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(57) Abstract: A reinforcing bar (10) comprises a shaft (11) extending along a portion of the length of the bar and a termination
(12) extending along an end portion of the bar. The termination incorporating an engagement face (15) incorporating locking for-
o mations (16, 17, 18, 19) thereon arranged to interfit with a complementary shaped termination to form an interlock (51) operative to
accommodate axial loading.
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A REINFORCING BAR

Technicai Field

The present invention relates generally to
reinforcement for concrete or other cementitious
construction. In particular, the invention is directed to
the cbupling of reinforcing bars and is herein described
in that context. However, it is to be appreciated that
the invention has broader application and may be utilised
in the coupling of a reinforcing bar to other rigid

objects such as metal plates or the like.

Background of the Invention
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In the construction industry, structures (such as
walls, floors, slabs and columns) of concrete are produced
by positioning reinforcing such as steel reinforcing bars
in a region where concrete is then poured to produce the

structure. The bars are supported in desired positions

and often there is a need to join length of bars to each

other to ensure that the reinforcing not only is correctly

positioned, but is able to transmit load across the
coupling so that the bars can accommodate a large part or

even their full axial capacity in either tension or
compression.

}

In the past, wire ties or wraps have been secured

around overlapping ends of adjacent bars to hold them

relative to one another prior to the concrete pour.

Axial loads are transferred from one bar to the other
overlapped bar through the concrete encasing the two
joilned bars. This method uses more bar than necessary as

the overlapped length of bar is only useful to effect the

transfer of axial loads and these overlapping lengths can

form a significant mass of reinforcing bar in a structure.
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In another arrangement, bars are formed with short

externally threaded end portions and a sleeve with left
handed and right handed internal thread portions is used

to allow adjacent end of the bars to be connected to one

another.

The formation of the externalathreadedportions on
ends of the bars results in those ends being of less

diameter than the remainder of the bar and thus is

" undesirable since engineering requirements may dictate

that a bar having a predetermined diameter is used. One
way to overcome this difficulty is to employ oversized
bars. This ensures that the threaded end of the bar is
still of a diameter equal to or greater than the diameter
dictated by the engineering requirements. However, with

this arrangement, most of the bars are of a gauge greater

than is necessary.

Ideally the properties of the coupling, such as its
axial capacity and its ductility, are at least the same as
the major portion of the bars and that only limited
longitudinal slip will occur when the coupling ‘is loaded.
If these properties are not within certain tolerances,
then the coupling can significantly compromise the
resulting structure. For example, if there is excessive
longitudinal slip then this can cause excessive localised
cracking thereby heightening the risk of corrosion, and
may also cause excessive deflection. If the coupling is

=

not as ductille as the main part of the bar, then this can

cause localised stress concentration which potentially

could result 1n catastrophic failure of the coupling.

The use of separate coupling elements, such as the

threaded sleeve mentioned"above, may be problematic where

a construction site has reinforcing bars of different

strength as there is a danger of a potential mismatch of

the sleeve to the bars. Furthermore, the use of a
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threaded arrangement requires for there to be some play
between the components to enable easy installation, which
in turn may result in unacceptable longitudinal slip under
load. Also .thexe is an ongoing risk that the couplings
are not adequétely tightened on site which will compromise

the coupling.

- Summary of the Invention

Accoxding to a first aspect,.there'is provided a.
reinforcing -bar comprising a shaft extending along é
portion of the length of the bar and a termination

extendlng along an end pOIthn of the bar, the termlnatlon

~incorporating an engagement face 1ncorporat1ng 1ock1ng

formations thereon arranged to interfit Wlth a

-complementary shaped termination to form.an interlock

Qperatlve to accommodate axial loading, the locking
formations being shaped so that the reaction force at the
interlock. under axial loading does not induce separation

of the terminations.

In the context of the specification, “axial loading”
means loading that is applied in the direction that the
termination extends. so that the interlock is in tension or

compression. Further, the texrm “interlock” means an

. arrangement where components are connected together in a

manner that prevents separation under load in at least one
direction, even if the components are Iree to separate

under load in another direction.

In accordance with the invention, a reinforcing bar
is provided which, by virtue of the termination, allows

direct connection of the bar with another object, such as

" another reinforcing bar, having a complementary shaped

termination. _The advantage of this arrangement is that
the integrity of the coupling is enhanced as it does not

require the use of other components CLO transmit axial load

AnmmkﬂShmt'
IPEA/AU
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across the interlock. Further, by making the terminations
of appropriate size and shape, the inventor has found that
it 1s pbssiblé for the coupling to meet desired
requirements for ductility and axial capacity. Also
longitudinal slip under load can be maintained to
acceptable levels. - .

In one.form, the termination 1is fdrmed integral with

the bar shaft. In this arrangement, in one form, the

termination is enlarged as compared to the bar shaft so
that the interlock exhibits adequate performance

- characteristics (e.g. strength under axial load and

ductility).

In anothex form, to ensure adequate performance
characteristics of the interloékf the termination is made
from a different material to the reinforcing bar shaft or
from the same material as the shaft but with i1ts material
properties altered. In these latter arrangements, the
termination may be the same size as the bar shaft, or |

smaller, or may be enlarged as in the earlilier. arrangement.

In a further aspect, the invention provides a
reinforcing bar comprising a shaft extending along a
portion of the length of the bar and a termination

. extending élong an end portion of the bar and being

integrally formed with the shaft, the termination being
enlarged as compared to  the shaft and the termination
incorporating an engagement face incorporating locking
formations thereon arranged to interfit with a |
complementary shaped termination to_fanm‘an 1nterlock
arranged to accommodate axial loading.

In one form, the locking formations are profiled so
that the interlock is arranged to accommodate
substantially .all of the axial load. In one embodiment, a

retaining device may be utilised to retain the

Amended Sheet
IPEA/AU |
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Cerminations in engagement, but this device is not

necessarily designed to be placed under load on axial
loading of the reinforcing.

In a third aspect, the present invention provides a

coupling for interconnecting.first arnid second reinforcing
bars, the coupling comprising: |

first and second terminations extending along an end
portion of the first and second reinforcing bars
respectively, at least one of the reinforcing bars having

its termination integrally formed with a shaft of that

reinforcing bar'and'being enlarged as compared to that |
shaft, each termination including an engagement face
incorporating locking formations thereon, the engagement
faces of the texrminations being in opposing abutting
relation with the locking formations intexrfitting to form
an interlock; and | ‘ .

a retaining'devicé,disposed around the interlock to retain
the engagement faces in the opposing abutting relation to
one another. |

According to a fourth aspect, there is provided a
coupling for interconnecting first and second reinforcing
bars, the coupling comprising:

" first and second terminations extending along an end
portion of the first and second reinforcing bars
respectively, the terminations each including an
engagement face incorporating . locking formations thereon,
the engagement faces of the terminations being in opposing
abutting relation with the locking formations interfitting

to form an interxrlock; and

a retaining device disposed around the abutting
terminations to retain the engagement: faces in the
opposing abutting relation to one another, wherein the
coupling is arranged so that the interlock.accommodates

axial loading without inducing any substantial loading on

the retaining device.

Amended Sheet
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In a particular embodiment, the termination is shaped
to form an interxlock with a complementary termination of
identical shapé. As such, the first and second

terminations are the same. Such an arrangement 1s

~beneficial in that it does not require the terminations to

be handed thereby'making it easier to install onsite.

In a particular form, the locking formations comprise
a plurality of spaced apart upstands extending
transversely across the engagement face and one oOr more :.
recesses disposed‘between adjacent ones of the upstands.
In use,'the upstands and recesses interfit with upstands
and recesses disposed on the complementary'shaped

termination to form the interlock.

In a particular embodiment, the upstands include

opposite side walls that are interconnected by a bfidging

‘portion. Furthermore, the opposing side walls of adjacent

ones of the upstands may define respective ones of the

recesses.

In a particular form, the side walls incorporate

bearing surfaces which are arranged to interengage in

formation of the interlock.

In a particular form, - the upstands are stepped
downwardly along the engagement face towards the terminal
end 6f the bar. This arrangement enables the loading to

be digstributed more evenly across the terminaticn. In one

embodiment, the upstands are of different size so as to

facilitate correct location of the upstands into

corresponding recesses of the other termination.

In -one embodiment, in use, the ¢oupling is able to
accommodate axial loading which is at least equal to the

axial capacity of the shafts of the reinforcing bars and

Amended Sheet
IPEA/AU
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exhibits increased ductility as compared to the bar
shafts. In some situations, the coupling may be
advantageduély used to connect reinforcing that have

different shaft diameters. This is commonly desirable in

construction where the loading conditions change across
the structure. Using the éoupling of at least one
embodiment of the present invéntion this can be achieved
by providing reinforcing having a termination which is

typically oversized for that bar shaft but which is in

complementary shape to reinforcing of the larger shaft
diameter.

In one form, the bearing surfaces extend generally
normal to the direction of axial loading. With this
arrangement the reaction forces applied in the coupling
are contained within the terminations and there is no
significant véctor force that will load a surrounding

retaining device under normal elastic 1oading-cohditions.-
- Furthermore, by having the bearing surfaces generally
normal to the dlrectlon of axial loading, the longitudinal

slip within the coupllng may be contained to acceptable
limits without requlrlng the fit between the retalnlng
device and the terminations being of a very tight
tolerance to inhibit lateral movement of the interlocks.
In thisg arrangement any lateral movement betwéen the
terminations (say for example that which may be possible
due to the gép between the retailning device and thé.
interlocked terminations) will not translate to a
longitudinal disgplacement. 'Alternatively, the tight
tolerance-between.the‘rétaining device and the
terminations may'be¥provided through post forming of the
retaining devices (e.g. when a sleeve is used, by forcing

that sleeve over a mandrel) or by the use of packing, such

as shims or the like in between the interlocking
terminations and the retaining device. 1In this latter
form, the slope of the bearing.surfaces is not as

critical..

Amended Sheet
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In a particular form, the bearing surfaces extend at
an angle of within 10° to the perpendicular of the

direction of axial .loading and more preferably within an

angle of 5° to the perpendicular.

in.a particular embodiment the surrounding sleeve has
a section modulus which is able to provide resistance to
shear loading greater thah the loading capacity of the
reinforcing bar shaft. " In this way, the couplings may be

used when loaded as a sheaxr connector.

In yet a further aspect, the present invention
provides a method of connecting first and second

reinforcing bars, the method comprising the steps:

interconnecting first and second reinforcing bars by
forming an interlock between terminations formed on the
end of the reinforcing bars, at least one of the
reinforcing bars ﬁaviné its termination integrally - formed
with a shaft of that feinforcing bar.and.being'énlarged as
compared to that shaft, the interlock being,formed'by
interfitting locking formations formed on the respective
terminations; and

providing a retaining device about the interlock to

retain the locking formations in interfitting relation.

In yet a further aspect, the present invention

provides a method of transferring load between first and

" second reinforcing bars, the ﬁethod comprising the steps:

interconnecting first and second reinforcing/bars by
forming an interlock between terminations formed on the
end of the reinforcing bars, the interlock extending élong
an axis and being formed by interfitting locking
formations forn@d.on the respective terminations;
providing a retaining device about the interlock to retain

the locking formations in interfitting relation; and

Amended Sheet
IPEA/AU
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transferring loading through the interlock in the
direction of the interlock axis without inducing any

substantial load on the retaining device.

5 Description of the Drawings

It 18 convenient to hereinafter describe an
embodiment of the present invention with reference to the
accompanying drawings. It is to be appreciated however

10 that the particularity of the drawings and the related
description is to be understood as not limiting the

preceding broad description of the invention.

In the drawings:
15

Il

QU

Fig. 1 is a perspective view of a termination o:

reinforcing bar;
Fig. 2 1s a plan view of the termination of Fig. 1;

Fig. 3 1s a sectional elevation of the termination

20 along section lines III - III of Fig. 2; |
Fig. 4 is a detailed view to an enlarged scale of the

locking formations on the termination of the bar of Fig.

L;

Fig. 5 1s an exploded view showing the components of
25 a coﬁpling of two reinforcement bars of Fig. 1;
Fig. 6 is a sectional view of the coupling of Fig. 5;
Fig. 7 1s a sectional view of a variation of the
coupling of Fig. 5 when installed as a shear connector;

Fig. 8 is a perspective view of a variation of the

30 termination of Fig. 1 with a different engagement face

profile; and
Fig. 9 is a side view of yvet a further variation of
the termination of Fig. 1.

35 Detailed Description of the Drawings

Turning firstly to Figs. 1 to 3, a partial view of a
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reinforcing bar 10 is shown. The bar 10, which 1s
typically made from steel, incorporates a shaft 11 which
extends along the majority of the length of the bar 10.
Whilst only a small portion of the shaft 11 is shown, it
is to be appreciated that this shaft may extend for many
metres. These bars are made in continuous lengths and are
cut to size depending on the requirements of a particular

job. Furthermore, for convenience, the shaft 11 as shown

1s plain. Agaih, it is to be appreciated that the shaft
may include ribbing, and such bar is commonly referred to

as deformed bar.

The reinforcing bar 10 further includes a termination

12 which extends along an end portion of the bar to the

terminal end 13 of the reinforcing bar 10. In the '
illustrated form, the termination 12 is integrally formed
with the shaft 11 and is enlarged as compared to that

shaft (i.e. it extends radially outwardly from a central

axis CL of the reinforcing bar a greater distance than the

shaft). A transition zone 14 is present between the shaft

11 and the enlarged termination 12.

The enlarged termination 12 1s typically formed by
deforming an end of the bar. In this arrangement, prior

to formation, the whole of the bar 10 has a diameter

corresponding to the diameter of the shaft 11.

The termination 12 includes an engagement face 15
which extends along a length of the bar 10 and projects
outwardly therefrom. This engagement face 15 is profiled
to include locking formations which enables the bar 10 to

be coupled to another bar or other object to form an

interlock as will be discussed in more detail below. The
locking formations in the illustrated form comprise a
plurality of spaced apart upstands 16, 17, 18 and 19 and a
plurality of recesses’ 20, 21, 22 and 23. The majority of

these recesses 21, 22 and 23 extend between adjacent ones
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of the upstands (16, 17, 18 and 19). A proximal one of
the recesses 20 extends between a hub portion 24 of the

termination and the most proximal upstand 16.

As best illustrated in Figs. 2 and 3, the termination
is configured as a part cylinder having a diameter which

is greater than the axis of the shaft 11. Fuithermore,

the engagement face 15 is formed effectively as a “cut

out” from that cylindrical termination. However, it 1s to

be appreciated that whist the engagement face 15 may be

considered as a cut out portion, it is not limited to such

a method of manufacturing as the termination may be formed

by a forging operation of the like into its final shape
without the need for any substantial removal of material.
Co-pending International application filed by the
Applicant and entitled “A Method and Apparatus for Forming
Metal Reinforcing” discloses processes for the manufacture

of the reinforcing bar 10 using a forging operation, and

the contents of this application are herein incorporated

by cross reference.

As best illustrated in Fig. 3, each of the upstands
(16, 17, 18 and 19) include opposite side walls 25 and

which are interconnected by bridging portions 26.

Furthermore the hub portion 24 of the termination 12

includes a side wall 27. With this arrangement, the walls

25, 27 also act as the side walls for the recesses. Base

portions 28 interconnect these adjacent side walls to form

the base of the respective recesses (20, 21, 22, 23).

The side walls 25 in the illustrated form are linear
and extend across the entire engaging face 15.  Further,
the bridging portions 26 and the bases 28 are also formed
as flat surfaces. As best illustrated in the enlarged
view of Fig. 4, each of the side walls 25 i1s formed from
three components. The first component is a bearing

surface 29 which 1s disposed in a mid region of the side
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wall and which is normal to the centreline (CL) of the bar
10. A first transition region 30 is formed above the
bearing surface 29 and forms the intersection between that
bearing surface 29 and the bridging surface 26. A lower
transition region 31 extends from the bearing surface 29
to the base portion 28. Both the upper and the lower
transition regions (30 and 31) incorporate a radius with
the radius of the top transition region 30 being smaller

than the radius of the lower transition region 31.

The upstands and recesses of the engagement face 15

are shaped so that the termination 12 will form an

interlock with a termination of the same shape.

The end upstand 19 adjacent the terminal end 13 of
the bar 10 is wider than the other upstands. Further, the

innermost recegs 20 isgs also wider so as to be able to

receive an upstand of the shape of the end upstand 19.
This arrangement is provided so as to facilitate proper

mating of the terminations in forming the interlock.

Finally, as best illustrated in Fig. 3, the upstands
are arranged to step downwardly towards the terminal end
13. With this arrangement, the bearing faces 29 of the
various upstands are not axially aligned but rather are at
different radial spacings from the centreline CL. This is
advantageous as it enables a more even distribution of
stress through the termination when it is coupled to

another termination.

Turning now to Figs. 5 and 6, a coupling 50 is

disclosed which is formed from interconnection of the
termination 12 of one reinforcing bar with an identical
termination of another like bar. For convenience in the
following description of the coupling 50 one reinforcing
bar is designated using superscript I whereas the other

reinforcing bar includes superscript II with associated
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features given like designations.

The coupling 50 is formed by interconnecting the
terminations 12%' and 12*f to form an interlock 51. With
the upstands of one termination interfitting within a
corresponding recesses of the other termination. The

interlock extends along an axis (designated A-A) which, in

‘the illustrated form, is coaxial with the central axis of

the respective reinforcing bars 10 T and 10''. Furthermore,

once the terminations 12* and 12" are interconnected along

their engagement faces 15 and 15" the exterior surface of

the termination forms a complete cylinder (which in the
illustrated form is a circular cylinder) having a diameter

which is greater than the diameter of the respective

shafts 11% and 11%.

The coupling 50 also includesg a retaining device 52
which is arranged to prevent separation of the
terminations. In the illustrated form, the retaining
device 51 is in the form of a sleeve, typically a metal
sleeve having an internal bore which is just slightly
larger than the exterior diameter of the cylinder formed
by the interconnected terminations. In this way the

sleeve can slide over the lapping terminations and is

typically retained in place by a wire tie or the like.

In use, the reinforcing bars 10T and 10™ are arranged

to be embedded in concrete so as to accommodate load

induced in the resulting structure. Typilcally there are

two types of loading conditions. The first is axial

loading which extends primarily in the direction of the

bars axis CL. This axial loading may be in tension or 1in

compression. The other loading condition is shear where

the loading is in a direction normal to the centreline CL.

The coupling 50 is arranged to accommodate loading in both

these conditions as will be discussed in more detail

below.
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Under axial load, the reinforcing bars 10° and 10"
may be biased apart (under tension) or biased together,
with tensile loading beiﬁg the predominant condition.

This axial loading is accommodated by the coupling 50
through interengagement of the upstands in the two
terminations 12* and 12**. In particular, the upstands are
arranged to engage along their bearing surfaces 29T, 29
formed in the side walls. These form the regions of
contact of the upstands under axial loading and in

particular there are no points of contact between the

3

transition regions 30, 31 because of the smaller radius of

the top transition region 30 as compared to the lower
transition region 31. Because the bearing surfaces 297,
291 are disposed normal to the direction of loading there

is no vector force developed to load the surrounding

sleeve 51. As such, this axial loading is fully contained

within the terminations.

To accommodate the shear load, the retaining device
51 has a section modulus which is sufficient to
accommodate the design shear loading. With this
arrangement, it is not necessary to orientate the

reinforcing bars so that shear is accommodated by the

interlock.

Fig. 7 i1llustrates a shear coupling 60 which is a
variation of the coupling 50. As the shear coupling
includes the components of the coupling 50 described above
for convenience like features have been given like
reference numerals. Furthermore for ease of description,
superscript is used to distinguish between the two

reinforcing bars provided in the coupling 60.

The shear connector 60 i1s utilised to interconnect

reinforcement from a wall 100 through to a slab 101. To

form this connection, the wall 100 i1s constructed firgt
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and incorporates reinforcing bars 10'. Instead of extending
solely in the plane of the wall 100, the reinforcing bars
10T are turned so as to extend to a face 102 of the wall
100. The wall 100 is cast with recesses 103 that project

in from the face 102 so as to expose the terminations 12°

and make those terminations accessible from the face 102 -
of the wall 100. In this way these terminations 12° are.
ready to receive the reinforcing bars 10™* in the set up of

the reinforcing for the slab 101.

In the illustrated form, the terminations 12T 12T are
of a shorter length having only three upstands rather than

the four upstands in the earlier embodiment. With this

arrangement, the terminations 12* do not protrude form the

face 102 of the wall 100.

In setting up the reinforcing for the slab 101, the
reinforcing bars 10'" can simply be connected to the

reinforcing bars 10 by forming an interlock 61 through

interconnection of the termination 12 with the

terminations 12°. The sleeves 62 are then disposed over

the interlocks to retain the terminations 1in engagement.
Moreover the sgleeves 62 have a section modulusg which 1g-

sufficient to accommodate the design shear loading at the

couplings 60.

Once the reinforcing has been connected, the concrete
can then be poured to form the sleeve. In casting the

concrete the recesses 103 are fully filled so as to ensure

there is adeguate cover over the reinforcing.

Figs. 8 and 9 show further wvariations on the profile

of the terminations 12 disclosed above. BAgain as these

terminations include many of the features described above

like features have been given like reference numerals.

In the embodiment of Fig. 18, the upstands 16, 17 and
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18 of the terminations 12 are of more complex design being

arcuate rather than.linear as in the earlier embodiments.

Fig. 9 illustrates yet a further wvariation on the
profile of the termination 12. In this embodiment, the

upstands are more undulating than in the earlier
embodiments. In the embodiments of both Figs. 8 and 9,
the bearing surfaces formed in the side wall inclined from
perpendicular to the direction of axial loading. This is
particularly the case for the embodiment of Fig. 9. As
such, in these embodiments, loading under axial loading
there will be a transfer of force to the retaining device,
although a majority of the load canvbe taken through the
bar. Further, because of the shape of these ﬁpstands, 1t
may be necessary to have a very tight tolerance between
the terminations and the retaining device to minimise
lateral slip. This tolerance can be formed by post
forming of the retaining device or by the use of packing

ag described above.

A coupling arrangement as described above has
substantial practical benefit. As each termination
extends from the bar shaft, the strength of the

termination can be properly matched to the strength of the

: .

bar, particularly where the termination is formed from the

same material as the bar shaft. A major problem with

prior art couplers that use separate components is the
fact that the reinforcing bar may vary in strength (e.qg.
nominally 500MPa/bar may have an allowed top strength of

650Mpa). This means that couplers may be mismatched with
extremely strong bars so the couplers need to be made to

accommodate this possible mismatch. This can have

attendant problems as it may reduce the ductility
properties of the coupler itself by providing a coupler of
higher strength than required. The integral nature of the

termination to the shaft obviates this mismatch and allows

for ductility and strength to the joint to be correctly
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matched to the bar shaft.

Typically by incorporating an«eﬁlarged end with the
profiled engagement face and having the material of the
termination thé same as the shaft, the strength at the
coupling is greater than the bar being joined. In one
form, the coupling has a strength of approximately 110% of
the strength of the bar although as will be appreciated
‘this could be varied by varying the dimensions of the

various components in the termination.

Even with this increased strength, the coupling

exhibits greater ductility than the bar shaft and tests
conducted by the inventor has shown this to be the case.

Without being bound by theory, this ductility increase has

shown to be found as under plastic deformation the

upstands tend to collapse which allows elongation along

the coupling.

Also, the normal bearing faces limit the longitudinal
slip of the coupling under load. Again tests conducted by

the inventor have indicated that there is slip of less

than 0.1mm under prescribed loading test conditions

i

(typically under 300Mpa of axial loading). A feature of
having the bearing faces normal to the direction of axial

loading 1s that the slip is not dependent on the fit

between the sleeve 51 and the coupled terminations. With

this arrangement, the sleeve does not need to be

manufactured to a precise tolerance.

Further, the coupling has a relatively thin profile
which i1s advantageous as it may allow thinner concrete
sections to be used in some circumstances whilst still
allowing adequate concrete cover to provide over the

reinforcing.

Finally, an advantage of the coupling is that it is
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easy to assemble onsite and easy to ascertaln onsite
whether the coupling has been properly installed. If the
terminations have not been properly connected together,
then it may not be possible to locate the sleeve over the
5 coupled terminations and/or it is élearly'visible as part

of a termination projects beyond the sleeve length.

In the claims which follow and in the preceding
description of the invention, except where the context
10 requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as
“comprises” or “comprising” is used in an inclusive sense,
1.e. to specify thepreéence of the stated features but

not to“preclude the presence or addition of further

15 features in various embodiments of the invention.

Variations and modifications may be made to the parts
previously described without departing from the spirit or
ambit of the invention.

i
f
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THE CLAIMS:
1. A reinforcing bar comprising a shaft extending along

a portion of the length of the bar and a termination
extending along an end portion of the bar, the termination
incorporating én.engagementface incorporating locking |
formations thereon arranged to interfit with a
complementary shaped termination to form an interlock
opera.tive to accommodate axial loading, the locking
formations being shaped so that the reaction force at the

interlock under axial loading does not induce separation

of the terminations.

2. A reinforcing bar according to claim 1, wherein the
termination is made integral with the shaft.

3. A -reinforcing bar according to claims 1 or 2, wherein
the termination is enlarged as compared to the shaft.

4. A reinforcing bar comprising a shaft extending along .
a portion of. the length of the bar and a termination |
extending along an end portion of the bar and being

:Lntegrally formed with the shaft, the termination being
enlarged as compared to the shaft and the termlnatlon
incorporating an engagement face 1ncorporat1ng locklng
formations thereon arranged to interfit with a

complementary shaped termination to form an interlock

arranged to accommodate axial loading.

5. A reinforcing bar according to any preceding claim,
wherein the termination is shaped to form an interlock
with a complementary termination of identical shape to

sald termination.

6. A reinforcing bar .according to any preceding cla:im,
wherein the locking formations comprise a plurality of

spaced apart upstands extending tra,nsversely' across the

Amended Sheet
- IPEA/AU
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engagement face and a plurality of recesses disposed
between adjacent ones of the upstands, wherein, in use,
the upstands and recesses interfit with upstands and
recesses dispdsed on the complementary shaped termination.

7. A reinforcing bar according to claim 6,'wherein.each
upstahd.includes_opposite side walls interconnected by a
_bridging<pdrtion, and wherein the opposing side walls of
adjacent ones of the upstands defihé reépective ones of

10 . the recesses.

8. A reinforcing bar according to claim 7, wherein the
side walls incorporate bearing surfaces which are arranged
to engage the complementary shaped termination in the

15 interlock.

9. A reinforcing bar according to claim 8, wherein the
bearing surfaces extend at an angle of within 10° of the

perpendicular to the direction of interlock axis and more

20 'preferably within 5° of the perpendicular.

10." A reinforcing bar according to one of claims 6 to 9,
wherein the upstands are stepped downwardly along the
engagement face towards the terminal end of the bar.

25
11, A reinforcing bar according to any:bne df claims 6 to
10, wherein a first sald upstand'extendé in the
longitudinal direction of the termination a distance
greater than a second said upstand.

30

12. A reinforcing bar accoxrding to any preceding claim,

wherein said bar is formed from steel.

13. A coupling for interconnecting first and second
35 reinforcing bars, the coupling comprising:
.~ first and second terminations extending along an end

portion of the first and second reinforcing bars

Amended Sheet
IPEA/AU
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respectively, at least one of the reinforcing bars having
its termination integrally formed with a shaft of that
reinforcingbar and being eﬁlarged as con@ared.to that
shaft, each termination including an engagement face
incorporating locking formations thereon, the engagement
faces of the terminations being 1in dpposing abutting
relation with the locking formatlions interfitting to form
an interlock; and |

a retaining device disposed around the interlock to

retain the engagement faces in the opposing abutting

relation to one another.

14. A 'coupling for interconnecting first and second

reinforcing bars, the coupling comprising:

first and second terminations extending along an end

portion of the first and second reinforcing bars

respectively, the terminations. each including an
engagement face incorporating locking formations thereon,
the engagement faces bf the terminations being in oppbsing
abutting relation with the locking formations interfitting
to form an intexrlock; and

a retaining device disposed around the abutting
terminations to retain the engagement faces in the
opposing abutting relation to one another, wherein the
coupling is arranged so that the interlock accommodates
éxial loading without inducing any substantial loading on
the retaining device. |

15. .Atcoﬁpling"according to i4,‘Wherein the reinforcement
bars further comprise shafts extending along a portion of
their length, and wherein at least one of the terminations
is made integral with its shaft.

16. A coupling according to claim 15, wherein the at
least one integrally formed termination is enlarged as
compared to its shaft.

Amended Sheet -
IPEA/AU
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17. A coupling according to any one of claims 13 to 16,

wherein the retaining device is in the form of a sleeve.

18. A coupling according claim 17, wherein the sleeve is
S slidable over the abutting terminations.

19. A coupling according to c¢laim 17 oxr 18, wherein the
sleeve has a shear strength that is greater than at least.

one of the reinforcing bars.

10
20. A coupling according to any one of claims 13 to ‘19,
wherein the first and second terminations are of identical
shape. | o

15 21. A coupling according to any one of claims 13 to 20,

wherein the locking formations comprise a plurality of
spaced apart upstands extending traﬁsversely across the
engagémeht face and a plurality of.fecesses disposed
between adjacent ones of the upstands, wherein the.

20 :wpstaﬁds and recesses of the first termination interfit
with upstands and recesses disposed on the second

termination.

22. A coupling according to claim 21, whereln each
25 upstand includes opposite side walls interconnected by a
bridging portion, and wherein the opposing side walls of
- adjacent ones of the upstands define respective ones of

the recesses.

30 23. A coupling according to claim 22, wherein the side
| walls incorporate bearing surfaces with the bearing
surfacés of the first termination engaging with the
bearing suxrfaces of the second termination in forming the
interlock. | |
35 '

24 . A coupling according to claim 23, wherein the bearing

surfaces extend at an angle of within 10° of the

Amended Shect
IPEA/AU
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pérpendicular to the direction of the interlock axis and
more preferably within 5° of the perpendicular

25. A coupling according te one of claims 21 to 24,
wherein in each termination, -the upstands are stepped
downwardly along the engagement face towards the terminal
end. of the respective bar.

26 . A coupling according to any one of claims 21 to 25,
wherein a first said upstand is wider than a second said-
upstand. | '

27. A coupling éccording.to any one of claims 13 to 26,

- wherein the reinforcing bars are formed from steel.

28. A method ot connecting-first-ahdseédhd réinforcing.
bars, the method comprising the steps:

| intercoﬁnécting first and second reinforcing bars by
forming an interlock between terminations formed on the

end of the reinforcing bars, at least one of the

reinforcing bars having its termination integrally formed

with a shaft of that reiﬁforcing bar and being enlarged as
compared to that sﬁaft, the interlock being formed by N
interfitting locking formations formed on the respective
terminations; and | |

providing a retaining device about the interlock to

retain the locking formations in interfitting relation.

29. A method of transferring load between first and
second reinforcing bars, the method comprising the steps
of : | | |
interconnecting the first and second reinforcing bars
by forming an interlock between terminations formed on the
end of the reinforcing bars, the interlock extending along

an axis and being formed by interfitting locking

formations formed on the respective terminations;

providing a retaining device interlock to retain the

Amended Sheet
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locking formations in interfitting relation; and

transferring loading through the interlock in the
direction of the interlock axis without inducing any
Substantial load on the retaining device.

Amended Sheet
IPEA/AU .
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