbg%qewn%?»me@a%n@m ligWRhat
transverse relnforcenent 49 may be used .as an al ternat] ve t he se %f

transverse pr@-Veifebsi fgSPRRE §H&Fl6ﬁm9&P& foFREC S Bnge, &&4
possi bl e to | geat eofickengi trdi BahnduCcbeldpehetttiateds By wet Caohlceete.
sufficieq%Jy | ow down in the slab. 15 The main difference between the
Figures IT and 12 and the Figure 13 structural formwrk nmenbers 3 is that
the Figure 13 nmenber inThudesaavolidr ayt bendelidmiedgbyembdilockt ofddoilig t he

central rib 5,apd, §herelaes daesedobndld LaQY 18 2kArdd ¥oRhe?base
member.

15 It is also not essential that a void occupy the
whole of the width of the section of the base member that
is between the strengthening members. The requirement is
that the void extends across a substantial part of the
width of the section.

20

The structural formwork member shown in Figure
11 forms part of a composite floor slab. Specifically,
the floor slab includes the structural formwork member, a
layer of concrete 4 on the member, and transverse

25 reinforcement 14.

The structural formwork members 3 shown in
Figures 12 and 13 have the same basic construction as the
structural formwork member 3 shown in Figure 11l.
30
The main difference between the Figure 11 and
Figure 12 structural formwork members 3 is the
construction of the void former 27. Specifically, the
void former 27 is a relatively shallow void former 27 in
35 the form of a curved sheet of suitable material that is
positioned so that opposite sides are retained by the

retaining members 19.



Figure 13 also illustrates the preferred |ocations of headed studs 48 that
may be used to secure the formwrk nenbers 3 to floor supports, such as
steel 25wbeamnsiipsiot shown). The structural formwrk nenbecs/Alogkermn in
Figures 2 to 13 further include bridging mejprbers at one or both ends or at
positions along the Iength of the 30 structural formwrk nmenber to
facilitate optimumload transfer in use of the nenber to tenporary or

per manent supports. Various enbodi ments of bridging nenbers are described
herei nafter with referertiee tusdi gfir@ssidl low 2doid Therthet d27 ngakeshets are

generally identifd Y, | | I €1k N
order to consﬁdu%%%%)l%%FS%%%E%%%Mlg%@?%%%%ﬁé@eﬁzﬁ a)t%énunber
of the struct #eHs¥IaIk HEnberempasbteoslal obeat twilbshe opubrapbreey or
per manent £l 005 _\3UPRUASi AP aStidn 25 Spdeiticalipalbs MGROr ERONERA1 DERNS,
with the bridging menbers 11 enabling |oad _transfer fromthe

st rengt heni ng drarmar 10 nHees | bbrPEHPRl e sta slogate 1Br IR VenFR IRY® i s
pf)ulr)ed(ont Oht hee Fet SR kaueets edirsd @ilﬁtls é@r%dﬁn Pt s ad:d;}:ﬁyo@itéomiieaél oor
sl abs (as shown in, Figures to 13).,Depending. on the requiyenents in any
given 15 sitLﬁﬁQQﬁfe#%ﬂpﬁﬁr ?{ﬁa}gf%?%%ﬁp?e ﬁ%%r%cﬁﬁﬁnéxt@%ﬂfséd?% s a
singl e span betlwsen :'adjlai:mnteflz)orbistImwvert]iélemda@eslst@oimgﬁigmﬂ:g at
the ends By these Jholl mgg%@rt Pl dBYe SXL BIFL ACLAS T MU LhAY &, gPans

and be supportéd at e en e outernost floor supports and at one or
20 nore | ocat iwiRd ADAP thtemrEivefte ehetpsr 1 SFrIRv?ewsR PHenbers by

the internmedi alig-ddO0Hg SUPIKY ts19L1 BOPPES 1S ﬂg’rmer 27 also makes it
possible to locate a longitudinal duct 44 housing service
cables sufficiently low down in the slab.
15

The main difference between the Figures 11 and
12 and the Figure 13 structural formwork members 3 is that
the Figure 13 member includes a third strengthening member
straddling the central rib 5 and therefore does not

20 require a void former 27.

Figure 13 also illustrates the preferred
locations of headed studs 48 that may be used to secure
the formwork members 3 to floor supports, such as steel

25 beams (not shown).

The structural formwork members 3 shown in
Figures 2 to 13 further include bridging members at one or
both ends or at positions along the length of the

30 structural formwork member to facilitate optimum load

transfer in use of the member to temporary or permanent
supports. Various embodiments of bridging members are
described hereinafter with reference to Figures 14 to 21.
The bridging members are generally identified by the

35 numeral 11 in these figures.

In use, in order to construct a floor:



In practice, the spans between fl oor supports 13 may be 5m or nore.
Particularly with spans of this order, 25 it is inportant that there be
opti mum Iwad2teansfer from the structural formwrk nenbePs€TtAwoRAersE| oor
supports 13. Typically, structural fornmgrk menbers are constructed away
froma building site and are transported 307to the site. Typically, the
strengt heni ng nenbers include a basic unit of length L (as can be seen in
Figure 14) that is repeated along the length of the structural formwork

menbers. 35 Dependi ng_onabhhe il enghRr0b £ thlel Wkt rhal BMiyor e Mgiberlshe
strengt heni ng nenber 71 at one or bqth end sections of the nenber that, in

use, rest on floor WO 02/ 101868 PEPLAIGBLG0ES4Test39n LeIRATELY1I® may be an

end of a unit or part way al pegmhhent! €lgblt @uppouttist 13As suedi @@t ed above,

t hese are [nportant considerat%onslbeciiée t eh§tnuc%%ri gj t he with

strengthening menber 71 at &7d -or i nt'&rmEdafe "SECECONE of *8 St r dctdval 5

formwork menber that rest di tbet byidgihbomembeggoills ebdbldag diokect | oad

transfer between the structugal (@ &gﬁ %?%bg%rgg & QﬁiEbFQ{ WRROKLS 13,
oa r na

More specifically, |ess than optinm transfe nd¥ ead to reduced
strength and excessive defl &t tbg &lopscsrPperssmisiioR the structural
formmrk nenber, particularly when concrete is poured onto the nenber to

forma conposite floor SL?b. 15 As illustrated in_ the fo&r enboginenﬁs
shown in 1% gures 14/ 15 P16/ FPRCFEERY 1S, RQUFEF PRERE EHE; GERY© ¥f is
connected to at | east one endndf farsbr acplughliter Bockmpoaice Fldoar at

one or nore | ocations betwee e ds,of th .ructural, for rk nenber
to enabl e 20 opti num | oad tr%%g%gr(ggo%FPﬁg éﬁrg%ayﬁgﬁiﬁé ﬁ%hbe ‘71 to the
fl oor supports.

Depending on the requirements in any given
15 situation, the structural formwork members may extend
across a single span between adjacent floor supports 13
and be supported only at the ends by these floor supports
13 or may extend across multiple spans and be supported at
the ends by the outermost floor supports and at one or
20 more locations along the length of the structural formwork

members by the intermediate floor support or supports 13.

In practice, the spans between floor supports 13
may be 5m or more. Particularly with spans of this order,
25 it is important that there be optimum load transfer from

the structural formwork members to the floor supports 13.

Typically, structural formwork members are
constructed away from a building site and are transported
30 to the site. Typically, the strengthening members include
a basgic unit of length L. (as can be seen in Figure 14)
that is repeated along the length of the structural

formwork members.

35 Depending on the length of a structural formwork
member, the strengthening member 71 at one or both end
sections of the member that, in use, rest on floor



In the case of the Figures 14/ 15 enbodi nent, the bridging nenber 11 is a
triangular franme 15 forned by 25 bending a length of steel bar. The frane
15 i s corwoaradiict o the structural formaork nenber 3 by welCaiaug2/o0¢a)} apex
17 of the franme 15 to the top and web chqrd elenents 7,9; and 30 (b)

apices 19, 21 of the frane 15 to the boft th “chord el enents 8. The posi tion
of the franme 15 is selected so that, 35 in use, the base 23 of the frame
15 i s above tsupbpate 1l3upgor belan WOd02L1 @1 1ed tPOF RagY 0FF54103g thst i num

positioning off hlenf bdma ity akeqelidhdled Gidvid)d HYH D e ARt Of
nore of the top "chord elenent 7, the_bottom chord el enent 8 and the web

chord el enent §°9sifggagdeons] becqysegdke Sted by ieneS thendtaengsieniBdyyr e

14 illustrat emeiberpggi b{tOléfn@f orhdntékimediend eleymErins 95 @ iftructural

as-constructed structura or. rk er. It is_evident from.the.figure

fhat 1n | of deFoRBWDEK BERRF = GBRE CR A AT PR 87 P Iee AueBlers) 13 0 Cu

the top and webnchdifecel doadt £ransFeandhettweleandhehes tiGiotetr adhdlodmaiogkent s 9

upwardly to ¢ r 2 In the case of the Figures
R R

16/ 17 enbodi ne r udes: 15 (a) a nounting bl ock
29 that has a hollow core that can receive the top chord elenent 7 and

can be slid along the tgprehapdcekesrnly, 716852 thaduicbedmasibaan, and then
bear 20 agai nst web chord el enent 9, or el se be mag&?, wel ded, or
ot her wi setConkEensdegromay lead to reduced strength a excessive

deflection or local deformation of the structural formwork
member, particularly when concrete is poured onto the

member to form a composite floor slab.

15 As illustrated in the four embodiments shown in
Figures 14/15, 16/17, 18/19, and 20/21 the bridging member
11 is connected to at least one end of a structural
formwork member and/or at one or more locations between
the ends of the structural formwork member to enable

20 optimum load transfer from the strengthening member 71 to

the floor supports.

In the case of the Figures 14/15 embodiment, the
bridging member 11 is a triangular frame 15 formed by
25 bending a length of steel bar. The frame 15 is connected

to the structural formwork member 3 by welding:

(a) apex 17 of the frame 15 to the top and web
chord elements 7,9; and
30
(b) apices 19, 21 of the frame 15 to the bottom

chord elements 8.

The position of the frame 15 is selected so that,
35 in use, the base 23 of the frame 15 is above the floor

support 13.



the top chord elenent 7 in that position; (b) a pair of chord el enents 37
each connected 25 at one end to the block 29 and arranged to extend
downwar dlwofoeamissie bl ock 29; and (c) a pair of bottom checa/agloenersss 51
that are parallel to the axis of the corg,of the 30 block 29 and can be
swaged, wel ded, or otherw se connected to the bottomchord elenents 8 of
the formwork nenber 3. In the case of the Fi&urﬁg %8/19 %nbodinent the 35
bridgi ng includes a pl aPRt3nuphpesitiopdponLqsdet *ARE LanB@Ysurface of

the pan 6 of hbeecketimatek ciititiny AndiBr0Pehdliha oREToAURY@06F4 the 3op | n
the case of the Fi.gures 20/21 odi nent the ri.dgi n mher i he
sane triangulgsoféaﬁ&emgg s%fu%g%o%oggok 5Mﬁuﬁneﬁﬁgmfﬁb§$e€nf4%%§ Web
enbodi nent . | gchordeedegentst Ohe Fhgudested 1inentidendfiechdyf tiwee 15 is 5

posi 1 0neds s Oplhialat 830350 Falbu-R° 1l AR Ut AR e pdsitaldiP ddlegel | 00T
support 13 shown in the figurés. The structural formMrk nenbers 3 shown
in  Figures 27eknghozdaedemeatsafe iFadhe @emsongtenGrech st t¥Fadespect s

as the struct gbahwb@k"WRikeFEMERS 13 SRAWRNItN firldgh tbiee \tiigusley thaec inbed
figures. Figures 22 and 23 |IIustraLe,aIt§%ga%|ve ogglqns to_mnimse
;0 (o

transverse dePFEEEi &R, CPETEGkMHaPRStE G n raps dectito ¥&So PSR
st eel sheets tbatusr eheettepeanddwabedhosid elgireatisng , MOniaeids toFbgmde £ha?2

and 23 ilJustrate overl appin Styr | r rsS..n
situati onis(%J { Kb GRoEE, Blsmenes; %e %%%%ﬁlé’gggg\eé%y&?h%g&s % ﬁé’k’ é:?‘g’%?ﬁ
question areellemeadj dcent side sections of the overl appi ng sheets,

i ncluding male formations 38 and female formations 37 that formlap joints

61 of the sheets. .
In the case of the Figures 16/17 embodiment the

bridging member 11 includes:
15
(a) a mounting block 29 that has a hollow core

that can receive the top chord element 7
and can be slid along the top chord element
7 to a required position, and then bear

20 against web chord element 9, or else be
swaged, welded, or otherwise comnected to

the top chord element 7 in that position;

(b) a pair of chord elements 37 each connected
25 at one end to the block 29 and arranged to
extend downwardly from the block 29; and

(¢) a pair of bottom chord elements 51 that are
parallel to the axis of the core of the
30 block 29 and can be swaged, welded, or
otherwise connected to the bottom chord

elements 8 of the formwork member 3.

In the case of the Figures 18/19 embodiment the
35 bridging includes a plate 35 that is spot welded to the
undersurface of the pan 6 of the formwork member 3.



25 In the arrangenent shown in Figure 22 the formwrk nenber includes a
structural elenent in the form of a steel bar 63 that is connected at
opposi t e wAM2/101d68 t he adj acent strengt heni ng nmenbers and &CEavtoR/adisy

| ocated tie 65 that is connected at one_eyd to the bar 63 and is 30 forned
as a hook that engages the lap joint 61. In the arrangenent shown in Figure

23 the structural formwrk nenber ingcludes a struc I n the
formof a framework of stedtPHHFRESP h‘:&h a?’@‘@%e%rééji/ngieoerfﬁw P anthe
shape with a dernidgingpeembercatkdis atlowesahe tapapgubir 6frame the st eel

bars extendin I bars WO
02/ 101168 PCT/ ?@%ﬁl g%fﬁ%m‘?t%%%a ‘?%%? 9*%—‘[55&?% ‘?L“&He Id

i medi atel y adjbeerase tde he digumess nfgolﬁ%lrb%lﬂsodimelb’et bther faamentht $sshown
i n Figuress22 andh @ihned é@etﬁaeeéh@%ésé%@nehéheréﬁénﬂwaﬂso@é gheel bars

63 transfer I'oad to the strengtheni ng nenbers her eby resi st
downwar d def | sEtiesmediate HROT FHPPRF et | %h%w%flnthléepﬁw‘ll?%ﬂ st eel

sheets when wet concrete |s poured onto the sheets. 10 The above-descri bed

enbodi ments are exanple man ossi bl e emhodi nents o tructural
f ormwork nembers in ac?:%’f ﬁ%‘%ﬁ"ﬁ’ﬁ‘?t@mﬁ?‘e %ﬁ?ﬁeﬁ :{) Sh
nodi fi cations Figyuies iZieand 2heaps efles reathe leank)indl cmstsrmétidm bnemany

| nvent | onbhal, asdesold Ntk ALHIEELE! SHOS Ok EAOEAIPI A, dfAuLRDS

wi t hout epar he SpIri scope the 1 nvention
exanpl e, whi | Qrﬂmw}d-d%the@ﬁlm in Figures 11 and 12 are
retained on the base nenber of the structural formark nenbers 3 by

engagi ng the retaining_nenbers 19, the present invent-ion is not so
Figures 22 'and 23 illustrate altermative options

to minimise transverse deflection, ie downward bulging, of
15 sections of profiled steel sheets that are between

adjacent strengthening members.

Figures 22 and 23 illustrate overlapping
structural formwork members. In these situations, the
20 sections of the profiled steel sheets that are in question
are the adjacent side sectiomns of the overlapping sheets,
including male formations 38 and female formations 37 that

form lap joints 61 of the sheets.

25 In the arrangement shown in Figure 22 the
formwork member includes a structural element in the form
of a steel bar 63 that is connected at opposite ends to
the adjacent strengthening members and a centrally located
tie 65 that is connected at one end to the bar 63 and is

30 formed as a hook that engages the lap joint 61.

In the arrangement shown in Figure 23 the
structural formwork member includes a structural element
in the form of a framework of steel bars 63 that are

35 arranged in a pyramid shape with a central apex located
above the lap joint 61 and the steel bars extending
downwardly and outwardly with the lower ends of the bars



limted and extends to any suitable neans of retaining the 25 void forners
to the base nenber. By way of further exanple, whilst the base nenber is
descri bedwas2heiingy formed from steel sheet, the present POT&ROTSIES not
so limted and the base nenber 30 may be rmed fromany suitable netallic
or non-netallic material. WO 02/101168" P / AU02/ 00754 - 37 CLAIMS: 1. A
structural formwrk nenber includes: 5 (a) a base nenher in the formof a

profiled metfP SHEELNS: RE2fast Fdker thatudrsyimpediptsely, pHdagrat
plurality of passsbetngehenthg fmch®erishe ribs being small ribs; and 10 (b)
at | east one strengthening nmenber that is structurally connected to the
base nmenber. 2. The structural formmrk nenber defined in claim 1 wherein
t he height of the ribs &@hobethherpangementheshbwhbass Regheesi 82nendoRd,t han

20mm 3. The EhEUEEHEi'bBQE”%QVEnEE %rfngeQQQk'BfC%% Ty bapheksin the

hei ght of the ribs above t ans of the base nmenber 1s no nore than 15mm
20 4. The strteaupéprf épﬁtﬂoﬁ:p FBebetreapitheaing membersl hhend fherebyei ght

of the ribs abeggsthaoaﬁnaraf dbkeeckasn BRTREE b%e&qagg&agt bastigam o25 S.
The structural  formwrk nber _defined in anﬁgtone of the preceding clains

wherein the hEPGhPr8F1?ﬁQ PEESL SbH58&St WEeBa oF°Pﬁ§e$&séSnBﬁH§Fd|§nﬁ8
nore than 20%hé shBetbei ght of the strengthening nenber above the pans. 30
6. The str ctural formwrk nmenber defined in any one of clains 1 to 4

wher ei n Hhe hei ght of the ribs of the base nenber above the pans is no
more than 15% of t he The above-described embodiments are examples of

many possible embodiments of structural formwork members

in accordance with the present invention.

15 Many modifications may be made to the preferred
embodiments of the present invention that are described
with reference to the accompanying drawings without

departing from the spirit and scope of the invention.

20 By way of example, whilst the void formers 27
shown in Figures 11 and 12 are retained on the base member
of the structural formwork members 3 by engaging the
retaining members 19, the present invention is not so
limited and extends to‘any suitable means of retaining the

25 void formers to the base member.

By way of further example, whilst the base
member is described as being formed from steel sheet, the
present invention is not so limited and the base member

30 may be formed from any suitable metallic or non-metallic

material.



hei ght of the strengtheni ng nenber above the pans. 35 7. The structural
formvmork nmenber defined in any one of the preceding clains wherein the

hei ght amaotobaomnesrber of the ribs of the base nenber is ®eradaedorse that
the width WD 02/101168 PCT/ AU02/ 00754 - %g of the base nmenber is at |east
80% of the width of a flat sheet prior to'formng the ribs in the flat
sheet and producing the base nenber. 5 8. The structural formwrk nenber
defined in anffL2gME:0f the preceding clains wherein the strengthening
menber includes a lattice girder formed froma top chord elenent that is
spaced above b_chord _elenents. that .are connected to

&he base mber and
the top chord™el ement gﬁdsgﬁuFﬁuFﬁ FPEEWRRE/ BF™BShs 1BF 1EAEShase nmember. 9.

The structural formmrk nmenmber defined in claim 8 wherein the lattice

gi rder al i ncl udes bo m ¢hor Igg? tg.t re parall e top
chord eleﬁgnt and 15 a3é9co%n§8%§d%to %eiﬁe%ﬁ%h%P%me?§n€n§%9E%&% he
structural formaork nenber dekitpddsheesnythenbast wember incdudimberein the

strengthening menber is in Lheheehm Qfpanahaveiled15R9N8e! pAREPBEtwe@nll.
The structural formmrk nenmbéer defined in claim 10 whérein the inverted

channel nenber has a top wal Fhgngibewo tBpd&dbspehnghemailde&ibsiingnd
connected to the top wall nenber and the base bei ng spaced above the base

mber . 5 12. A st t I k mber i des: b mb
The Tormil a metal shokb) &Ko S85Fnpaa: SFERRCBRELSR, BRBPRENERG nbfber | n

the formof an inverted chasteucterbeilyt hahnested to the base member.

2. The structural formwork member defined in claim
1 wherein the height of the ribs above the pans of the

15 base member is no more than 20mm.

3. The structural formwork member defined in claim
1 wherein the height of the ribs above the pans of the
base member is no more than 15mm.

20
4. The structural formwork member defined in claim
1 wherein the height of the ribs above the pans of the

base member is no more than 10mm.

25 5. The structural formwork member defined in any
one of the preceding claims wherein the height of the ribs
above the pans of the base member is no more than 20% of
the height of the strengthening member above the pans.

30 6. The structural formwork member defined in any
one of claims 1 to 4 wherein the height of the ribs of the
base member above the pans is no more than 15% of the

height of the strengthening member above the pans.

35 7. The structural formwork member defined in any one of
the preceding claims wherein the height and the number of
the ribs of the base member is selected so that the width



structurally connected to the base nenber. 35 13. The structural formwrk
menber defined in claim 12 wherein the base nenber is in the formof a
flat et awvoogheats WO 02/101168 PCT/ AUO2/ 00754 - 39 14. pThawmemoerst ur al
formwrk nmenber defined in claim 12 whergikn_the base nenber is in the form
of a profiled netal sheet and includes paral | el ri bs that extend along 5
the length of the base nenber and a pl rallt f bet ween I bs.
15. The strucPdr &Pes g?ﬁﬁof“ﬁmﬁé‘fﬁbé‘ls &@'f ﬁ %I tﬁ'ﬁ“{,ﬁfﬁ'ﬁb# ]'r""ltbs
are small ribshe&@ @GlofheosEbumhugathOtEW@r&nﬂﬁﬂ&&ﬂfk&ﬁ|shaku mm@hy one
of clains 12 %90%1151 r%hn Lhe ch I rrenber has a top wall and two
sides, with the si be| ng connec t he base nenber and the base
bei ng spaced above the top 15 wall rrenber 17. The structural formwork

menber defd negin any Qg% thrﬁ'c%hﬁll%ofrﬂwaQkWﬁéEr@é} (e Ghanngl Jigaber s

f or med froma rol | -formed netal sheet . The structural formwrk
menber defi ne@2Eno&| &b PrecRAdrg ﬁ‘llaPré‘Sr Ull"lel‘le(}Prrédles datengthengng 2nm

thick. 19. ThaembeucChiHealgber amaktae@‘ogrua@m ff%(i'n{e'a cﬁ:r'anma Appl EnMiey ei n
t he thickness ?f th II-forrreds

ee The, st ruc
f or mwor k memb& eﬂ@?ﬁn& "ﬁnﬁpaﬁﬁg 8&”&’?&% P?steo el‘aé’i% eﬁ’e"ﬁ’@ (aj*t
of the channeéleﬁ@nﬁen’nhatl ard0cdhfiented] tol thes ttogpe ichicadd fedremsmtk anethvber

defi ned igh anyy g 9t gl 3bBYoH2pbhet B e Gl Giicght of the channel

9. The structural formwork member defined in claim
8 wherein the lattice girder also includes bottom chord
elements that are parallel to the top chord element and

15 are connected to the web chord elements.

10. The structural formwork member defined in any
one of claims 1 to 7 wherein the strengthening member is

in the form of an inverted channel member.

20
11. The structural formwork member defined in claim
10 wherein the inverted channel member has a top wall and
two sides, with the sides being connected to the top wall
member and the base being spaced above the base member.
25
12. A structural formwork member includes:
(a) a base member in the form of a metal sheet;
and
30
(b) at least one strengthening member in the
form of an inverted channel member that is
structurally connected to the base member.
35 13. The structural formwork member defined in claim

12 wherein the base member is in the form of a f£lat metal

sheet.



35 22. The structural formwrk nmenber defined in any one of clains 12 to
21 wherein the wwdth of the channel WO 02/101168 PCT/ AU02/ 00754 - 40
menber, reaenedéedbet ween the connections of the sides of PChawkamsel
menber to the base nenber, is 90-190mm 234 The structural formwrk nenber
defined in any 5 one of clains 12 to 22 wherein the sides of the channel
menber have outwardly turned flanges to inprove the connections between

t he sides of the channel nmenber and the base nenber. 10 24. The structural
formwor k nenban .def i ned The adrucdnaradf fodmaiwerkl Zndnbed3 ddieiresdy ioneslarinbot h

sides of the jchapngleqeher Jndl grfje%bse‘?:c.tii Orl%t Wl 26 %G?Sasfi)‘io%l%tc{‘e“’“ S€
formed out of "the plane of the side or sides to provide resistance to
| ocal buckl i nredalt ishestty wardy rigic 118lefso panald adeitidrs dithtt extandkadenche

shear capagi t ¥yQf 1115 dGHHY HadOBIVdE RIS plhiralis U Yaddy al
formwrk nmenber defined in claim 24 wherein the pressed sections are ribs

or corrugati oRetveen fthengifisge or sides. 26. The structural fornmwork
menber defined in claim 25 wherein the axes of the ribs extend

transversely the Ilengthw.se direction of the base er.. 25 27. .The
structur al fo&"?ﬁ/&ork e FHIS riaﬁ' ﬁmoé‘s“ﬁn&ﬁr%’@%tﬁ%@s
and the trough4d ehetdedn ddier ugdts anre extadld rtikensversely to the | engt hw se
directio f the base nmenber. 30 28. The structural formwrk nenber defined

in any one of clainms 12 to 27 wherein the channel nmenber and the base
menber defineld-water i Bhe mdapicdunsld formyaykyimgmber defined in any

one of claims 12 to 15 wherein the channel member has a

top wall and two sides, with the sides being connected to

the base member and the base being spaced above the top
15 wall member.

17. The structural formwork member defined in any
one of claims 12 to 16 wherein the channel member is
formed from a roll-formed metal sheet.

20
18. The structural formwork member defined in claim
17 wherein the roll-formed sheet is 0.6-1.2mm thick.

19. The structural formwork member defined in claim
25 17 wherein the thickness of the roll-formed sheet is 0.6-

0.8mm.

20. The structural formwork member defined in any
one of claims 12 to 19 wherein the height of the channel
30 member is 80-240mm.

21, The structural formwork member defined in any
one of claims 12 to 19 wherein the height of the channel
member is 130-240mm.

35
22, The structural formwork member defined in any
one of claims 12 to 21 wherein the width of the channel



transverse deflection of the structural formwrk nmenber 35 when wet
concrete is poured onto the nenber in the construction of a conposite slab
and/ or towproemddes an access pathway for buil di ng servi ceCTSUBN0GRS4 WO

02/ 101168 PCT/ AU02/ 00754 - 41 teleconnugbcatlons cables, in the conpleted
conposite slab. 29. The structural formOrk nemnber defined in any 5 one
of clains 12 to 28 wherein one or both sides of the channel nenber include

openi ngs to afEBReFecBeastyethbetiaels £8P GPUPREtARRANEE KBRpELdSRhetebhy

wet concrete eae chhawelniemble vel UK Bakenpdmbgrt hescbannsbmenber and
the base nenber during construction of a conposite slab. 10 30. The
structural formwrk nenber defined in any one of clains 12 to 29 wherein
t he sides of tBhe channeEhensmhacthnaludermegkemempemidgfinedaﬁhowny

reinforcing Rarsy cﬂ/’ﬁl@bgﬁst5029ew88§ia%°@ﬁg %stét 8Rd ¢ Ea@ﬁ\éﬁhﬁ' y 15
t hrough the c anne er urlng construction o nposite s )
The struct ur ajmembemnwbakenenbearddyi hugned §h§n9§ﬁet9f1@P§PN§ thet o 30

wherein the CBaﬁﬂaht&%ﬂ‘gebewtegheeheZQlaegl Béesha LAAnGRA" fefbeFEAhgMOUNt ed
to or retained by the channel nenber . The structural formwrk nenber

defined in cl &/ SfewHSFQFH ‘the top chord elenment is a bar or arod or a
25 plate. 33. The structural formmrk nmenber defined in claim 32 wherein

the plate p-turned nd/ ur.ned ctio ve nechanlca
|nterlocﬁ'of ?Hé structd gﬁquPﬁﬁg ﬁoﬁ@W8§g i eEg%S?gBS i ia“ténposite
slab. 34. A eneuofucablmsrﬁﬁotb A8nvberedol odesor( bpth badesnedib&hei n t he

formof a nEt@haﬁﬂggtﬁember include sections that are pressed or
otherwise formed out of the plane of the side or sides to
provide resistance to local buckling of the structural
15 formwork member and to increase the shear capacity of the

structural formwork member.

25, The structural formwork member defined in claim
24 wherein the pressed sections are ribs or corrugations

20 in the side or sides.

26. The structural formwork member defined in claim
25 wherein the axes of the ribs extend transversely to the

lengthwise direction of the base member.

25
27. The structural formwork member defined in claim
25 or 26 wherein the crests and the troughs of the
corrugations extend transversely to the lengthwise
direction of the base member.

30

28. The structural formwork member defined in any
one of claims 12 to 27 wherein the channel member and the
base member define a water impermeable void to minimise
transverse deflection of the structural formwork member
35 when wet concrete is poured onto the member in the
construction of a composite slab and/or to provide an

access pathway for building services, such as



35 (b) at |east one strengthening nenber that is structurally connected to
t he base nenber; WO 02/101168 PCT/ AU02/ 00754 - 42 and (c) a bridging
menber t D okAOI6Mnected to one or both ends of the nenbecTawoe7sat one
or 5 nore |ocations along the length of yhe_nmenber to enable direct |oad
transfer from the strengthening nenber to tenporary or pernmanent supports
for the structural forr_rwork menber . 10 35. -'ﬁ_lﬁe str ctural for rk nenber
defined in cl APAECSAHREFEEARRe CBPLES nd P& PSe COIP |er‘?efihé’°f“8|°ﬁ a chord
el enent conneettaB.to the strengthening nmenber. 15 36. The structural
formwrk nmenber defined in claim 35 wherein the chord elenment is in the
formof a frame. 37. The structural formmrk nenber defined in claim 35
or 36 wherei n2fhe chor dTbeestrucitnrhddéorawerinmenber 2@ fioed e adyust abl e

connect i on of ghbeoehidigkeqBnto! 9t inerSineaghenl BociPHtes 3% chle

structural formwork nber defined in claim 34 wherein the bri g@ng menber
is in the forﬁhaﬂnalpﬂﬁ@ber%nﬁéﬂﬁédOPPBH‘PSFeéP sdew grecgisst &0 e The

_Str_UCtULa|ffOE.HW]CEE'KOB‘EBEGEhéef:haﬁﬂeﬂ.nm‘éin&bﬂq %ems;eb lw&t'a h:@nblﬁ:'le(i@l ”R@nenber
isin the formof an ngat er ch as.a am a a at e
connected to °Y"hén5855 EPmSPBFﬁéngg Eé’t ?ﬁhﬁl C%Pﬁﬁgr H‘eﬂg’ﬁﬁef"hd &herne
structural fobr-m/erinembabedudéfxgnednsmranylonnefofa cloaposid4é ©3aBkl wherein

the stre heni ng nenber includes a lattice girder fornmed froma top chord

el enent that is spaced above the base nenber and web chord
30. The structural formwork member defined in any

one of claims 12 to 29 wherein the sides of the channel

member include aligned openings to allow reinforcing

bars/wires/cables to be positioned to extend transversely
15 through the channel member during construction of a

composite slab.

31. The structural formwork member defined in any
one of claims 12 to 30 wherein the channel member further
20 includes a top chord element mounted to or retained by the

channel member.

32, The structural formwork member defined in claim
31 wherein the top chord element is a bar or a rod or a

25 plate.

33. The structural formwork member defined in claim
32 wherein the plate has up-turned and/or down-turned
sections to improve mechanical interlock of the structural

30 formwork member with concrete in a composite slab.
34. A structural formwork member includes:

(a) a base member in the form of a metal sheet;
35
(b) at least one strengthening member that is
structurally connected to the base member;



el enents that are connected to the top chord elenent and to the base
menber. WO 02/ 101168 PCT/ AU02/ 00754 - 43 41. The structural formwork
menber deWoredoilss cl aim 40 wherein the lattice girder al PeTiAt®ROEESs bott om
chord elenents that are parallel to the tgp chord elenent and 5 are
connected to the web chord el ements. 42 #fe-structural formwrk nmenber
defined in any one of clains 34 to 39 wherein the strengtheni ng nenber is
in the formof an inverted cladnel nenber. 10 43. The structural: formwrk
menber defined in claim 42 wherein the inverted channel nenber has a top

wall and two sides, with the sides being connected to the top wall nenber
and the base bei ng spacd&)abdv®rigimgs aemhffe thaty 551 pommegtead: the gme

for?\g)rk n}?ﬂbelr i ncl ]ydeS: (abrapease dHIHE ithd herdbarmaeid /A rmeitalonshest ;
20 a plurality of strengtheni nbers that re_struyctural
connected o the base rrenbeF‘,°r§n§'%(°g5%1§n\ﬁataélr°ni géﬁ'\/&fg ‘i}?v?at
contacts a 25 section of themeaderntehendbdieredinread] doad trshsdegt Hemmg
menbers to mnimse transvery, f ' Qf ctio t
concrete is poured onto the g?’r%u%t%ﬁjreg’l%h%glrl%ﬂ)r %r]?rsae%btetlro. @%%%.a%eor
structural formwrk nenber deermedent cupper e fghvetdien sthrakgivgldoes not

function as a structural nmEERewosk 4embEie structural formwrk nenber
defi ned ilnO claim 44 or 45 wherein the void extends across a substanti al

35, The structural formwork member defined in claim
34 wherein the bridging member is in the form of a chord

element connected to the strengthening member.

15 36. The structural formwork member defined in claim

35 wherein the chord element is in the form of a frame.

37. The structural formwork member defined in claim
35 or 36 wherein the chord element includes a means that
20 permits adjustable connection of the chord element to the

strengthening member.

38. The structural formwork member defined in claim
34 wherein the bridging member is in the form of a panel

25 formed from steel sheet or plate.

39, The structural formwork member defined in c¢laim
34 wherein the bridging member is in the form of an
elongate member, such as a beam and a plate, comnected to

30 the base member of the structural formwork member.

40. The structural formwork member defined in any
one of claims 34 to 39 wherein the strengthening member
includes a lattice girder formed from a top chord element

35 that is spaced above the base member and web chord
elements that are connected to the top chord element and
to the base member.



part of the width of the section of the base nenber that WO 02/101168

PCT/ AU02/ 00754 - 44 is between adjacent strengthening nenbers. 47. The
struct ur awofooneaes k nenber defined in claim 44 or 45 wherpermuokeoroi d
extends across at |east 70%of 5 the sgc%’gor_l of the base nenber that is
bet ween adj acent strengtheni ng nenbers. . The structural formwrk nenber
defined in any one of clains 44 to 47 includes a plurality of voids spaced
10 along the length of the section of the base nmenber that is between

adj acent str e]lggt.reni ng42.?1@@t§mc4:%iraghﬁoﬁ:§tw&ﬂdﬁ&t&nﬂeéﬁ Wi&(f@rﬂiﬁlrcléﬁfrﬁ di
In any one oOf C 1 N6 , 0 I.NCl udges a Si e ,volI ext endl . ng al.on

the I ongth of 40n¥REREPoN el AR H58s 8 bHaRFer Liar ACL Ut o

strengt heni ngeleniearts. that Ere pharadielalto chevcp rerirel ededientd and any
one of clai m&r‘é“ckgxpé%t Mo '%ﬁ}eh%e\éo'c%dr% TRlleddl terms of 20 height so

as to nmake it possIbl'e to use the nmenber In the construction of conposite
slabs that will be subject to significant 2-way bendi ng acti on and

therefore reqybre a  si @il ¢34 tAMRYNtE Rnwo@ i ifdbRITe He An i G5 g5 Si NY
ina direction transverse to the strengthening nmenber to 25 strengthen the

conposi te sl aPResPf ehaiger 3ét ral o yheksie Foepstreagtheding Herhete 15of

claims 44 to 30 wher €ofmi bE o dniverded eednhylamdh®de. of material that is
adhered oy . otherw se secured to the 30 base nmenber. 52. The structural

f or mvor k nber defined in any one of clains 44 to 50 wherein the base
menber is in #Be form GOheasprokithedlnEbaimwolrée metbatr i inedg tilmvicdaim

menber def i ned? nher 1B ihe TRIBER el BrlarRey, k)" rile w12 TR K
two sides, with the sides being connected to the top wall

member and the base being spaced above the base member.

15
44, A structural formwork member includes:
(a) a base member in the form of a metal sheet;
20 (b) a plurality of strengthening members that
are structurally connected to the base
member; and
(c) a water impermeable void that contacts a
25 section of the. base member between adjacent
strengthening members to minimise
transverse deflection of the section when
wet concrete is poured onto the structural
formwork member.
30
45. The structural formwork member defined in claim
44 wherein the void does not function as a structural
member.
35 46. The structural formwork member defined in claim

44 or 45 wherein the void extends across a substantial
part of the width of the section of the base member that



- 45 52 wherein the void is defined by a volunme enclosed by (i) the base
menber, (ii) the sides of ribs of the base nenber or other suitable
menber s tweatozaoyéqdj acent to a section of the base nenbercrhdato2ioerspet ween
adj acent strengthening 5 nmenbers, and (iii), a sheet of material spaced
above the base nmenber and extending across the section and contacting the
adj acent ribs or other suitable menbers. 54, The structural formwork
nember defi ned§ PeNea® 24irses HHeRIFReERY MY H-ef i ned by a vol ume
enclosed by (i) the base nenber and (ii) a shaped sheet of material that

h i des t hat taipned by t ' f the b ther .

St tabl o ret aitimg morbde ateuefernd St A AT AR et ied

in claim 52 wierer M3 hehewein i sheletoiddexbgndmyacfosdsirateleagsanpd®, ofby a

vol ure encgosetqié)yséé%jéQeoPaﬁ?er@ grrhe@%r(élll tds %@Wgénr%ggﬁéeﬁg an
W the c

upt urned position, he base o annel nmenber space ove the
base nenber arftrEnghening thembemsof the void and the sides of the channel
menber extendi ng downwardly and being structurally attached to the base
menber and form ng two ot her sides of. the void. 25 56. A ,copposite floor

slab that incl4fttes the (% RHHAE Gy HRFFRVHEHIGTRRS MRS 4y FHe dte
the precedi nG£|dldEn@&Nl acd ayErind Llidd slen el @earief cobnvohes spadbed. 30

57. A co site slab.in the formof.L a vertical [l anel that i | udes
Dhe o rouRf LS e e e AR e N SRS bl EALTEE
and a | ayer ofbdtavetsneail]jaoant of ereangthdreing unemides cast abl e panel materi al
on the menber. .

49. The structural formwork member defined in any one
of claims 44 to 47 includes a single void extending along
15 the length of the section of the base member that is

between adjacent strengthening members.

50. The structural formwork member defined in any one
of claims 44 to 49 wherein the void is small in terms of

20 height so as to make it possible to use the member in the
construction of composite slabs that will be subject to
significant 2-way bending action and therefore require a
significant amount of reinforcement or pre-stressing in a
direction transverse to the strengthening member to

25 strengthen the composite slab.

51. The structural formwork member defined in any one
of claims 44 to 50 wherein the void is defined by a block
of material that is adhered or otherwise secured to the

30 base member.

52. The structural formwork member defined in any one
of claims 44 to 50 wherein the base member is in the form
of a profiled metal sheet that has lengthwise extending

35 ribs and pans between the ribs.

53. The structural formwork member defined in claim
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52 wherein the void is defined by a volume enclosed by (i)
the base member, (ii) the sides of ribs of the base member
or other suitable members that are adjacent to a section
of the base member that is between adjacent strengthening
members, and (iii) a sheet of material spaced above the
base member and extending across the section and
contacting the adjacent ribs or other suitable members.

54, The structural formwork member defined in any
claim 52 wherein the void is defined by a volume enclosed
by (i) the base member and (ii) a shaped sheet of material
that has sides that are retained by the ribs of the base

member or other suitable retaining members.

55. The structural formwork member defined in claim
52 wherein the void is defined, by way of further example,
by a volume enclosed by (i) the base member, and (ii) a
channel member in an upturned position, with the base of
the channel member spaced above the base member and
forming the top of the void and the sides of the channel
member extending downwardly and being structurally
attached to the base member and forming two other sides of

the void.

56. A composite floor slab that includes the
structural formwork member defined in any one of the
preceding claims and a layer of hardened concrete on the
member.

57. A composite slab in the form of a vertical wall
panel that includes the structural formwork member defined
in any one of the preceding claims and a layer of hardened
concrete or other suitable castable panel material on the

member.



