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(57)  The reinforcement is especially suitable for
on-site realisation of large-dimension vertical structures,
such as walls of sheds, buildings in general, warehouses
and so on. The reinforcement comprises two electrow-
elded mats (1, 2) exhibiting vertical rods (1a, 2a) and
horizontal rods (1b, 2b), the mats (1, 2) connected one
to another by connection bars (3) which enable a recip-
rocal translation of the mats (1, 2) on parallel planes. The
connection bars (3) are structural elements of the rein-
forcement and each comprises two end grommets (3a,
3b) which are wound, with a slight degree of play, on
either mat (1, 2) on reciprocal horizontal rods (1b, 2b)
thereof. With a single raising motion by means of a crane,
the connection bars (3) enable the mats (1, 2) to be con-
temporaneously positioned at a correct reciprocal dis-
tance. Stop elements (4) are included to keep the con-
nection bars (3) in a correct position and to obtain a pre-
determined reinforcement-outside concrete surface dis-
tance, as in a projected design for a finished wall.

Metal reinforcement for worksite realisation of reinforced concrete constructions
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Description

[0001] Reference is made in particular to metal rein-
forcements for worksite realisation of large-size vertical
structures, such as walls for large sheds, buildings in
general, warehouse structures and the like.

[0002] As is known, vertical structures made of rein-
forced concrete, such as for example walls, require lon-
gitudinal and transversal metal reinforcements, to be ar-
ranged on both parallel faces, and to be connected by
link elements.

[0003] The metal used in these reinforcement struc-
tures are of diameter, shape and position which are the
fruit of precise structural calculations.

[0004] In the prior art reinforcements for vertical struc-
tures in general were made at the worksite following one
of two methods: connecting up the single rods already in
position, ready for the drop on both faces, with a subse-
quent positioning of special spacers, after which the form-
ing caissons are positioned; or positioning the reinforce-
ments and positioning them ready for the drop, position-
ing the spacers and mounting the forms.

[0005] Naturally for both methods connection ele-
ments were necessary between the two mats arranged
on parallel faces.

[0006] From the description it is clear than both meth-
ods require a considerable amount of man-hours of work,
with much activity and an increased risk to safety in the
workplace, as well as a not-always-guaranteed quality
of the final product.

[0007] Recently use has been made of electro-welded
mats, which for the structures as above-mentioned are
usually flat panels, constituted by longitudinal and trans-
versal rods of a desired diameter, deriving from calcula-
tions made, which constitute the reinforcements to be
arranged on either face of the vertical element.

[0008] These mats, transported to the worksite, are as
single panels which have to be connected by special
transversal "hook or pin" systems in order to complete
the full reinforcement structure. The correct distance of
the mats must be respected, as in the original design, so
that they are positioned on either side of the structure;
the correct number of spacers must also be fitted to guar-
antee the correct finished reinforced concrete structure
dimension.

[0009] The connection operation of the electrowelded
mats with the hooks and pins is done at the worksite,
only after having positioned and blocked the electrow-
elded mat panels one by one. While the transport of the
electrowelded mats is easily done, as they are flat struc-
tures, the transport of a complete reinforcement would
be considerably difficult, as itis a spatial structure having
dimensions which are about the same as those of the
wall which is to be built, and therefore has a volume,
mostly filled by space, which is extremely large. The con-
necting-up operation of the electrowelded panels with
hooks and pins is in any case long and complex; and
there is the risk of not respecting the number of connec-
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tions as required by the statistical calculations.

[0010] The main aim of the present invention is to ob-
viate the above-indicated drawbacks by providing a metal
reinforcement which is easily transportable and at the
same time is immediately usable in the worksite, with a
smaller need of man-hours, but with greater static and
operative safety levels.

[0011] A considerable advantage of the invention is
that it enables an immediate and correct positioning of
the reinforcement, which by a single crane operation is
arranged with both faces correctly positioned at the cor-
rect distance and which provides a correct measure of
the concrete cover breadth for application of the forms.
[0012] A further advantage of the invention is that it
provides a metal reinforcement which complete structure
is exactly as defined in the structural calculations, espe-
cially as regards the connection elements.

[0013] These aims and advantages and more besides
are all achieved by the invention, as it is characterised
in the claims that follow.

[0014] Further characteristics and advantages of the
present invention will better emerge from the detailed
description that follows of the invention, illustrated purely
by way of a non-limiting example in the accompanying
figures of the drawings, in which:

figure 1 is a view in section, according to a line which
is perpendicular to the faces of the vertical structure,
of the reinforcement in a closed position, for trans-
port;

figure 2 is a view in section, according to a line which
is perpendicular to the faces of the vertical structure,
of the reinforcement in an open use configuration;
figure 3 is an axonometric view of the reinforcement
in an open configuration; figure 4 is a detail of figure
3 in enlarged scale.

[0015] The metalreinforcementoftheinventionisused
in the work-site realisation of walls in reinforced concrete,
in particular for large-dimension vertical structures, such
as wallls of large sheds, buildings in general, warehouses
and the like.

[0016] The reinforcement of the invention comprises
two flat panels of electrowelded mats 1 and 2, which con-
stitute the reinforcement of both faces of the unit, i.e. the
lateral walls of the reinforcement, which are made of ver-
tical rods, respectively 1a and 2a, and horizontal rods,
respectively 1b and 2b, which are normally made using
steel rod elements. The number and diameter of the ver-
tical and horizontal rods are determined using structural
calculations relating directly to the unit under construc-
tion. Electrowelded units are referred to in the present
description as this technology offers greater guarantees
with respect to mats built of vertical and horizontal rods
connected by mechanical ties; obviously however, noth-
ing would change if mat elements of this type were to be
used.

[0017] Itis also worth mentioning that the following de-
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scription is valid in reference also to single reinforce-
ments, i.e. a module formed by two panels, and also to
reinforcements destined to be connected up to one an-
other by overlapping, to realise larger-size structures re-
quiring more than one module.

[0018] Because of transport problems the maximum
sizes of the reinforcements and electrowelded panels are
limited in length and height (generally being also flat for
this type of use).

[0019] The reinforcement of the invention comprises
connection bars 3 between the mats 1 and 2 which are
conformed and arranged so as to enable, apart from a
solid connection between the mats 1 and 2, a reciprocal
translation between the mats which is achieved by main-
taining the mats themselves on parallel planes even
when the mats are being neared and distanced one from
another.

[0020] In particular, reciprocal translation afforded by
the connection bars 3 to the mats 1 and 2 is about equal
to the breadth of the designed opened cage of the rein-
forcement when in use.

[0021] Aswill be better described herein below, thanks
to the movement allowed by the conformation of the con-
nection bars 3, the mats 1 and 2 can be translated from
one position, suitable for transport, in which the mats 1
and 2 rest one upon another, into a use position, in which
the mats 1 and 2 are arranged at a reciprocal distance
as required by the design specifications. The connection
bars 3 each comprise a metal rod which is provided with
two end grommets 3a and 3b which are placed, with a
small amount of play, one on a horizontal rod of one of
the mats and the other on the corresponding horizontal
rod of the other mat. The connection bars 3, which are
structural elements of the reinforcement, are realized us-
ing steel bars; the diameter of the section of the bars, the
number thereof and the length thereof depend on the
structural calculations made for the reinforcement ele-
ment to be built. The manufacture of the connection bars
3 and the connection thereof to the metal mats 1 and 2
is extremely simple as the grommets 3a and 3b are in
fact ends of the metal bar used to make the rods, which
ends are bent around the horizontal rods of the mat to
which the grommets 3a and 3b are to be connected.
[0022] A plurality of stop elements 4 are also com-
prised, each of which is fixed to a rod of a mat in proximity
of a grommet 3a and 3b of the connection rod 3 in order
to prevent any sliding of the grommets 3a and 3b in an
axial direction to the rod of the mat to which the grommets
3aand 3b are connected. In particular, the stop elements
4 are connected in proximity of the relative grommet so
as to fix the grommet against a vertical bar crossing a
horizontal bar of the mat 1 and 2 on which the grommet
is fixed. The crossing point, then, is also a stop element
preventing translation of the connection bar 3 in one di-
rection, and thus only one other element, stopping trans-
lation in the other direction, is necessary. The connection
bars 3, which are, as has been mentioned, a structural
part of the reinforcement element, are constantly kept in
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the correct position.

[0023] The connection bars 3 are also arranged so that
when they are in a perpendicular position to the mats 1
and 2, which is the position of maximum distance be-
tween the mats, the lower edges 1c and 2c of the mats
1 and 2 are on a same perpendicular plane as the mats
1 and 2. In other words, the connection bars 3 are ar-
ranged so that when the whole reinforcement cage is
formed, the lower edges 1c and 2c of the mats 1 and 2
constitute a flat rest base for the reinforcement as a
whole.

[0024] At least some of the stop elements 4 project
externally of the reinforcement with respect to the plane
defined by the mat to which the stop elements 4 are con-
nected. The distance of this projection of the stop ele-
ments 4 is the same as the distance which is desired
between the reinforcement and the walls of a contain-
ment structure, not illustrated, which is destined to con-
tain the drop of concrete. In this way the reinforcement
already defines the exact distance between the rods of
the reinforcement and the containment structure, i.e. the
exact breadth of the concrete which will cover the rods
of the metal reinforcement.

[0025] The normally-circular-section conformation of
the connection bars 3, the grommets of which can rotate
on the horizontal rods 1b and 2b, render the reinforce-
ment a hinged structure, in which the lateral walls (mats
1 and 2) can translate, either towards or away from one
another, while remaining parallel to each other.

[0026] The reinforcement, which is made in special
factories away from the worksite, can easily be transport-
ed to the site in the transport position, illustrated in figure
1, in which the mats are resting one on the other. In this
position the volume of the reinforcement is extremely
contained and is indeed practically the same as a single
mat.

[0027] Once at the worksite, the reinforcement is
raised, for example by a crane which, in figure 2, is sche-
matically represented by a hook 5; during the raising the
reinforcement automatically opens, with a movement of
the mats in a vertical direction (the only direction allowed
by the reinforcement structure) into the use position, il-
lustrated in the figure 2, in which it assumes the shape
required by the projected design of the reinforcement. In
this position the reinforcement is rested on the foundation
of the projected wall and is clad in the form very rapidly
and precisely thanks to the projection of the stop ele-
ments which guarantee the required reinforcement-ex-
ternal concrete surface thickness. The concrete drop can
then be performed with having to perform any operation
on the reinforcement, which is in effect ready to use, be-
ing structured exactly as projected by calculations. Dur-
ing the drop operations the reinforcement cannot move
in any way as horizontal movements are prevented, as
are downwards movements due to the fact the reinforce-
ment is resting on the foundations (obviously the rein-
forcement is unable to move in an upwards direction).
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Claims

1. A metal reinforcement for worksite realisation of re-
inforced concrete constructions, comprising two
electrowelded mats (1, 2) provided with vertical rods &
(1a, 2a) and horizontal rods (1b, 2b) which define
the reinforcement on both faces thereof, character-
ised in that it comprises connection bars (3) for con-
necting the mats (1, 2) which connection bars (3) are
conformed and arranged in such a way as to enable 70
a translation between the mats (1, 2) which occurs
on parallel planes and in a reciprocal nearing and a
distancing direction of the mats (1, 2).

2. Thereinforcementof claim 1, characterised in that 75
the connection bars (3) are structural elements of
the reinforcement and each comprises a bar exhib-
iting at each end thereof a grommet (3 a, 3b) wound
with a small degree of play about a horizontal rod
(1b, 2b) of either mat (1, 2). 20

3. Thereinforcement of claim 2, characterised in that
it comprises a plurality of stop elements (4), each of
which is fixed to a rod of a mat (1, 2) in proximity of
a grommet (3a, 3b), which plurality of stop elements 256
(4) prevents sliding of the grommets (3a, 3b) in an
axial direction of the horizontal rods (1b, 2b) to which
the grommets (3a, 3b) are connected.

4. The reinforcement of claim 3, characterised in that 30
the stop elements (4) are connected in proximity of
the grommets (3 a, 3b) in order to fix the grommets
(3a, 3b) against points where the horizontal rods (1b,
2b) cross with the vertical rods (1a, 2a).
35
5. Thereinforcement of claim 3, characterised in that
at least some of the stop elements (4) project exter-
nally from the reinforcements with respect to the
mats (1,2) to which they are connected, by a distance
which is equal to a thickness with which concrete is 40
to cover the reinforcement, being a desired distance
between the reinforcement and a wall surface of a
containment structure destined to contain the con-
crete during a forming operation.

45
6. The reinforcement of claim 1, characterised in that
a length of the connection bars (3) is such as to en-
able a maximum translation of the mats (1, 2) by an
amount equal to a desired full open width of the re-
inforcement. 50

7. The reinforcement of claim 6, characterised in that
when the connection bars (3) are in a perpendicular
position to the mats (1, 2), the lower edges (1c, 2c)
ofthe mats (1, 2) are on a same perpendicular plane, 55
perpendicular to the mats (1, 2).
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