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(54) HOUSING DEVICE FOR HOUSING FIXING ELEMENTS OF A CONNECTION BAR FOR 
CONNECTING LAYERS OF CONCRETE; FIXING SYSTEM FOR FIXING A CONNECTION BAR; 
AND PREFABRICATED PLINTH COMPRISING SUCH A FIXING SYSTEM

(57) A housing device (1) for housing fixing elements
for fixing a connection bar for connecting layers of con-
crete, comprising:
a hollow body (2) having a cylindrical extension between
a first and a second end (2a, 2b) and comprising a bottom

portion (3) at the second end (2b), the bottom portion (3)
having an opening (4) towards the outside;
a hollow projection (5) connected to the bottom portion
(3) so as to communicate with the opening (4) and having
an extension away from it.
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Description

[0001] The present invention relates to a housing de-
vice for housing fixing elements and fixing system for
fixing a connection bar for connecting layers of concrete
and prefabricated plinth comprising such a fixing system.
In particular, the present invention can be applied in
plinths that support elevated structures.
[0002] The use of bars for connecting layers of blocks
of concrete together so as to form a plinth is known.
[0003] At the time of writing, these bars are passed
through tubes especially positioned in the layers. The
bars are clamped at the two ends (upper and lower) by
means of plates and nuts, thus creating a so-called sand-
wich assembly (upper connection, lower connection and
layers in the middle). However, this assembly implies the
entire load of the structure being shared across two end
connections, with high strain on them. Furthermore, if
one of these connections were to give way, the entire
structure would collapse.
[0004] Document DE102007033983 A shows through
screws which are screwed into nuts housed in recesses,
a shell around the body of each screw and a cap which
receives the bottom end of the screw. A cavity is formed
in the cap and is filled with compressable material.
[0005] In this context, the technical task underpinning
the present invention is that of proposing a housing de-
vice for housing fixing elements and fixing system for
fixing a connection bar for connecting layers of concrete
and prefabricated plinth comprising such a fixing system,
which obviate the drawbacks of the prior art cited above.
[0006] In particular, the object of the present invention
is to propose a housing device for housing fixing elements
for fixing a connection bar for connecting layers of con-
crete, which reduces the possibility of the formation of
air bubbles in the concrete of the layer in which it is buried.
Another object of the present invention is to make avail-
able a housing device for housing fixing elements for fix-
ing a connection bar for connecting layers of concrete,
which remains in position in the layers during the move-
ment thereof.
[0007] A further object of the present invention is to
propose a fixing system for fixing a connection bar for
connecting layers of concrete, which can perform its func-
tion regardless of the height of the blocks.
[0008] Another object of the present invention is to
make available a fixing system for fixing a connection bar
for connecting layers of concrete and a prefabricated
plinth comprising such a fixing system, which enable the
installation operations to be performed in total safety for
the operators.
[0009] A further object of the present invention is to
make available a fixing system for fixing a connection bar
for connecting layers of concrete and a prefabricated
plinth comprising such a fixing system, able to respond
structurally to the tensile and compressive actions com-
ing from the vertical connection bars of the blocks or from
tie rods of a superstructure guaranteeing correct distri-

bution of loads and reducing the possibility of collapse.
[0010] The stated technical task and specified aims
are substantially achieved by a housing device for hous-
ing fixing elements for fixing a connection bar for con-
necting layers of concrete, comprising a hollow body hav-
ing a cylindrical extension between a first and a second
end. The hollow body comprises a bottom portion at said
second end having an opening towards the outside.
[0011] The housing device comprises a hollow projec-
tion connected to the bottom portion so as to communi-
cate with the opening and having an extension away from
it.
[0012] Preferably, the housing device comprises a
connecting portion originating from the bottom portion of
the hollow body with an extension inclined towards the
hollow projection.
[0013] Preferably, the housing device comprises an
abutment means for positioning an extension tube in the
hollow projection. The abutment means is at the opening.
[0014] According to an embodiment, the hollow pro-
jection has a through hole having greater dimensions
than the opening so that a bottom portion area faces and
projects inwards with respect to the hollow projection de-
fining an abutment means for the extension tube.
[0015] According to an embodiment, the housing de-
vice comprises a plurality of flaps arranged around the
hollow body. Preferably, the flaps are perforated. Pref-
erably, the flaps are positioned towards the second end
of the hollow body.
[0016] Preferably, the hollow body and the hollow pro-
jection are made of a single piece.
[0017] The defined technical task and the specified
aims are substantially achieved by a fixing system for
fixing a connection bar for connecting layers of concrete,
comprising:

- a housing device according to what has been dis-
closed;

- a first plate for sharing the compressive load ar-
ranged inside the hollow body of the housing device,
with one side in contact with the bottom portion;

- a second plate for sharing the tensile load at an op-
posite side of the first plate with respect to the bottom
portion;

- a nut interposed between the first and the second
plate.

[0018] Preferably, the fixing system comprises an ex-
tension tube having an end portion inserted into the hol-
low projection.
[0019] According to an embodiment, the fixing system
comprises a further housing device the hollow projection
of which is mounted at an opposite end of the extension
tube. The fixing system comprises a screwing means
from above of a connection bar arranged in the further
housing device. According to an embodiment, the screw-
ing means from above comprises a thick washer and a
threaded portion associated therewith for the screwing
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from above of the connection bar.
[0020] The stated technical task and specified aims
are substantially achieved by a prefabricated plinth, com-
prising:

- a plurality of overlapped layers, each of them formed
by a plurality of prefabricated reinforced concrete
blocks;

- at least one connection bar having an extension be-
tween the layers for connecting them structurally to
one another;

- at least one fixing system, according to what has
been described, housed in each layer, the connec-
tion bar being screwed in each layer to the corre-
sponding fixing system.

[0021] Additional features and advantages of the
present invention will become more apparent from the
illustrative and thus non-limiting description of a preferred
but not exclusive embodiment of a housing device for
housing fixing elements and fixing system for fixing a
connection bar for connecting layers of concrete and a
prefabricated plinth comprising such a fixing system, as
illustrated in the appended drawings, in which:

- figure 1 illustrates a housing device for housing fixing
elements for fixing a connection bar, according to
the present invention, in perspective view;

- figure 2 shows a top view of the housing device of
figure 1;

- figure 3 illustrates a front view of the housing device
of figure 1;

- figure 4 illustrates the housing device of figure 1 to
which an extension tube is applied, in a sectioned
front view;

- figure 5 illustrates a sectioned front view of a first
embodiment of a fixing system for fixing a connection
bar for connecting layers of concrete, according to
the present invention;

- figure 6 illustrates the fixing system of figure 5 to
which a connection bar is applied, in a perspective
view;

- figure 7 shows a sectioned front view of a second
embodiment of a fixing system according to the
present invention;

- figure 8 illustrates the fixing system of figure 7 to
which a connection bar is mounted, in a perspective
view;

- figure 9 shows an alternative embodiment of the
screwing means from above of the fixing system ac-
cording to the present invention;

- figures 10 and 11 illustrate a perspective view and
a front view, respectively without and with the hidden
lines, of an alternative embodiment of the fixing sys-
tem, comprising the screwing means from above of
figure 9;

- figure 12 illustrates a prefabricated plinth, according
to the present invention, in a sectioned front view.

[0022] With reference to the figures, number 1 indi-
cates a housing device for housing fixing elements for
fixing a connection bar for connecting layers of concrete.
[0023] In the connection between overlapped layers
101 of concrete, for example in a plinth, a threaded con-
nection bar 102 is used. Such bar crosses the various
layers. The housing device 1 is designed to be positioned
inside each layer to delimit an area in which to house and
host fixing elements (in particular, screwing) for the bar.
[0024] The housing device 1 comprises a hollow body
2 having a cylindrical extension between a first and a
second end 2a, 2b. The hollow body 2 comprises a bot-
tom portion 3 at the second end 2b. In other words, the
hollow body 2 is substantially cup or glass shaped.
[0025] The bottom portion 3 has an opening 4 towards
the outside.
[0026] The housing device 1 comprises a hollow pro-
jection 5 connected to the bottom portion 3 so as to com-
municate with the opening 4. The hollow projection 5 orig-
inates from the bottom portion 3 and extends away there-
from. Preferably, the hollow projection 5 extends accord-
ing to a substantially parallel direction to the extension
direction of the hollow body 2.
[0027] In other words, the hollow projection 5 is a small
tube.
[0028] The housing device 1 may be made of plastic
material, ferrous and nonferrous material, polyamide
(e.g. PA6, PA 6.6), first smelting aluminium, cast iron
(e.g. hot dip galvanized spheroidal, grey cast iron...),
steel, etc. The important point is that the material is able
to reach a predefined resistance threshold.
[0029] Preferably, the housing device 1 comprises a
connecting portion 6 between the hollow body 2 and the
hollow projection 5. In particular, the connecting portion
6 originates from the bottom portion 3 of the hollow body
2 with an extension inclined towards the hollow projection
5.
[0030] In particular, the connecting portion 6 defines
corners connected with surface portions having a parallel
direction to the extension direction of the hollow body 2.
[0031] In this way, while the cement is being poured,
air does not get trapped and so-called air bubbles which
weaken the structure are not formed. Furthermore, the
described geometry prevents the excessive use of ma-
terial as would happen in the case of a direct connection
between the hollow body 2 and the hollow projection 5.
[0032] Preferably, the inclination of the connecting por-
tion 6 with respect to the horizontal is comprised between
5° and 20°. The optimal inclination is identified as 12°.
[0033] Preferably, the hollow body 2 and the hollow
projection 5 are made of a single piece.
[0034] Preferably, the housing device 1 comprises an
abutment means 7 for positioning an extension tube 8 in
the hollow projection 5. The abutment means 7 is at the
opening 4.
[0035] In the embodiment described and illustrated
herein, the abutment means 7 is defined by a bottom
portion area 3 which projects in a cantilever fashion at
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the opening 4. In particular, the hollow projection 5 has
a through hole having greater dimensions than the open-
ing 4 so as to define a bottom portion area 3 which faces
and projects inwards with respect to the hollow projection
5 to offer an abutment for the tube 8. In other words, the
abutment means 7 is defined by a circular tooth which
projects inwards on the opening 4.
[0036] Preferably, the housing device 1 comprises a
plurality of flaps 9 arranged around the hollow body 2.
[0037] Preferably, the flaps 9 are uniformly distributed
along the cylindrical surface of the hollow body 2. Pref-
erably, the flaps 9 are arranged at the same height as
the cylindrical hollow body 2. Preferably, the flaps 9 are
arranged on the hollow body 2 so as to be circumferen-
tially equidistant. The flaps 9 prevent the housing device
1 from rotating and at the same time prevent detachment
from the cement.
[0038] In the embodiment described and illustrated
herein, the flaps 9 are perforated. In this way, the housing
device 1 can still be anchored to the steel reinforcement.
[0039] Preferably, the flaps 9 are positioned on the hol-
low body 2 at a shorter distance from the second end 2b
with respect to the distance from the first end 2a. In other
words, the flaps 9 are arranged close to the second end
2b. Thus, they leave a suitable space for connection with
the reinforcement, also the surface one.
[0040] A fixing system for fixing a connection bar for
connecting layers of concrete, according to the present
invention, is indicated by number 10 and described be-
low.
[0041] The fixing system 10 comprises the housing de-
vice 1 according to what has been described above.
[0042] The fixing system 10 comprises a first plate 11
for sharing the compressive load arranged inside the hol-
low body 2 of the housing device 1. In particular, one side
of the first plate 11 is in contact with the bottom portion 3.
[0043] A second plate 12 for sharing the tensile load
is arranged at an opposite side of the first plate 11 with
respect to the bottom portion 3.
[0044] The fixing system 10 comprises a nut 13 inter-
posed between the first and the second plate 11, 12.
Preferably, a washer 18 is interposed between the nut
13 and the first plate 11.
[0045] The two plates 11, 12 are perforated to enable
the passage of the connection bar.
[0046] Preferably, the fixing system 10 comprises an
extension tube 8 having an end portion inserted into the
hollow projection 5.
[0047] The extension tube 8 has a containment func-
tion, of a passage element. The extension tube 8 can
have different heights for different heights of blocks. In
this way, the fixing system 10 can be adapted to different
slab formats.
[0048] Preferably, the extension tube 8 is made of PVC
or PE or aluminium or steel or alloys. Any material able
to contain concrete can be used, as the extension tube
8 does not have a structural function.
[0049] The extension tube 8 and the abutment means

7 are sized so that the extension tube 8 does not create
any obstacles to the insertion of a connection bar 102.
[0050] Preferably, the assembly between the housing
device 1 and the extension tube 8 only takes place by
friction.
[0051] According to a first embodiment, illustrated in
figures 5 and 6, the fixing system 10 comprises, as just
described, a housing device 1.
[0052] The fixing system 10 is buried in a layer 101 of
concrete and acts both as a tubular opening for the po-
sitioning of a connection bar 102 for connecting the layers
and as an assembly point for the bar.
[0053] According to a second embodiment, illustrated
in figures 7 and 8, the fixing system 10 comprises a further
housing device 1. The hollow projection 5 of the further
housing device 1 is mounted at an opposite end of the
extension tube 8. In other words, the connection system
10 comprises two housing devices 1 facing towards each
other (in particular, the hollow projections 5 face each
other) and are spaced apart from the extension tube 8.
[0054] In this case, the fixing system 10 comprises a
screwing means from above 14 of a connection bar. Such
screwing means from above 14 is arranged in the further
housing device 1.
[0055] In the embodiment described and illustrated
herein, the screwing means from above 14 comprises a
thick washer 15 and a threaded portion 16 associated
therewith for the screwing of the connection bar.
[0056] The thick washer 15 has a through hole 18 for
the passage of the connection bar between layers.
[0057] In an embodiment, illustrated in figures 5-8, the
threaded portion 16 is afforded on a nut mounted on the
thick washer 15. The through hole 18 of the thick washer
15 communicates with the through hole of the threaded
nut 16 so that the connection bar passes through the
thick washer 15 and is screwed to the threaded nut 16,
which is located below the thick washer 15 during use.
[0058] In an alternative embodiment, illustrated in fig-
ures 9-11, the threaded portion 16 is afforded directly on
the thick washer 15. In this case, the through hole 18 of
the thick washer 15 is threaded.
[0059] The presence of screwing means from above
of the connection bar between layers greatly increases
the safety of the operators and the assembly speed. In
fact, in known solutions, it is necessary to connect the
bars to the lower slab, fixing them in advance with nuts.
Before the installation of the first (lower) layer. This takes
place by suspending in the air (holding them with a crane
or resting them on high capacity and weight trestles) the
lower slabs in order to be able to insert the bars and with
the operators who pass below the slabs themselves in
order to tighten the nuts. It is clear that the operators are
subject to a very high risk. With the implementation of
the screwing means from above, the lower slabs are rest-
ed directly inside the already prepared excavation and
then the bars are screwed into the provided housings
operating directly from above (therefore without any need
for trestles, without exposing the workers and therefore
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safely and quickly).
[0060] As is clear, the second embodiment of the fixing
system 10 is used in the lower layer.
[0061] Preferably, the housing device 1 comprises one
or more markings 17 made on the hollow body 2 at pre-
defined areas for the insertion during assembly of a me-
chanical fixing element, e.g. a screw or rivet. Such me-
chanical fixing elements operate to hold the thick washer
15 in position. The thick washer 15 has two transverse
holes 19. A transverse hole means a hole having an ex-
tension from a lateral surface of the thick washer 15 to-
wards a central portion, in particular towards the through
hole 18.
[0062] In particular, the two transverse holes 19 are
not through holes. Preferably, the two transverse holes
19 are made on opposite sides with respect to the through
hole 18. Preferably, the two transverse holes 19 have an
extension according to two substantially parallel direc-
tions. Preferably, the two directions coincide, i.e. the
holes are aligned.
[0063] In the embodiment described and illustrated
herein, the thick washer 15 is substantially cylindrical.
[0064] In an assembled condition, the washer 15 is
held in position by the insertion of a mechanical fixing
element 20 through the marking 17 on the hollow body
2 and the transverse hole 19.
[0065] A prefabricated plinth, according to the present
invention, is described below.
[0066] The plinth 100 comprises a plurality of overlap-
ping layers 101. Each layer 101 is formed by a plurality
of prefabricated reinforced concrete blocks.
[0067] The plinth 100 comprises at least one threaded
connection bar 102 for structurally connecting the layers
101 to one another. Preferably, a plurality of connection
bars 102 connects the layers 101 to one another struc-
turally. The description provided below for a connection
bar 102 is to be considered extended to every connection
bar 102 present in the plinth 100.
[0068] The plinth 100 comprises, for each connection
bar 102, at least one fixing system 10, according to what
is described above, housed in each layer 101. The con-
nection bar 102 is mounted, i.e. screwed, to each fixing
system 10.
[0069] In particular, each layer 101 comprises a fixing
system 10 in a first embodiment thereof (or of a first type),
comprising a housing device 1, whereas in the lower layer
101 a fixing system 10 is arranged in the second embod-
iment thereof (or of a second type). The fixing systems
10 of the first type are arranged in an upper portion of
the layer 101 so that during assembly by overlapping the
blocks, the operators can easily fix the connection bar
102 step by step to the housing device 1 of each layer
with plates 11, 12 and nuts 13.
[0070] The fixing system 10 of the second type is in-
stead arranged in a lower portion of the lower layer 101.
The further housing device 1 of the fixing system 10 faces
downwards.
[0071] The connection bar 102 is fixed at a (lower) end

to the screwing means from above 14 of the fixing system
10 of the lower layer 101.
[0072] In other words, the connection bar 102 crosses
the layers 101 meeting a housing device 1 for each layer
101 at which it is screwed. In the lower layer 101 it crosses
two housing devices 1, one facing upwards like the pre-
vious ones and the other facing downwards, in which the
screwing means from above 14 is contained.
[0073] From the description given, the features of the
housing device for housing fixing elements and fixing sys-
tem for fixing a connection bar for connecting layers of
concrete and of the prefabricated plinth comprising such
a fixing system according to the present invention appear
clear, as do the advantages thereof.
[0074] In particular, the connected and inclined geom-
etry of the connection portion proposed for the housing
device prevents the formation of bubbles of concrete.
[0075] Furthermore, the presence of flaps prevents the
accidental movement of the housing device positioned
inside the layer. In particular, the presence of the holes
on the flaps enables the fixing of the reinforcement de-
vice, guaranteeing precise positioning thereof.
[0076] Furthermore, the provision in the fixing system
of the lower layer of screwing means from above, once
the lower slab is already laid, of the connection bar, great-
ly facilitates the work of the operators, notably increasing
the safety thereof.
[0077] Furthermore, the configuration of the fixing sys-
tems described for the plinth makes it possible to easily
overcome any yielding of an assembly point. If a connec-
tion or fixing element (e.g. the lower nut placed on the
first buried block) fails (e.g. due to natural oxidation over
time, considering that it is in direct contact with the
ground) the other fixing elements, which remain solidly
connected to the other overlapping concrete elements,
immediately enter into tension. This happens because
the transverse connection bar has various assembly
points which cooperate, in particular one per layer. In
known solutions, instead, the bar is only mounted at the
upper and lower end, crossing the intermediate layers
without any further assembly points. It follows that the
yielding of one of the two connected ends causes the
structure to collapse. Furthermore, this arrangement pro-
motes the transmission of the load and its distribution in
the elements themselves. The choice to interconnect at
every layer the transverse elements and the combination
between nuts and plates (which completely fill the internal
space of every single housing device) ensures that the
tensile/compressive action that a post exerts on every
foundation bolt is shared across every single layer. In
essence, the tension is shared between the various lay-
ers making them cooperate to support the strain and
therefore there is relatively low pressure around each
fixing element (with a clear structural advantage).
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Claims

1. A housing device (1) for housing fixing elements for
fixing of a connection bar (102) for connecting layers
(101) of concrete, comprising:

a hollow body (2) having a cylindrical extension
between a first and a second end (2a, 2b) and
comprising a bottom portion (3) at said second
end (2b), said bottom portion (3) having an open-
ing (4) towards the outside;
a hollow projection (5) connected to said bottom
portion (3) so as to communicate with the open-
ing (4) and having an extension away from it;
characterised in that it comprises a plurality
of flaps (9) arranged around the hollow body (2).

2. The housing device (1) according to claim 1, com-
prising a connecting portion (6) originating from the
bottom portion (3) of the hollow body (2) with an ex-
tension inclined towards the hollow projection (5).

3. The housing device (1) according to claim 1 or 2,
comprising an abutment means (7) for positioning
an extension tube (8) in the hollow projection (5),
said abutment means (7) being at said opening (4).

4. The housing device (1) according to claim 3, wherein
the hollow projection (5) has a through hole having
greater dimensions than said opening (4) so that a
bottom portion area (3) faces and projects inwards
with respect to the hollow projection (5) defining an
abutment means (7) for the extension tube (8).

5. The housing device (1) according to claim 1 wherein
the flaps are perforated.

6. The housing device (1) according to any one of the
preceding claims, wherein the hollow body (2) and
the hollow projection (5) are made of a single piece.

7. A fixing system (10) for fixing a connection bar (102)
for connecting layers (101) of concrete, comprising:

a housing device (1) according to any one of the
preceding claims;
a first plate (11) for sharing the compressive load
arranged inside the hollow body (2) of the hous-
ing device (1), one side of said first plate (11)
being in contact with the bottom portion (3);
a second plate (12) for sharing the tensile load
at an opposite side of the first plate (12) with
respect to the bottom portion (3);
a nut (13) interposed between the first and the
second plate (11, 12).

8. The fixing system (10) according to claim 7, com-
prising an extension tube (8) having an end portion

inserted into the hollow projection (5).

9. The fixing system (10) according to claim 8, com-
prising a further housing device (1) the hollow pro-
jection (5) of which is mounted at an opposite end
of the extension tube (8), said fixing system (10) com-
prising a screwing means from above (14) of a con-
nection bar (102) arranged in the further housing de-
vice (1).

10. The fixing system (10) according to claim 9, wherein
said screwing means from above comprises a thick
washer (15) and a threaded portion (16) associated
therewith for the screwing from above of the connec-
tion bar.

11. The fixing system (10) according to claim 10, wherein
said threaded portion (16) is made in a through hole
(18) of the thick washer (15), said thick washer (15)
comprising two blind transverse holes (19), said hol-
low body (2) of the further housing device comprising
two markings (17) to enable the insertion of corre-
sponding mechanical fixing elements (20) in the
transverse holes (19) so as to keep the thick washer
(15) in position.

12. A prefabricated plinth (100), comprising:

a plurality of overlapped layers (101), each of
them formed by a plurality of prefabricated rein-
forced concrete blocks;
at least one connection bar (102) having an ex-
tension between the layers (101) for connecting
them structurally to one another;
at least one fixing system (10) according to any
one of claims 8 to 11 housed in each layer (101),
said connection bar (102) being screwed in each
layer (101) to the corresponding fixing system
(10).
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