WD 20061046929 PCT/ SG2005/ 000329 A connecting arrangenent for connecting
rei nforcenent bars FIELD OF | NVENTI ON The present invention relates to a
connecting arrangenment, for connecting the reinforcenent bars of adjacent
concrete el enents so that when adjoined, the individual reinforcenment bars
are conneWPSd4e%’ t hat they performlike a single r8fFAPBHCEHEHY bar

t hroughout the entire assenbl ed concrete el enents. BACKGROUND OF THE

| NVENTI ON Concrete is the nost commonly used material in the construction

i ndustry. However, concrete is a brittle material, which perfornms well
under conpression, but not in tension. This is unacceptable in the

construction, gmn%ﬂggiéh%e\‘neg%k inAg ting elistbrcymentGarsenhance the perfor mance
of concrete, steel is usually. introduced, as a nmeans of reinforcenent.
Steel reinforcenent bars used in concrete construction often need to be
joined end to end so as to make up a longer bar length. It is desired to
connect the reinforcenent bars in such a way that the mechanica

char act eri st FiEs.DodF INVENSYIN ced bars approxi mate that of a single
continuous bar of equal length. Therefore, special attention needs to be
given to the_connection details where the reinfor?enent barﬁ are joined

t oget her. CurPemISS PETRP JPRBTEhE BHIPE NG U FodPtRE Dy | ap
splicing, necddrceednt bayemiedirohsomretaveledenty so Likgy et iadicingd. itke per f or med by
arrangi ng t hendhRiADTBRERERIE bhalfe sndtddkud e Badpshof€se 4 kifige t 0get her so
that the bar reeirrl}gr?en%rn?l%a@mro%%ﬂ%t tRé %%%tasse%leg nere[d%R eFlt(& be l'apped in

accordance to reéelevant desrgn codes, nore steel material is used to form
the | ap WD 2006/ 046929 PCT/ S&G2005/ 000329

BACKGROUND OF THE INVENTION ~

Concrete jis the mast commonly used matetial in the construction industry. However,
concrete ié 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 performance of concrete, steel is usually introduced, as a means of
reinforcement.

Stesl reinforcement bars used in concrete construction often need fo be joined end
to end so as to make up a longer bar length. H is desired fo 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.

Currerity, 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 1o be lapped in

accordance to relevant design codes, mare sieel material is used to form the lap




2 length. Further, l|apping of bars may sonetines cause severe congestion
problens at the connection areas. The comon nechani cal connectors
avai l abl e are the threaded connectors and the grouted connectors. The

t hr eaded n are made by neans of an internally,. 96 ?%%E; | eeve,
which m ﬁ%agﬁ&g%fng engagenent with each of two barygﬁ'éﬁ:b §§joined.
Due to the introduction of bar threading, there is a reduction in the
effective bar size for the reinforcenent. Tests have al so indicated that
there is a high possibility for the systemfailing 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

i s dependent on the environnental conditions and ability of the worker, to
produce a gordgte.oRRBE] begngwehals mbl Safvast AgR Bferd BirgediBt figdehs that the
heat introdugﬁgg&ﬁm%mﬁahggnt during welding may alter the materi al
characteristic, and in sone cases, weaken the bar. This is not acceptable.
It is an object of the present invention to overcone or at |east aneliorate
one or nor eTf coprven atedveicy coloba@ms avaiibichee e irosadat tann®ikscargisheon of any one
of the priorgantd BaRidoned above is not to be taken as an adm ssion of the
state of common general know edge of the skilled addressee. WO 2006/ 046929
PCT/ SG2005/ 000329 3 SUMVARY OF THE | NVENTI ON The present invention rel ates
to a connect il MYyERYCH REEREEHE are fgde yorRreTefian fteanafly thispdedisisey whidenent bar to a
second r ei nf orkmnerRving @ngagement 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
reinforcement. Tests have also indicated that there is a high possibifity for the
system failing by fatigue faifure with time.

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

Finally, welding quality is dependent on the environmental conditions and ability of
the worRer. to produce a good connection weld. Disadvantage of this method is that
the heat iniroduced 1o 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 ane 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.




According to a first aspect of the invention, there is provided a
connecting arrangenent, for connecting a first reinforced concrete el enent
to a second reinforced concrete elenment including a first concrete el ement

having a . first, Lei nforcement bar extending therefron} é&&ﬁﬁgsgoncrete
el ement having a second reinforcenent bar extending t rom said first

and second reinforcenent bars having enlarged end portions, an encl osure
between the interface of said first and second concrete elenents to
contain a bonding nmedium a helical structure, dinmensioned to receive the
first reinforcenent bar and the secand reinforcenent bar, said helical
structure further including at | east one bar extendi ng throughout the

| ength of the helical structure along the inner periphery of the helical
struct ure an8UMBBNRY GF Tith INVENT®EXbNd concrete el enment having a bore

t her et hrough the enclosure to allow the bonding nmediumto be introduced.
When in tens et ween |%rcostructh? the first

and second b%fHF%WE@W?hF’Eﬁﬁg%lﬁﬁﬂmFﬁmgﬁ"mﬁfmem AT 256t to provi de
a strong conr@éwetm?ﬂtbaPFOeﬂfféW"éde"é@WSb%f the pr esent invention are in
accordance with the subject matter of subsidiary clains of the appended

cl ai s, and. QEeyddgPar Ll k0, HGATAGHLP 0D Do of e0Engccording to

first enbodlnen he i nvention on the surface where

t he second réﬁﬁpﬂP@%n@ﬁPmBﬁWm9§ié%féﬂﬂ?ﬁﬁ’F?BWP ﬁeTﬁEtgéﬁéﬁH“ einforced -
concret e el emsritressiocantrgte dlbreent analuding ed figsh dofarete glemettt hamowd tirstt he fi r st

concrete el eRAttemartbal BEABY fRrckrdm [ DIOBE cotOsIstha@ndvinga se@eond enbodi ment
of the I nvent L ahodud Bhchdnd BLARG Oid A and U6IAE Feifilicldlgy ELLST T el nforced

concrete el enen rer’ntorcement 929
PCT/ S&2005/ O%Q%enlalged end porttions, an enclosure between the interface of said first and

second concrele 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
tength 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 hefical 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 claims 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 o 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




extending from so that when arranged and in connection with the second
concrete elenent, an enclosure is forned. According to a third enbodi nent
of the invention, a trough is formed on the surface of both the first and

second rq%gquﬁﬁgngoncrete el enent so that when arrangg@ éﬂgymhgwconnection
wi th each ot'her, "an enclosure is fornmed. According to a Flrsi aspect of the

invention, there is provided a connecting arrangenent, for connecting a
first reinforcenent bar to a second reinforcenent bar in a concrete
structure, including a first reinforcenent bar, a second reinforcenent bar,
said first and second reinforcenent4 bars having enlarged end portions, a
helical structure, dinensioned to receive the first reinforcenent bar and
t he second reinforcenent bar, said helical structure further including at
| east one baexeximridime tHvosgiGuged dne i engichorofith tehectrel dogatte st ruct ur e

al ong the i npREmeREL] HRBIM Obihe 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
medi um t o be Actaitingod Gl emperingenpefdfedpyeaiPredier @l idprmed PN FBSUT4s9ent i on, the
hel i cal st r uet totiethi Sirscyrkdisagind @Rlordea cirofem elentent @thamber aahgadesnenbodi ment  of

the inventi o, oohieidGhi Gl oSt LNEIMERs & Bridaust ro-conical  in form
DESCRI PTION OF FI GURES I n order ‘that the invention nmight be nore fully

under st ood, enbodi nents of the invention will be described by way of
exanpl e onl y Airdug. o p EBpiereACEnt Barine. hee Eermydea areaFaR #EgE e  n whi ch:
Figure 1 shovs anfeptingta fiestrizodirosmeartt bef to tahecand mevdatarmag tar mangemeiat of t he
present i NVeRLduRE) inclidighll @s: Zintwntdad QEend bigdtcshaadi-ankiokist 8 connecting
arr angemsnt Is@cotng nr%anlQément bars having enlarged end portions, a helical structure,

dimensioned fo recsive the first reinforcement bar and the second reinforcement bar,

said helical structure further including at ieast one 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 struclure having the first and second reinforcement bar

thergin, said enclosure having at least an inlet to allow a bonding medium to be

introduced.

In a preferred embodiment of the invention, the hefical 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 descrived 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;




WO 2006/ 046929 PCT/ S&G2005/ 000329 5 Figure 3 shows the connector to be used
in the present arrangenent; Figure 4 shows the reinforcenent bars to be
used in the present arrangenent; Figure 5 shows a second enbodi nent of the

connector_of the present invention; Figure 6 shows a,thi i ment of
ﬁﬁ%ﬁ%iP%{ Pé? éﬂmggggﬂoms a

the connet angenent of the present invention; ure

fourth enbodi nent of the connecting arrangenent of the present invention;
and Figure 8 shows an alternative arrangenent of the helical structure to
be used in the present arrangenent. The attached draw ngs are not
necessarily drawn to scale. DESCRIPT{ ON OF EMBCDI MENTS OF THE | NVENTI ON
Reference will now be made in detail to the preferred enbodi nents of the

i nvention, exanples of which are illustrated in the acconpanyi ng draw ngs.
The preferred enbodinents of the invention are not intended to limt the

nvent i on In s B0adest o a3RR6L. L8 ESE.aRRRdIgERLS. On the contrary.

the invention I's inten 0 cover alterhatl ves, cations and
equi val ents, which may be included within the spirit and scope of the

i nvention as #afierstovzyiha hiefoappen tediobk asatin thé-petdnedamgetment; n the fol | ow ng
detail ed description of the enbodi nents, nunerous specific. details are set

forth in order. to. provide an understanding of the present enbodi nents.
Referring to Fﬁg%gﬁéﬂfﬁﬁ§?m§ﬁmgﬁ%%ﬂVﬁgﬁfoﬂ?dﬂwﬁgﬁH%E??ﬂﬁmQWﬁangenent 100 is
seen in Figure 1. This connecting arrangenment 100 is used primarily in the
construction Fign@usihoys &ahid erbethentd] & Bbig:ting biidrgét@e oCBF8S® Structures
or pre-cast copefigt.e WO 2006/ 046929 PCT/ SG2005/ 000329

Figure 7 shows a fourth embodiment of the connecting arrangament 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 iflustrated in the accompanying drawings. The preferred
embodiments of the invention are not intended to fimit the invention in its broadest
aspect to these embodiments. On the contrary, the invention is intended to cover
alternatives, modifications and equivatents, 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
forih in order to provide an understanding of the present embodiments. -

Referring to the drawings, an embodiment of a connacting 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




p9 6 structures. Therefore, as seen in Figure 1, the connecting
arrangenent 100 is used to connect a first reinforcenent bar 30 of a first
concrete elenent 40 to a second reinforcenment bar 50 of a second concrete

el enent Gmeﬁﬁﬁﬁg%aconnectlng the first concrete elegpﬂ%Gﬁgﬁ&Bybhe second

concrete elenent Figure 1 shows the exanple of the“connec

arrangenent 100 used in a pre-cast concrete el enent arrangenent. Stee

bars (known as reinforcenment bars) are introduced into concrete elenents to
reinforce the concrete elements or blocks so that they may perform wel |
under both conpression and tension.gConcrete elenents with steel bars

i ntroduced are known as reinforced concrete elenents. The reinforcenent
bars, in the formof a first and second reinforcenent bar 30, 50, my be

i ntroduced i Rir@ulrdre Tickdis, aﬁ@éi‘—:nﬁre!?@ﬂéhQﬁ’é"&fnﬁéc@n@ér@ﬁ@?ﬁeﬁt #0is £&: vi a any known
met hods. The t§ 9%9?&5%:&9 reﬁ][}d’rt,%ﬂgﬁtrg%ggo fir:lst c%{wclflgg ?Ee%?rﬁ%a rt]oeg tsgcrg%cil' 0 shaped in

the formof a ructu provides the
connecti on bé@ﬂ@@ﬂm?h%”5?P?%FaﬁﬂﬁmﬁﬁﬁéﬁHmP@ﬁﬁﬁ%¥%%ﬁ@ﬁ¥“%%?mfW%en in use,
the first andosetosiemaneiatd e cemedidoncritaremant@o.posi ti oned within the helica
structure. To conplete the connection, a bonding medium 20 needs to be

i ntroduced, thr an, orl f| to ween the first and
second reinf5Q¥ hg%? baF & ?ﬁ?Cﬂ@ﬁﬁ@%@”@??ﬂ@?ﬂ?%wﬁ%"“ﬁﬂ%cm%dvantages of
this arrangeﬁﬁﬁwﬁ%ﬂ$mﬂ%@“@mw§@quentIy descri bed. To retain the bonding
nmedi um 20 such that the connecting arrangenment is achieved, an enclosure

98 115 necessasy b, (ELA & AEAADNLAG JPHLUILAno b0 I S agkign i th the

hel i cal structure % secon reln orcenent bars 30, 50.
The reinforce the concrete eiements or Iocks so that they may perform well under both

compression and tension. Concrete elements with steel bars introduced are known
as reinforced conerete aelements.

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 connector 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 hefical 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 reinfarcement 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




enclosure 98 is to be provided between the interface of the first and
second concrete elenents 40, 60. In other words, the enclosure 98 is to be
provided in between the first and second concrete el enents 40, 60 and

bet ween the surface where the first reinforcenent bar 30 extends fromthe
first con¥Pétl@ ¥ &hent 40, and where the WO 2006/ 046986 ¥EH5/ 000329

7 second reinforcenent bar extends fromthe second concrete el enent 60 when
irranged in a connecting arrangenent. the first, second, third and fourth
enbodi ments of the invention differ in that different ornms of enclosures
are provided for the invention. n a;first enbodi nent shown in Figure 1, the
connecting arrangenent 100 is used to connect a first reinforcenent bar 30
of a first concrete elenent 40 to a second reinforcenent bar 60 of a

second concrel fq 6kigtBiMenbBar difbnds frbhishe estb@iltanenrte abmdritgarened, the second

concrete el enent th a recess, formng a trough 90 and
si dewal | s 9f”8We?Wacm1r%m8a"w§gmﬁt second concrete element 60. This

surface of the second concrete elenment is the surface where the second
r ei nf or cenente hat, s&Oneitr¢adiSotrhemeddiromts ofthbinvergipn dier avitkt d§ersown in Fi gure

1, the Secoms%%ss:B&&e% £ SRR P inSerbPvi ded with the trough 90 and
sidewalls 91. Only either one of the concrete el enents needs to be

provided with a recess, for a pre-cast concrete arra %enent so that when
in posi tion, nafirserraiodewniehod infigutld. the srreding #raper et iHEeBner et e
el ements forsohi@: &GRNESHdEEheal barsgemantst Lofdto ebmentposiota smed. As seen in

Figure 1. the, seeand L ehnl pLESHRRl. AR QX! ends fromthe trough 90 of

t he second concrete el enent The second concrete el enment 60 further

includes at |east one orifice, in the formof a bore 41 through the
si dewal | s 9lintadirsabhioirtzoiad Figgre 1, the second concrete element 60 is provided with-a

recess, forming a trough 90 and sidewalis 91 on the surface of the second concrele
element 80. This surface of the second concrete element is the surface where the
sacond 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, for a
pre-cast concrete arrangement, so that when in position, an enclosure 98 may be -
farmed 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
ihe second concrete element 80. The second concrete element 60 further includes at
least one orifice, in the form of a bare 41 through the sidewalls 91 to allow bonding

medium 20 to be introduced.

The inner periphery of the comnector 10 is provided with at least one bar 95
extending throughout the Jength 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.




medi um 20 to be introduced. The inner periphery of the connector 10 is
provided with at |east one bar 95 extending throughout the I ength of the
helical structure 96. An enbodi nent of the helical structure 96 is seen in

greater Figure 3. Also as seen in Figure 1,-}b8,606%8:91, 32 51
of the fﬁ?é?hgﬁgkggcond rei nforcenent bars 30, 50, ﬁ%ﬁggﬁproag each

other are provided with enlarged ends 32, 52, nore clearly seen in Figure
4. The advantages of the enlarged ends 32, 52, will be described
subsequent|ly. WD 2006/ 046929 PCT/ SG2005/ 000329 8 When positioned for use
according to the present invention, the first and second reinforcenent
bars 30, 50, are received wthin 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 reinforcenent bar 30 to be in

connection W jya,, EJ%&‘ 2916 GRL aé%?d&@ttg‘ir% pre%@nt' iﬁzeﬁthyﬁn%hglﬁﬁs?ggd N6l the upwardly

extending first r 81 nf or cement I rst relnforcenent bar
30 is p03|t|oﬁ¥H”%fFWﬁﬁmﬁﬁealﬁﬁ@?ﬁﬁ?dgﬁﬁTWﬁégﬁﬁ?EWHﬁgW@FiEﬁPwﬁétructure 96.
Next, the secthdsesnovfé@ve el enent 60 is positioned over the first concrete
el enment 40 thereby fornming an enclosure 98, and so that the second

ot nfor cement e 300 1% 98 LhONESLE B 1 L, CANTLNSS, BTy ol ose or

abuttlng rel ati onshi A& seen in

Figure 1 and @“EWﬁgméﬁH@m@@e@ﬁabﬁfméP@“ﬁﬂ@ﬁ?ﬁ@ﬂ“ﬁ@ﬂheéﬁ$%ﬁ@éﬁ”%nds 32 and
52. The enl ar ged tengmcdvarttk Gvaalyexehdwrirdt nirégeaalent ieer Bheo fhetrisd and second

r ei nf or cement {RAfHAYmeR bar Blls SRR SAND SeBhEIeSaRRE A kieniifls 31 and 51

so that structure 98.

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 abutling 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 eniarged 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 ihe first and second concrete elements are positioned
ta be adjeined, as seen in Figure 1, the first and second reinforcement bars 30, 50,
are in a closely spaced relationship, or in an abutling engagement.

When the first and second concrete elements 40, 80 are in posiiion, 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,




they are distinct. For exanple, discs or knobs di nmensioned | arger than the
dianeter of the end 31 and 51, is affixed to the ends. Further, the
enl arged ends 32, 52, may even be of different material conposition from

t he rein%a§%ﬁg§ﬂ$ﬁpars 30, 50. The second concrete el giBdtonGRooshslr t her
i ncludes ‘at l'east one bore 41 extending through the sidewall 91. Wen the

first and second concrete elenents are positioned to be adjoined, as seen
in Figure 1, the first and second rei nforcenent bars 30, 50, are in a

cl osely spaced relationship, or in an abutting engagenent. When the first
and second concrete elements 40, 60 @are in position, bonding nmedium 20 is
i ntroduced through the at |east one bore 41 into the cavity 98. The bondi ng
medi um 20 may be introduced, using high-pressure sources or otherw se. Wen
pressure is inatiipaees outet 3RO ME DObeIrdd tb Be poafia@sialley Wi bariddged, as an

outlet, sot - b : Al g, 98 wll not be
experienced.h%%Pt gigh$%$%g%%&%ﬁ%%%gE%%#%E%E%@E%@ggggggﬂéﬂﬁgvgng a second

outl et all owE A& encl osure 98 to be conpletely filled with bonding mnedium
20. Once the bonding nmedium 20 sets, the connecting arrangenent 100 is
conpl ete. The purpose of the connecting arrangenent 100 is such that when

the discrete ret . e S ng _t t he

i ndi vi dual rgwgggﬁggheﬁﬁl%gﬁg%%%%%mg%ﬁﬁggﬁégqgﬁéﬁaEﬁgﬁqﬁ%§§&g§rforn1Iike a
si ngl e rei nf GPEEHRAETHET 28 RFGUGPOHATE 1P Aertheeritg FévVieSRivsrogmett besncr et e

el ements. Whene tensiddeudhana they perexp Bl samgledeinfbhendrens ithreughat tes ar e -

inparted to tHE-GORABEL d&kedbitAsgeMent 100. The enl arged ends 32, 52 are
advant ageous as it prevents the first and second reinforcenent bars 30, 50

fromslipping away fromthe connecting arrangenent 100,
When tensile force is experienced, the tensile forces are imparted o the connecting

arrangement 100.

The enfarged ends 32, 52 are advaniageous 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 advaniage 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 onposed 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,
ar 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




which is undesirable. Figure 2 shows the force diagrans depicting the
advant age of the connecting arrangenent of the present invention. As seen
in Figure 2, the interaction between the bonding medi um 20 and t he

enl ar ged ends 32, 52 is such that the bonding nedlunugo rovides an
opposed f8PéWOH%%e tensile forces such that the f.rE'”ﬁﬁﬂW“?g%8nd
reinforcenent 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 diagramas seen in Figure 2, the enlarged ends 32, 52
direct the forces towards the at |east one bar 95 known as a force
transfer bar, which in turn directsIQhe force back towards the first and
second rei nfor cement bar s, nore specifically the first and second

enl arged ends e I xerted tepsile forces are
internally opp%%%dmch%ﬁ}ﬁeFﬂEmghw 8§%?%m§%m%°meﬁett?§so a§f§? 3, 6 and 7,
there are 2 fSHPRNS AVRAHEPER" BigFg t%'oaﬁlf%‘ﬁ’g%@@?fﬁ“qeﬁe helical structure 96.
The helical structure 96 is al so advantageous as the internal edges of the

hel i X provi dseRicadbal v mRid FOIR! 8581104384 1iahe LhSRAAY docOMPT eSS on

further provi WO 2 005/ a cohesive force to
prevent the fl ﬁc.@[ St%'('ﬁtdres%acg}‘fcfoﬁp‘éltrﬁ’fsfﬁ’ gé{n%%?“do’g? §“1§§eé 8SFo %%l i ppi ng away,
when an ext erargiatetsesisthd thelexttopidensiosal bxgady dffedlicddresiéter ef ore, when the
bondi ng nmedium 20 is introduced into the enclosure 98, the helical

structure 96, 'lt'htﬁh(?anﬁx(%[lr?g a&e[’nsgﬁ%ngﬁ 05) %ere?c?ria e&gct&gff rreesms qale% %s 32, 52 co-

operate such orce is trve y reS|sted The
connecting ar %ﬁﬂ@ﬁ@ﬁfmfé@m?ﬁ@WﬁW&FEm%ffect|ver reS|sts tensi onal forces.
Conpressional forces are simlarly resisted. Further enbodi ments descri bed

differ only imhdleondolipematibabBochQUit®B oQf EME | BSMEES forms of enclosures

provided for the connecting arrangement 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
elerment GO 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 80 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 38, and positioned so that the second
reinforcement bar 50 is posifioned within the confines, and in ciose or abutiing
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, 80, are
provided with troughs 20 and sidewalls 91, so that a larger enclosure 98 is provided.




provi ded for the connecting arrangenent to be positioned. The second
enbodi nent as seen in Figure 5 describes an alternative formof an

encl osure 98. As seen in Figure 5, the first concrete elenent 40 is

provi ded Wolbossgohecess, formng a trough 90 on the sygfagseboosse first
concrete elenent 40_ The first concrete elenment 40 includes the features
as described in the second concrete element 60 of the first enbodi nent.
When in use, the first concrete elenment 40 is positioned with the first
reinforcing bar 30 extendi ng upwards. The helical structure 96 is then
pl aced over the upwardly extending fiirst reinforcenent bar 30 so that the
first reinforcenment bar 30 is positioned within the internal confines of
the helical structure 96. Next, the second concrete element 60 is

posi ti oned ovierthi§ hebddnest, teon dyast @e dbenenhay #Opratiddd dithee ohriautrsr 90 f aci ng

towards the féoh@r&tecé?é?zgn?betrﬁls%%ﬂtcoﬂépete Thign@ll apgeeher Lhek@DY formng an
alternative en con rei nf or cenent

clo
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relationship with the first reinforcenment bar 30. In a third enbodi nent of
the inventionin andudse@@eifnenn ofFitigUingenflon akenalnt egnat 7,vée @hkaf@enent, where

both the {11 Sl ANAPGRNG A0S SLSIRAL SorteciB0 1o AlsopBliOghed Wit

troughs 90 an a encl osure I's ‘provided. WO
2006/ 046929 PEIPEEFYSY G250 rorFpig ﬁ‘?@ergr?s%aufﬁ%?meﬂf ReMatd|deast one bore
41 may be proepdedaerdnaete erpotdae if diresty, wiincnedreloglre pepitiedofor tthee second
concrete el eneptationds iRl Bas@y. €l ther concrete elenents, as long as the bore
41 provides a through access into the enclosure 98. In a fourth enbodi nent
of the invention seen in Figure 7, the connecting arrangenent 100 is
applied in an‘:‘ié“ﬁe§F‘NH"S@5§'E9FW§V9@6W§C{W%W tigheliqahsiuplig 98 gtigetiedeivon,

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




neither the first nor the second concrete el enent has a requirenent of
having-a recess, as concrete is poured in directly, withinP4&T/8Ga0HxeR0ass
provided for the formation of in-situ casting. Figure Restived? Bgcember 2006
alternative enbodi nent of the helical structure 96, where the helix is not
~columar, and is in the formof a frusto-conical arrangenent.

PCT/ SG2005/ 000355 Recei ved 7 December'?2006 12 CLAIMS 1. A connecti ng
arrangenent, for connecting a first reinforced concrete elenent to a
second rei idiof gy concrete elenent, including a first concrete el enent
having a first reinforcement bar extending therefrom a second concrete

el ement having a second reinforcenent bar extending therefrom said first
and second reinforcenment bars having enlarged end portions, an enclosure
between the interface of said first and s_econ‘pl to contain a bonding

medi um a Hel i cglcog?‘?"ﬂ@? B RNISHISRE Y BN & IRIgEPE TRtk anpiets SIPBRHE or cement
bar and t heo asecwrdeinferaskiavoesrndleatt, indadigh hel i cal structure-further
including at |east, one bar, extending.throughout the | ength of the helical
structure al ongalﬁﬁéc?nﬁﬁee? eﬂg@}e’lnéﬁ%vrw %grst rfawgogﬁeéﬁ’?rﬁh?r???’l?g\gﬂp@?ﬁ%rﬁd sai d
first or secondacenorktencdte mertedichaving @ sborme tefirdoredrhetugh dxtandirgncl osur e
to allow the bonding nediumto be introduced. 2 A connecting arrangenent,
for connecting a first reinforced concrete elenent to a second reinforced
concrete el enensigded i fgeen edinfpieementuiprss dipving enlacaagherdsportions, an

enclosure between the interface of said first and second 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 oné 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

enclosire fo allow the bonding medium to be introduced.

2 A connecting arrangement, for connecting a first reinforced concrete element
to a second reinforced concrete element according to claim 1, wherein a trough is
“formed on the surface of the first reinforced concrete element where the first
reinforcement bar is extending from, so that when arranged and in connection with

the second concrete element, an enclosure is formed.

3. A connecting arrangement, for connecting a first reinforced concrete element
to a second reinforced concrete element according fo claim 1, 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.

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

to a second reinforced concrete element according to claim 1, wherein a frough is

AMENDED SHEET
IREAIAL




formed on the surface of the first reinforced concrete el enment where the
first reinforcement bar is extending from so that.when ar PEnE862807094355
connection with the second concrete el ement, an encl osdfeseived 7 BepgnaberF004
connecting arrangenment, for connecting a first reinforced concrete el enent
to a second reinforced concrete el ement according to claim1, wherein a
trough is forned on the surface where the second reinforcenent bar is
extending fromof the second reinforced concrete elenment so that when

arranged afsimed of and egdcernf Wottthetfing dhtirseborRioRGERES] 8bRI@O ienftdht 85CI OSUre
is forned. 4 or, connecting a first reinforced

connecting. arrangenent, f
concrete efhé‘ﬁ’é{ﬁ?” a %‘ggdgggwn@npg&ﬁp EW% EGCLFARY af endpfsiomEeor di ng to
claim1l1, wherein a trough is .AVMENDED SHEET | PEAI AU PCT/ SGR005/ 000355
Recei ved 7:Dece n..t rface of both the first and
second rei Af or de g@“&%@%ﬁ?réa@fe%%@gﬁqggmetcﬁ% chi S&ﬁeqﬁ??cﬁﬂﬁga’r%tﬁ&%wnéonnect'i on
with each ®thepcordmewistassennsrats efeorentdccobling\tecdainmedt wherear thahgieaent , f or
connect i ngstﬂlcmré%tcyﬁ,%rﬁgiqﬁgﬁq_ concrete element to a second reinforced
concrete elenment according to claim1, wherein the helical structure is
cylindrical in form 6. A connecting arrangenent; for connecting a first
rei nf or cedg.conc gdriebirRMERAhgerhentXob &5HPBStING &l MEQEIRRFLLIURREBIIShFENt

according to cl aié’n 1, vvhg:rel n the helical = structure is frustro-conical in
form | PEAt,oE)aO%qﬁ:on reinforced concrete element according to claim 1, wherein the helicai

structure is frustro-conical in form.
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