13 26 Novenber 2004 transverse to the |ongitudinal axis of the beam and
the reinforcing conponent is positioned with the reinforcenment nenbers
positioned between the ribs and extending parallel to the ribs and the
non-structural 5 menbers contacting the ribs and spanni ng the spaces

between the ribs. 12. The conposite el eggnt defined i ngNtyeRB& b4
clains 9 to 11 wherein the rei nforcenent nenbers are 10 enbedded in the

sl ab bel ow upper ends of the shear connectors. 13. A shear reinforcing

component subsLaRLEALEY - A rheneipiel e desanibet Wiih W EIAIPe O the

15 acconpanyin raw ngs nposite el enent substanti a
here|nbeforer&é§5pﬁﬁé&QMAth”¥§¥%¥%ﬁbe t%ﬁthePOQéEbﬁEﬁﬁyln@lGPamAﬂﬁ?ﬂ 12

26 Novermber gaaﬁf%rcéh@n&elmﬁnw@ﬁmgpgsﬂ@%ﬁ@a defcvees i thanyigae apf the
claims 2 to 7 erein the r t|o of %gﬁe neter % the bars and W I es
is at |east 5Xre81§3 R m
(b) a corgposmeabelkab @mtad:t)rmgi cmzet hmbeanand 1(azpﬁlnmmgrrpbhet&=ﬁim
including: (LLeshesting (LL) concrete cast on the sheeting; 15 (c) a
plurality of ﬁear connectors which

12. The composite element defined in any one of
claims 9 to 11 wherein the reinforcement members are
10 embedded in the slab below upper ends of the shear

connectors.

13. A shear reinforcing component substantially
as hereinbefore described with reference to the

15 accompanying drawings.

14 . A  composite element substantially  as
hereinbefore degeribed with reference to the

accompanying drawings.




connect the conposite slab to the beam and 20 (d) a shear reinforcing
conponent enbedded in the concrete slab, the reinforcing...-,

conponent being a flat sheet of nesh that includes a plurality of
parallel reinforcenment nmenbers which are 25 transverse to the

| ongi tudi nal axis of the beamand a pliuzality of nenzemnovehbér 2004 €
"non--structural" as defined herein and which interconnect the -

rei nforcenent nenbers . 30 10. The conposite el enent defined in claim?9

wherein the gheeting hagearBhHEakbtgolchpRnhetRPA A 8] binPand Idle
ribs. 35 11. The conposite el ement define %n cIaLn1lg bgcludes a

hori zont al b%gnFBﬁdggFéﬁFIéﬁtghé%tY%%F?ﬁ%tt fas2pafis o8 e fRFa IR
paral l el ribsfwihé bhesrihd diraé Novenbesa@004: Clains: 1. A shear

rei nforcing conponent for a conposite "elenent for the building

i ndustry, which shear 5 reinforcing conponent is a flat sheet of nesh
that indéludegs a pl urakicympdspes & lenentewitiote enuniiudashvoers that are

i nterconnected by nenbers that are "non-- structural"” as defined herein
but have sufficient strength and stiffness to support the reinforcenent
10 nenbers. (a) “a beam;

(b} a composite slab positioned on the beam,
10 the composite slab including:

{i} sheeting;

{ii) concrete cast on the sheeting;
15
{¢) a plurality of shear connectcocrs which
connect the composite slab to the beam;

and

20 {(d) a shear reinforcing component embedded
in the concrete slab, the reinforcing . .
component being a flat sheet of mesh
that includes a plurality of parallel
reinforcement members which are

25 transverse tc the longitudinal axis of
the beam and a plurality of members that
are ‘“non-structural” as defined herein
and which interconnect the reinforcement
members.

30 |

10. The composite element defined in c¢laim 9
wheresin the sgheeting has a plurality of pans separated
by parallel ribs.

35 11, The composite element defined in c¢laim 10
includes a horizontal beam and profiled sheeting that

has pans separated by parallel ribs with the ribs



2. The reinforcing conponent defined in claiml wherein the
non-structural nenbers are wires which enable the reinforcing conponent
to have the formof a 15 flat sheet of mesh and to be handled as a fl at
sheet of nmesh. 3. - The reinforcing conponent defined in claim?2
wherein the non-structural nmenbers are Wres of 1-6mMmgzsMoveinBercioos. 4.
The reinforcing conponent defined in any one of claim2 or claim3
wherein the non-structural nenbers are wires of at |east 3nm di aneter.
25 5. The regpko®sing conponent defined in any one of the preceding
clainms wherein the reinforcement nenbers are defornmed bars. 30 6. The
rei nforcing conponent defined in claim5 wherein the bars are at | east
10mm di ametet. 7. The Aeshéarcragnfompbngntoupbnest foramy cmgposiftd he
precedi ng cl er th ei for d. st eel
@igﬁe*@ RS Eo rg ast 400N§dﬁ§%6 ﬁl[c’) IS

bar s haV|ng a yreld stress
i ncrements. B%lmr%m%ummor@@mpé @heﬂrﬂf“es@ﬁ?eltnv@ﬁtlfﬂﬁﬁheﬁf@’ﬁds to

arrangenment sj ) whéghat fﬁt&ra(lfﬁt'yecbﬁt§§i‘al§@§etrbﬁ'!ﬁfb§'c:8ﬂéhﬁl QRethamd h

the ribs ext ndlng arallel to the{%oggétudlna ax3§1 he beam
Furt her nor e, " BY* way=of EXPF TR tPGRRA | a%mf%ﬁﬂs -

arrangenment sstruatirdl t heabeadetsnad eHgeein but have sufficient
strength and stiffness to support the reinforcement

10 members.

2. The reinforcing compenent defined in claim 1
wherein the non-structural members are wires which
enable the reinforcing component to have the form of a
15 flat sheet of mesh and to be handled as a flat sheet of

mesh,

3. . The reinforcing component defined in claim 2
wherein the non-structural members are wireg of 1-6mm
20 diameter.

4. The reinforcing component defzned in any one
of claim 2 or <¢laim 3 wherein the non-structural

members are wires of at least 3mm diameter.

25
3. The reinforcing component defined in any one
of the preceding c¢laims wherein the reinforcement
members are deformed bars.

30 &, The reinforcing component defined in claim 5

wherein the bars are abt least 10mm diameter.

7. The reinforcing component defined in any one
of the preceding claims wherein the reinforcement

3% members are deformed steel bars having a vyield stress
of at least 400MPa.



10 beam and the reinforcing nenbers are formed with hair pin bends at
the ends of the beans to reduce the anchorage |length of the reinforcing
menbers. Furthernore, by way of exanple, the present invention 15
extends to arrangenents in which there is a non-uniform spacing of the
reinforcing nenbers. 9 26 Novenber 20041%hen a struct EEMoverahiaoDds e

el ement 3 of the basic type shown in the figures is |oaded, |ongitudinal
slip is induced between the conposite slab and the beam 5-which is
resi sted by thershearsconnecti on between these conponents. In a
conventional structural conposite elenent (ie wthout the preferred
enbodi nent of the reinforcing conponent) the shear connection typically
i ncl udes: 10Bfa)wkhe studsuifhefb) etdaepdencr ehe ofpxesertonposisre ishrab;
and 15 (c) cony LO j r.ei nf or t ot in the
icinity of TRECEREar tonyastgenepcs®) DhPRATL R pfafled o
conposi t & el eheptinteissheaitéonadciioh &hso tithel eaesteaSsireeEldgly if
the 20 sheetipngr-hs 8bhached:hY: SQREs NBANSHE Ouddig, steel beam 5, for
exanpl e by puddl e wel d5S. However, in accordance with the present
invention, the shear connection of the structural conposite el enment 25
al so i ncl udeButtiee rebné or BiyngvconpoHnexdandd eshovre | prebentf iighees.idviny

nDdlflCah(Ng%@g%dgetg&%%ég%ééﬁ%&g;f§£r%%ich the beam 1is an edge
10 beam and the reinforcing menbers are formed with hair
pin bends at the ends of the beams to reduce the

anchorage length of the reinforcing members.

Furthermore, by way of example, the present invention
15 extends to arrangements in which there is a non-uniform

gpacing of the reinforcing members.



enbodi mrent of the reinforcing conponent and the 30 conposite el ement
shown in the figures without departing fromthe spirit and scope of the
present invention. By way of exanple, the present invention is not
limted 35 to the dinensions of the reinforcing conponent described
above. Typically, the centre-centre spa® ng of the. [zanNovehborRooNary
from 100- 600mm wi t h 50mm 26 Novenber 2004 The guide wires 23 are sel ected
so as to be able to support the bars 21 in the positions shown in the

figures in chrsg Rre¥iOLtMrh® Ehepstuds L3eREher 3t erante Widi¢ G ete
IS being cast _onto .the shegtln 7t0 Z fgrg1the %ﬁg$oslte el ement, 3.
Speci fical | ySPPHR G&i de'Wi re§183$Sare® sePadedd Se@HAYII N of 1EB ddsting
t he concr et einthesd ebatweenhnghecospposhtecababeapdsihiobedmnist kvt gui de
wires 23 10 extend) r t ri S arti t he bars 21

above the pajr‘é 1§g%:?%%%§y0§%j aéc}g%t ﬁaeg}%t ?3%‘%%1 %tc‘)”v‘?et%e ':1%1&,9& of

t he head® ofcehporenis. 15. In overall terns, the guide wires 23 are "non-
1S structural” in the sense that the nenbers do not provide a
reinforcenent function in the conposite elenent 3. In this context, such

a reinforcenEht 2fUFRATHH 1 %Nt dhe FABOSEdPogledesitendd® 3 i s

used as descuitiesut N diRd adrefer@eldheehbadifent 20 Fhemboveideregidibed. . . .
rei nforcing COMPONEN) ASatdead "BLAYES: 108 SR LAY Ol Ll g or eing

10
{a) the studs 15;
{b} the concrete of the composite slab; and
15 (e} econventional horizontal reinforcement (not shown)

in the vicinity of the shear connectors 15.

In the conventional structural compoaite element the
shear c¢onnection also includes the sheeting 7 if the

20 sheeting is attached by some means to the steel beam &,
for example by puddle welds.

However, in accordance with the present invention, the
shear connection of the structural composite element

2%  also includes the reinforcing component as shown in the
figures.

Many wmodifications may be made to the preferred
embodiment o©f the reinforcing component and the
30 composite element shown in the figures without
departing from the spirit and scope of the present

invention.

By way of example, the present invention is not limited
35 to the dimensions of the reinforcing component
described above. Typically, the centre-centre spacing
of the bars 21 may vary from 100-600mm with S0mm



1S. Consequently, it is possible to achieve materials savings of the
order of 40% conpared to conventional. 25 reinforcing nmesh. It is also
possi ble to achieve significant |abor savings in constructing conposite
el ements. In addition, congestion of reinforcenment in thin cover slabs
can be avoi ded while naintaining mnimgnconcrete covidrNovdmbdhzoaeam 5
and the conposite slab nmay be of any suitable dinensions and '
construction. Typically, the conposite slab has an overall thickness of

at least 12@pm Junqddiiien, Mhihst hecshest iy {sshawpinathe 38

figures has a dovetail gr file, the sheeting 7 nmay be &ra ezoi dal. or any
ot her suit abFEPEREfFe. FH=2 me@ﬁerlﬁooﬁh?ogaqq%fé@% & sPeetPeam
5, the sheefiggrési nal uwdiosg arpbdmdlcit oofthparalddel 1ssteelor iths 444
separ at ed by 1 -bein osjti SO at.the.rihs. 11 extend in
a directi onwﬁggg icgoﬁggentg%erlge h?%*r%egg?gng?r%%d]i ﬁglg asxkg‘eseb% =4 hg beam 5;
and 10 (i5) &Eonwréehe CstpwAioal glbyperhe3dotted line in Figure 2
illustrating an upper surface of the <concrete) cast on the sheeting 7;
(c) a plurality of shear connectors in the formof headed studs 15 which
ext end t hr ou§ReCREISREEYI nGPe7 BrdESare TRT dedl 6%t RELEEHHA &Ry Bt the

beam |5 5; ghflor to «casting the concrete, the reinforcing
component can be positioned with the guide wires 23
10 extending across the ribs 11 and supporting the bars 21
above the pans 13 clogely adjacent the studs 15 and
beleow the level of the heads of the studs 15.

In overall terms, the guide wires 23 are “non-

15 structural” in the sense that the wembers do not
provide a reinforcement function in the composite
element 3. In this context, such a reinforcement
function is unnecessary when the composite element 3 is
used as described in relation to the figures.

20
The above-described . reinforcing component.  greatly
improves the efficiency of reinforcing around the studs
15. Conseguently, it is pessibkle to achieve materials
savings of the order cf 40% compared to conventional

25 reinforcing mesh. It is alsoc possible to achieve
gignificant labor savings in constructing composite
elements. In addition, congesstion of reinforcement in
thin cover slabs c¢an be avoided while mwaintaining
minimum concrete cover.

30
The beam 5 and the composite slab wmay be of any
suitable dimensicns and construction. Typically, the
composite slab has an overall thickness of at least
120, In addition, whilst the sheeting 7 shown in the

35  figures has a dovetail profile, the sheeting 7 may be
trapezolidal or any other suitable shape.



(d) the preferred enbodi ment of the |ongitudinal shear reinforcing
conponent enbedded in the concrete slab for preventing premature

| ongi tudi nal shear 20 failure of the conposite beam 3. The preferred
enbodi nent of the |ongitudinal shear reinforcing conponent is a flat
sheet of nmesh that includes: 25 (a) a plurality of reBNossmbageenbers
(only two of which are shown) in the formof 700nm|ong, 10mm dianeter
bars 21 that extend transversely to the longitudinal axis of the beam5

and parallel to 30 thegki bs £34net the §,Ifeett|h@,g Grard anpaspaced apart by
400mm and. (b) a pairag 'non-structural” nthe formof. a 2.4m

| ong, 2nm di ameter gui §8SHF-BY i3%4ﬁﬁu ﬁ&ﬁ@ if¥acit WABYO and
are wel ded to the barsstaélandb@hamemwpaﬁ&mmbnmpcpahhezba@m&lbeiﬁg

Novenber 2004 It is prgfetted LAat.  hey composi e ol eyant furthet,

i ncl udes reinforcenent “such~as wel ded bric i
concreteZof the conposfteeskabn 5 thaks pn@ferﬁ@@nﬁﬁawsﬁhe lgear the

connectors be headed §5Hg§tu§95a§hggiscggngﬁé05§aﬁag bg,Qf any ot her
suitable formsuch as structural bolts or channel's. The present invention

is described further by way of 10 exanple with reference to the

acconpanyi ng drawipg$ tdncrdteh:(sHoga eohl VS by peERs peridnesi Vi enewhirch

illustrates, in . : , .
Figure 2 illustrating an upper surface of the

10 concrete) cast on the sheeting 7;

() a plurality o¢f shear connectors in the form of
headed studs 15 which extend through the sheeting
7 and are welded to the top flange 9 of the beam

15 g; and

{d} the preferred embodiment of the longitudinal shear
reinforcing component embedded in the concrete
slab for preventing premature longitudinal sheax

20 failure of the composite beam 3.

The preferred embodiment of the longitudinal shear

reinforcing component is a flat sheet of wmesh that

includes:
25

(a) a plurality of reinforcing members {only two of
which are shown) in the form of 700mm long, 10mm
diameter bars 21 that extend Cransversely to the
longitudinal axis of the beam 5 and parallel to

30 the ribs 11 of the sheeting 7 and are spaced apart
by 400mm; and

(b) a pair of “non-structural” members in the form of

a 2.4m long, 2mm diameter guide wires 23 that are

35 spaced apart by 300mm and are welded to the bars
21 and thereby interconnect the bars 21.



sinplified form a preferred enbodi nent of a 15 | ongitudinal shear

rei nforcing conponent of the present invention |ocated as a part of a
preferred enbodi nent of a conposite el enent of the present invention

and Figure 2 is an elevation of the conposite elenment shown 20 in Figure
1inthe direction of the arrow A in Figure 1. The prcéaNavesibadnodi nent
of the conposite elenent in accordance with the present invention that
is shown in 25 the figures and is identified generally by the nuneral 3
ils inl a si rrph:i:fieﬁ f;_@fesmé&-édl wgiatat eheheﬁeﬁﬂeeitee eﬂr@éwmt i AH S
clearly. wit rence to_.the res e _conpo el ement

ot udbs: (2 GEHEPRS oREAPES TERTERH! ngURB - A8 | SRS et EFP el
beam 5 mhlchembeddpﬁomnedhatceacheEadofSShéb¢ompcanp@seiébslab i ncl udi ng
(i) profiled steel sheeting 7 in contact with a 5 26 Novenber 2004 fl at
sheet of mesh that includes a plurality of parallel reinforcenent
menber s \hi chtari® prafsvEede that héheongheasi sanreateorst phe hesgdad and a

plurality ofsaeabers thed atRea xno&ann%tsrt%%urﬁh" agedeseridfgd hangim and
I nt er connect the forcement nenbers. ﬁf ny t he sheefing has a

plurality of%%a'ﬁ% epaF 3t BUCBy2Pat aF reFuF? $4%' may be

positioned so that the ribs are
The present invention is described further by way of
10 example with reference to the accompanying drawings in
which:

Figure 1 is a persgpective view which illustrates, in
simplified Eorm, a preferred embodiment of a

15 longitudinal shear reinforcing component of the present
invention located as a part of a preferred embodiment
of a composite element of the present invention; and

Figure 2 is an elevation of the composite element shown
20 in Figure 1 in the direction of the arrow A in Figure

1. - IS

The preferred embodiment of the composite element in
accordance with the present inventicon that is shown in
25 the figures and is identified generally by the numeral
3 is in a simplified form to illustrate the composite

element 3 more clearly.

With reference to the figures, the composite element 3

30 includes:

{a} a horizontally extending hot-rolled or fabricated
steel beam 5 which is supported at each end;

35 (b)) a composite slab including:

(i} profiled steel sheeting 7 in contact with a



parallel to or transverse to the longitudinal axis of the beam 15 In a
situation where the conposite elenent includes a horizontal beam and
profiled sheeting that has pans separated by parallel ribs with the ribs
transverse to the longitudinal axis of the beam preferably the
reinforcing conponent is positioned witis the 20 rei nf @®Newemberaooder s
positioned between the ribs and extending parallel to the ribs and the
non-structural nenbers contacting the ribs and spanning the spaces

between the ribs. £35:Prefesabby thasH etRAOr GHEMdERERS ydhe iegbegdded in
t he sl ab bel ow upper gadg of the ghear connectors. Prefergblé the beamis
a steel beam 30 PREPer&dly thetBEARTTRERpportEPeH® eacKRefl. | i*ohe

enbodi nent, it istpneteered ttmt thke heambedaml | akesnabf beawm Boathn
anot her enbodlnenéndltéis §i§%§£{g tg§t gﬂ§ﬂ$5%g1bgha@ p%&%netg&a eam 4
ra

26 Novenber 2004 Preferabl € non-structu menbérs are W res of 1-
8mm i n difaneter. BtPHeterabl'y ahedasaribedcthadimeabdr sinferopnrechf at

| east 3mm i n di ampher rePreberabbict Rempbelaf orcenent nenbers are def or ned
bars. 10 Preferably the bars are at least 10nmin dianeter. Preferably

the reinforcenent nenbers are deforned steel bars having a yield stress
of at | east #A98KEaably Mune prafeswblay thes reanf proesratynedrer spate
def or med separated by parallel ribs.
10
The sheeting may be positioned sc that the ribs are
parallel to or transverse to the longitudinal axis of

the beam.

15 In a situation where the composite element includes a
horizontal beam and profiled sheeting that has pans
separated by parallel ribs with the ribs trangverse to
the longitudinal axis of the beam, preferably the
reinforcing component is positioned with the

20 reinforcement members positioned between the ribs and
extending parallel to the ribs and the neon-structural
members contacting the ribs and spanning the spaces

between the ribs.

25 Preferably the reinforcement members are embedded in
the slab below upper ends of the shear connectors.

Preferably the beam is a steel beam.
30 Preferably the beam is supported at each end.

In one embodiment, it is preferred that the beam be an

internal beam.

35 In another embodiment, it is preferred that the bheam be

a perimeter beam.



steel bars having a yield stress of at |east 450 MPa. Preferably the
ratio of the dianeter of the bars and the wires is at |least 5:1. 20
------ ___According to the present ..invention there is also provided a
conposite el ement which includes: (a) a beam 25 (b) 30 a conposite slab
positioned on the beam the conposite g ab includi ng26Noyersberaddhg; (i1)
concrete cast on the sheeting; (c) a plurality of shear connectors which
connect the conposite slab to the beam and 35 (d) a shear reinforcing
conmponent enbedded in the concrete slab, the reinforcing conponent being
a 3 26 Novenher _2004_and has advant ages over the conventi onal

r ei nf or cemenFre§gtePiBedis PAR- %’f’é‘t’:’\gﬁf%l pREREREENh arﬁcc‘ﬁ’l"a‘?%golfo he
present i nveainofint Heameterprovided a 5 shear reinforcing conponent . for
a conposite elenent for the building industry, which shear reinforcing
conponent is a flat sheet of nmesh that includes a plurality of parallel

r ei nf or cérenPreatababiyt Kate anen-srertomnmechnedbbysnemisersirémt ofr et
"non--structyraly asml9ndessribed herein but have sufficient strength and

Preferably the reinforcement members are deformed bars.
160 Preferably the bars are at least 10mm in diameter.

Preferably the reinforcement members are deformed steel
bars having a yield stress of at least 400MPa.

1% More preferably the reinforcement members are deformed
steel bars having a yield stress of at least 450 MPa.

Preferably the ratio of the diameter of the bars and
the wires ig at least 5:1.

20 _
—-According to the present invention there is also
provided a composite element which includes:
{(a} a beam;
25
(b} a composite slab positioned on the beam, the
composite slab including:
(i) sheeting;
30
(ii) concrete cast on the sheeting;
{c} a plurality of shear connectors which connect the
composite slab to the beam; and
35

{d) a shear reinforcing component embedded in the
concrete glab, the reinforcing component being a



stiffness to support the reinforcenent nenbers. The term
"non--structural" neans that the nenbers do not provide a ngjor

rei nforcenent function when enbedded in 15 a slab of a conposite
elenment. In a situation where the conposite el enent includes a

hori zontal beam and profiled sheeting that has pans sépavenbée 2094
parallel ribs with the ribs transverse to 20 the |longitudinal axis of the
beam the reinforcing conponent can be positioned (prior to pouring

concrete ongAdt k@S hagidmtadds COWRE et 8eC HitivahtliindR 10frd ierocumasd t e
el ement) wit thelgelntorCEnent negbers g05|t|oned bet ween the ribs and
ext endi ng patf&FFErPEg 2B FRE PreSedhdd: Re*ABhaREruct ural nenbers

contacting the ribs and spanning the spaces between the ribs and

Suppor ting e reknfar eemeil. MRIRELS, |, L0l fon SLALRLT 90 Ked S gk o
necessary to nount tHe reinforcing Conponen ?an nor pg?tlcu arly the
r ei nf or c@menghd8r neabhaf oy condcRampenentofRgr as GHPBOES tien edraghantt for

position thecrgi nfonceaeny mephenscip, an Qpidiumeost ti o Rrsferabl y
the non-structural menberS are wires that 35 enable the reinforcing
conponent t oCHERERERE f1F mPf fd2f| athefeet® e dRSEndtEdt bel Patiched & a

flat sheet oplumebbry?2 & Pavenbel 20imfidceanact i pgmberel ethdty fofil ed
(typically bhLoDRLaNECESIoEY %ichhiSd iehdl) afONohBhe RaRLeRLaI0C oo
10 described herein but have sufficient strength and

stiffness to support the reinforcement members.

The term “non-structural” means that the members do not
provide a major reinforcement function when embedded in

13 a slab of a composite element.

In a situation where the composite element includes a
horizontal beam and profiled sheeting that has pang
separated by parallel ribs with the ribs transverse to
20 the longitudinal axis of the beam, the reinforcing
component can be positioned (prior to pouring cencrete
onto the sheeting to complete construction of the
composite element) with the reinforcement members
peogitioned between the ribs and extending parallel to
25 the ribs and the non-structural members contacting the
ribg and spamning the spaces between the ribs and
supporting the reinforcement members. In this
situation it 1is not necessary to mount the reinforcing
component {and more particularly the reinforcement
30 members) on c¢hairs or other supports in order to
position the reinforcement members in an optimum

positicon.

Preferably the non-structural members are wires that

35 enable the reinforcing component to have the form of a
flat sheet mesh and to be handled as a flat sheet of
meah .



(tii1) reinforcenment enbedded in the concrete; and (c) a plurality of
shear connectors, typically in the form of headed studs, enbedded in the
concrete and 10 extendi ng through the sheeting or adjacent to the ends
or sides of the sheeting and connected to the beamthereby to connect
the conposite slab to the beam | The present inventi2sMNovembeérzoesned
particularly with reinforcing the type of conposite el enent descri bed
above so that the conposite elenment has sufficient shear capacity at the

interface between the beag&ggglmghe §f5¥hfgbj;ma§¥5gg§%deag%fﬁ@gglig

accommodat e forces 20 arising fromconpressive or_ tensile stresses caused
by flexure of the bean1t%PEw¥ﬁﬁnﬂe$ﬁ e WReY Failure (hereinafter
referred to as Iongltudlnal shear failure" ) of the conposite el enment.

25 The conventi ongéL . ei nf %Igg?@e oﬁrt R ev %éa.d{g tuc{i:i nal shear
e esc

failure in the ty 3f co bSVE i ncl udes
deformed Feinforcing bars or melded mnre fabrlc enbedded in a horizonta

position in the cqpghgte félﬁfggEEﬁéﬁtfﬁﬁﬂEﬁdéﬁ“Eﬁféﬂé'éBdHfHééfﬂhnd

conponents are typically arranged to extend transversely to
| ongi tudi nal axis of the beam and therefore cross potenti al Iongltudinal

sﬂear surf aces) ?ﬁdﬁmﬂﬁéﬁﬁtyqﬁﬁﬁﬁﬁé@iaé@nﬂ@@wﬁrép ﬁgphﬁhmmyeﬂﬁ)ﬁﬁw

shear capacity o onpaosi ment g@ ect t he present

ivent s on i s 1o pEGETISts oee SrLERe o TR RGBT S TS P

al ternatlitve to extending through the sheeting or adjacent to the
ends or sides of the sheeting and connected to the
beam thereby to comnect the composite glab to the

beam.

15 The present invention 1is concerned particularly with
reinforcing the type of composite element described
abhove so that the composite element has sgufficient
shear capacity at the interface between the beam and
the slab of the composite element to accommodate forces

20 arising from compressive or tensile stresses caused by
flexure of the beam to prevent premature shear failure
(hereinafter referred to as “longitudinal  shear
failure”) cof the composite element.

25 The conventional reinforcement for preventing
longitudinal shear failure in the type of composzite
elements described above includes deformed reinforcing
bars or welded wire fabric embedded in a horizontal
pesition in the cconcrete of composite slabs. These

30 reinforcing components are typically arranged to extend
trangversely te the lengitudinal axis of the beam and
therefore cross potential longitudinal shear surfaces
and by this wechanism are known to contribute to the
shear capacity of composite elements.

35
An obiject of the present invention is to provide a
shear reinforcing ccmpeonent which is an alternative to



28 Novenber 2004 A RElI NFORCI NG COMPONENT The present invention relates to
a reinforcing conponent for a conposite elenent for the building 5
industry and to a conposite el enent which incorporates the reinforcing
conponent. The term "conposite elenent” is understood herein to nean a
beam preferably but not necessarily fornnmed from 10 sta8dNovember 080! i d or
conposite slab that are interconnected by shear connéections to act
together to resist action effects as a single structural menber. The
term "shear connection” is uapggg%ggggﬂﬁgeb@ﬂbgmgﬁi mean an
i nt erconnection between a beamand a sol1d or conmposite slab which
enabl es the beamand the slab to act together as a single structural
menber. in c'pmenéﬁwa%nmogmﬁsbheiehemmtéyEi ¢al | ya theinddbishens
connections jnclude: ear ctors, such as u or .rei.nf.orcing
bar |igature ?@-?%?ngla‘xgcé%cF %@325%8 (%}eP?Qﬁsv£§%eq§E?nF%Péeﬁﬁﬁ{. The
term "shéar todmetryr anis tunder oo Hee et hetenpeahr ich5 imaregivars e
devi ce such @Eearéiﬂﬁoféiﬁghﬁ@mﬁ&n@n@?an‘ which fornms part of the shear
connection. In particular, the present invention relates to conposite
el ements of the type that includes the 30 follow ng conmponents: (a) a
horizontal beigen et cabbypdsitc@otelraressarisy urtlea®itociliPReréed alo each
N oPnl?) ReSRROSLLS, 528 ROShOBRH 83cARL 8URRRLNG Bl RGRM and
10 steel, and a solid or composite slab that are

interconnected by shear connections to act together to
resist acticn effects as a single structural member.

The term “shear connection” is understood herein teo

15 mean an interconnection between a beam and a solid or
composite slab which enables the beam and the siab to
act together as a single structural member.

In conventional composite elements, typically, the
20 shear connections include: (a) shear connectors, such
as studs or reinforecing  bar ligatures, .. (b} slab

concrete, and (¢} btransversgse reinforcement,

Thg term “shear connecteor” is understood herein to mean
25 a mechanical device such as a stud attached to a beam
which forms part of the shear connection.

In vparticular, the present invention relates ¢to
compesite elements of the type that includes the
30 following components:

{a) a horizontal beam (typically but not necessarily
steel) supported at each end;

35 (b} a composite slab positioned on and supported by
the beam and including:



