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A R!!!INFORCING COMPONE..."n' 

The present invention relates to a reinforcing 
component for a composite element for the building industry 

5 and t:o a composite element: which i.ncoit>orates the 

rein.forcing component. 

The teni. "'composite element" is understood herein 
to mean a beam, prsf erah.ly but not :necessarily fol:ll'ted from 

10 .steel, and a solid or composite slab that are 

intercoll%1ected by shear corm.ections to act together to 

resist action e£fects as a single structural member .. 

The ter.m "shear connection" is Wlderstood herein .. 
15 to mean an intercOllllection betweell a beaJll and a solid or 

composite slab which a%1ables the beam and the sl~ to act 
together as a sinqle st.ructural mezber. 

In conventional e~osite elements, typically, 

20 the shear c::oi:mections include: (a) shear comiectors, such 

as studs or reinforcing bar ligatures, {b) slab couc:rete~ 
and (c) transverse reinforcement. 

'rhe te:m Mshear connector" is Wlderstood herein 
25 eo mean a mechanical device such as a stud attached to a 

beam. which foxms part of the shear eoxmection. 

I~ particular, the present inv.ntion relates to 
co=:posite elements of the type that includes the folJ.owi:ig 

30 components: 

35 

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

(b} a. compos.ite slab positioned o.c. and supported 

by the beam and includinq: 

3 
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(i) sheeting, preferably profiled 

{typically but not necessarily steel} 

· (ii) conc:ete cast on the sheeting; and 

(iii)rei.:tf'orcemen~ embedded in the concrete; 

a.:ld 

{c) a plurality of shear 'connectors, typica1ly 

in the form of headed studs, embedded in the 
concrete &nd extending through the sheeting 

or adjacent to the ends or sides of the : 

sheeting and comiected to the beam thereby 

to connect ·the ccinpQsite slab to the btialll~ 

'I'he present invention ~s con.:e.:ne.d particularly 
with reinforcing the type of composite elemex:.t described 

above so ciiat the composite element bas sufficient shear. 
capacity at the inter~ace between the beam. and the slab of 

20 the composite element to accommodate forces arising.from. 
eompressi Te er·· tensile stresses caused by flexure of the 
beam to prevent prematU:e'sb.ea: failure {hereinafter 
referred to as ""longitudinal shea: fai111ran} of the 

composite element. 
25 

'?he conventional reinforcement for preventing 
longitudinal shear failure in the type of composite 
elements described above includes defo.r.med re:inf orcing bars 
or welded wire fa.bric embedded in a horizontal position in 

3 0 the concrete of composite slabs. These rei:o..forcing 
components are typically arranged to extend transversely to 
the longitudinal .axis of the beam and therefore cross 
potential longitudinal shear suJ:f aces and by this mechanism. 
are kno'im. to contribute co the shear capacicy of composite 

JS elements . 

An object of the present invention is to provide 
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a shear reillforci~g component which is an alter::::.ati~e to 

and has advantages over the c~nventional reinforcement 

described in tlle preceding paragraph. 

Acccrdi~q to the present invention there is 

provided a shear reinforcing component for a composite 

element for the building industry, which shear reinforcing 

component is a flat sheet of mesh that includes a plurality 

of parallel rein£orcement members t1lat a.re interconnected. 

10 by members that are Nnon-structuralN as described herein 

but have sufficient stren.Q1:h and stiffness to suwon the 

reinforceme:>.t members. 

~ teni. "n:on-structu.ral"': means that. the Jllelll!bers 

15 do not provide a ma.jar reinforce:m,ent f'WlCtion when embedded 

in a slab of a composite element·. 

In a situation where the composite element 

includes a horizontal beam and pro£iled sheeting that has 

20 pans separated by parallel ribs with the ribs transverse. to .. 

the longitud.ina1 axis of the beam, the rei%1.forci.tlg 

component can be positioned (prior to pouring concrete onto 

the sheeting to c~lete construction of the composite 

element) with the rsinforcement UlelDbers positioned bet"Ween 
2S the ribs and extending pa.J:allel to the ribs and the non­

stz:uctu=al melllbers contacting the ribs and spanning the 

spaces between the ribs and supporting the reinforcement 

members. rn this situation it is not necessary.to mount 

the rein£orcing component {and m.ore particularly the 

3 0 reinforcement members} on chairs or other supports in order 

to posicion the reinforceme4t members in an optimum 

position. - · 

Preferably the rion-structura1 members are wires 

JS that enable the reinforcinq com~onent to have the for.in of a 

flat sheet mesh and to be handled as a flat sheet of mesh. 
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Preferably the non-atructural members are wires 

of l-8mm in diameter. 

Preferably the non-structural melllbers a.re wires 

5 of at least 3m:m. in diameter. 

Prefarably the reinforcement members a:e defor.med 

.bars. 

10 Pre£erably the bars are at least lOJDm in 

15 

diamete.r. 

Pref erahly the reillforcement members are defoi:lned 

steel. bars having a Y.ield stress of: at· 1ea.st 4-00!!Pa .... 
. ·. 

. , 

More.preferably t.he rel.D.£orcement members are 

def o.z::11ed steel bars having a yiel.d stress of at least 450 

MPa. 

20 . Preferably the ratio o~ the diameter of the bars 

25 

30 

35 

a.xid the wires is at least 5:1. 

According to the present invention there is also 

prov~ded a composite element which includes: 

{a) a beam; 

{b) a conq;iosite slab positioned on the beam., the 

composite slab including: 

(i) sheeting; 

Ciil concrete cast on the sheeting; 

(cl a plurality of shear com:i.ectors which 

connect the co~oaite slab to the be!U\; and 
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{d) a shear rein£o:cing component em.bedded in 

the concrete $lab, the reinforcing component 

bei:q a flat sheec of mesh thae includes a 

plu:a~ity of parallel reinforcement members 

which a:e transverse to the longitudinal 

axis of the beam a:ld a plurality of members 

that a.re "'nou-str'4ctu.ral" as described 

herein a:1d inte:co:tl:lect the reiJ:l.f orce=ene 

members. 

P:refara.bly the sheeting l:a.s a pluralit:y of pans 

sep~ated by parallel ribs. 

The sheetiz2:g may· be positioned so that-the »ibs 

15 are parallel to or t.rW-verse to th.a longitudina~ axis of 

the beam. 

. Ill a situation where the co-mposite elest.ent 

includes a horizontal beam and profiled sheeting that has 

20 pans separated by parallel ribs with ehe ribs t.ransverse to 

t.hs longi tu':'lillal a..""Cis 0£ the beam~ preferabl.y the 

rei:i:forcing c~onent is positioned with the reinforcei11.ent 
members posicioned bebreexi tha ribs and ex~ending para.lle1 

to the ribs and the non-structural members contacting the 

25 ribs and spa:minq·t.he spaces between the ribs. 

30 

Preferably the reinforcement members a.::e embedded 
in the slab ~elow upper ends of the shear connectors. 

Preferably the beam is a steel beam.. 

Pre~era.bly the beam is supported at each end. 

Zn one embodiment. it is preferred that the beam 
J 5 be an inte.z:nal beam. 

In another ellLbodi.ment. it is pre£er~ed that the 
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beam be a perimeter beam. 

It is preferred that !:he co~posite element 

further includes reillforcement such as welded wire fa.bric 

5 embedded in the concrete of the composite slab. 

It is preferred that the shear co:a:a.ectors be 

headed studs. The shear connectors may be of any other 

suitable form such as structural boits or channels. 

10 
'rhe present invention is described further by way 

of example with reference to the accompanying drawings :in 
which; 

... 
15 Figure l is··a perspective view which illustrates, ·. .. ,, 

20 

in simplified form# a preferred ·embodilnent of a· 

1oagitudina.1 shear rein.forcing component of the present 

invention located as a part of a pref erred embod~t of a 

composite element of the present invention; and 

Figure 2 is an elevation of the c:ompogite element 

shown"in Figure l in the direction of the arrow Aiu Figure 

1. 

25 The preferred embodiment of the C::OJllPosite element 

30 

ill acc::o::da:ice with the present invention that is shown in 

the figures and is identified generally by the numeral 3 ia 

in a simplified form to illustrate the composite ele=ent 3 

more cl.early. 

With reference to the figures, the composite 

element 3 includes: 

(a) a horizontally extendill9' hot-rolled or 
JS fabricated steel beam S which is supported 

at each end; 
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{b} a composite slab i~cluding: 

(i) profiled steel sheeti.ng 7 in contact 
with a cop flange 9 of tke steel beam 

5 S, the sheeting 7 including a plurality 

of parallel steel ribs 11 separated by 

pans 13 and being posicioned so that 

the ribs ll extend in a direction that 

is transverse co the longitudinal axis 

10 of the beam 5; and 

(ii) eoncre.te (shown on.1y by the dotted line 

izi Figure 2 illustrating azi upper 

S'llrface of the.concrete) ~ast on t:.he 
15 ~heeting 7; 

(c) a plurality of shear cotmectors in the form. 

of headed studs 15 which extem t.hroucrh the 
sheeting 7 and a.re welded to clle top flange 

·20 ! cf the beam 5; and 

25 

(d) the preferred elllbodiment of the lODgitudina.l 
shear reinforcing component embedded in the 

concrete slab for preventing premaeure 
longitudinal shear failure of the composite 

beam. 3. 

The preferred embodiment of the longitudinal 
shea.r reinforcing componen~ is a flat sheet of mesh that 

3 0 includes: 

35 

(a) a plurality of rein£orcing members {only two 

o! which are shown) in the form of 700mm 
lonq, lOmm. diameter bars 21 that extend 
transversely to the longitudinal axis 0£ the 

beam 5 and parallel co the ribs ll of the 

sheeting 7 and are spaced apcu:t by 400mm.; 



This Sheet I. ." ;Bl.~ 1,.teplaced 

lllllUll 
- a -

and 

(b} a pair of unon-struc~ural" me:snbe~s in the 

for.n of a 2.4m long, 2mm diameter guide 

wires 23 that are spaced apart by 300mm and 

are welded to the bars 21 and there.by 

interconnect the bars 21. 

The guide wires 23 are selected so as to.be able 

10 . to support th.a bars 21 in the positions shown in tb.e 

figures in close proximity to the studs 15 prior co and 

while concrete is b&ing east onto the sheeting 7 to foJ:lll· 

the ccmposice element 3. 

'· 
15 Specifically, the guide .. wires 23 a.re selected so 

that, prior to easting the conc::r~te, the rein:forei.ng 

COD:\PouEmt can be positi0J1ed with the guide wires 23 

extendinq across the ribs 11 and supporting the bars 21 ' 

above the pans 13 closely adjacent the studs 15 and below 

2 0 the level of the heads of the studs 15 • 

:In overall terms., the guide wi.res 23 a.re "'non.­

st.ru.c:tural" in the sense that the members do 110t provide a 

reil1fo:X'aement function in the composite element 3. IA th.is 
2 5 · context. su<:h a. reinforcement function is um:z.eaessa....-y when 

the composite element 3 is ased as described in relation to 

the figures. 

The above-described reinforcing component greatly 

3 0 improves the eff ieiency of reinforcing around the studs 15. 

Consequently, it is possible to achieve inaterials savings 

of the o~de~ of 40% CODlPared to conventional reinforcing 

mesh. Xt is also possible to achieve significane labor 

sa~ings in constructinq composite elem.en.ts. In addition, 

35 congestion of reinforcement in thin cover slabs can be 

avoided while maintaining mini.mum concrece cover. 
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The beazn S and the composite sla.b may be of any 

suitable di.:nensions and const-~ction. Typically, the 

composite slab has an overall thickness of at least l20mm. . . 
In addition, whilst the sheeting 7 shown·i:i the figures has 

~ a dovetail profile, t.he sheeting 7 may be trapezoidal or 

any other suitable shape. 

When a. structural composite element 3 of the 

basic type showu in che figures is loaded, lougitudinal 

10 slip is induced between the composite slab and the beam. 5 

which is resis~ed by the sh.ear connection between these 

co=i;>onents. 

In a conventional stra.ct~a1 compos~te_e1~nt 

15 {ie without the preferred embodiment of the reinforcing 

component} the shear counection·typical1y includes: 

25 

30 

35 

(a} the studs lS; 

(b) the concrete of che composite slab; and 

( c) conventional horizontal .reinf oroem.ent (not 

shown) in the vicinity of the shear 

comiectors 15. 

Ill. the conventional stru.oturai composite element 

the shear co:m:iection also includes the sheetinq 7 if the 
sheeting is ate.ached by some means to the steel beam s .. for 

example by puddle welds. 

Kowever, in accordance with the present 

inveutiou, the sh~r connection of the structural COJllPOSite 

element also includes the reinforcing component as shawn in 

the figures. 

Many 4l0dif ications 11\a.Y' be :made to t:he preferred 

embodiment of the rei.a..forc:i.ng component aJ:l.d the composite 
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el.ament shown. ir. the figures wit.!louc depa:ti.tlq from the: 

spirit a:ad scope of the preser.t i;vention. 

By way 0£ example, the present invention is riot 

S limited to the cii=nensions of t:he re.i::.~o.rcing coali)onent: 

described above. Typically, ehe centre-centre spacing of 
the bars 21 may vary from 100-oOOmm wicb. SOmm increments. 

ay way of fu..-t.!ler example, che present: in"Ventio:c. 

10 extends t~ a.:rrangemencs i.:i which the profi1ed steel 

sheeting is positioned witb. the ribs extending parallel to 

the longitudinal axis of the beam. 

Fu--t.herzoX"a, by·· way of ~ample, the present - - _. 
15 . in'Y'ent:ion extends to·. a:raz:gements in which Che beam is an 

edge beaui a:d the reinforcing members a.re fomd With hair 
pin be:ids at the ends of the beams to reduce the anchorage 
lengtb. 0£ the rei:::.£oreing members. 

20 Fu...-ther.no.re, by way of example, the pres~t 

invention extends ·to arrangements in which Chere is a non­
unif o.rm spacing of the raili:foreing members. 



This ~eet Jias Been Replaced 

HllllHlllll Ill Ill 'llll 
- l.1. -

Claims: 

1. A shear rein.forcing ~omponent for a composite 

element for the building i.:uiust:y, wb.icb shear rein.forcing 

5 compo:ent is a flat sheet of mesh that i~cludes a plu.raliey 

of parallel rein.f orcement =embers t!:lat are incereoI:D.ected 

by members that a.ra "'non-stJ:Uc~u.:a.l"' as de.filled here.in but . . 
have sufficient strength and stiffness to SU'P'POrt tha 

reinforcement members. 

10 

15 

2. 'l'he rei.:forcing component defined in claim l 

wb.ere.in the :on-st.r.lc:tural .members are wires which enable: 

the ra.iz:f orci.ng component: t:o ha'V'e t:he fo.r:i:r. of a flat sheet 

o:f mash. and to be handled~ as a fla.J: sheet of mesh. _. 

3. The reinforcing component defilled in claim 2 

wherein the :a.on-structural members a::a wires of l-6.mm 

diameter. 

20 4. The rein:forcing component defined in any.one of 

claim. 2 or c:lailll 3 where.in the noJl-struc:t:u.ral members are. 

wires of at least 3mm. diameter. 

5. ~e ra.inforoing cemponent defined in any one of 

25 the preceding claims wherein the rein£orcement members are 

defor.iied ba.z:s. 

30 

:35 

6. The rs~orciJ:ig component defined i~ claim 5 

wherein Che bars are at least lOmm dia.;nete.r. 

7. The reinforcing eomponent defined in any one of 

the p.reced.inq cla..ims wherein t.b.e reintorceme.nt 11tembe--s are 

deformed steel bars having a yield stress of at least 

400MPa. 

a. ~he ·rein£orcinq component defined in any one of 

the ~laiJDS 2 to 7 wherein che racio of the diameter of the 
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bars and wires is at least 5:1. 

9. A c:omposita· element: which includes_:· 

{a) a beam.; 

(b) a composite .slah positioned o:a. the beam; the 

composite sla.b i.ncludi~g: 

(i) sheeting; 

(ii) c:ouc::'ete cast on the sheeting; 

(c} a plurality of shear connectors whic:h 

15 c:om:ieet the composite s.lah to the-beam; and 

(dJ a shear rEainf'orci.ng component embedded i:i · 

the c:oncret.e slab, the reinforci:ict component 

being a flat sheet of' mesh that includes a 

20 plural.ity of parallel reinforcement members 

whic:b. are- transverse to the longitudinal 

axis of the beam and a plw:ality of llleJllbers 

that are .. non-structural" as de£il:2.ed herein 
a:cd. which intereoxm.ec:t the rein.f orcement 

25 

30 

members. 

10. The composite element defined in claim 9 wherein 

the sheeting has a plurality of pans separated by parallel 
:ri.bs. 

11. The c:om"Poaite elemellt defined in claim lO 

includes a horizontal beam. and profiled sheeting that has 

pans separated by parallel ribs with the ribs tra:isverse to 

the longitudinal axis of~e be&Jll and the reinforciAq 

JS component is positioned with the reinforce.meiit members 

positi011ed betweeu the ribs and extending parallel to the 

ribs ~ the non-structural members contacting the riha and 

I lllllll llf Ill lllll lllll lf f 111 . 
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spanning the spaces be~ween the ribs. 

12. The c:omposite element defined in ·.any one of 

claims 9 to 11 wherein the reinfo:cemene meinber3 are 

5 embedded i.e. the slab below upper ex:ds of the shear 

connectors. 

13. .A shear reinforcing component substantially as 

herein.before described with reference co the accompanying 

l 0 d:awiugs • 

14. A composite element substancia1ly as hereillbef~re 

described with reference ·to the accompanying drawings. 

-· 
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