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method

(57) The mechanical connection for prefabricated re-
inforced concrete articles comprises: a first plate (1) from
which first anchoring means (3) project into a first article
(30); a second plate (2) from which second anchoring
means (4) project into a second article (31); means for
fixing the first plate (1) to the second plate (2), comprising
at least one female element (10-12) fixed to the second
plate (2) such that the second front surface (6) is free,
each female element (10-12) being accessible from the

Mechanical connection for prefabricated reinforced concrete articles, and their production

outside and being able to cooperate with a corresponding
male element (13-15) removably coupled to the first plate
(1) and adapted to cooperate with a corresponding an-
choring hole (16-18) provided therein. The anchoring
means (3, 4) are separate and are separated from the
respective plates (1, 2), connection means (50, 56, 55)
being provided, of the type which enables the anchoring
means (3, 4) to be connected to the respective plates (1,
2) when necessary.
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Description

[0001] The present invention relates to a mechanical
connection for prefabricated articles of reinforced con-
crete (hereinafter known as r.c.), and a method for pro-
ducing such articles able to be connected together by
said mechanical connection.

[0002] Itis known to connect together two prefabricat-
ed r.c. articles by using a mechanical connection com-
prising, in a first of these articles, at least one male con-
nection element projecting from said first article and non-
removably fixed thereto and, in a second article, a cor-
responding female connection element provided therein
and connectable to said male element.

[0003] In EP-A-1932979, which deals with the known
art, itis explained (and is also evident therefrom) that the
presence of male connection elements projecting from
said first article gives rise to considerable problems when
this latter is being connected to said second article.
[0004] These problems are solved by the mechanical
connection described in EP-A-1932979.

[0005] In particular, Figures from 1 to 4 herein, taken
from EP-A-1932979, show one embodiment of the rela-
tive mechanical connection. Specifically:

Figure 1 is a partial perspective view of the mechan-
ical connection alone, the two prefabricated r.c. ar-
ticles connected together thereby not having been
shown (in order to be able to appreciate the compo-
nent parts of this connection);

Figure 2 is an exploded perspective view of the entire
connection means on a reduced scale, seen from
another viewpoint;

Figure 3 is a perspective view of two prefabricated
r.c. articles (in particular two columns) connected to-
gether by four mechanical connections of the type
shown in Figures 1 and 2;

Figure 4 is an enlargement of the detail 4 of Figure 3.

[0006] As can be seen, the mechanical connection
shown therein comprises:

- afirst plate 1 presenting a first front surface 5 and a
first rear surface 7 from which first anchoring means
3 rigid with the plate 1 project into a first article 30;

- asecond plate 2 presenting a second front surface
6 and a second rear surface 8 from which second
anchoring means 4 directly or indirectly integral with
the second plate 2 project into a second article 31;

- means for fixing the first plate 1 to the second plate
2, comprising at least one female element (in the
specific illustrated example there are three female
elements 10, 11, 12, in the form of internally threaded
sockets) fixed to the second plate 2 such that the
second front surface 6 is free, each female element
(i.e. each of the three internally threaded sockets 10,
11, 12) being accessible from the second front sur-
face 6 and being adapted to cooperate with a corre-

10

15

20

25

30

35

40

45

50

55

sponding male element (in the specific example one
of the three male elements 13, 14 and 15, in the form
of socket-head screws) associated with the first plate
1, the male element being removably coupled to the
first plate 1 and adapted to cooperate with a corre-
sponding anchoring hole (one of the holes 16, 17
and 18 visible in Figure 2) provided therein. In par-
ticular (as can be seen from the arrangement repre-
sented in the aforesaid figures) the second fixing
means 4 are rigid with the corresponding female el-
ements (10-12), and hence indirectly rigid with the
second plate 2.

[0007] In the specific illustrated example, at each an-
choringhole 16, 17 and 18 thereis also provided awasher
19, 20 and 21 disposed between the head of the socket-
head screws 13, 14 and 15, and the plate 1.

[0008] In the specific example said first anchoring
means 3 comprise five substantially parallel anchoring
bars disposed in pairs in proximity to each of the two
anchoring holes 17 and 18, and one disposed in proximity
to the anchoring hole 16. The near end of the anchoring
bars 3 is welded to the face 7 of e first plate 1.

[0009] In the specific example said second anchoring
means 4 also comprise five substantially parallel bars,
of which four are welded in pairs to each of the two sock-
ets 11 and 12 and one to the corner socket 10.

[0010] The bars 3 and 4 are normally of steel, of the
improved r.c. adherence type.

[0011] To mechanically connect the two prefabricated
r.c. columns 30 and 31 (Figures 3 and 4) together by
means of four mechanical connections such as that of
Figures 1 and 2, they are aligned such that each first
plate 1 of the column 30 is superposed on a correspond-
ing second plate of the columns 31. When the washers
19-21 have been disposed at the anchoring holes 16-18,
the socket-head screw 13-15 is then inserted into each
of these holes and screwed into the relative threaded
socket 10-12, then tightened to complete the connection
operation.

[0012] Itshould be noted that as the bars of the second
anchoring means 4 are welded directly to the sockets
10-12, the second plate 2 can have a considerably small-
er thickness than the first plate 1.

[0013] The bars of the first (3) and second (4) anchor-
ing means must have a length such as to enable them
tobe superposed on the reinforcement rods of the relative
article by an amount sufficient to enable these to receive
by transmission those forces acting on the anchoring
bars 3 and 4 (so-called transmission by bar superposing).
[0014] The aforedescribed mechanical connection
(falling within the scope of protection of EP-A-1932979)
presents however non-negligible drawbacks. In particu-
lar, when the first (30) and the second (31) article are
produced, a first assembly, formed from the first plate 1
and the first anchoring bars 3 welded to it, is positioned
inside the casting form, together with a second assembly,
formed from the second plate 2 with the sockets 10-12
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secured to it plus the second anchoring bars 4 welded
to the corresponding sockets. It is easy to imagine that
the notinconsiderable distance which said first (3) or sec-
ond (4) anchoring bars project inwards from the forms
makes it quite difficult to insert the (normally preassem-
bled) reinforcement for the article 30 or 31 into the relative
form (this operation being followed by pouring the con-
crete into the forms).

[0015] Another drawback is due to the fact that said
first and second assembly can have a considerable
weight exceeding the maximum which an operative is
allowed to lift by current safety regulations.

[0016] The object of the presentinvention is to obviate
the aforedescribed drawbacks.

[0017] This object is attained by virtue of the mechan-
ical connection according to the present invention, which
is of the aforedescribed type and is characterised in that
the first and second anchoring means are different and
are separated respectively from the first and second
plate, and are provided with connection means of the
type which enables the first and second anchoring means
to be connected respectively to the first and second plate
when necessary, forexample after the firstand/or second
plate and the reinforcements of the relative article have
been positioned in the respective casting forms. In this
respect, as the first and/or second anchoring means are
not yet present in the forms when the respective totally
or partially preassembled reinforcements are inserted in-
to them, no difficulties are encountered in effecting this
insertion.

[0018] Moreover, as the anchoring means are pro-
duced separated from the relative plates, they and the
plates can be handled individually, with the advantage
of being of decidedly lesser weight than said first and
second assemblies comprising the anchoring means rig-
id with the relative plates from the start.

[0019] Various connection means can be used for this
purpose according to the present invention. In the case
of the aforedescribed first and second anchoring means
of bar type, said connection means can even consist of
welding the anchoring bars to the respective first and
second plate, the welding being done only when required,
for example after positioning the first and/or second plate
on the relative casting form and having also inserted the
respective reinforcement of the actual article to be pre-
fabricated.

[0020] According to a normally more convenient vari-
ant, said connection means comprise outwardly flared
though holes provided in the first and second plate, to
insertingly receive from the outside (through a hole pro-
vided in the casting form) the corresponding anchoring
bar, which has its outer end shaped as a flared head to
bereceived inthe corresponding said flared through hole.
In an improved variant, the flared through hole presents
a longitudinal cut enabling a tooth present on the lateral
surface of the bar to pass through such as to form a con-
nection of bayonet type between said bar and the relative
plate.
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[0021] The invention also relates to a method for pro-
ducing prefabricated r.c. articles able to be connected
together by the aforedescribed mechanical connection,
this method comprising the following steps:

- positioning the first plates and/or the second plates
with their female elements in the required position in
the form used to obtain the relative article;

- arranging the totally or partially preassembled rein-
forcements for the respective article inside the form;

- connecting the first and/or second anchoring means
to the first and/or second plates respectively;

- pouring the concrete into the form.

[0022] The invention will be more apparent from the
ensuing description of one embodiment thereof given by
way of example. In this description reference is made to
Figures 5-8 of the accompanying drawings, in which:

Figure 5is a front view of a portion of a first or second
plate, in this plate portion a through hole being
present forming part of the connection means be-
tween the plate and, respectively, first or second an-
choring means;

Figure 6 is a rear view of the same plate portion vis-
ible in Figure 5;

Figure 7 is a cross-section therethrough taken on
the line 7-7 of Figures 5 and 6;

Figure 8 is a side view of the end head adapted to
cooperate with the through hole, shown in Figures
5-7, of an anchoring bar forming part of the first or
second anchoring means.

[0023] Asstated, Figures 5-7 show only a small portion
of the first (1) or second (2) plate (normally of steel) form-
ing part of a mechanical connection of the type described
in EP-A-1932979, namely that plate portion in which an
end part of an anchoring bar 3 or 4 (Figure 8), forming
part respectively of said first (3) or second (4) anchoring
means, is connected to the relative plate 1 or 2. In par-
ticular, this plate portion presents a through hole 50
which, in the specific illustrated example, presents (pro-
ceeding from the front surface 5, 6 to the rear surface 7,
8) a first cylindrical part 51, followed by a coaxial frusto-
conical part 52 which enables the diameter of the remain-
ing cylindrical coaxial part 53 of the hole 50 to be nar-
rowed. From Figures 5-7 it can also be seen that the
smaller diameter part 53 of this hole is provided with a
longitudinal groove 54. This groove enables a tooth 55
(Figure 8) projecting laterally from the anchoring bar 3,
4 to pass beyond the plate 1, 2 when that end of an an-
choringbar 3, 4 opposite that shownin Figure 8 is inserted
into the hole 50 by its greater diameter part 51. To achieve
this, a through hole must evidently be provided in the
corresponding position in the casting form wall. This op-
eration of positioning the bar 3, 4 is carried out when the
first (1) and/or second (2) plates forming part of said me-
chanical connection plus the reinforcement (normally to-
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tally or partially preassembled) of the relative article 30,
31 to be produced have already been applied in a pre-
determined position to the casting form (not shown) for
forming arelative prefabricated article 30, 31. In this man-
ner, this reinforcement can be positioned easily and rap-
idly without encountering obstacles, with consequent
simplification of production and shortening of the relative
times.

[0024] As can be seen from Figure 8, that end 56 of
the bar 3, 4 close to the tooth 55 is shaped with a head
and comprises a cylindrical part 58 connected to the rest
of the bar by a frusto-conical part 57. As will be apparent
observing Figures 7 and 8, the head 56 is able to be
received within the cylindrical part 51 and frusto-conical
part 52 of the hole 50 when a bar 3, 4 is completely in-
serted into this hole. As the tooth 55 is spaced from the
head 56 by a distance just greater than the length of the
lesser diameter part 53 of the hole 50, it will also be ap-
parent that, by rotating the bar 3, 4 about its axis through
an angle which brings the tooth 55 out of alignment with
the groove 54, the bar 3, 4 remains locked in position,
so that it has no tendency to escape from the hole 50,
even when the concrete is being poured into the form.
[0025] Although the solution comprising the tooth 55
can be seen to be convenient, itis apparent that the tooth
55 can also be omitted, other means evidently being able
to be used to prevent escape of the bar 3, 4 during cast-
ing.

[0026] Although normally not convenient, a solution
(already mentioned) for connecting the anchoring bar 3,
4 to the relative first (1) or second (2) plate such that the
forces are transmitted from said bars to the plate and
vice versa can also consist of simply welding the corre-
sponding end of the bars 3, 4 to the respective plate 1,
2. It should be noted that this welding is carried out only
when it is required, i.e. after those connection compo-
nents relative to an article have been positioned in the
corresponding casting form and before pouring the con-
crete into the form to cast the relative prefabricated arti-
cle.

[0027] Other means for making this connection can
evidently be used for the purpose, provided that the con-
nection between the bars 3, 4 and the relative plates 1,
2 can be carried out after these plates have been posi-
tioned on the form and the reinforcement for the relative
article has been inserted into this latter. For example, in
the plate 1, 2 a threaded through hole can be provided
into which the corresponding threaded end o the anchor-
ing bars 3, 4 is screwed.

Claims

1. A mechanical connection for prefabricated rein-
forced concrete articles, comprising:

- a first plate (1) presenting a first front surface
(5) and a first rear surface (7) from which first
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anchoring means (3) project into a first article
(30);

- a second plate (2) presenting a second front
surface (6) and a second rear surface (8) from
which second anchoring means (4) project into
a second article (31);

- means for fixing the first plate (1) to the second
plate (2), comprising atleast one female element
(10-12) fixed to the second plate (2) such that
the second front surface (6) is free, each female
element (10-12) being accessible from the sec-
ond front surface (6) and being adapted to co-
operate with a corresponding male element
(13-15) associated with the first plate (1), the
male element (13-15) being removably coupled
to the first plate (1) and adapted to cooperate
with a corresponding anchoring hole (16-18)
provided therein, characterised in that the first
(3) and second (4) anchoring means are differ-
ent and are separated respectively from the first
(1) and second (2) plate, connection means (50,
56, 55) being provided, of the type which ena-
bles the first (3) and second (4) anchoring
means to be connected respectively to the first
(1) and second (2) plate when necessary.

2. A mechanical connection as claimed in claim 1,
wherein both the first and the second anchoring
means comprise at least one bar (3, 4), the bars (3,
4) having a length such as to enable them to be su-
perposed on the reinforcement rods of the relative
article (30, 31) by an amount sufficient to enable
these latter to receive, by transmission, those forces
acting on the anchoring bars (3, 4).

3. A mechanical connection as claimed in claim 2,
wherein the connection means comprise:

- a head (56) at that end of each anchoring bar
(3, 4) to be connected to the plate (1, 2);

- for each anchoring bar (3, 4), a through hole
(50) provided in the plate (1, 2), the first part (51,
52) of this hole (50), on the front surface (5, 6)
of the plates (1, 2), being shaped to receive the
head (56) of the relative anchoring bar (3, 4),
the remaining part (53) of the hole (50) having
dimensions which enable the anchoring bar (3,
4) to pass but not the head (56).

4. A mechanical connection as claimed in claim 3,
wherein in the remaining part (53) of the hole (50) a
longitudinal groove (54) is provided which, when the
bar (3, 4) is inserted into the hole (50) from the side
comprising the front surface (5, 6), enables passage
of a tooth (55) projecting laterally from the anchoring
bar (3, 4) and located at a distance from the relative
head (56) which is just greater than the length of the
remaining part (53) of the hole (50), the head (56)
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having a shape which, when received in the first part
(51, 52) of the hole (50), enables the anchoring bar
(3, 4) to be rotated about its axis through an angle
which prevents its withdrawal.

5
A mechanical connection as claimed in claim 2,
wherein the connection means comprise a weld
which fixes the corresponding end of each anchoring
bar (3, 4) to the relative plate (1, 2), the weld being
only when required. 10

A mechanical connection as claimed in claim 2,
wherein the connection means comprise a thread
formed at that end of the anchoring bars (3, 4) to be
connected to the plate (1, 2), these threaded ends 75
being screwable into corresponding threaded holes
provided in the plate (1, 2).

A method for producing prefabricated reinforced
concrete articles (30, 31) able to be connected to- 20
gether by the mechanical connection claimed in any

one of the preceding claims, this method comprising

the following steps:

- positioning the first plates (1) and/orthe second 25
plates (2) with their female elements (10-12), in

the required position in a form used to obtain the
relative article (30, 31);

- arranging the totally or partially preassembled
reinforcements for the respective article inside 30
the form;

- connecting the first (3) and/or second (4) an-
choring means to the first (1) and/or second (2)
plates respectively;

- pouring the concrete into the form. 35
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