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reinforced concrete, and a method for obtaining it.
When a reinforced concrete construction is to be
5 built in phases, or when the lengths of reinforcement bar
required are not available, because they are greater than
those of standard bars, it is known how to arrange
several bars end to end and join their ends together.
The most traditional solution consists in over-

10 lapping the ends of the two reinforcement bars, with a
minimum overlap length which is greater than or equal to
fifty times the diameter of the bars. Thus, bars of a
diameter of 40 mm should be overlapped over a length of
2 m. The ends of the reinforcement bars therefore have to

15 be left waiting, which is a hindrance to staff safety,
and may pose a problem of size as regards the first part
of construction achieved. Furthermore, with such overlap-
ping, the two overlapping bar ends have to be bound to
hold them together before the concrete is poured.

20 Next, it has been envisaged to join two ends of
bars together by placing these two ends end to end, and
connecting them using an adaptor sleeve which provides
mechanical continuity. This joining operation 1is also
known as butt-jointing.

25 A first solution consists in making tapered screw
threads at the ends of the two bars to be assembled, and
in connecting them using a coupling or adaptor sleeve in
the form of a nut including two tapered screw threads, as
described in Document US 3,415,552.

30 It is also known to produce such a joint by
making cylindrical screw threads at the ends of the bars,
and by assembling them using adaptor sleeves forming
nuts. This assembly can be achieved with a reduction in
the cross section of the bars in the threaded region, as

35 described in Document GB 1,546,253. This reduction in
cross sgection, in conjunction with the manufacturing
method, results in a losse of strength of the components.

It is aleso possible to employ cylindrical screw

threads without reducing cross section, by first of all
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According to another technique, the ends of the

reinforcement bars are not modified and they are joined
together by a crimped adaptor sleeve, as described in the
Document US 4,241,490. In such a case, the crimping

15 operation has to be carried out actually on site, requir-
ing the use of a machine.

It is also known to assemble the ends of non-
threaded bars, by employing an adaptor sleeve, the inside
face of which is smooth, including tapped radial dril-

20 lings designed for the passage of screws which press the
bars against notched surfaces, for example ones in the
form of racks, rendered integral with the inside face of
the adaptor sleeve. This technique, described in the
Document GB 2,220,241, requires a coupling with trans-

25 verse dimensions which are substantial by comparison with
those of the reinforcement bars to be assembled.

In the various cases spoken of above, the exter-
nal cross section of the adaptor sleeve may be cylindri-
cal, polygonal, oblong, or even square.

30 In reinforced concrete, it is appropriate to
produce good bonding of the reinforcement bars relative
to the concrete. This bonding is obtained wvia elements
projecting from the outside face of the reinforcement
bars, these elements consisting of striations alsoc known

35 as ribs. In Europe, these are often obligque crescent-
shaped ribs arranged along two edges each extending over
approximately 180°, with or without reversal of the
direction of inclination of the ribs from one edge to

another. The two edges may be separated by longitudinal
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tinuity of the bonding between the butt-joined reinforce-
10 ment bars and the concrete at the outside face of the
coupling.

In other cases, the parts of construction which
are to be attached have different directions, most often
orthogonal. This is the case, for example, of walls or

15 posts which are to be attached to the foundations on
which they rest, or of floors relative to the bearing
walls or to the posts. These elements to be attached are
reinforced with bars which are specific to their function
in the construction, and it is not possible to use the

20 fact of making their reinforcement continuous, in order
to attach them. It is known to attach them by extending
the reinforcements of one, generally the one made in the
second instance, into the concrete of the other, so that
they become anchored therein. Thus, the loadings from the

25 second construction element are transmitted through these
extended reinforcements to the concrete of the first
construction element. The anchoring parts and the rein-
forcements associated with these anchoring parts being
situated in two construction parts made during different

30 phases of the construction, may be joined together in the
same way as the reinforcements of the construction
elements situated in the same direction, by overlapping,
or butt-joining, as indicated before.

In the case where the reinforcements transmit the

35 maximum load that they can withstand to the concrete, the
rules of calculation imply that the reinforcements have
to be sealed either over a straight length equal to fifty
times their nominal diameter or after shaping, that is to

say bending, bearing in mind the radius of curvature
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effect on the cost of the reinforcements and the
other hand, sometimes entail overdimensioning part of the
construction in order to accommodate the reinforcement
anchorings.

This observation also holds true for the rein-
forcements situated inside one and the same part of the
construction, the ends of which have to be anchored into
the concrete of this constructional part, so that their
central parts can correctly take the tensile forces which
they are to resist.

The object of the invention is to provide an
adaptor sleeve for joining together two reinforcement
bars or a device for anchoring reinforcement bars,
possessing excellent mechanical properties, having a
modest cost price, and giving bonding of the concrete to
its outside face.

To this end, the device to which the invention
relates, in which the reinforcement bars include elements
projecting from their outer surface, in the form of
oblique elements or ribs or any other roughnesseé,
projecting or as hollows, giving the bars a strong bond
in the concrete, optionally associated with longitudinal
ribs, is characterized in that it comprises a mechanical
component made from a length of high-bond reinforcement
bar of greater diameter than the bars to be agssembled or
to be anchored, in which length an axial drilling of
diameter substantially equal to that of the ends of these
bars or to the largest transverse dimension of the ends
thereof is made, and in which there are located means for
fastening the ends of the bars, this mechanical component
constituting, in the case of a joint between two bars, a
coupling in which the ends of the two bars are engaged
and immobilized and, in the case of the anchorage of one

end of a reinforcement bar, itself forming the anchoring
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10 the mechanical component. Since the mechanical component

according to the invention is obtained by removing the
central part of a reinforcement bar for reinforced
concrete, it has better mechanical characteristics than
the reinforcement bar itself. Indeed, the way in which
15 reinforcement bars for reinforced concrete are manufac-
tured, by hot-rolling or cold-rolling, gives the peri-
pheral part of the steel greater strength properties than
those obtained in the core of the steel. Furthermore,
this is a product with a modest cost price because the
20 reinforcement bars are not expensive products, so that in
the case of joining two bars together, the price of the
coupling, despite the machining to which it has to be
subjected, particularly to form the central drilling,
remains lower than or equal to that of a traditional
25 coupling, with the additional advantage of haviag an
outside surface exhibiting the same geometry as the
outside surface of the bars assembled to each other. In
the case where an anchoring device is being formed, it
should be noted that it is the mechanical component
30 itself which is all that is needed to produce the anchor-
age, its length and its cross section being determined so
as to gatisfy the required anchoring conditions. Bearing
in mind the fact that the diameter of the mechanical
component 1is substantially greater than that of the
35 reinforcement bar, the surface area of the component in
contact with the concrete is relatively great, and
substantially greater than the contact surface area of a
reinforcement bar of smaller cross section, for a given

length. As the anchoring qualities result essentially
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over a smaller portion of the circunference of the

anchoring by comparison with current practice. This makes

5 it possible to avoid having to overdimension some parts
of the construction to accommodate the anchorages for the
reinforcements.

According to one possibility, 'the mechanical
component has a threaded emerging axial drilling intended

10 to accommodate the threaded end of each bar associated
with it. An adaptor sleeve or coupling is thus formed.

In a first embodiment, the axial drilling of the
mechanical component has at least one tapered screw
thread intended to receive the end with tapered screw

15 thread of a bar associated with it.

In a second embodiment, the axial drilling of the
mechanical component has a cylindrical screw thread with
parallel flights, intended to receive the end with cylin-
drical screw thread of each bar associated with it.

20 In these two embodiments, the shape of the
flights may be chosen from various profiles known in
screw threads, or created specifically for the particular
use of butt-joining high-bond reinforcement bars for
reinforced concrete, or anchoring high-bond reinforcement

25 bars for reinforced concrete.

According to another possibility, the inside of
the axial drilling of the mechanical component is
equipped with means £for fastening each bar end by
radially clamping the latter through radial drillings and

30 pressing it against raised surfaces formed inside the
axial drilling.

According to yet another embodiment, the mechani -
cal component has a smooth or rough axial drilling
allowing each reinforcement bar to be assembled by

35 bonding. '

In order to optimize the cost of butt-joining two
bars, the'adaptor sleeve may be equipped, on the one
hand, with a fastening device and, on the other, with

another fastening device described from among those
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the reinforcements of one, generally the one nade in t
section of the bar being congerved in the screw thread,

the device includes the following associations in which

the outside diameter of the elements is expressed in mm:

bar 14 - adaptor sleeve 25,

bar 16 or 20 - adaptor sleeve 32,

bar 25 - adaptor sleeve 40.

A method for producing such a device consists

firstly in cutting a high-bond reinforcement bar into
lengths, each one as long as a mechanical component and
in making an axial drilling in each length, or in making
a long central borehole in a reinforcement bar before
cutting it into lengths, each one as long as an adaptor
sleeve, then in machining the inside of the drilling or
in forming inside the latter means for fastening the ends
cf the bars to be assembled, and possibly in making
radial drillings.
_ In the case of an anchoring device, the axial
drilling may be emerging or noun-emerging. All the charac-
teristics described before, in the case of a mechanical
component including an emerging drilling, are valid in
the case of a mechanical component including a non-
emerging drilling and intended for an anchoring device.
The length of such an anchoring device is deduced from
the straight sealing length of reinforcement to be
anchored and from the ratio between the diameter of the
reinforcement to be anchored and that of the anchoring
device.

The invention also relates to a reinforcement for
reinforced concrete obtained by mechanically assembling
at least two high-bond reinforcement bars using a joining
device or at least one high-bond reinforcement bar and an

anchoring device, characterized in that all the
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Figure 1 is a view of a reinforcement bar

10 intended for the production of joining or anchoring
adaptor sleeves;

Figures 2 and 3 are views of a length intended to
form an adaptor sleeve during two phases in the produc-
tion of an adaptor sleeve, these views being in longi-

15 tudinal section and on an enlarged scale by comparison
with Figure 1;

Figure 4 is a view of the coupling of Figure 3
after it has been assembled with one end of a bar;

Figure 5 is a view in longitudinal section of

20 another coupling;

Figure 6 is a view in transverse section of the
coupling of Figure 5 on VI-VI of Figure 5;

Figure 7 is an outside view of the joint between
two reinforcement bars using the coupling of Figures 3 or

25  5; |

Figures 8 to 10 are three diagrammatic wviews
illustrating the use of the device according to the
invention in applications to anchoring reinforcement bars
respectively for attaching a post to a foundation sole,

30 a floor to a bearing screen and an end of a girder
reinforcement resting on a support;

Figures 11 and 12 are two views of a mechanical
component intended to form an anchoring device, during
two phases in the production of this device, these views

35 being in longitudinal section and on an enlarged scale;

Figure 13 is a view of the device of Figure 12
after assembly of one end of a bar.

Figure 1 represents a high-bond steel reinforce-

ment bar 2 for reinforced concrete comprising, projecting
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In order to obtain elements for joining bars
together, the bar 2 is cut transversely into lengths 5.
The length 5 of Figure 1 is then pierced using a tool 6

10 in order to exhibit a central and longitudinal drilling
7. During another machining operation, a cylindrical
screw thread 8 is produced in the drilling 7 so as to
obtain a coupling 9 from the length 5. This coupling § ie
intended to assemble two high-bond reinforcement bars 10

15 together, these bars themselves also including ribs 3 and
longitudinal ribs 4 on their outside faces. Each end of
a bar 10 has a cylindrical screw thread 12 intended for
screwing into the screw thread 8 of the coupling 9. As
shown especially in Figure 4, the steel bar 2 from which

20 the coupling 9 is produced has a greater cross section
than the bar 10, the difference in tross section being
such that after the drilling 7 and cylindrical screw
thread 8 have been produced, the thickness of material of
the coupling 9 is sufficient to provide the desired

25 mechanical strength. '

It is interesting to note that the outside
surface of the coupling 9 has the same geometry as that
of the bars 10 to be assembled, so that the bonding to
the concrete also takes place over the coupling.

30 Figures 5 and 6 represent a coupling 19 produced
like the coupling 9 from a length 5 of high-bond rein-
forcement bar, in which a drilling 7 has.been made. In
this rase, two longitudinal rack-shaped elements 20 are
welded inside the drilling 7, and at least two drillings

35 22 are made in the wall of the coupling, on the side
opposite the racks 20. In practice, the ends of two
high-bond reinforcement bars 23 are engaged in the
coupling 19, and are held immobilized against the racks

20 via binding screws 24 passing through the holes 22
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gg%LQQ%J ;béﬁwﬁié lﬁ%&éﬁeééﬁﬁf two wvertical posts 26.
Each post 26 includes a concrete reinforcement consisting
of bars 27, similar to those 10 described earlier. Each
bar 27 is anchored into the foundation sole 25. To this
end, embedded in the foundation sole 25 there is an
adaptor sleeve 28 similar to the adaptor sleeve 9 of
Figure 3, for example, embedded in the socle 25 and flush
therewith, and into which the threaded lower end 2S5 of
the bar 27 is screwed. In Figure 8, the adaptor sleeve 28
is represented in section in its left-hand part and as an
external view in its right-hand part.

Figqure 9 represents a construction including a
bearing screen 30 for a floor 32. Attachment takes place
using two lengths of reinforcement 33 and 34 respec-
tively, the one 33 having a greater diameter than the one
34. The bars are anchored into the bearing screen 30 via
adaptor sleeves 35, 36, respectively, which are similar
to the adaptor sleeve 28.

It should be noted that this technique makes it
possible to differentiate the diameter of the bars 33 and
34 as a function of their location, something which is
not possible when anchorage is achieved by bending over
the central part of one and the same bar, the two lengths
of which are embedded in the floor.

Figure 10 represents a beam 37 associated with a
support 38. Housed inside the beam 37 are reinforcement
bars 40, each one of which is anchored at the suppocrt 38
using an adaptor sleeve 39 similar to the adaptor sleeve
28 of Figure 8.

It can be seen clearly from the foregoing three
embodiments that the anchorage achieved is very compact,

which possibly allows the dimensioning of the
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evice. As shown in Figure
an anchoring device may be produced from a component Sa
consisting of a length of reinforcement bar in which a

non-emerging axial drilling 7a is machined using a tool

6.

As shown in Figure 12, this drilling is machined
making an internal screw thread 8a. This operation makes
it possible to obtain an anchoring device denoted by the
reference 28a.

Figure 13 represents this anchoring device 28a in
which the threaded end 12 of a bar 10 is fastened.

As 1is clear from the foregoing, the invention
provides a great improvement to the existing technique by
providing a device for joining and anchoring high-bond
reinforcement bars, obtained in a simple fashion, with
quite a low cost, and having the geometry of the outside
surface of the bars to be assembled.

It goes without saying that the invention is not
limited merely to the embodiments of this device
described hereinabove by way of examples, but in contrast
encompasses all variations thereof. Thus in particular,
the shape of the elements projecting from the reinforce-
ment bars could be different, the means for immobilizihg
the ends of bars inside the coupling could be different,
or the bar from which the couplings are obtained could
have a long bore hole made in it in order to produce the
central drilling, before being cut up into lengths, each
as long as a coupling, without thereby departing from the

scope of the invention.

placed



| engt h of which, e>§

Le S gént[{gggcea nto a second part of the construction
or into the sang onstruction as anchorlng devi ce.
The mechani cal c “ Mﬂi\oduced fromthe [!E{ wm terial as
that from WhICh made. ~Thére is Mﬂ” elty
bet ween t he bars and 10 the nechani cal conponent. Since t'heSneehani cal
conponent according to the i nvent i SRS obt ai ned by renoving the

central part of a reipkoseemzric tzafmfmg @ frueadng hihxbeid, reinhas
better nechanical charagteri stics or cenent b h | f

| ndeed, the WESEFRRGRFCHAT F&F nfﬁ‘?lc%% e%aFSnFSFftrél ntor &8d con%ﬁ%te are
manuf ac- t+efifforbgmbat- baldsi Nd.oor 230! diradludens l eearetss tiheopesting

pheral pagt O%xét he teel ‘%Eggt&; ﬂ{:éar?lhrpt@lrogg%l §% Qi‘i‘que el bRSEs

obt ai ned reo St'eel ernore I's I's a product with
a nodest - costopr rébsbel@duser t Avy 20theri Mngﬁéﬁ?SbaN%reé’W eXpedsi ve

products, so {88§,l8, he Ga3e rfrd A DA RAL Sid oaed hebncibeepri ce
of the COUpFI ﬁg, éf),}ltg t he macrhl ning to which it_ha nc il
optlonally associated with longitudinal ribs %45, charac-

terized in that it comprises a mechanical component (9,
10 19, 29, 35, 36, 39) made from a length (5) of high-bond
reinforcement bar of greater diameter than the bars to be
assembled or to be anchored, in which length an axial
drilling (7) of diameter substantially equal to that of
the ends of these bars or to the largest transverse
15 dimension of the ends thereof is made, and in which there
are located means (8, 20, 24, 29) for fastening the ends
of the bars (10, 23, 27, 33, 34, 40), this mechanical
component constituting, in the case of a joint between
two bars, a coupling in which the ends of the two bars
20 are engaged and immobilized and, in the case of the
anchorage of one end of a reinforcement bar, itself
forming the anchoring device, being embedded in the
concrete of part of the construction and used for the
engagement and the immobilization of this end of the bar,
25 the rest of the length of which extends either into.a
second part of the construction or into the same part of
the construction as the anchoring device.
2. Device according to Claim 1, characterized in
that the mechanical component (9, 29) has a threaded
30 axial drilling (7, 8) intended to accommodate the
threaded end (12) of each bar (10) associated with it.
3. Device according to Claim 2, characterized in
that the axial drilling of the mechanical component has

at least one tapered screw thread intended to receive the

35 end with tapered screw thread of a bar associated with
it.
4, Device according to Claim 2, characterized in

that the axial drilling (7) of the mechanical component

has a cylindrical screw thread (8) with parallel flights,



subj ect ed, part itgylsadel yasBeenfRoplaped he central drillin remai ns | ower

ivatios s v R ez 25 s oS B .
e

advant age of haV|
t he outside s bars assenbt®d-to each éther."In t he

case where an anchorln device js being forned, it shoul d be noted_t hat
it is the mechatrteRrdedntR fafeiste thesepd VOHFEhCY%l%‘PP‘t’%JatS‘F%e‘ﬁé'éH&F‘iO

produce the anclwzy of ea@R,bats(lendibsasdatés wiowsisection being
determ ned so as to Satlsnéfté’he r.equi redgﬁnchorl ng_ g ondﬁg ons. .Bearing

in mind the fact* that tR8H#f% CTSE N ReSHaAPCal:  CPREBREERAREY T
substanti al | y gtleat ethé himsidatodHfthdiea8bal rdariifloimgeneht dfarchd hechardace

area of the.co n C cret relatjvel

great, andes nch%gs%d ??y g?%);'(}eér %##%e Con é‘beta%é sffazgetaaaérteﬁano

rei nf or cement b@ﬁ_ﬂclmfbmrictru@r)ob;' gadipddy Edampingviere lattéwmrigirougis the
anchoring qual'fé&%hieéyiilfééé”gﬂé“ﬂﬁbssing it against raised surfaces

{(20) formed inside the axial drilling.

6. Device according te any one of Claims 1 to 5,
10 characterized in that in the case of a joint between two
bars (10}, the mechanical component (9) includes an
emerging axial drilling.
7. Device according to any one of Claims 1 to 5,
characterized in that in the case of the anchorage of a
15 bar, the mechanical component (28a) has a non-emerging
axial drilling (7a).
8. Device according to any one of Claims 1 to 7,
characterized in that for mechanical bar/component
pairings made of the same type of steel, and for a
20 joining method using screw threads, with the nominal
. section of the bar being conserved in the screw thread,
it includes the following associations in which the
cutside diameter of the elements is expressed in mm:
-~ bar 14 - adaptor sleeve 25,
25 - bar 16 or 20 - adaptor sleeve 32,
- bar 25 - adaptor sleeve 40.
9. Method for producing a joining or anchoring
device according to one of Claims 1 to 8, characterized
in that it consists firstly in cutting a high-bond
30 reinforcement bar (2) into lengths (5), each one as long
as a mechanical component (9, 19) and in making an axial
drilling in each length (5), or in making a long central
borehole in a reinforcement bar before cutting it into
lengths (5), each one as long as an adaptor sleeve (9,
35 19), then in machining the inside of the drilling (7) or
in forming inside the latter means for fastening the ends
of the bars to be assembled, and possibly in making
radial drillings.

10. Reinforcement for reinforced concrete obtained by



6 from the contact surface area between the anchorage devi ce and
the concrete, it is possible, by virtue of the InmmﬁHMtlulUllMMJ
substantially to reduce the dinensions of the anciht son
with current practice. This nmakes 5 it Ppbssible to avoi d havi fig to "

overdi nensi on sone parts of the construction to acconmodate the
anchor ages formeghkanicallyjafssmaing ot least one highdumf gginfexsn

possibility, ddiee npghanieal 23) ackOMPONEILih@Saéyvidd eadedreTRagicnGaxi al
drilling intended 10 to accommodate the threaded end of each bar
associ ated  PIgRPIME AfInfGRTTH eeP@Tor 28GupPR n GRS f ?reﬁ%f.e

In a first enxshsmiing the ond £ Aidims g ofo tde characterized in that
5 all the constituent parts of the assembly have the same
mechanical characteristics and the same characteristics

of bonding to concrete.

This Sheet Hag Been Replaced
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mechani cal conponent has at | east one tapered screw thread intended to
receive the end with tapered screw 15 thread of a bar associated with it.
In a second enbodi nent, the axial drilling of the mechani cal conponent
has a cylindrical screwthread with -pfé&alel flights, intended to
receive the end with cylin- drical screw thread of each bar associ ated
withit. 20 In these two &ASIRHMEhts, the shape of the
flights nmay be chosen from various profiles known in screw t hreads, or
created specifically for, the_particular use of butt-jaining high-bond
reinforcenent bars fodrevice£phf 3PERYNG oRE BREROFING RS RG2RI gh- bond
reinforcement 25 barsihoérteh&herbesls COEr eéenforced concrefégording to
anot her possibility, the insidg of %he aggal drill%ng of the nmechani cal
conmponent is equi pped wi PR BEHROD oFOF 2P EAT PR ath bar end by

radially clanping the latter through radial drillings and 30 pressing it
agai nst r%i sed SurfaC%SevfiO emaczj.ni nvsvkzc.lght h@he reafﬂf%rcdé’niwxérlé nga'a'z:s (10)
include elements projecting from their external surface,
in the form of oblique elements or ribs (3), possibly
associated with longitudinal ribs (4), and in which the
end-to-end join between two bar ends is achieved using an
10 adaptor sleeve or coupling (9) in which the ends of the
two bars are immobilized, or in which one end of a
reinforcement bar is anchored into part of a reinforced
concrete construction.
According to the invention, the adaptor sleeve
15 (9) or the anchoring piece is made from a length of high-
bond reinforcement bar of greater diameter than the barsg,
in which an axial drilling of diameter at least equal to
that of these bars or to the greatest transverse dimen-
sion of the ends thereof is made, and in which means (8)

20 for fastening the ends of the bars (10) are located.

Figure 4

This Sheet Has Been Replaced
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According to yet another enbodi nent, the nmechani - cal conponent has a
snmoot h or rough axial drilling al l owi ng each reinforcenent bar to be
assenbl ed by 35 bondi ng. In order to optim ze the cost of
butt-joining two bars, the adaptor sleeve nmay be equi pped, on the one
hand, wth a fastening device and, on the other, wth anot her
fastening device described from amﬁpg t hose nment i oned
previously. It is thus possible to provide different screw threads at
the two ends, or to provide Z




one threaded end and the other end equi pped with radi al cl anpi ng nmeans.
5 : Advant ageously, for nmechanical bar/conponent pai ri ngs
made of the same type of steel, and for a j 0i ni ng met hod using screw

t hreads, with the nom nal section of the bar being conserved in the
screw t hread, t he device includes the foll owi ng associations in which
10 t he ougglgsg meter of the el emenéis expressed in mm

- bar 14 - &d deveps >

32, a{.

produci ng suc
rei nf or cenent
conponent and
a |l ong centralf
| engt hs, edc
i nside of th
fast eni ng t he*etg




of the bars to be assenbl ed, and possibly in nmaking

In the case of an anchoring device,
or non -enmerging. Al the charac-

t he axi al

radi al

drillings.
25 drilling may be energing

teristics described before, in the

case of a nechani cal conponent including an energing drilling, are
valid in the case of a mechanical c onent including a non-
energing drilling and intended for an a ring device. 30 The |ength of
such an anchoring device is deduced from the straig sealing Il ength
of reinforcenent to be anchored and fromthe ratjio iveen [ he
di anmeter of the rei nf or cenent be anchored and thatfpof the anchoring
device. 35 The inventijon al reljates to a rei nfygenment for
rei nforced concrete obtained by mec i cal|y assenbling at |east two
hi gh-bond reinforcenment bars using afljoining deyi ce at |past one
hi gh- bond rei nf or t ybar an$ an N\l ing device|lfcharacterized
in that all tlf;elmdfj y I '
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8 . constituent parts of the assenbly have the sane nmecha- ni cal
characteristics and the sane characteristics of bondi ng to concrete.
In any case, the invention will be clearly 5 understood with the aid of

t he description which follows with reference to the appended

di agrammati c draw ngs which represgnts, by way of non-limting
exanpl es, several enbodi nents of s devi ce: Figure 1

is a view of a reinforcenent bar 10 intended for the production of joining
or anchoring qﬁéP(§§‘¥ﬂeeves;

’ %4)//%// /A
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Figures 2 and 3 are views of a length.intended to:. {0l

i f.orm.an. adaptoors
sl eeve during.two phases .in the produc- tion-of/.an, adapt or..-sl eeve

these views being in longi- 15 tudinal section and/on an enlarged-sqavum;
conpari son with Figure 1; Figure 4 |s-a. VI:EW of .the ..

coupling of Fi gure 3 after it has been assenbl 9d :
bar;

DEVICE FOR OI IS a Vi ew : o ] f' 20 an'ot_her,-;':_
coupl i ng; %‘éﬁ% C?;%& ﬁ‘@ ?gﬁ@ ron_of the
coupl;i ng of ORi TNE%Bn : Bon

Fi-quré 7. is &l
out si de vi ew—ef——t—he—;—er—n{—be{—%eeﬁ—Hme—Fa—H—m&eeﬁenf—bars usi ng the
coupling of Figures 3 or 25 5; Figures 8 to 10 are three
di agrammatic views o) u§u%§:m‘gg t.hg ﬁi%%egi d0e-dei e 26eQEding to the
i nvention in appl | cations to anc or I n rel n or cerrent ars respect ively
for attaching a pot IPH-2SF HuATERIOR o wa o tols) s ‘aa"lfeaﬁng screen

and an end of a gFeiddprsed concrete, and a met..od for cbtaining it.
When a reinforced comcrete construction is to be
5 built in phases, cr when the lengths of reinforcement bar
reguired are ot available, because they are greater than
those of standard bars, it is known kow to azracnce
several bars end to end and join their ends togetker.
The most traditional sclution consgists in over-

10 lapping the ends of the two reinforcement bars, with a
minimum overlap length which is greater than or equal to
fifty times the diameter of the bars. Thus, bars cf a
diameter of 40 mm should be overlapped over a length of
2 m. The ends of the reinforcement bars therefoxe have to

15 be left waiting, which is a hindrance to staff safety,
and may pose a problem of size as regards the first pact
of comstructicn achieved. Furthermore, with such overlap-

ing, the two overlapping bar ends have to be bound to
hold them together before the concrete is poured.

20 Next, it has been envisaged to join two ends of
bars together by placing these two ends end to end, and
connecting them using an adaptor sleeve which provides
mechanical continuity. This joining cperatica is also
known as butt-jointing.

25 A f£irst soclution consists in making tapered screw
threads at the eads of the two bars to be assembled, and
in connecting them using a coupling or adaptor sleeve in
the form of a nut including two tapered screw threads, as
described in Document US 3,415,5352.

30 It is also known to produce such a joirt by
:ﬁaking cylindrical screw threads at the exds of the bars,
and by assembling them using adaptor sleeves forming
nuts. This assembly can be achieved with a reduction iz
the cross section of the bars in the threaded region, as

35 described in Document GB 1,546,253. This reductica in
cross secticn, in corjunsticz with the manufactusizng

_method, results iz a loss cf strength of the componeants.

REPLACEMENT SHEET t is also possible to employ cylindzmical screw

(ool

eads without reducing cross section, by f£irst of all

02 0CT 199¢




rei nf or cement resting on a support;. : Figures 11 and 12 are two

views of a nechani cal conponent intended to forman anchoring devi ce,
during two phases in the production of this device, these views 35
being in |ongitudinal section and on an enl-arged scal e; Fi gure
13 is a view qipém-_ﬁﬁgu Eﬁeoanﬁagur‘fetiaﬁ bar@fmrtﬁésea‘@w sthateneenghof a
bar . gure 1 represents a bond steel reinforce- ment
bar 2 for renrﬁ%ﬁc%ﬂtcﬁﬁéFéténCBHﬁFFsFRg,%ﬁFﬁféétl ir cross section,

9 from i tehd uhaditn Shk f @fifl od® e b tdiapathd | xSy atlipeg® dnaking

it possible to return the ends of the bars to the cross
5 section which they have over the rest of their length, as
described in Documents FR 2,626,600 and FR 2,639,054.

It is also known to produce the joint between two
bars by forging a coupling in a female bar, and screw-
threading the male end of the other bar, possibly after

10 forging, as described in Document US 4,619,096.

According to another technique, the ends of the
reinforcement bars are not modified and they are joined
together by a crimped adaptor sleeve, as described in the
Document US 4,241,490. In such a case, the crimping

15 operation has to be carried out actually on site, requir-
ing the use of a machine.

It is also known to assemble the ends of non-
threaded bars, by employing an adaptor sleeve, the inside
face of which is smooth, including tapped radial dril-

20 lings designed for the passage of screws which press the
bars against notched surfaces, for example ones in the
form of racks, rendered integral with the inside face of
the adaptor sleeve. This technique, described in the
Document GB 2,220,241, requires a coupling with trans-

25 verse dimensions which are substantial by comparison with
those of the reinforcement bars to be assembled.

In the variocus cases spoken of above, the exter-
nal cross section of the adaptor sleeve may be cylindri-
cal, polygonal, oblong, or even square.

30 In reinforced concrete, it is appropriate to
produce good bonding of the reinforcement bars relative
to the concrete. This boﬁ&ing is obtained via elements
projecting from the outside face of the reinforcement
bars, these elements consisting of striations also known

35 as ribs. In Europe, these are often ocbligue crescent-
shaped ribs arranged along two edges each extending over

approximately 180°, with or without reversal of the

REPLA(EBHﬂﬂI)Ht rection of inclination of the ribs from one edge to
———————agother. The two edges may be separated by longitudinal
04 0CT 1996




in an oblique fashion. Each series of ribs 3 extends over 0 N dife i
arranged at. approximately 180 of the periphery of the jbar 2. Each_edg
is separated fromthe neighbour- 5 ing edge by a longitjudinal rib 4, als
projecting rel a- tive to the surface of3the bar. Lo--ofde

to obtain ele f lQL0i_Ng : v d OQEt , Lh r ' '
transversely %Q? e‘%t Jﬁgag.a' %%%lqlézr%tﬂggg{a Igieégffg%felglgbt%h;\g t|-':rtlaefced
using a tool 6 Qercretermary alseld Providednbraviahde| ofigrikgli ermeriting i ng
7. During anot hgfeMBGHI BiRq 13eT 8biefona &¥! ikl | 62k cunfersh@W bore@de 8 is
produced in the drilling 7 so as to .obtain a coupling 9 fromthe
length 5. This TotRpfergement, thus|eansfilrtira R Eramot¥re ?RHMhd It

rei nforcenent Qady éﬂtéépati@gﬁghﬁé, pkB0s8aechaby hLBITEQ YRS KAIn: #3C! tik ng
ribs 3 and longitudinal ribs 4 on,their outside faces. Each end of

a bar 10 has a ‘E’i/’f‘?‘%ﬂ‘??%‘&?ngcr%’v”\f"ﬂ’ﬁ‘ga’cf“ﬁ F‘ﬁ‘t’e‘ﬁ%%%lsf%’r' @OTe.gcrewing i nto
the screw thread 8 of thwe @ouphtwg %ashion, tREOwWRH[eRisl by iaddpgure 4,

the steel bar 2 f1omuhch 29 o Lhe,CcONPLIGL 9 810" 0dUGSYNas, B prealer

tinuity of the bonding between the butt-joined reinforce-
10 ment bars and the concrete at the outside face of the
coupling.

In other cases, the parts of construction which
are to be attached have different directions, most often
orthogonal. This is the case, for example, of walls or

15 posts which are to be attached to the foundations on
which they rest, or of floors relative to the bearing
walls or to the posts. These elements to be attached are
reinforced with bars which are specific to their function
in the construction, and it is not possible to use the

20 fact of making their reinforcement continuocus, in order
to attach them. It is known to attach them by extending
the reinforcements of one, generally the one made in the
second instance, into the concrete of the other, s0 that
they become anchored therein. Thus, the loadings from the

25 second construction element are transmitted through these
extended reinforcements to the concrete of the first
construction element. The anchoring parts and the rein-
forcements associated with these anchoring parts being
situated in two construction parts made during different

30 phases of the construction, may be joined together in the
same way as the reinforcements of the construction
elements situated in the same direction, By overlapping.,
or butt-joining, as indicated before.

In the case where the reinforcements transmit the

35 maximum load that they can withstand to the concrete, the
rulea of calculation imply that the reinforcements have
to be sealed either over a straight length equal to fifty
times their nominal diameter or after shaping, that is to

say bending, bearing in mind the radius of curvature



than the bar 10, the difference in cross section being l G4DCT MBS after

the drilling 7 and cylindrical screw thread 8 have]b¢en produced, th
t hi ckness of material of the coupling 9 is sufficiént to provide the
desired 25 nechanical strength. 4 It is inte~esting-to naote |
that the outsidf;cn 359 f%gctqfont ke %auphllaae%egaaft B8 oS 208 nEBOHRIEY £AS

t hat of the bars 10 t e assenbled, so that the bonding to t he
concrete al so P&E‘eé%l%% t he coupling. 30 Figures 5 and 6
represent a coupling 14yredegedr £romi ke th@raeuid nhat fhMaacherghl 5 of
hi gh- bond rei n- forcenment bar, .in which a drillin 7 has mad

this case, two9fongPiBdrrsemeRtr. siBpRd SRS 76 Isgé'ﬁ Gt ﬁgl de

:Ee dril : i 89 7rea&¢o&tcdnﬁaiﬁi d;m;ndwdds REEcy o2 tivee omrdaind,t havmlaln of

(1o, COUPL 10, O LU S e SBRO"EC S EBEKEEiaRL R A Ooun R ETCS

19, and are heloﬂtmem“rhlamldl zedmagamastenheilam:«srdimemiwmgnmmg:&@b@ws 24

passi ng throuq%&ﬁ% rué f%éz in order to accommcdate the reinforcement
anchorings.

10 This observation also holds true for the rein-
forcements situated inside one and the same part of the
construction, the ends of which have to be anchored into
the concrete of this constructional part, so that their
central parts can correctly take the tensile forces which

15 they are to resist.

The object of the invention is to provide an
adaptor sleeve for joining together two reinforcement
bars or a device for anchoring reinforcement bars,
possessing excellent mechanical properties, having a

20 modest cost price, and giving bonding of the concrete to
its outside face.

To this end, the device to which the invention
relates, in which the reinforcement bars include elements
projecting from their outer surface, in the form of

25 oblique elements or ribs or any other roughnesses,
projecting or as hollows, giving the bars a strong bond
in the concrete, optiocnally associated with longitudinal
ribs, is characterized in that it comprises a mechanical
component made from a length of high-bond reinforcement

30 bar of greater diameter than the bars to be assembled or
to be anchored, in which length an axial drilling of
diameter substantially equal to that of the ends of these
bars or to the largest transverse dimension of the ends
thereof is made, and in which there are located means for

35 fastening the ends of the bars, this mechanical component
constituting, in the case of a joint between two bars, a
coupling in which the ends of the two bars are engaged
and immobilized and, in the case of the anchorage of one

end of a reinforcement bar, itself forming the anchoring



10  which are threaded. Figure 7 showd ¢l qulonn g ih bhis

case again, t he outside surface of the coupling{l1l9, the ends of i ch
are chanfered, has the sane geonetry as the outside {5 suUrrace “gf~thej bars
to be assenbl ed. Figure 8 represents very_diagrammatical | yi part

of a const Lon incl udi nglat | ede ete
from whi ch thec?%&}éégén%%gv% v%rg?téla%% p‘gﬂgt §B§6§gn%lz%§ch pog%'rEG c>ifrclc u%es a
concrete rei nferretenctionsi sndngueed offoFar $he7, enigademento tamsbe toe

described earlighonE®¢Ration of this end of the bar, the rest of the
length of which extends either into a second part of the
5 congtruction or into the same part of the construction as

tne anchoring device.

The mechanical component is produced from the
same sort of material as that from which the bars are
made. There is therefore homocgeneity between the bars and

10 the mechanical component. Since the mechanical component
according to the invention is obtained by removing the
central part of a reinforcement bar for reinforced
concrete, it has better mechanical characteristics than
the reinforcement bar itself. Indeed, the way in which

15 reinforcement bars for reinforced concrete are manufac-
tured, by hot-rolling or cold-rolling, gives the peri-
pheral part of the steel greater strength properties than
those obtained in the core of the steel. Furthermore,
this is a product with a modest cost price because the

20 reinforcement bars are not expensive products, so that in
the case of joining two bars together, the price of the
coupling, despite the machining to which it has to be
subjected, particularly to form the central drilling,
remains lower than or equal to that of a traditiomal

25 coupling, with the additional advantage of haviag an
outside surface exhibiting the same geometry as the
outside surface of the bars assembled to each other. In
the case where an anchoring device is being formed, it
should be noted that it is the mechanical component

30 itself which is all that is needed to produce the anchor-
age, its length and its cross section being determined so
as to satisgfy the required anchoring conditions. Bearing
in mind the fact that the diameter of the mechanical
component is substantially greater than that of the

35 reinforcement bar, the surface area of the component in
contact with the concrete is relatively great, and
substantially greater than the contact surface area of a
reinforcement bar of smaller cross section, for a given

length. As the anchoring gqualities result essentially
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end, enbe tred;

bar ‘27 is anchored into the foundation sole 25. To this

I.-n the foundation sole 25 there is an adapt or sl eeve SQBgmgtﬁﬁ-to &he
adapt or sl eeve 9 of Figure 3, for exanple, enbeddedfin the d99% and
flush 15 therewith, and into which the téreaded | ower fend 2970f - t he
bar 27 is scregedm | 8hEi g&tSzEtchtt auradapd Ohrélaeeﬂétvlgéen £HeS EatﬁEh%-%‘i teﬂ ! 3
section in its Ieft han rt and a an, external viewin its ri - han
part. 1E|gﬁF§ 8ﬁFeﬁ?E§EﬁF§ L EoHR tRRGIRAL 4 RY dintgtea ofo the

bearing screenis@ebtion, fhahmt&ﬁtléuugchme&hdh&be%hF|aiﬂﬁns1oﬂ%gg§hkﬂg

| engt hs of rei t..33 and 34 respe tively, the on ving a
gr eat er dlanetg%epﬁ q%g aY pfgTPariagn ﬁ#é?tﬁﬁ%??ﬁ%ap AATHSt TR Pﬁg

beari ng scBeeni30ppismible auapvrid|heewixsy 360 aﬁerdﬁﬁmﬁiéﬂaetyme%hﬁ‘hsﬁr e
simlar 25 togath d : I ul e noted. t hat
this technique rEnatEhg éBﬁQErﬁngésgﬁb%? AT TS Shes éantc%°r59er?et &F 5Pt he
bars 33 and re34f8§°&mﬁaﬁ§t|on of their location, sonething which is

not possibl e when anch@cagedisgdChbevége b%é@ﬂfﬂi@ﬁ.@,er- the mechanical
component has a threaded emerging axial drilling intended

10 to accommodate the threaded end of each bar associated
with it. An adaptor sleeve or coupling is thus formed.

In a first embodiment, the axial drilling of the
mechanical component has at least one tapered screw
thread intended to receive the end with tapered screw

15 thread of a bar associated with it.

In a second embodiment, the axial drilling of the
mechanical component has a cylindrical screw thread with
parallel flights, intended to receive the end with cylin-
drical screw thread of each bar associated with it.

20 In these two embodiments, the shape of the
flights may be chosen from various profiles known in
screw threads, or created specifically for the particular
use of butt-joining high-bond reinforcement bars for
reinforced concrete, or anchoring high-bond reinforcement

25 bars for reinforced concrete.

~According to another possibiiity, the inside of
the axial drilling of the mechanical component is
equipped with means for fastening each bar end by
radially clamping the latter through radial drillings and

30 pressing it against raised surfaces formed inside the
axial drilling.

According to yet another embodiment, the mechani-
cal component has a smooth or rough axial drilling
allowing each reinforcement bar to be assembled by

35 bonding.

In order to optimize the cost of butt-joining two
bars, the.adaptor sleeve may be equipped, on the one
hand, with a fastening device and, on the other, with

another fastening device described from among those



30 the central part of one and the sanme bar, the t | eatdcsT 1995 o

are enbedded in the floor. Figure 10 repré¢sents a beam g7
associated with a support 38. Housed inside the{béarmm37are
rei nf or cenent bars 40, each one of which is anchored at_the sup

35 using an agggwang{aeegfe‘%ﬁwlantqg hepgda .ﬁésfx&féwo pr il

Fi gure 8. e seen clearly from or egoi ng t hree
enbodi nment s thé?fﬁﬁéeaﬁcWGMQﬁaQQHﬁﬂgﬂxﬁqst@%rFWEOREé@t or toprefide

2255|b|y al | gus thkeacdumend @RldNGhe thdr@nd equipped with radial
clamping means.

5 Advantageously, for mechanical bar/component

pairings made of the same type of steel, and for a

joining method using screw threads, with the nominal

section of the bar being conserved in the screw thread,

the device includes the following associations in which

10 the outside diameter of the elements is expressed in mm:

bar 14 - adaptor sleeve 25,

bar 16 or 20 - adaptor sleeve 32,
- bar 25 - adaptor sleeve 40.
A method for producing such a device consists
15 firstly in cutting a high-bond reinforcement bar into
lengths, each one as long as a mechanical component and
in making an axial drilling in each length, or in making
a long central borehole in a reinforcement bar before
cutting it into lengths, each one as long as an adaptor
20 sleeve, then in machining the inside of the drilling or
in forming inside the latter means for fastening the ends
of the bars to be assembled, and possibly in making
radial drillings. '
_ In the case of an anchoring device, the axial
25 drilling may be emerging or noun-emerging. All the charac-
teristics described before, in the case of a mechanical
component including an emerging drilling, are valid in
the case of a mechanical component including a non-
emerging drilling and intended for an anchoring device.
30 The length of such an anchoring device is deduced from
the straight sealing 1length of reinforcement to be
anchored and from the ratio between the diameter of the
reinforcement to be anchored and that of the.anchoring
device. |
35 The invention also relates to a reinforcement for
reinforced concrete obtained by mechanically assembling
at least two high-bond reinforcement bars using a joining
device or at least one high-bond réinforcement bar and an

anchoring device, characterized in that all the

It
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constructional parts to be |limted. Fi gyrgs 13 repr g¢sent
anot her possi bl e enbodi nent of an anchoring devifc iéé‘%ﬁ\ﬁ%l n} Ff gure
11, an anchoring device may be produced froma ¢o a_>sS
consisting of a length of reinforcement bams in whichja non- ener gi

axial drillingecdastserahi Si 09 ve the Smabonn
Figure 12, thlg d?lt It ghl ggqn%%hldrg fad z]ﬂsﬁmblyan nternal SCrew (f-jﬁread

8a. This oper aFt6al mﬂ@&"aﬂferﬁ%tlﬁss%ﬁe the oﬁwaﬁn %ma%%wﬁe
denoted by thebondingeter esgex28a. Figure 13 represents this

anchoring device 28a i whi ch the thregded end 12 of _.a bar 10 is

f ast ened. Eﬁs FRY c|Bfte r&h’ﬁ hé'nf"(?l”é’dﬂnng“'ltllgre PRveRte®RLLS

provi des a5greahdenptovdneitht thé heidXxo 51 tig aeﬁaﬁi?ﬂﬁoﬂ}’whlchpf@lllg‘g?g_ a g
obt ai ne

d f chorin h| h- bond i.nf orcenent b
|ﬁvi';1c§| rrglreJ ?egﬁiggn% el % tega ARR A5 §ﬁagﬁ§9‘fnﬁ‘§lt"hegﬁ%‘6ﬁ%$?y of

t he outside which represents, by way of non-limiting examples,
several embodiments of this device:

Figure 1 is a view of a reinforcement bar

10 intended for the production of joining or anchoring
adaptor sleeves;

Figures 2 and 3 are views of a length intended to
form an adaptor sleeve during two phases in the produc-
tion of an adaptor sleeve, these views being in longi-

15 tudinal section and on an enlarged scale by comparison
with Figure 1;

Figure 4 is a view of the coupling of Figure 3
after it has been assembled with one end of a bar;

Figure 5 is a view in longitudinal section of

20 another coupling;

Figure 6 is a view in transverse section of the
coupling of Figure 5 on VI-VI of Figure 5;

Figure 7 is an outside view of the joint between
two reinforcement bars using the coupling of Figures 3 or

25 5;

Figures 8 to 10 are three diagrammatic views
illustrating the use of the device according to the
invention in applications to anchoring reinforcement bars
respectively for attaching a post to a foundation sole,

30 a floor to a bearing screen and an end of a girder
reinforcement resting on a support;

Figures 11 and 12 are two views of a mechanical
componen® intended to form an anchoring device, during
two phases in the production of this device, these views

35 being in longitudinal section and on an enlarged scale;

Figure 13 is a view of the device of Figure 12
after assembly of one end of a bar.

Figure 1 represents a high-bond steel reinforce-

ment bar 2 for reinforced concrete comprising, projecting



ANLSL Atdh ANARdRTRPEE

surface of the bars to be assenbled. 20 I i fqagut i spyi ng
t-hat the invention is not limted nerely to {he¢ 3ﬁ§2§¥ﬂé§% pf{ thi s
devi ce descri bed herei nabove by way of exanplie$, hut—in-certtapt

enconpasses all variations thereof. Thus 9n particul ar, t he sh pe of

the el ements pEepecttegohitstis NaurFRidy 0rctRectht BN L8NS Hodl d -8 ?
different, the.neans t he ends of bars i nsi de

n
coupl i ng coul d Beaﬁl?;g?gﬁgnPaShloﬁﬂgﬁﬁﬁPtﬁﬂrﬁﬁﬁnﬂﬁM?¥9$ Ph€x6686F|ﬁU§rare
obt ai ned coul done edgaverxahged bbrepbnbxlmadelynleb°lafOEHQrPEQ*QBQQyCG
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i nvention. 5 ing edge by a 10ng1tud1nal rib 4, also projecting rela-
tive to the surface of the bar.

In order to obtain elements for joining bars
together, the bar 2 is cut transversely into lengths 5.
The length 5 of Figure 1 is then pierced using a toocl 6

10 in order to exhibit a central and longitudinal drilling
7. During another machining operation, a cylindrical
screw thread 8 is produced in the drilling 7 so as to
obtain a coupling 9 from the length 5. This coupling 9 is
intended to assemble two high-bond reinforcement bars 10

15 together, these bars themselves also including ribs 3 and
longitudinal ribs 4 on their outside faces. Each end of
a bar 10 has a cylindrical screw thread 12 intended for
screwing into the screw thread 8 of the coupling 9. As
shown especially in Figure 4, the steel bar 2 from which

20 the coupling 9 is produced has a greater cross section
than the bar 10, the difference in tross section being
such that after the drilling 7 and cylindrical screw
thread 8 have been produced, the thickness of material of
the coupling 9 is sufficient to provide the desired

25 mechanical strength.

It is interesting to note that the outside
surface of the coupling 9 has the same geometry as that
of the bars 10 to be assembled, so that the bonding to
the concrete also takes place over the coupling.

30 Figures 5 and 6 represent a coupling 19 produced
like the coupling 9 from a length 5 of high-bond rein-
forcement bar, in which a drilling 7 has.been made. In
this case, two longitudinal rack-shaped elements 20 are
welded inside the drilling 7, and at least two drillings

35 22 are made in the wall of the coupling, on the side
opposite the racks 20. In practice, the ends of two
high-bond reinforcement bars 23 are engaged in the
coupling 19, and are held immobilized against the racks
20 via binding screws 24 passing through the holes 22
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. ijce for joining or
anchoring hi gh-bond rein-. forcenment bars for reinfqrcOd gopgegt ey itn
whi ch t he rei nforcenent bars (10, 23) include el nts projecting {5
fromtheir outer surface, in the formof ablique el emgnts o1+ [3)
or any ot her reabrheasesthpeagedting or as hol | o Xing the bars a

———

AN
strong bond in the congighge 7 shogﬁthqﬁﬁgi&-%$§¥“fﬁ‘%Lﬂ%fé5$gng%gzgﬁﬂa'
ribs (4), charac- terized in that it conprises a nmechani cal Conponent

(9, 10 19, 29thexoutgidsggurgape fqfhhbe ICONPings1Sef thegrnBsngf which

reinforcenent Poé hai@aad, dhagetee t Bamhd hgeéﬁééﬂro ¢ the agse€sbhed or
to be anchored, i mhIC? | engt h an axj al cilling (7) of dianeter
h

substanti al | y BEEFCE o hikepars toRecaggedPLefese bars or to the | argest
transverse 15 di nensi Pigetethaeprdsddtar eelkyi diggdammandcaniyhpabetdere

are | ocat ed mgngoggtr%%‘ti%%’ i2n9 ltié).'{ngf agt %%iurﬁ%.attg%nensdgle 25 made of
concrete from which there extend two vertical posts 26.
Each poat 26 includes a concrete reinforcement consisting
10 of bars 27, similar to those 10 described earlier. Each
bar 27 is anchored into the foundation sole 25. To this
end, embedded in the foundation sole 25 there is an
adaptor sleeve 28 similar to the adaptor sleeve 9 of
Figure 3, for example, embedded in the sole 25 and flush
15 therewith, and into which the threaded lower end 29 of
the bar 27 is screwed. In Figure 8, the adaptor sleeve 28
is represented in section in its left-hand part and as an
external view in its right-hand part.
Figure 9 represents a construction including a
20 bearing screen 30 for a floor 32. Attachment takes place
using two lengths of reinforcement 33 and 34 respec-
tively, the one 33 having a greater diameter than the one
34. The bars are anchored into the bearing screen 30 via
adaptor sleeves 35, 36, respectively, which are similar
25 to the adaptor sleeve 28.
It should be noted that this technique makes it
possible to differentiate the diameter of the bars 33 and
34 as a function of their location, something which is
not possible when anchorage is achieved by bending over
30 the central part of one and the same bar, the two lengths
of which are embedded in the floor.
Figure 10 represents a beam 37 associated with a
support 38. Housed inside the beam 37 are reinforcement
bars 40, each one of which is anchored at the support 38
35 using an adaptor sleeve 39 similar to the adaptor sleeve
28 of Figure 8.
It can be seen clearly from the foregoing three
embodiments that the anchorage achieved is very compact,

which possibly allows the dimensioning of the



of the bars'(lo, 23, 27, 33, 34, 40), this mechani cal conponent

constituting, in the case of a joint between two bars, a coupling in
whi ch the ends of the two bars 20 are engaged and inmobilized and, in the
case of the anchorage of one end of aireinforcenent bar, itself

form ng the anctemsbyudbienal barhg tabkedbimihedhe concrete of part of
the construction and uspd-fiphst Bl o €A9a088ERLsBRH tHSoiREPD 9@ of
this end of the bar, 25 e ?est of q[ he IengFE s? vvhlchoextenaIL e|t

into a secoPPPAIReRE £F an crRahariAg AR Sent Bt RBOWANR PR FUB? 1T, the

construction asah h@n@ﬁ@b@ﬁgnaee\%bcaay be %roduce@e\ﬂ’% ar CYnthdided© %3 ai m
1, characterized in . that th ani onent (9

al 29), ha
threaded 300 axFPeigFirgi R ¥ ,en 9 t’éﬁﬁ’éﬁ ey cbﬁﬁod‘é‘t smt‘ﬂ’e a
t hreaded end (lZgnoémenghnyaaxfiil) dasidihgt #d Wist haichined uking a DeyvéIre
according to daim?2, characterized in that the axial drilling of the
mechani cal conpohent has at |l east one tapered screw thread intended to
receive the 35 end w thstahbewediscFigntérkad thisa derl bsspd saaitmdchvidded

making an intermnal screw thread 8a. This operation makes

10 it possible to obtain an anchoring device dencted by the
reference 28a.

Figure 13 represents this anchoring device 28a in
which the threaded end 12 of a bar 10 is fastened.
As is clear from the foregoing, the invention

15 provides a great improvement to the existing technique by
providing a device for joining and anchoring high-bond
reinforcement bars, obtained in a simple fashion, with
quite a low cost, and having the geometry of the outside
surface of the bars to be assembled.

20 It goes without saying that the invention is not
limited merely to the embodiments of this device
described hereinabove by way of examples, but in contrast
encompasses all variations thereof. Thus in particular,
the shape of the elements projecting from the reinforce-

25 ment bars could be different, the means for immobilizing
the ends of bars inside the coupling could be different,
or the bar from which the couplings are obtained could
have a long bore hole made in it in order to produce the
central drilling, before being cut up into lengths, each

30 as long as a coupling, without thereby departing from the

scope of the invention.
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it. 4. Devi ce
axial drilli ng (7) of the mechagtrc@,,‘ onent has a ¢ é‘ ew
thread (8) with paralle i nt ended g mnd
with cylindrical screw hL_e_@d___.....(-l-Z)»—of Ezach bar (10) mﬂ!) it

5. Devi ce accordi ng to Claim1, chan zed I n t hat the I nsi de of
t he axi al dr|II|ng (7) han:~.5  ical onen 9 ui pped
with means for ¥asteni r%e"lce gec h PAFERS ?53?’15 é{ﬁpah‘%}’t%’&ﬁ% %’t’ﬁ

| atter through forcement bars for reinforced concrete, in which the

, characterized in that t he

reinforcement bars (10, 23) include elements projecting
5 from their outer surface, in the form of oblique elements
or ribs (3) or any other roughnesses, projecting or as
hollows, giwving the bars a strong bond in the concrete,
optionally associated with longitudinal ribs (4), charac-
terized in that it comprises a mechanical component (9,
10 19, 29, 35, 36, 39) made from a length (5) of high-bond
reinforcement bar of greater diameter than the bars to be
assembled or to be anchored, in which length an axial
drilling (7) of diameter substantially equal to that of
the ends of these bars or to the largest transverse
15 dimension of the ends thereof is made, and in which there
are located means (8, 20, 24, 29) for fastening the ends
of the bars (10, 23, 27, 33, 34, 40), this mechanical
component constituting, in the case of a joint between
two bars, a coupling in which the ends of the two bars
20 are engaged and immobilized and, in the case of the
anchorage of one end of a reinforcement "bar, itself
forming the anchoring device, being embedded in the
concrete of part of the construction and used for the
engagement and the immobilizatioh of this end of the bar,
25 the rest of the length of which extends either into a
second part of the construction or into the same part of
the construction as the anchoring device.
2. Device according to Claim 1, characterized in
that the mechanical component (9, 29) has a threaded
30 axial drilling (7, 8) intended to accommodate the
threaded end (12) of each bar (10) associated with it.
3. Device according to Claim 2, characterized in
that the axial drilling of the mechanical component has
at least one tapered screw thread intended to receive the
35 end with tapered screw thread of a bar associated with
it.
4, Device according to Claim 2, characterized in
that the axial drilling (7) of the mechanical component

has a cylindrical screw thread (8) with parallel flights,



radial drillings and pr¢ssi r[g4|0(;Tam6ns ai sed surfmi (20) forned

I nside the axial drillipg. v] ce accord ’ j, Elﬁ”m d ai ns
1to5 10 characterized tnat I'n the fase of a

bars (10), the nechaniical _conponent (9 includes an errergl ng axi al
dL illing. intendefetd Gfedeiis dHY) end wiyhoopldhdfl ahDbsdréw thread
characterized n fhe ca f _the anghgra of _a 15 Dbar, the
mechani cal n%g%tz (E%ﬁ# ﬁ?@ gfﬂg aaﬁ%?bf‘ﬁag wgg%xf“ér drilling (7a).

8. Devi ce gccor di npetbcanpcmrerdihgC 4o n€laimo 7, chav—aba.lea-c.lzeldl zem in
that for ”EChaE‘ﬂ;&g £Rar { SQMREngat Hthe aPBd] i 05 é g, Of
steel, and for 0 “Jornrng nmet hod using screw t t e nom nal

section ofSthei¢al berngnenhsétIbdis mmme«immrms for ifastenir®s t he
fol l owi.ng assoghahiops ddu V‘(“Zﬂhb&h%adlalﬁ.% e pﬂh?”@ﬁ@ﬁé’été?%ﬂ&@?t s is

expressed in nm - . adapt or eeve 25
bar 16 or 20 r%gb$}0§r§1%éQ§53gnd pressxng zt against raised surfaces

(20) formed ingide the axial drilling.

6. Device according to any one of Claims 1 to 5,
10 characterized in that in the case of a joint between two
bars (10), the mechanical component (9) includes an

emerging axial drilling.
7. Device according to any one of Claims 1 to 5,
characterized in that in the case of the anchorage of a
15 bar, the mechanical component (28a) has a non-emerging
axial drilling (7a).
8. Device according to any one of Claims 1 to 7,
characterized in that for mechanical bar/component
pairings made of the same type of steel, and for a
20 joining methed using screw threads, with the nominal
. section of the bar being conserved in the screw thread,
it includes the following associations in which the
outside diameter of the elements is expressed in mm:
- bar 14 - adaptor sleeve 25,
25 - bar 16 or 20 - adaptor sleeve 32,
- bar 25 - adaptor sleeve 40.
9. Method for producing a Jjoining or anchoring
device according to one of Claims 1 to 8, characterized
in that it consists £firstly in cutting a high-bond
30 reinforcement bar (2) into lengths (5), each one as long
as a mechanical component {9, 19) and in making an axial
drilling in each length (5), or in making a long central
borehole in a reinforcement bar before cutting it into
lengths (5), each one as long as an adaptor sleeve (9,
35 19), then in machining the inside of the drilling (7) or
in forming inside the latter means for fastening the ends
of the bars to be assembled, and possibly in making
radial drillings.

10. Reinforcement for reinforced concrete obtained by



- bar 25 - 'adapt or sleeve 40. - 9. Met hod for ing or
-anchoring devi ce according to one of Cains 1 tH'm mlfljﬁ Emﬂw
inthat it consists firstly in cutting a high-bond 3 bar

(2) into lengths (5), each one as |ongl4 as a mechanical conponent (9,
19) and in rrakécriagami'ncaklﬁlassembldmg laitn@ eB teana Hliagtgwbz(&):emfdmémki ng a
| ong central e e i,n,a e _qutiti i nt o

| engt hs (5), né%%% o%é gglol’ 2%) ned ngdggf gél@%‘\rlleg 8k §% qu:thérhél n
machi ni ng t hehighikiendf nm@rqme@ (‘b)aIOr and afn mm:ngng nsiﬁdelqme
latter means {QUod@sheniotlle Endiine 1 oo 191 BALS QOGS SEMe, and

possibly in I ngs. or cenen or
rei nforced Cdﬁk}e ogpapﬁéguggt parts of the assembly have the same

mechanical characteristics and the same characteristics

of bonding to concrete.




14 nmechani cal |y assenbling at |east one high-bond reinforce- ment bar
(10, 23) and a joining device or at |east one hi gh- bond rei nf orcement
bar and an anchori ng device. according to one of Clainms 1 to 8,
characterized in that 5 all the constituent parts of the assenbly have the
sane mechani cal characteristics andBSTRaxzme characteristics of

bondi ng to concrete.

Device for joining or anchoring high-bond
reinforcement bars for reinforced concretea,

and method for cbtaining it

5 Device in which the reinforcement bars (10)
include elements projecting from their external surface,
in the form of oblique elements or ribs (3), possibly
associated with longitudinal ribs (4), and in which the
end-to-end join between two bar ends is achieved using an

10 adaptor sleeve or coupling (9) in which the ends of the
two bars are immobilized, or in which one end of a
reinforcement bar is anchored into part of a reinforced
concrete comnstruction.

According to the invention, the adaptor sleeve

15 (9) or the anchoring piece is made from a length of high-
bond reinforcement bar of greater diameter than the bars,
in which an axial drilling of diameter at least equal to
that of these bars or to the greatest transverse dimen-
sion of the ends thereof is made, and in which means (8)

20 for fastening the ends of the bars (10) are located.

Figure 4




