A connecting arrangenent for connecting reinforcenent bars FIELD OF

| NVENTI ON The present invention relates to a connecting arrangenent, for
connect i ngothes/oued2af or cenment bars of adjacent concrete eceseniosses2d hat
when adj oi ned, the individual reinforcenment bars are connected such that
they performlike a single reinforcenent bar throughout the entire
assenbl ed concrete el ements. BACKGROUND OF THE | NVENTI ON Concrete is the
nost comonly used material in the construction industry. However, concrete
is abrittle material, which perforns well under conpression, but not in
tensi on. Thi s A sonmeetheptaigementiot bamnedingtneindericement 3ats especi al |y bui | di ng
i ndustry. To enhance the performance of concrete, steel is usually

i ntroduced, as a nmeans of reinforcenent. Steel reinforcenment bars used in
concrete construction often need to be joined end to end so as to nmake up a
| onger bar length. St is desired to connect the reinforcenent bars in such
a way that tRELRORMVENTIORhar acteristics of the spliced bars approxi mate
that of a single continuous bar of equal |ength. Therefore, special
attention needs to be given to the connection details where the

r ei nf or cenent!"®drepeplr BV§rEpm eeiated e eheopnecting pegidepenty & rophesitge e bars are

j o: ned up ei tréiﬁ?rcayedé&%@@f la6jactt cBiﬁﬁél@@l@iﬁntsCWﬁ}%Ctvﬂ@ﬁSadﬁﬁqeg@iﬂéi ng. dLap g
splicing is r arranging the.rei nt bars side by side an
oPrea ted t SERIRRTRR RN PRY R2prtFu R UG Do Bt Yol o7 et
to be | apped "¢irforgenet dartreuahouttes enisaassereisdpenereidelsmenisr e steel material is
used to formthe | aplength. Further, |apping of bars may sonetines cause
severe congestion probl ens

BACKGROUND OF THE INVENTION

Concrete is the most commonly used material in the construction industry. However,
concrete is a brittle material, which performs well under compression, but not in
tension. This is unacceptable in the construction, and especially building iﬁdustry. To
enhance the petformance of concrete, steel is usually introduced, as a means of
reinforcement.

Stesl reinforcement bars used in concrete construction often need to be joined end
to end so as to make up a longer bar length. 1t is desired to connect the
reinforcement bars in such a way that the mechanical characteristics of the spliced
bars approximate that of a single continuous bar of equal length.

Therefore, special attention needs to be given to the connection details where the
reinforcement bars are joined together.

Currently, reinforcement bars are joined up either by lap splicing, mechanical
connections or welding.

Lap splicing is performed by arranging the reinforcement bars side by side and wires
tied together so that the bar ends are axially offset. As bars need to be lapped in
accordance to relevant design codes, more steel material is used o form the lap



at the connection areas. The common nechani cal connectors avail able are the
t hreaded connectors and the grouted connectors. The threaded connectors are
made by meansodwiscan i nternally threaded sl eeve, which nekESGOs®0930Y
engagenent with each of two bar ends to be joined. Due to the introduction
of bar threading, there is a reduction in the effective bar size for the
rei nforcenent. Tests have also indicated that there is a high possibility
for the systemfailing by fatigue failure with time. For grouted
connectors, the precision in positiontng these connectors is crucial for
proper and ease of installation. Finally, welding quality is dependent on
the environnental conditions and ability of the worker, to produce a good

connecti on wength. BusiasMamirade bt nahisoméemidd egudeSeldidtordgBSion§atbiekdat r oduced to
t he joi nt dug{ﬂﬁc&ﬁggkﬁgmggy alter the material characteristic, and in sone
cases, weaken the bar. Thi's is not acceptable. It is an object of the
present invention to overcone or at |east aneliorate one or nore of the

above probl efse tdmmbrempshiatital abrnectbls SCAIBSIE A 106 178 BSnBlods RRd Bl O art
nment i oned aaﬁ%ﬁmh%m?%FR%O be taken as an adm ssion of the state of connpbn
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general kno ge o e skilled addressee. SUMVARY OF THE | NVENTI ON The
present invention relates to a connecting arrangenent, for connecting a

first reinf ﬁna@mae@@dnn&@ﬁaa@m@'gy B RAIoR &P RIRRly BRade GEAL A 1O a Tl Tst
aspect of t v .on, there, |l rovided a connecting arrangenent, for
connect i ng a?'}a?(%sg&%wéigrn?'@ra (aenéen&gﬁt&gﬁg‘eo‘céwaﬁéh?nqsdo © JUBh &UP &9 Ateor ced
concrete el efFAUCio plukhr iyeadingi thete is enedetien &l beefiectibabamszeaiof itest
reinforcement. Tests have also indicated that there is a high possibility for the
system failing by fatigue failure with time.

For grouted connectors, the precision in positioning these connectors is crucial for
proper and ease of installation.

Finally, welding quality is dependent on the environmental conditions and ability of
the worker, to produce a good connection weld. Disadvantage of this method is that
the heat introduced to the joint during welding may alter the material characteristic,
and in some cases, weaken the bar. This is not acceptable.

It is an object of the present invention to overcome or at least ameliorate one or
more of the above problems in the prior art.

Discussion of any one of the prior art mentioned above is not to be taken as an
admission of the state of common general knowledge of the skilled addressee.



rei nforcenent bar extending therefrom a second concrete elenent having a
second rei nforcenent bar extending therefrom said first and second
r ei nf or cewenvodas®Ihavi ng enl arged end portions, an enclrassiGeods@veseen t he
interface of said first and second concrete elenents to contain a bonding
medi um a helical structure, dinmensioned to receive the first reinforcenent
bar and the second reinforcenent bar, said helical structure further
i ncluding at | east one bar extending throughout the |Iength of the helical
structure along the inner periphery oB the helical structure and said first
or second concrete el enment having a bore therethrough the enclosure to
all ow the bonding nediumto be introduced. Wien in tension, the interaction
bet ween t he ISMMARY OFrTUHE IMVENTION first and second reinforcenent bars, and
t he bondi ng mediuminteract to provide a strong connection. Preferred
aspects of the present invention are in accordance with the subject matter
of subsi di ar YN [PESRY BrenignereiRifsdn detPneschngra rangRtienr Br CcANSFINeR filst o t he
descri ption bynibetesebacto Areaiddeinigrebmerdtibast enmbodi ment of the invention, a
trough is formed on the surface where the second reinforcenment bar is
extending fromof the second reinforced concrete el enent so that when
arranged and ACPéBRhAR R ifitth afPedh af hie finvestione dhrip & erreiidedentconaastitgthel osure i s
;or mag. ACCﬁraaia@rrteat, aorse@m@dingn@cm&tmgmlgor@a &d”mereien\éléﬁltehto’lfb a égcontgh i s ]
orned on t . o t r. e [.c 4 t .where the
firet relnforiinsnt mndoe depahnbud 3 RSCESAay Sl TS 404"
connect i on wi'eiRfofcRBeR dapeEreing desrieme h 6proRd congreteplened indng asqcentred.
Accor di ng to rainfolteimentedl esieh@ny tHefefbRe shih fids tah@Recordtrigte@dmes B¢ med on t he
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when arranged an

second concrete elements to contain a bonding medium, a helical structure,
dimensioned to receive the first reinforcement bar and the second reinforcement bar,
said helical structure further including at least one bar extending throughout the
length of the helical structure along the inner periphery of the helical structure and
said first or second concrete element having a bore therethrough the enclosure to
allow the bonding medium to be introduced.

When in tension, the interaction between the helical structure, the first and second

reinforcement bars, and the bonding medium interact to provide a strong connection.

Preferred aspects of the present invention are in accordance with the subject matter
of subsidiary ¢laims of the appended claims, and are imported into the description by
reference.

According to first embodiment of the invention, a trough is formed on the surface
where the second reinforcement bar is extending from of the second reinforced

~concrete element so that when arranged and in connection with the first concrete
element, an enclosure is formed.

According to a second embodiment of the invention a trough is formed on the

surface of the first reinforced concrete element where the first reinforcement bar is



in connection with each other, an enclosure is fornmed. According to a first
aspect of the invention, there is provided a connecting arrangenent, for
connect i nyoaoda/aus429r ei nf orcement bar to a second rei nf oPCesBR005MaI329 N a
concrete structure, including a first reinforcenent bar, a second

rei nforcenent bar, said first and second reinforcenent bars having enl arged
end portions, a helical structure, dinensioned to receive the first

rei nforcenment bar and the second reinforcenent bar, said helical structure
further including at | east one bar ext#endi ng throughout the I ength of the
helical structure along the inner periphery of the helical structure and an
encl osed space to receive the helical structure having the first and second
r ei nf or cenentexibading fn@n,esonhat saerdaremgéd st ie chianectivg véth theesesbndacontieteet to al | ow

a bondi ng ”E%kHE%anQﬁmkmkﬁggHﬁﬁd In a preferred enbodi nent of the

i nvention, the ical structure is cylindrical in form In an alternative
enbodlnent of the invention, the helical structure is frustro-conical in
form DESCRI REtSSing e Hh@UREl&dinﬁbnObdeé int/éraibn, taheupiniseorricd on Mheghitfadze  NOr e

fully understoggy, ﬂ%’?P%l%&@é&Er?d .%nfotr&@ cb:‘?l:‘{&@fefe%m‘@o é}lwat Qzﬂer?’gé bhpsgy by way of

exanple only, wt erence S, PR whi ch: Fi gure
1 shows a fi r&$O RIFHYHH ﬁﬁ”ﬁ?rﬁﬁ@“ﬁﬁﬁﬁéﬁWmﬁﬁ arrangenent of the present

invention; Figure 2 shows a force fl ow diagram of the connecting

arr angterrent IAac&&ﬁbsao%n%Eh@@&%f tﬁe ﬁb&% tak i€ %n&e@taq,ron&eem@%a@%ﬁkemn t he
presen arra

t d
Do o esant - i antstiners M LRrlan e Ert e ACbRL B BB RALE e o

connect or of sﬁrﬁéurar@og@mg ajfirpl eoinfdresment bar, a second remforcement bar, said first and
second reinforcement bars having enlarged end portions, a helical structure,
dimensioned {o receive the first reinforcement bar and the second reinforcement bar,
said helical structure further including at least one bar extending throughout the length of
the helical structure along the inner periphery of the helical siructure and an enclosed
space to receive the helical structure having the first and second reinforcement bar
therein, said enclosure having at least an inlet to allow a bonding medium to be
introduced.

In a preferred embodiment of the invention, the helical structure is cylindrical in form.

In an alternative embodiment of the invention, the helical structure is frustro-conical
in form.

DESCRIPTION OF FIGURES

In order that the invention might be more fully understood, embodiments of the
invention will be described by way of example only, with reference to the
accompanying drawings, in which:

Figure 1 shows a first embodiment of the connecting arrangement of the present
invention;

Figure 2 shows a force flow diagram of the connecting arrangement in tension;



Figure 6 shows a third enbodi nent of the connecting arrangenent of the
present invention; Figure 7 shows a fourth enbodi nent of the connecting
ar r angemewo 2066/t4be29pr esent i nvention; and Fi gure 8 showscarsGabds@nosasi ve
arrangenment of the helical structure to be used in the present arrangenent.
The attached draw ngs are not necessarily drawn to scal e. DESCRI PTI ON OF
EMBODI MENTS OF THE | NVENTI ON Reference will now be nade in detail to the
preferred enbodi nents of the invention, exanples of which are illustrated
in the acconpanying drawi ngs. The preferred enbodi nents of the invention
are not intended to limt the invention in its broadest aspect to these
enbodi nents. On the contrary, the invention is intended to cover
alternatives, nodifications and equival ents, which nmay be included wthin
the spirit ang. , invention as,defined by the appended cl ai ns.
Furthgrnnre, ?ﬁﬁﬁﬁgﬁPg%F%afﬂﬁd @Pa?ﬂ%a'%EE@FF%?FHﬁ%EPthe embodi nent s,
numer ous specific details are set forth in order to provide an

under st andi ng Rijurd Nigholts @Re8IHToRBAGH bEB Y 5o used RAFEHEdRbartfgdht,dr awi ngs, an
enbodi ment of a connecting arrangenent 100 is seen in Figure 1. This
connecting arrangenent- 100 is used prinmarily in the construction industry
to connect adjféIur heoweirreend edbestiment efttee einnentdr of s peserp ngertiast
concretestructures. Therefore, as seen in Figure 1, the connecting
arrangenent 1 is.used tg.connect a first reinforcenent bar 30 of a first
concrete el erre(%?ﬂure{lg e g]érg Swgo‘ﬁrg?ﬂfc’é?r@e%?ﬁd'rﬂ?a"f‘”aé‘ée’m“t &' Kb concr et e
el enent 60 theMeMPnconnecting the first concrete elenent 40 to the second
concrete el enent 60. Figure 1 shows the exanple of the connecting

arrangenment 1 used in a pre-cas
9 q:cl)gure J;shows a foBrth embodJltment of the connecting arrangement of the present

invention; and

Figure 8 shows an alternative arrangement of the helical structure to be used in the
present arrangement.

The attached drawings are not necessarily drawn to scale.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION

Reference will now be made in detail to the preferred embodiments of the invention,
examples of which are illustrated in the accompanying drawings. The preferred
embodiments of the invention are not intended to limit the invention in its broadest
aspect to these embodiments. On the conirary, the invention is intended to cover
alternatives, modifications and equivalents, which may be included within the spirit
and scope of the invention as defined by the appended claims. Furthermore, in the
following detailed description of the embodiments, numerous specific details are set
forth in order to provide an understanding of the present embodiments. -

Referring to the drawings, an embodiment of a connecting arrangement 100 is seen
in Figure 1. This connecting arrangement 100 is used primarily in the construction

industry to connect adjoining reinforced concrete structures or pre-cast concrete



concrete el enent arrangenent. Steel bars (known as reinforcenent bars) are
introduced into concrete elenents to reinforce the concrete el enents or

bl ocks sowohade/isbezy may perform wel |l under both conpres®CosGansd/ ovensi on.
Concrete elenments with steel bars introduced are known as reinforced
concrete el enents. The reinforcenent bars, in the formof a first and
second rei nforcenent bar 30, 50, may be introduced into the first and
second concrete el enents 40, 60 via any known nethods. The connecti ng
arrangenment 100 includes a connector 40 shaped in the formof a helical
structure 96. The helical structure 96 provides the connection between the
first and second rei nforcenent bar. Wen in use, the first and second

rei nf or cementirRanss. aﬁ&efa.@saé éééﬂ@rdﬁ ek R l‘ﬂe%&ﬁ‘\ebﬁg'aﬁ;@h e%tewmoué @sedTo conpl ete

th t trod h
o oarery, M s T oaCE R R e T Tl fortie SemgnaS e P Bogant bar |
and the hel i eaitforsement barr® F6. seTorel @duraietatagest 63 thetpby canmedting éreeiitet wi | | be

subsequentlyc@méze[@ﬂghmmtﬁ@&&bméola@fet@%ﬁyﬁaéagemedl um 20 such that the
connect i ng arrangenent is achi eved, an enclosure 98 is necessary to ret ain

t he bonding nmedium 20, in interaction with the helical structure 96, and
the first andfiw@cbsmbwseﬁenémmgbrmme doamestir@Ogrrab@emeéfh ¢0tewmet dsape-@8 is to be

provi ded bet weghett BBmbMLEEIRRENOf the first and second concrete el ements
40, 60. In other words, the enclosure 98 is to be provided in between the
first and second concrete elenents 40, 60 and between the surface where the
first reinfoﬁhﬂﬁbmﬁ(hawn3@r@mom@d@nbamhmbhemﬂmmﬂﬁm@omwmﬁieeméannt 40, and

wher e t hesecoffhofginy QhGERR/MRR or Bi6LIENESAd: &r%mnwepeﬁ&mm SROGHRE © el ement
60 when irranged in a connecting arrangement
compression and tension. Concrete eleménts with steel bars introduced are known

as reinforced concrete elements.

The reinforcement bars, in the form of a first and second reinforcement bar 30, 50,
may be introduced into the first and second concrete elements 40, 60 via any known
methods.

The connecting arrangement 100 includes a caonnector 10 shaped in the form of a
helical structure 96. The helical structure 96 provides the connection between the
first and second reinforcement bar. When in use, the first and second reinforcement
bars are positioned within the helical structure. To complete the connection, a
bonding medium 20 needs to be introduced, through an orifice, to provide a bond
between the first and second reinforcement bar, and the helical structure 96. The
advantages of this arrangement will be subsequently described.

To retain the bonding medium 20 such that the connecting arrangement is achieved,
an enclosure 98 is necessary to retain the bonding medium 20, in interaction with the
helical structure 96, and the first and second reinforcement bars 30, 50. The
enclosure 98 is to be provided between the interface of the first and second concrete
elements 40, 60. In other words, the enclosure 98 is to be provided in between the
first and second concrete elements 40, 60 and between the surface where the first
reinforcement bar 30 extends from the first concrete element 40, and where the



The first, second, third and fourth enbodi ments of the invention differ in
that different orns of enclosures are provided for the invention. n a first
enbodi mrenvogbhewvaaci2n Fi gure 1, the connecting arrangenmencifG206/0u6e t o
connect a first reinforcenent bar 30 of a first concrete elenent 40 to a
second "ei nforcenent bar 60 of a second concrete elenent 60. In a first
enbodi nent of Figure 1, the second concrete elenent 60 is provided with a
recess, formng a trough 90 and sidewalls 9 1 on the surface of the second
concrete elenent 60. This surface of 7the second concrete elenent is the
surface where the second reinforcenent bar 50 extends therefrom
Arbitrarily and as shown in Figure 1, the second concrete elenent 60 is
provi ded wi tsBcdrbiereinfordsgianOBaragitbngs dewalnk ssebdnd @nbrgteetlehenrt @nehef t he

concrete el epen e%ipgggig&ﬁﬂgﬁa%gg&ged with a recess, for a pre-cast

concrete arrangenen en 1 n position, an enclosure 98 may be
formed in between the concrete el enents for the connecting arrangenent 100
to be positi preikt, sB6onaLRIRd drd fétirg wirbodimettief tseioomidon dffenfrothaieifiereant bar 50

ext ends fromo}ngeof%%Cg#g@?%%rpggvbtep%r%q%qqogpncr ete elenment 60. The second

concrete el ement I ncludes at |l east one orifice, in the formof a
bore 4 1 through the sidewalls 9 1 to all ow bondi ng nedi um 20 to be

i ntroduced. Theidt BRO6diRETispRET i FRfireth theaonettgarraddemest 100y igkddo wi t h at

| east one bar_ 95 extendi 0 u dhegfiedin® f3ed se@hastructure
96. An err‘nodi“c"r’“?%(:’r‘\ctt ao}rgtrggp%gh%ta?g@r(ﬁc% ﬂ%te&gg ?sese%n in grgat er detail, in
Figure 3. Al sinfaeemaaehpr po ol gaens concretpglegifpfS03 1, S 5 1 of the first and

second rei nforcenent bars 30, 50, that approach each other are provided
with enlar ge% aefﬂs Sem%gdirﬁgr%’of EB&r% 1, the second concrete element 60 is provided with a

recess, forming a trough 90 and sidewalls 91 on the surface of the second concrete

element 60. This surface of the second concrete element is the surface where the

second reinforcement bar 50 extends therefrom. Arbitrarily and as shown in Figure 1,

the second concrete element 60 is provided with the trough 90 and sidewalls 91.

Only either one of the concrete elements needs to be provided with a recess, fora

pre-cast concrete arrangement, so that when in position, an enclosure 98 may be

formed in between the concrete elements for the connecting arrangement 100 to be

positioned.

As seen in Figure 1, the second reinforcement bar 50 extends from the trough 90 of
the second concrete element 60. The second concrete element 60 further includes at
least one orifice, in the form of a bore 41 through the sidewalls 91 to allow bonding
medium 20 to be introduced.

The inner periphery of the connector 10 is provided with at least one bar 95
extending throughout the length of the helical structure 96. An embodiment of the
helical structure 96 is seen in greater detail, in Figure 3.

Also as seen in Figure 1, the ends 31, 32 51 of the first and second reinforcement
bars 30, 50, that approach each other are provided with enlarged ends 32, 52, more
clearly seen in Figure 4. The advantages of the enlarged ends 32, 52, will be
described subsequently.



clearly seen in Figure 4. The advantages of the enlarged ends 32, 52, wll
be descri bed subsequently. Wien positioned for use according to the present
i nvent i onyothes/d46929t and second rei nforcenent bars 30, POT/S&szersneaseyved

wi thin the confines of the helical structure 96, as seen in Figure 1. \Wen
in use, the second concrete elenent 60 is placed with the trough 90 facing
towards the first reinforcenment bar 30 to be in connection with. The
helical structure 96 is then placed over the upwardly extending first

rei nforcenent bar 30 so that the firstgreinforcement bar 30 is positioned
within the internal confines of the helical structure 96. Next, the second
concrete elenent 60 is positioned over the first concrete el enent 40
thereby formng an enclosure 98, and so that the second reinforcenent bar
50 is positioned wt. he confi nd in.close o tt|n | ati onship
with tE\e fi rs%eglpﬁ gorng%n%n%se l?ﬁcong'@ to A0S BIesRA “ﬁveﬁlo ﬁ‘gaf he ends 3
1 and 5 1 ar e rg¥fergeroend bes 38, @alaaﬁ@e@veén@@n:me acrlrtﬁn@zof tﬁmbeleail%rrlfqerd ends 32
and 52 are showmsisBéfigFalretio the first and second reinforcement bars 30,
50, but may also be affixed onto the ends 3 1 and 5 1 so that they are

di stinct. For exanple, discs or knobs dinensioned | arger than the dianeter
of the end 3 Whendn Bk, thesseadrfdi coactete @lentest éhigsplacBdimith ére, trquble 9@ frdcingged ends

32, 52, may ev&mrdandfirstbihfborerBht BAR8EhiInalin EHBQSH W@k rheﬁsbis!%cture
r ei nf or cenent further includes

ars 3 0. The second concrete
at | east one @gﬂset%ﬁn géﬁgtoéﬂdF%bowaﬁcﬁ%ng‘ﬂgrséfedg%é‘?menébaf 0w e fir st
and second cotict eieforedregnt s 3& isepgsiisnedi withird the gntbmalachnbnased , thagelsalen i n
Figure 1, thedidstog@nd second reinforcenment bars 30, 50, are in a closely
spaced relationship, or in an abutting engagenent.

Next, the second concrete element 60 is positioned over the first concrete element
40 thereby forming an enclosure 98, and so that the second reinforcement bar 50 is
positioned within the confines, and in close or abutting relationship with the first
reinforcement bar 30.

As seen in Figure 1 and 4, the ends 31 and 51 are provided with enlarged ends 32
and 52. The enlarged ends 32 and 52 are shown integral to the first and second
reinforcement bars 30, 50, but may also be affixed onto the ends 31 and 51 so that
they are distinct. For example, discs or knobs dimensioned larger than the diameter
of the end 31 and 51, is affixed to the ends. Further, the enlarged ends 32, 52, may
even be of different material composition from the reinforcement bars 30, 50.

The second concrete element 60, further includes at least one bore 41 extending
through the sidewall 91. When the first and second concrete elements are positioned
o be adjoined, as seen in Figure 1, the first and second reinforcement bars 30, 50,

are in a closely spaced relationship, or in an abutting engagement.

When the first and second concrete elements 40, 60 are in position, bonding medium
20 is introduced through the at least one bore 41 into the cavity 98. The bonding
medium 20 may be introduced, using high-pressure sources or otherwise. When
pressure is introduced, a second bore 42 is preferably provided, as an outlet, so that

a build up of pressure within the enclosure 98 will not be experienced. Further,



When the first and second concrete elenents 40, 60 are in position, bonding
medi um 20 is introduced through the at | east one bore 4 1 into the cavity
98. The bwodbew4s®di um 20 may be introduced, using hi gheprssersmossaur ces or
ot herwi se. Wen pressure is introduced, a second bore 42 is preferably
provi ded, as an outlet, so that a build up of pressure within the encl osure
98 will not be experienced. Further, having a second outlet allows the

encl osure 98 to be conpletely filled with bondi ng medium 20. Once the
bondi ng nmedi um 20 sets, the connecting arrangenent 100 is conplete. The

pur pose of the connecting arrangenent 100 is such that when the discrete
concrete el enents are assenbl ed one to another, the individual

rei nforcement h\Rags @6%%9&%%&%@ Wedbstifdads b @@Xorﬁﬁ%@@ Hiad \’Vlh]eoo?lfilﬁ%ggl ©

rei nforcenent bar % & %hg E he entire assenb concrete e nts. Wen
tensile forcemPSUBLePEHER BN &99RALT] sets 8}968%”95"1‘@ FRpeaest18%s t he
connecti ng arecamiperent 100. The enl arged ends 32, 52 are advantageous as it
prevents the first and second reinforcenent bars 30, 50 from slipping away
fromthe connecting arrangenent 100, which is undesirable. Figure 2 shows
the force diagrans depicting the advantage of the connecting arrangenent of
t he present i Theepdrpasa.of Alse s@@acting aﬁh@menmoa Beutintrer aoth e disdrsveen t he

bondi ng medi U&Bn%r@t@@&nén@ar@@%s%ﬁ@ oﬁ@gos?rﬁ)%‘fe{ |h<?v134£?ne df}8md Igg%rtﬁjondi ng

medi um 20 provi des an oppose es suc t the
first and sec@ﬁ&OWEFﬁ?6W@éW§HPVB§W§md*%aﬁﬁEﬁﬁ%ﬁﬁ@ﬁ“@ﬁbB@@FP@MWtWFth|n t-he
confines of t&wirdadsenod) ofsbnaiatt alemed. when an external tensile force is
exerted. Further, in the force flow diagramas seen in Figure 2, the

enl arged ends 32, 52
When tensile force is experienced, the tensile forces are imparted to the connecting

arrangement 100.

The enlarged ends 32, 52 are advantageous as it prevents the first and second

reinforcement bars 30, 50 from slipping away from the connecting arrangement 100,
which is undesirable.

Figure 2 shows the force diagrams depicting the advantage of the connecting
arrangement of the present invention. As seen in Figure 2, the interaction between
the bonding medium 20 and the enlarged ends 32, 52 is such that the bonding
medium 20 provides an opposed force to the tensile forces such that the first and
second reinforcement bars are maintained in position within the confines of the
helical structure 96 when an external tensile force is exerted.

Further, in the force flow diagram as seen in Figure 2, the enlarged ends 32, 52
direct the forces towards the at least one bar 95, known as a force transfer bar,
which in turn directs the force back towards the_first and second reinforcement bars,
or more specifically the first and second enlarged ends, so that, again, the externally
exerted tensile forces are internally opposed, within the enclosure 98. In Figures 1,

2, 3, 6 and 7, there are 2 force transfer bars as arfanged in the helical structure 96.

The helical structure 96 is also advantageous as the internal edges of the helix

provide a radial inward compression so that the inward compression further provides



direct the forces towards the at |east one bar 95, known as a force
transfer bar, which in turn directs the force back towards thejirst and
second r evofssaeent bars, or nore specifically the firstracdissocnd

enl arged ends, so that, again, the externally exerted tensile forces are
internally opposed, within the enclosure 98. In Figures 1, 2, 3, 6 and 7,
there are 2 force transfer bars as arranged in the helical structure 96.
The helical structure 96 is also advantageous as the internal edges of the
helix provide a radial inward conpressjon so that the inward conpression
further providesa cohesive force to prevent the first and second

rei nforcenent bars 30, 50 from slipping away, when an external tensional

force is EXpeL 'cmgﬁgéorg%]ﬁégr%\g{f thevmﬁnangrﬁ%ﬁggwgfg%%eﬁggﬂ B g@ EI;OSfrtti) troduced

into the enclosur I cal structur _ force’transfer bar 95
and the enl arJedinedwry: sben aexiepapigayeosa iexesigicadhe ext ernal tensi onal
force is effectively resisted. The connecting arrangenent 100 therefore
effectively regsi S| | .forces. npr.essional .forces a imlarly
Fesi sted Fur [RETO EASHS Wit E i 2 AT PR A e FrERErd o Phat i ve
forms of encl bR s§ugvre\A6dée Pise traheferclemiriScaridnibe anlewad enems. 138 dve

positioned. THrr&€aRAthaeilbeiteMBNbnsimalteBdisichedildpictisted.descri bes an
alternative formof an enclosure 98. As seen. in Figure 5, the first

concrete elenent 40 is provided with a recess, formng a trough 90 on the
surface of théhea cpryectingnaraspemet etd@nthed®re Bliectifdly sesistotansiena felcesrent 40

i ncl udes the Ceapdsmadiocsess siigd rbdksiéde second concrete el enent 60 of the
first enmbodi nent. When in use, the first concrete elenment 40 is positioned
with the first reinforcing bar 30 extending upwards. The helical structure
96 is then pl bether embedimerds densdbatl gifferxandmidi the akdmadive fasinafob eodoseres bar 30 so
that the fir sproliBbd¥boths 85HRBE NG Afrang@mb to be positioned.

The second embodiment as seen in Figure 5 describes an alternative form of an
enclosure 98. As seen.in Figure 5, the first concrete element 40 is provided with a
recess, forming a trough 90 on the surface of the first concrete element 40. The first
concrete element 40 includes the features as described in the second concrete
element 60 of the first embodiment. .

When in use, the first concrete element 40 is positioned with the first reinforcing bar

30 extending upwards. The helical structure 96 is then placed over the upwardly

extending first reinforcement bar 30 so that the first reinforcement bar 30 is
- positioned within the internal confines of the helical structure 96.

Next, the second concrete element 60 is positioned over the first concrete element
40 with the trough 90 facing towards the first concrete element 40. This arrangement
thereby forming an alternative enclosure 98, and positioned so that the second
reinforcement bar 50 is positioned within the confines, and in close or abutting
relationship with the first reinforcement bar 30.

In a third embodiment of the invention, and as seen in Figure 6, an alternative
arrangement, where both the first and second concrete elements 40, 60, are

provided with troughs 90 and sidewalls 91, so that a larger enclosure 98 is provided.



positioned within the internal confines of the helical structure 96. Next,
the second concrete elenent 60 is positioned over the first concrete

el ement A9ownddnstdze trough 90 facing towards the first eomscebtwswedraent 40.
Thi s arrangenment thereby formng an alternative enclosure 98, and
positioned so that the second reinforcenent bar 50 is positioned within the
confines, and in close or abutting relationship with the first

rei nforcement bar 30. In a third enbodi nent of the invention, and as seen
in Figure 6, an alternative arrangenent, where both the first and second
concrete el enents 40, 60, are provided with troughs 90 and sidewalls 91, so
that a larger enclosure 98 is provided.In this enbodinent, the at |east one

bore 4 1 may IlﬁQmBreﬁ%bQ@ﬁ@nte{hE%ﬂea@ﬁoﬁe%ré k{ %ay%rﬁé\ﬁée‘é e@th@rn@mhe(?ﬁstt he second
concrete el ement r concrete ele as the bore

4 1 provides &R ﬁ'Weﬁdﬁéggs?ﬂ¥‘ RN F%§ﬁ78p5§£ rhe'efﬁﬂ'?‘i’?ﬁeenbodlnent
of the |nvent@@me@%@ﬁkmmafmgbme47pmwﬁes@bnmg@&mngu&mﬁ&ngeham@9&00 is
applied in an in-situ casting construction. In this construction, neither
the first nor the secon% % ncre}e el enent has a requirenent of haV|ng a
recess, as coficPelHT £LThodimey Ph g fuettey sefi ¢ iR HIUR EnleoSPectBg ovi ded f or
t he formati onargdngemers i10Q iscagtiedhig. anAn-gitr eas&*ngs&umm&camn anh thésr m&uruoeorenbodl nment
of the helicaheifbs Hethik ‘ﬁorgﬁxe s@@lﬁaﬁ%eﬁ&@te Q%déﬁt has Q%%%Q%thawﬁd"g is in the

formof a frusto-conical arrangenent necting arrangenent,

f or connectlnﬁmﬁmfF?§Pm?@Fd?8P@€ﬁéﬁp"%ﬁY W%”hagéﬁgﬁﬂ"?@Fﬁpéqé%h@ﬂt bar in a

concr et e str ubtruatiep of inskwahstrg. a first reinforcenent bar; a second

rei nforcenent bar; said first and second rei nforcenment bars having enl arged

end portions, _ . . )
Figure 8 shows an alternative embodiment of the helical structure 96, where the helix

is not columnar, and is in the form of a frusto-conical arrangement.



a helical structure, dinensioned to receive the first reinforcenment bar and
the second reinforcenent bar, said helical structure further including at
| east onewbanosxtendi ng t hroughout the |l ength of the helPrTtaiG2eaisroakur e
along the inner periphery of the helical structure; and an encl osed space
to receive the helical structure having the first and second reinforcenent
bar therein, said enclosure having at least an inlet to allow a bondi ng
mediumto be introduced. 2. A connecting arrangenent, for connecting a
first reinforced concrete elenent to aisecond reinforced concrete el enent,
including a first concrete elenent having a first reinforcenment bar
extending therefrom a second concrete el enent having a second

rei nf or cenent chammext endi ng therefrom said first and second reinforcenent
bars having enl arged end portions, an enclosure between the interface of
said first and second concrete elenents to contain a bonding nmedium a

hel i cal structlure,A @pimesiisio ai@dganent, doecarpetting o firss teifecah@it gament bar and

the second rekgfond Ee@i?@é@melaahsararﬁééo@lcrla@s'trﬁ&ure%ﬁcmaﬁg”re further including at
| east one bar exteqdlqgﬁégéﬁggﬂout the [ength the helical structure

al ong the inner perlﬁﬁ # helical structure; and said first or
second concrete elaseeerd réinfvicemerd bbor e t her et hrough the encl osure to al | ow

the bondi ng nedi urBaIdesbsnd é&t:érfadé!ﬁf%@emént/éfa&%gﬁﬁgc%méﬁgeoaénd%“%8&?“t for

connecting a first gln orced concr et réi nforced
concrete el ement &t STAPHHEUS dbieasiones o feeiveina figst feiniuigamans basiengtheon t he
surface of theedond st’elnforeernérmlberedaldchlenrratetstmcmkdafmnér indnesirgy dtheast bk bar

extending throughout the length of the helical structure along the inner periphery of
the helical structure; and
an enclosed space to receive the helical structure having the first and second

reinforcement bar therein, said enclosure having at least an inlet to allow a bonding
medium to be introduced.

2. A connecting arrangement, for connecting a first reinforced concrete element
to a second reinforced concrete element, including

a first concrete element having a first reinforcement bar extending therefrorﬁ;

a second concrete element having a second reinforcement bar extending
therefrom;

said first and second reinforcement bars having enlarged end portions,

an enclosure between the interface of said first and second concrete
elements to contain a bonding medium;

a helical structure, dimensioned to receive the first reinforcement bar and the
second reinforcement bar, said helical structure further including at least one bar
extending throughout the length of the helical structure along the inner periphery of
the helical structure; and

“said first or second concrete element having a bore therethrough the
enclosure to allow the bonding medium to be introduced.

3 A connecting arrangement, for connecting a first reinforced concrete element

to a second reinforced concrete element according to claim 2, wherein a trough is



rei nforcenent bar is extending from so that when arranged and in
connection wth the second concrete elenent, an enclosure is fornmed. 4. A
connect i /yoanscaageeent , for connecting a first reinforcedTsonaspresel enment
to a second reinforced concrete el enment according to claim?2, wherein a
trough is fornmed on the surface where the second reinforcenment bar is
extending fromof the second reinforced concrete el enment so that when
arranged and in connection with the first concrete el enent, an enclosure is
formed. 5. A connecting arrangenment, fpy connecting a first reinforced
concrete elenent to a second reinforced concrete el enent according to claim
2, wherein a trough is fornmed on the surface of both the first and second

rei nf orced Coﬂﬁr‘h@é %nQL@@ﬁr@ceS& th@%rst‘é@ﬁf@rc@& AN9&H Akl Q/h&%ntlﬂgcfﬁéton with

each ot her, e;nc osuhe I'S . A connect1 ng arrangenent
connecting a f iy rpempent Rerds E’Qﬁ“ddf@r{&"bts% el whemirange ar@éeewe?t@n rY‘f'tBr ced
concret e el entrtseemdopmbraigelbment] s encidsuravh &r@ed t he helical structure is
cylindrical in form 7. A connecting arrangenent, for connecting a first
reinforced concrete elenent to a second reinforced concrete el enent
according to &l ai rft LGHES BTFOPRENt{aY Gopagcting # (st rgintoraed cencraie plemeni cal i n
form to a second reinforced concrete element according to claim 2, wherein a trough is

formed on the surface where the second reinforcement bar is extending from of the

second reinforced concrete element so that when arranged and in connection with

the first concrete element, an enclosure is formed.

5. A connecting arrangement, for connecting a first reinforced concrete element
to a second reinforced concrete element according to claim 2, wherein a trough is
formed on the surface of both the first and second reinforced concrete element so

that when arranged and in connection with each other, an enclosure is formed.

6. A connecting arrangement, for connecting a first reinforced concrete element
to a second reinforced concrete element according to claim 2, wherein the helical
structure is cylindrical in form.

7. A connecting arrangement, for connecting a first reinforced concrete element
to a second reinforced concrete element according to claim 2, wherein the helical
structure is frustro-conical in form.



