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REINFORCING COMPONENT

[

The pregent inventicn relates to a reinforcing

component f£for a composite element for the building indugtry
anéd to a composite element which incorporates the

reinforcing component.

The term “compogite element” iz understocd herein
to mean a beam, praferably but not necessarily formed £rom
steel, and a sclid or composite slad that are
interconnected by shear comnections to act togethar to
resist action effects as a singla structural member.

The term “shear connecticn” is understood berein
to mean an intarconnection between a beam and a solid or
composite glab which aenables the beam and the slab to act
together as a single structural member.

In convanticnal compesite alements, typically,
{(a) shear connectors, guch
{b} 2lab concreta,

the ghear connactions include:
as studs or reianforcing bar ligatures,
and (¢c) transverse reinforcament.

The texrm “shear coubactor” is understood herein
to mean a mechanical device such as a stud attached to a
beam which forms part of the shear conpection.

In particular, the present invention relates to
composite elements of the type that includes the following

componants:

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

(b) a composite slab positioned on and supported
by the beam and including:
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(1} sheeting, preferably profiled
{typically but act necessarily steel)} ;

{ii) concrete cast or thae sheeting; and

(iii)reinforcement embedded in tha concrete;

and

{c¢) a plurality of shsar connectors, typically
in the form of headed studs, embedded in tha
concrete and extending through the sheeting
ox adjacent te tke endg or sides cf the
sheeting and connected to the beam thereby
to cognect-the cempqQsite slab to the beam.

The present invention is concermed ﬁar;icularly
with reinforcing the type of composites eleament described
above go that the composite element hag sufficient shear.
capacity at the interface between the beam and the slab of
the composite element to accommodate forces arisiang from
compressive or tensila stresses caused by flexure of the
beam to prevent premature shear failure (hereinafter
referred to as “longitudinal ghear failure”) of the

compogite elament.

The conventional reinforcement £or prevanting
longitudinal shear failure in tha type of composite
elements described above includes deformed reinforcing bars
or welded wire fabric embedded in a horizomtal positiom in
the concrete of composite slabs. Thesa reinforcing
components are typically arraanged to extend transverssly to
the longitudinal axis of the beam and therefore cross
potential longitudinal shear surfaces and by this mechanism
are known to contribute to the shear capacity of composita

alements .

An object of the present ianvention is to provide
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a shear reinforcing component which is an altermative to

and has advantages over the conventional reinforcement

described in the preceding paragraph.

Accerding to the pregent iavention thexae is
provided a shear rainforcing 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 reinforcement members that are intercoanected

. by membars that are “non-structural” as described herein

but have sufficient strength and stiffness to support the

raeinforcement members,

The tarm “nen-gtructux ral”. means that the members
da pot prov;de a2 major reinforcement function when embedded

in a slab of a compogite element.

In a2 situation where the composite element
includes a horizontal beam and profiled sheeting that has
pans geparated by parallel ribs with the Eibs transverse to ..
the longitudinal axis of the beam, the reinforcing
componant canr be positicned (prior to pouring concrete onto
tha sheeting to complete construction of the composite
element) with the reinforcement members positiocned between
the ribs and extending parallel to the ribs and the nom-
structural members contacting the ribs and spanning the
gpaces between the ribs and supporting the reinforcement
members. In this gituation it ig not necessary to mount
the réinforcing component {(and more particularly the
reinforcement members) on chairs or other supports in order
to position the xsinforcement members in an gptimum

position.

Praferably the non-structural members are wires

that enable the reinforcing component to have the form of a
flat sheet mesh and tc be handled as a flat sheet of mesh.
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Praferably tha pon-atructural members are wires

of 1~8mm in diameter.

Prefarabhly the non-structural meigbers are wires

of at least 3mm in diametar.

Prafarahly the reinforcement members arsz deformed

bazs.

Preferably the bars are at least 10mm in
diamatex.
Praferably the Feinforcement membexs ars deformed
sSteel bars having a yield strass of at least 400MPa. ~
' ze. preferably the reinforcement members are
daformed steel bars having a yield stress of at lsast 450
MPa. .

Preferably the ratio of the diameter of the bars
and the wires iz at leagt 5:1.

Accord:.nq to the prasent invention there is also
provided a coupos:.l:a. element which includes:

(a) a beanm;

{b) a composite slab positioned on the beam, the
composite slab including:

(i) gheeting ;

-

(1i) concrete cast on tha sheeting;

(c) a plurality of shear connectors which

connect the composite gslab to the beam; and
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a shear reinforcing component embedded in
the reinforcing componant

i

{d)
tha concrate glab,
being a flat sheec of mesh that izcludes a

plurality of parallel reinforcement members
wiiich are transverse to the lergitudinal
axis of the beam and a plurality cof members
that are “mon-structural” as described
harein and intercommact the reinforcement

memberg .

Prefarably the sheating kas a plurality of pans

saparated by parallel ribs.

The sheeting may- be positioned sc that.the »ibs
are parallel to or transverse to tha longitudinal axis of

the beam.

In a situation wkere the compogite alament
includes a horizorntal beam and profiled sheeting that has
pans separated by parallel ribs with the ribs transverse to
the longitudinal axis of the bean, preferably the
rainforcing compcnent is positioned with the reinforcement
members positioned between the ribs and extending parallel
to the ribs and the non-structural members coptacting the
ribs and spanning the spacas between the ribs.

Preferably the reinforcement members aze embedded
iz the slab below upper ends of the shaear connectors.

Preferably the beam is a steel beam.

Preferably the heam iz supported at each end.

In ope embodiment, it is preferzed that the beam

ba an internal beam.

In anothex empodimen:, ic ig preferred that the
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beam be a perimeter beam.

It is preferred that the composite element
further includes reinforcement such as welded wire fabric
embedded in the concrete of the composite glab.

It is preferred that the shear connectors be
headed studs. The shear connectors may be of any other
suitable form such as structural bolts or channels.

The prasent invention is described further by way
of example with refersnce to the accompanying d:a.mngs :.n
which: -

Figure 1 i;"a perspective view which illustrates,
in gimplified form, a preferrad ‘embodiment of a:.
longitudinal shear reinforcing component of the present
invention located as a part of a praferred embodiment of a
composite element of the present inventien; and

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

1.

The preferred ambodiment of the composits element
in accordance with the present invention that ig shown in
the figures and is identified generally by the numeral 3 is
in a simplified form to illustrate the compogite element 3

nora clearly.

With reference to the figures, the composite

element 3 includes:

{a) a horizontally extending heot-rolled or
fabricated steel beam 5 which is supported

at each end;



10

13

20

25

30

35

(b}

(¢)

(&)

Thsmwa}hsBumR

T

-
f

- -

a compaosite slab including:

(i) profiled steel sheeting 7 in contact
with a cop flange 3 of the steel beam
5, the sheeting 7 including a plurality
of parallel steel ribs 11 separated by
pacs 13 and being positiomed so that
the ribs 11 extand in a directien that
is transverse to the longitudizmal axis
of the beam 5; and

{(ii) concrete (showr only by the dotted l:_'.ne
in Figure 2 illustrating an upper '
serface of the concrete) gast on the

sheetiing 7;

a plurality of shear counnectors in the form
of headed studs 15 which extend through tke
sheeting 7 and are welded to the top flange

3 cf the heam 5; and

the preferred embodiment of the lomgitudinal
shear reinforcing component embedded in the
concrefte slab for praventing premature

longitudinal shear failure of the composite

beam 3.

The preferred embodiment ¢f the lorngitudinal
shear reinforcing component 1s a flat sheet of mesh that

includas:

(a)

a plurality of reinforcing members {only twa
of which are shown) in the form of 700mm
long, l0mm diametér bars 21 that extend
transvarsely to the longitudinal axis of the
beam 5 and parallel to the ribs 11 of the
aheeting 7 and are spaced apart by 400mm;
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and

(b) a pair of “non-gtructural” members in the
form of a 2.4m long, 2mm diaméter guide
wires 23 tkat are sgpaced apart by 300mm and
are welded to the bars 21 and therseby

interconnect the bars 21.

The guide wirss 23 are selected so as to be able

. to support the bars 21 in the positions shown in the

figures in close proximity £o tke studs 15 prior to and
whila concrete is bezng cast onto the sheeting 7 to fozm

the composita element 3.

Specificail;, the guide wires 23 are selected so
that., prior to casting the concr'ete, the reinforcing
component can be positioned with the guide wires 23
extending across the ribs 11 and supporting tkhe bars 21
above the pans 13 closely adjacent the studs 15 and below
the level of the heads of the gtuds 15. :

In overall terms, the guide wires 23 are “non-
structural” in the sense that thke members dc mot provide a
rainforcament functiomr in tha composite elament 3. Ina this
context, such a reinforcement fuanction i3 unneceggary when
the compogite element 3 is used as described in relationm to

the figures.

The above-described reinforcing componment greatly

improvea the efficiency of reinforcing arcund the studs 15.

Copnsegquently, it is poaasible to achieve materials savings

of the orxder of 40% compared to conventional reinforcing
It is also possible to achieve significant labor
In addition,

mesh.
savingg in constructing composite alements.
congestion of reinforcement in thin cover glaba can be

avoided while maintaining minimum concreta caver.
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The beam 5 and the composite glab may be of any
Typically, the
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suitable dimensions and comstructicn.
compesite slab has an overall thickness of at le;st 120mm.
In addition, whilst the sheeting 7 shcwn-in.the figures has
a dovetail profile, the sheeting 7 may be trépezoidal or
any other suitable shape.

Whezn a structural composite elemexnt 3 of the
basic type shown in the figures is loaded, longitudizal
8lip is induced between the composite slab and the beam 5

' which ig resiscad by the shear connection betwsen these

components.

In a conventional structural composite element
{ie without tha preférred embodiment of the reinforcing
compeorent) the shear connection -typically includes:

{2} the studs 15;
(b) the concrete of the composite glab; and

(¢) conventional khorizemtal reinforcement (oot
ghownt) in the vicinity of the ghear
connectors 15.

In the conventiocpal structural composite element
the ghear comnection alsc includes the sheeting 7 if the
sheeting is attached by some means tc the steel beam 5, feor

exampla by puddle welds.

Bowever, in accordance with the present

inventidn. the shear comnection of the structural composite
element alsoc includes the reiaforcing component as shown in

the figquras.

Many modifications may be made to the preferxed
embodiment of the reinforcing component and the composite
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alament shown in the figures witlout departiag from tha

spirit and scope of the present inventiox.

By way of example, the present inve;tian iz not

limited to the dimensioms of the r=izforcing compenent

degcribed abova, Typically, the centra-centre spacing of

the bars 21 may vary from 100-6§00mm with S0om incrsments.

By way of further example, Che present inventio;
exterds to arrangements in which the profiled steel
sheeting is positioned with the ribg extending parallel to

tha longitudinal axis of the beam.

Fuxthermore, by-way of example, the present

.invention extends to arracgements in which the beam is an

edge beam and tha reinforcing members are formed with hair
pin bends at the ends of the beams to reduce the anchorage

length of the raizforcing members.

Furthermors, by way of axamble, the present
invention extends to arrangemepnts in which there ig a non-
uniform spacing of the reinforcing membaers.
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Claims:

A shear reinforcing component for a composite

1.
, which shear reinforci=ng

element for the building industry
comporent is a flat sheet of mesh that includes a plurality

parallal reinforcement membexs that are incercornected

of
yral~” a.s defined herein bub

by members tkat ara "ncn-struc
have sufficient strength a..d stiffness to support th

rainforcement members.

2. The reinforcing component defimed in claim 1
wherein the pon-structural mempers are wires whick enable’
tha rainforcing component to have tkhe form of a flat sheet
of mash and to be handled-as a f£lat sheet of mesh.

The rsinforcing ccmpo::én: dafined in claim 2

3.

wherein the non-structural members axre wires of l-éom
diamaeter.

4. Tha reinforcing comporaent defined in any one of

claim 2 or claim 3 wkerein the nop-structural members axe

wires of at least 3mm dizmetar.

5. The rainforcing componert dafined in any ome of
the precading claims whereirn the reinforcement members are

daformed baxs.

§. Tha rainforcing component defined in <laim 5
wharein the bars are at least 10mm diametar.

7. The reipforcing component defired in any cpne of
the preceding claims wherzin the rainforcement members are

daformed steal bars having a yield stresgss of at least

$00MPa.

8. The reinforcing component defined in any one of
the claima 2 to 7 wherein the ratio of tha diameter of the

x

A g
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bars and wires is at least 5:1.

9. A composita” element which includes:

{a} a beam;

{b) a composita slab positiéned on the beam, the
compogite glab including:

(1) sheeting:

(ii) conczete cast on the sheeting;

- - -

(¢} a plurality of shear conmectors which
connact the compdsite slab to i:h.e'beam; and

(d] a shear reinforcing component embedded in -
the concrete slab, the reinforcing component
being a flat sbeet of mesh that includes a
pluzrality of parallel reinfoxrcement members
wkich are transversa to the longitudinal
axis of the beam and a plurality of members
that are “non-structural” as defined herein
and which interconnect the reinforcement

membars.
10. The composite element defined in claim 9 wherein
the sheeting has a pluzal:.ty of pans separated by parallal
zibg.
11. The compoaita alement defined in claim 10

includes a horizontal beam and profilad sheaeting that has

pans saparated by parallel ribs with the ribs trangversgse to

the longitudinal axis of”f:he beam and the reimnforcing
component ig positioped with the reinforcement members
poaitioned hetween the ribs and extending parallel to the
riba and the uon-structural _[memberxs contacting the ribs and

LT
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spanning the spaces betweer the ribs.

12, The composite element defined iz any ome of

claims 9 to 11 wherein the reinfozxcement members are

embedded in the slab below upper ecds of the shear

connectors.

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

drawings.

14. A composites slement substantially as hereinbefore

described with referénce ‘0 tha accompanying drawings.

- - - -
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