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(54) REINFORCING EQUIPMENT

(57) Equipment (1) for reinforcing a node (N) of a not
entirely confined type of a reinforced concrete frame; the
node (N) being arranged at the intersection of at least
one beam (T1, T2, T3) and one pillar (P) reinforced lon-
gitudinally and being delimited externally by a first exter-
nal face (FE) in which a substantially prismatic recess
(R) is obtained delimited peripherally by a surface (S)

that has a first perimeter (P1) having a given shape and
at the bottom by a second internal face (FI); a plate (10)
being peripherally delimited by a second perimeter (P2)
having a geometrically similar shape to the first perimeter
(P1) and having a given thickness; attachment means
(20) being provided for connecting the plate (10) to the
second face (FI) .
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Description

[0001] The present invention relates to reinforcing
equipment. In particular, the present invention refers to
equipment for reinforcing a node of a not entirely confined
type of a reinforced concrete frame. In more detail, the
present invention refers to equipment for reinforcing a
node of a not entirely confined type of a reinforced con-
crete frame where said node being arranged at the inter-
section of at least one beam and one pillar reinforced
longitudinally.

DESCRIPTION OF THE BACKGROUND ART

[0002] In the building sector it is known to produce re-
inforced concrete frames that are combinations of beams
and pillars provided internally with metallic structures
comprising so-called "bars" arranged longitudinally to re-
sist bending and/or torsional stresses that the concrete
would be unable to effectively resist. These bars are nor-
mally arranged in given positions according to design
specifications determined through the use of metallic
brackets, partly within a perimeter that will define the
beams and the pillars and partly on the external perim-
eter. The overall shape of the beams and of the pillars
of the frame is determined by formworks that delimit the
space in which the bars and the brackets of the beams
and of the pillars are arranged, space that will be filled
by pouring concrete. We refer to nodes of an entirely
confined type when the beams leading to the nodes en-
gage all the sides of the corresponding pillar, while we
refer to nodes of a not entirely confined type when the
beams leading to the nodes engage only a part of the
peripheral sides of the corresponding pillar.
[0003] In some cases the bars that correspond to the
nodes are without brackets; this can occur due to a defect
in longitudinal anchoring of the brackets or also due to
failure to provide this type of constraint. In any case, the
effect that this determines is a local structural incapacity
of the node to resist seismic stresses, which is likely to
be followed by inflection of the bars leading to the node,
horizontal if of beams and vertical if of pillars. This inflec-
tion corresponds simultaneously to the application of a
transverse force on the coating layer of the node, more
briefly known as "concrete cover", which thus yields leav-
ing the bars uncovered.
[0004] Naturally, when following technical evaluation
it is understood that the nodes of a building have been
executed to resist loads lower than those hypothesized
according to more conservative seismic models than
those adopted in the design phase, it is possible to take
action to make them safe, with the overall effect of struc-
turally upgrading the building.
[0005] One of the least invasive manners is that of tak-
ing action on these nodes from the outside, with rein-
forcement works. In some cases, action is taken by as-
sociating additional structural systems, capable of entire-
ly resisting the seismic action that it is deemed must ac-

tually be counteracted in situ, with the nodes. This man-
ner consists of enveloping the building with a new rein-
forced concrete wall connected to the existing wall via
connectors positioned at the level of the bond beams.
This operation is in fact carried out remaining on the out-
side of the building, so that existing finishes and plants
remain intact.
[0006] It can be easily understood that it is not always
possible to use this solution: in fact, it requires the building
to be separate from other constructions and sufficient
space along the entire perimeter in order to carry out the
works. Moreover, bond beams to which to connect the
new walls must be present. Therefore, the operation re-
quires the use of scaffolding, which must remain installed
for the whole of the duration of the operation which, re-
quiring the use of concrete, will be particularly lengthy,
requiring the use of formworks and the waiting for the
time it takes for the concrete to cure. Obviously, this caus-
es drawbacks for those living in the buildings that are to
be made safe using this technology, both due to the high
cost and due to the need to modify, even only temporarily,
their daily habits related to the way in which they interact
with the building.
[0007] For the reasons described above, there is cur-
rently no solution to the problem of making buildings with
a reinforced concrete frame and with nodes of a not en-
tirely confined type safe through technologies that allow
the aforesaid drawbacks to be prevented, and this rep-
resents an interesting challenge for the applicant that is
oriented at minimizing the impact of the maintenance in-
terventions of buildings on people living in them even for
only a few hours a day.
[0008] The comparative study of equipment for rein-
forcing areas of convergence or nodes of beams and
pillars of building structures disclosed the prior art patent
IT 102012902092417 and the patent KR 101 999 527,
neither of which offers teachings useful to overcome the
drawbacks described above.
[0009] In view of the situation described above, it would
be desirable to have a technology for reinforcing a node
of a not entirely confined type of a reinforced concrete
frame that, in addition to limiting and possibly overcoming
the drawbacks typical of the state of the art described
above, defines a new standard for these types of appli-
cations.

SUMMARY OF THE PRESENT INVENTION

[0010] The present invention relates to reinforcing
equipment. In more detail, the present invention refers
to equipment for reinforcing a node of a not entirely con-
fined type of a reinforced concrete frame; said node being
arranged at the intersection of at least one beam and one
pillar reinforced longitudinally.
[0011] The drawbacks set forth above are solved by
the present invention, according to at least one of the
appended claims.
[0012] According to some embodiments of the present
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invention, there is provided equipment for reinforcing a
node of a not entirely confined type of a reinforced con-
crete frame; said node being arranged at the intersection
of at least one beam and one pillar reinforced longitudi-
nally and being delimited externally by a first external
face in which a substantially prismatic recess is obtained
delimited peripherally by a surface that has a first perim-
eter having a given shape and at the bottom by a second
internal face; said equipment comprising a plate periph-
erally delimited by a second perimeter having a geomet-
rically similar shape to said first perimeter and having a
given thickness; attachment means being provided for
connecting said plate to said second face.
[0013] According to an embodiment as described
above, said second face is distant from said first face by
a length that exceeds said given thickness of said plate;
said node having a plurality of holes made in said second
face; said attachment means comprising a plurality of
screws each for engaging said node in a respective said
hole so as to couple said plate to said node internally to
said recess. According to an embodiment as described
above, there is provided a coating layer of concrete hav-
ing the function of a concrete cover that engages said
recess in external contact with said plate.
[0014] According to an embodiment as described
above, said layer is externally delimited by a third face
coplanar to said first external face.
[0015] According to an embodiment as described
above, said first face is flat and said plate is flat.
[0016] According to an embodiment as described
above, said first face is angled and said plate is angled.
[0017] According to an embodiment as described
above, the equipment comprises adjustment members
of the position of said plate relative to said second face.
[0018] According to an embodiment as described
above, said adjustment members comprise at least three
ferrules screw-adjustable in height which transversely
engage said plate. According to an embodiment as de-
scribed above, said plate has lightening slots engageable
by said coating layer. According to some embodiments
of the present invention, there is provided a method for
reinforcing a node of a not entirely confined type of a
reinforced concrete frame; said node being arranged at
the intersection of at least two longitudinally reinforced
beams and a pillar and being delimited externally by a
first external face; said method comprising a step of ob-
taining a recess in said node as a projection of a beam
of said at least two beams; said recess being substantially
prismatic and delimited peripherally by a surface that has
a first perimeter having a given shape and at the bottom
by a second internal face; a step of housing a plate de-
limited by a second perimeter having a geometrically sim-
ilar shape to said first perimeter and having a given thick-
ness within said recess; a step of attaching said plate to
said second face. According to an embodiment as de-
scribed above, the method comprises a step of obtaining
a plurality of holes in said second face; a step of engaging
each hole of said plurality of holes with a screw of said

plurality of screws so as to couple said plate to said node
internally to said recess. According to an embodiment as
described above, the method comprises a step of cov-
ering said plate with a coating layer of concrete having
the function of a concrete cover. According to an embod-
iment as described above, said first face is flat and said
plate is flat.
[0019] According to an embodiment as described
above, said first face is angled and said plate is angled.
[0020] According to an embodiment as described
above, the method comprises a step of adjusting the po-
sition of said plate relative to said second face by screw
adjustment members. Any further embodiments of the
present utility model are defined by the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Further features and advantages of the reinforc-
ing equipment according to the present invention will be
more apparent from the following description, illustrated
with reference to the accompanying figures, which show
at least one non-limiting example of embodiment thereof,
wherein identical or corresponding parts of the equip-
ment are identified by the same reference numbers. In
particular:

- Fig. 1 is a schematic perspective view of a node of
a not entirely confined type of a reinforced concrete
frame;

- Fig. 1 bis is an exploded schematic perspective view
of a first embodiment of equipment according to the
present invention;

- Fig. 2 is a front elevation view of Fig. 1 bis with the
related equipment installed;

- Fig. 3 is a sectional view along the line III-III of Fig. 2;
- Fig. 4 is a sectional view along the line IV-IV of Fig. 2;
- Fig. 5 is a schematic perspective view of a construc-

tion step in which the equipment of Fig. 1 bis is ap-
plied to Fig. 1;

- Fig. 6 is a schematic perspective view of a construc-
tion step in which a second preferred embodiment
of the equipment of Fig. 1bis is applied to Fig. 1;

- Fig. 7 and Fig. 8 show a construction detail extracted
from Fig. 5 and a construction detail extracted from
Fig. 6, respectively;

- Fig. 9 is an exploded schematic perspective view of
a third embodiment of the equipment of Fig. 2;

- Fig. 10 is a front elevation view of Fig. 9 with the
related equipment installed; and

- Fig. 11 is a sectional view along the line XI-XI of Fig.
10.

DETAILED DESCRIPTION OF THE PRESENT INVEN-
TION

[0022] Before describing the preferred embodiments
of the present invention or details thereof in detail, it is
considered useful to specify that the related scope of
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protection is not limited to the particular embodiments
described below. The disclosure and the description in
the present document illustrate and describe one or more
currently preferred embodiments and variations, and it
will be apparent to those skilled in the art that various
changes may be made to the design, to the organization,
to the operating order, to the operating means, to the
structures of the equipment and position, and to the meth-
ods and use of mechanical equivalents without departing
from the spirit of the present invention.
[0023] Moreover, it must be understood that the ac-
companying drawings are provided for the purpose of
clearly illustrating and disclosing currently preferred em-
bodiments to a person skilled in the art, but are not draw-
ings that illustrate how to implement these embodiments
in actual fact or true representations of final products; on
the contrary, these figures can comprise simplified con-
ceptual views to facilitate understanding or provide a sim-
pler and quicker explanation. Furthermore, the dimen-
sions and the related arrangement of the components
can differ from those shown and still operate within the
spirit of the present invention.
[0024] Furthermore, it will be understood that various
directions such as "upper", "lower", "left", "right", "front",
"rear" and so forth are implemented only in relation to the
explanation in combination with the drawings and that
the components can be oriented differently, for example
during transport and production, as well as during oper-
ation. As many different and distinct embodiments can
be made within the scope of the concepts taught herein,
and as many changes can be made to the embodiments
described herein, it must be understood that the details
provided below are to be interpreted as illustrative and
non-limiting of the spirit of the present invention.
[0025] In Fig. 1, 1 indicates, as a whole, a first embod-
iment of equipment 1 for reinforcing a node N of a not
entirely confined type of a known reinforced concrete
frame, node to which a plurality of beams lead. It may be
useful to specify that for economy of drawing Figs. 1-6
illustrate only one node N of the frame to which the equip-
ment 1 is to be applied. Each time it is necessary to make
a node N as described above safe from a structural point
of view, it must be understood how many faces action
can be taken on, i.e., how many faces are free from the
beams leading to the node N. Generally, the faces of a
node on which it is possible to take action will be two and
adjacent if the pillar is angled, and two and opposite if
this is an intermediate node in which a pillar is convergent
for two aligned beams arranged on opposite sides of the
same pillar, or one if it is an intermediate node for con-
verging pillar with three beams converging on the node
leaving one unconfined face.
[0026] In this case, the beams and the intermediate
pillar are delimited by coplanar faces that contribute to
define together a portion of a façade of the building.
[0027] With reference to Figs. 1-8, the node N is ar-
ranged at the intersection of three beams T1, T2 and T3,
where the beams T2 and T3 are aligned and the beam

T1 is orthogonal to the first two. The node N, and naturally
the three beams T1, T2 and T3, are carried by a pillar P,
where both these beams and the pillar P are longitudinally
reinforced with bars I. Therefore, the node N is delimited
by a first external face FE that is in fact a portion of one
of the facades of the building.
[0028] With reference to Fig. 1bis, a substantially pris-
matic recess R can be obtained in the first face FE, ar-
ranged between the beams T2 and T3. This recess R is
delimited peripherally by a substantially parallelepiped
concave surface S that has a first perimeter P1 having a
given shape and at the bottom is delimited by a second
internal face FI. This second face FI is transverse to the
longitudinal direction associated with the beam T1; there-
fore, it can be said that it is arranged on the projection of
the same beam T1 according to its longitudinal direction
and parallel to the first face FE, as can be seen in Figs.
1bis, 2 and 3.
[0029] The equipment 1 comprises a flat plate 10 di-
mensioned to engage the recess R. In this regard, the
plate 10 has a given thickness and is peripherally delim-
ited by a second perimeter P2 having a geometrical
shape similar to said first perimeter P1. In particular, with
reference to Figs. 1-2, the plate 10 has a substantially
parallelepiped shape is provided with a plurality of
through holes 12 and with elongated lightening slots 16.
If considered appropriate, as shown in Fig. 2, the vertices
of the plate 10 can be bevelled, without this detail being
considered essential for the implementation of the
present invention.
[0030] The plate 10 can be made of steel, aluminium
alloy or another material capable of combining strength
and elasticity to accommodate bending and torsion with-
out losing its original shape. For this reason, the plate
can also be made by superimposing a plurality of carbon
fibre panels based on the strength required to be given
to the product.
[0031] The equipment 1 further comprises a plurality
of attachment members 20 visible in Figs. 1bis, 3 and 4,
suitable to connect the plate 10 to the second face FI.
[0032] With reference to Figs. 1bis, 3 and 4, the second
face FI is distant from said first face FE by a length that
exceeds the given thickness of the plate 10. The node N
has a plurality of holes FF made in the second face FI
and arranged at the holes 12 of the plate 10 when, in
use, it is arranged internally to the recess R. Each at-
tachment member 20 comprises a screw 22 suitable to
engage the node N in a respective hole FF so as to stably
couple the plate 10 to the node N internally to the recess
R.
[0033] When obtaining the recess R and making the
holes FF this might cause local destruction of the protec-
tion provided by the concrete cover to the reinforcement
bars I, which of course must be restored. For this reason,
with reference to Figs. 1bis-4, the equipment comprises
a coating layer 24 of concrete having the function of a
concrete cover that engages the recess R in external
contact with the plate 10 and can fill the free holes 12
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and the slots 16 to improve transverse anchoring of the
plate 10. The layer 24 is dimensioned in thickness so that
when the node N is made safe, as in Figs. 2-4, a third
external flat face 240 of the layer 24 is coplanar to the
first external face FE of the node N.
[0034] The use of the equipment 1 is easily understood
from the description above and does not require further
explanations. Furthermore, it may be useful to specify
that in order to apply the equipment 1 to the node N of
Figs. 1-4 as described above, it is necessary to obtain
the recess R in the respective external face FE. In this
case, the recess R is sufficiently deep to house the plate
10 and to leave space in the recess R for the layer 24. It
may be useful to specify that before engaging the recess
R with the plate 10 it will be necessary to drill the second
face FI with the plurality of holes FF that may advanta-
geously be made at some of the holes 12 of the plate 10
chosen based on the arrangement of the bars I. After
having made the holes FF and placed the plate 10 inter-
nally to the recess R, the plate 10 can be attached to the
first face FE through the screws 22 and then the layer 24
of concrete having the function of a concrete cover can
be applied externally, thus protecting any bare bars I, the
plate 10 and the head of the screws 12; subsequently,
the layer 24 of concrete will be levelled externally so that
the third face 240 is coplanar with the first face FE of the
node N.
[0035] Finally, it is clear that modifications and varia-
tions may be made to the equipment 1 described and
illustrated herein, without departing from the scope of
protection of the present invention.
[0036] For example, with reference to Figs. 6 and 8, if
the first face FE is angled, then the recess R is conse-
quently also angled and has two adjacent transverse fac-
es. To guarantee complete adhesion of the plate 10 to
the second angled face FI of the recess R, the plate 10
is replaced by a plate 10’ that has an edge and is shaped
at an angle and the connection between the plate 10 and
the recess R is naturally guaranteed by a plurality of
screws 22 for each of the flat and angled portions 100
and 100’ of the plate 10’ .
[0037] Moreover, in the case in which the second face
FI defining the bottom of the recess R is not completely
flat, and parallel to the first external face FE, it might be
useful to modify the recess R as illustrated in Figs. 9-11.
In particular, with particular reference to Fig. 9, the recess
R must be sufficiently deep to allow the creation of a
concrete substrate 26 that will be made as flat as possi-
ble, to then place thereon the plate 10 acting as gap be-
tween the plate 10 and the second face FI. Furthermore,
to maximize the probability that also in this situation the
plate 10 is arranged parallel to the first external face FE
of the node N, and hence transverse to the beam T1
(which leads to the node N on the side opposite the recess
R), it is useful to provide for the use of an adjustment
device 30 for adjusting the spatial inclination of the plate
10 relative to the first face FE, better visible in Figs. 9
and 10. This adjustment device 30 comprises a plurality

of ferrules 32, in particular at least three, each of which
is housed in the manner of a screw in the plate 10 pref-
erably in holes made in proximity to the related vertices.
By rotating each ferrule 32 housed in the manner of a
screw in the plate 10 about its axis, this determines a
greater or lesser free extension of the ferrule relative to
the plate 10, and hence a greater or lesser distance be-
tween the corresponding portion of the face of the plate
10 facing the second face FI and this second face FI.
This allows the plate 10 to be oriented at will and, con-
sequently, made parallel to the first external face FE of
the node N so that the external face of the plate 10 is
covered with a layer 24 having a constant thickness after
the node N has been made safe through the use of the
equipment 1, as can be seen in Fig. 11. It should be
pointed out that in this figure the ferrules 32 have been
sheared flush with the external face of the plate 10 to
leave them in place even when the concrete of the layer
24 has solidified.
[0038] Based on the description above, it is easily un-
derstood how the use of the equipment 1 in the two modes
described with reference to Figs. 1-5, 6 and 9-11 allows
nodes of a not entirely confined type of reinforced con-
crete frames to be made safe through the tensile action
exerted by the screws 12 that engage the node N be-
tween the respective bars I of the beams T1, T2, T3 and
of the pillar P as if they were anchor bolts.
[0039] Furthermore, it may be useful to specify that the
plate 10 could also be applied directly to the first face FE
of the node N to be made seismically safe both when this
first face FE is flat and when it is angled. Naturally, in this
second case, the plate 10 must have an identical angle
to that of the first angled face FE; in any case, the external
surface/surfaces of the first angled face FE must be flat
or made flat before application of the plate 10.
[0040] In the claims, any reference signs in parenthe-
ses must not be interpreted as a limitation of the claim.
The word "comprising" does not exclude the presence of
other elements or steps besides those listed in a claim.
Moreover, the term "one", as used in this context, is de-
fined as one or more than one. Moreover, the use of
introductory expressions such as "at least one" and "one
or more" in the claims must not be interpreted in the sense
that the introduction of another claim element identified
using the indefinite articles "a" or "an" limits any particular
claim in which this claim element appears singularly,
even when this claim comprises the introductory phrases
"one or more" or "at least one" and indefinite articles such
as "a" or "an". This is also the case for the use of definite
articles. Unless otherwise established, terms such as
"first" and "second" are used to arbitrarily distinguish be-
tween the elements that these terms describe. Therefore,
these terms are not necessarily destined to indicate the
temporal or other type of priority of these elements. The
simple fact that some measures are set forth in mutually
different claims does not indicate that a combination of
these measures cannot be used advantageously.
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Claims

1. Equipment (1) for reinforcing a node (N) of a not en-
tirely confined type of a reinforced concrete frame;
said node (N) being arranged at the intersection of
at least one beam (T1, T2, T3) and one pillar (P)
reinforced longitudinally and being delimited exter-
nally by a first external face (FE) in which a substan-
tially prismatic recess (R) is obtained delimited pe-
ripherally by a surface (S) that has a first perimeter
(P1) having a given shape and at the bottom by a
second internal face (FI); said equipment (1) com-
prising a plate (10) peripherally delimited by a sec-
ond perimeter (P2) having a geometrically similar
shape to said first perimeter (P1) and having a given
thickness; attachment means (20) being provided for
connecting said plate (10) to said second face (FI);
characterized in that it comprises adjustment
means (30) for adjusting the position of said plate
(10) relative to said second face (FI).

2. The equipment according to claim 1, characterized
in that said second face (FI) is distant from said first
face (FE) by a length that exceeds said given thick-
ness of said plate (10); said node (N) having a plu-
rality of holes (FF) made in said second face (FI);
said attachment means (20) comprising a plurality
of screws (22) each for engaging said node (N) in a
respective said hole (FF) so as to couple said plate
(10) to said node (N) internally to said recess (R).

3. The equipment according to claim 1 or 2, charac-
terized in that it comprises a coating layer (24) of
concrete having the function of a concrete cover that
engages said recess (R) in external contact with said
plate (10).

4. The equipment according to claim 3, characterized
in that said layer (24) is externally delimited by a
third face (240) coplanar to said first external face
(FE).

5. The equipment according to claim 3, characterized
in that said first face (FE) is flat; said plate (10) is flat.

6. The equipment according to claim 3, characterized
in that said first face (FE) is angled; said plate (10)
is angled.

7. The equipment according to any one of the preced-
ing claims, characterized in that said adjustment
means (30) comprise at least three ferrules (32)
screw-adjustable in height which transversely en-
gage said plate (10).

8. The equipment according to any one of the preced-
ing claims, characterized in that said plate (10) has
lightening slots (16) engageable by said coating lay-

er (24).

9. A method for reinforcing a node (N) of a not entirely
confined type of a reinforced concrete frame; said
node (N) being arranged at the intersection of at least
two longitudinally reinforced beams (T1, T2, T3) and
a pillar (P) and being delimited externally by a first
external face (FE); said method being character-
ized in that it comprises a step for obtaining a recess
(R) in said node (N) as a projection of a first beam
(T1) of said at least two beams (T1, T2, T3); said
recess (R) being substantially prismatic and delim-
ited peripherally by a surface (S) that has a first pe-
rimeter (P1) having a given shape and at the bottom
by a second internal face (FI); a step of housing a
plate (10) delimited by a second perimeter (P2) hav-
ing a geometrically similar shape to said first perim-
eter (P1) and having a given thickness within said
recess (R); a step of attaching said plate (10) to said
second face (FI).

10. The method according to claim 9, characterized in
that it comprises a step for obtaining a plurality of
holes (FF) in said second face (FI); a step of engag-
ing each hole of said plurality of holes (FF) with a
screw (22) of said plurality of screws (22) so as to
couple said plate (10) to said node (N) internally to
said recess (R).

11. The method according to claim 10, characterized
in that it comprises a step of covering said plate (10)
with a coating layer (24) of concrete having the func-
tion of a concrete cover.

12. The method according to claim 10 or 11, character-
ized in that said first face (FE) is flat; said plate (10)
being flat.

13. The method according to claim 10 or 11, character-
ized in that said first face (FE) is angled; said plate
(10) being angled.

14. The method according to claim 12 or 13, character-
ized in that it comprises a step of adjusting (30) the
position of said plate (10) relative to said second face
(FI) by screw adjustment means (30).
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