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Description

[0001] The present invention relates to a method for
reinforcing a wall structure and to a corresponding rein-
forcement system for a wall structure.

[0002] In particular, the present invention is advanta-
geously, but not exclusively, applied in the reinforcement
of wall structures of existing buildings with the purpose
of meeting the requirements of recent seismic legislation,
in particular Circular no. 617 of 2009 issued by the Su-
preme Council for Public Works ("Consiglio Superiore
Lavori Pubblici") of the Italian Republic, to which the fol-
lowing description will explicitly refer withouthowever los-
ing in generality.

[0003] A masonry building must be conceived and built
as a three-dimensional assembly of walls and floors so
as to define the so-called "box effect or behaviour of the
whole" which should ensure the stability, ductility and
robustness of the building.

[0004] The masonry constructions in Italy’s current
building patrimony are generally characterized by wall
structures with poor features, both in terms of conforma-
tion and of the quality of the bindings used. The wall struc-
tures in very old buildings often have a double facing.
Indeed, most masonry constructions have poor, or do
not even have, transverse connections, so-called "per-
penders", in the load bearing walls, have a poor or inef-
fective scarf between stones or the individual brick ele-
ments forming the walls, have poor connections between
the orthogonal walls and in the corner joints and have an
inadequate connection of the floors to the walls. Further-
more, the poor quality of the binding material (mortars)
used to bind the stone or brick elements in the construc-
tion of stone or combined masonries does not ensure
enduring wall monolithicity over time and leads to an in-
exorable disaggregation of the wall texture. Finally, the
wall structure of existing masonry constructions is often
characterized by low resistance to both horizontal and
vertical seismic actions.

[0005] Therefore, in interventions to reinforce the wall
structure of buildings, which have the goal of improving
the box behaviour of the whole, the main problems to be
resolved are: the lack of connections between orthogonal
walls in the so-called angled walls or in the so-called in-
tersection walls; the lack or inadequacy of perpenders in
load bearing walls and, therefore, the poor stability for
loads; the lack or inadequacy of the scarfs between load
bearing walls and floors; the poor resistance to the ac-
tions which promote out-of-plane toppling of the wall pan-
els; the poor resistance to the actions parallel to the plane
of the wall; and the inadequate distribution of the hori-
zontal and containment forces of the walls by the floors.
[0006] It is known to make artificial perpenders by fol-
lowing techniques which firstly provide creating one or
more transversal openings in the masonry walls to be
reinforced and then closing the openings by placing a
mix of reinforced concrete. If the reinforcement to be
made requires a significantly large artificial perpender,

10

15

20

25

30

35

40

45

50

55

the creation of the openings could be extremely invasive,
with the risk that making the artificial perpenders could
cause more harm than good.

[0007] Itis also known to make dovetail reinforcement
connections between at least one vertical wall and a re-
lated floor. However, making dovetail connections be-
tween walls and floors requires significant demolition
work of the masonry at the floors.

[0008] Italian patent application RM99A000736 de-
scribes a reinforcement system particularly suitable for
reinforcing walls of masonry constructions, the system
comprising closed bindings which pass through trans-
verse holes drilled into the walls to be reinforced and
drawn holed plates, each of which is arranged at a re-
spective transverse hole for the passage of the closed
seams and is adapted to divide the load of the seams
over the entire lead-in of the respective transverse hole.
Such a system is theoretically capable of applying a dif-
fused status of compression over the entire wall, in the
horizontal, vertical directions and transversal to the wall,
which allows the resistance to the horizontal and vertical
seismic actions to be increased.

[0009] However, in practice, such a system has re-
vealed to be particularly complicated, and therefore cost-
ly, to implement, in the adjacent masonries in two con-
tiguous buildings because it does not consider the differ-
ent tension required in the three orthogonal directions,
and in the case of rubble masonries, because it is not
very effective, and may even be harmful, due to the im-
possibility to control the transversal tension. Moreover,
such a system does not consider the requirements im-
posed by Circular no. 617 of 2009, which absolutely ad-
vises against generalized, diffused tensioning in the ver-
tical direction. EP 1170 440 discloses a method for rein-
forcing a wall structure, comprising drilling transverse
holes into the wall structure and applying a plurality of
plates with a cylindrical bar into each hole.

[0010] The object of the presentinvention is to provide
a method for reinforcing an existing wall structure, which
is free from the above-described drawbacks and at the
same time is easy and affordable to embody and perfectly
meets recent seismic legislation.

[0011] In accordance with the present invention, a
method for reinforcing a wall structure and a reinforce-
ment system for a wall structure are provided according
to what is defined by the appended claims.

[0012] To better comprehend the present invention, a
preferred embodiment thereof is now described, by way
of a mere non-limiting example and with reference to the
accompanying drawings, in which:

- figures 1 and 2 depict, according to two prospective
views from two opposite directions, a portion of wall
structure to which the reinforcement system is ap-
plied, which is made according to the dictates of the
present invention;

- figures 3to 7 depict certain elements of the reinforce-
ment system in figures 1 and 2;
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- figure 8 depicts, in greater detail, a part of the rein-
forcement system depicted in figures 1 and 2, re-
moving the rest of the reinforcement system for clar-
ity of illustration; and

- figure 9 depicts, according to a prospective view, the
portion of wall structure in figure 1 to which the rein-
forcement system is applied, which is made accord-
ing to a further embodiment of the present invention.

[0013] Numeral 1 in figures 1 and 2 generically indi-
cates a portion of wall structure as a whole, which com-
prises two walls 2 and 3 which are connected to each
other so as to form an internal corner 4 (figure 1) and a
corresponding external corner 5 (figure 2) and comprises
two respective beams 6 and 7 arranged on the walls 2
and 3. The portion of wall structure 1 shown represents
a so-called "angled wall". The elements forming the wall
structure 1 are brick blocks, or stones, or a combination
of stones and brick blocks. An "internal corner" is intend-
ed as a corner defined by an angle less than 180° and
an "external corner" is intended as a corner defined by
an angle greater than 180°. By convention, it is herein-
after considered that the side of the wall structure 1 which
comprises the internal corner 4 is the internal side 4a and
the side opposite to the wall structure 1, that is the one
which comprises the external corner 5, is the external
side 5a of the wall structure 1. The wall structure 1 shown
is reinforced by means of the reinforcement system made
according to the invention, the system not being anything
more than the implementation of the reinforcement meth-
od provided with the present invention.

[0014] With reference to figures 1 and 2, the reinforce-
ment system comprises a plurality of plates 8, 9, 10, 11
which are applied onto both sides 4a, 5a of the wall struc-
ture 1 at the transverse holes (not shown in figures 1 and
2) drilled into the wall structure 1 according to a prede-
termined arrangement, so that each plate 8-11 on one
side of the wall structure 1 is associated, at least at one
of the transverse holes, with at least another plate 8-11
on the other side of the wall structure 1. The reinforce-
ment system comprises a plurality of threaded cylindrical
bars (not shown in figures 1 and 2), each of which is
inserted into a respective transverse hole to connect
each plate 8-11 on one side of the wall structure 1 with
the corresponding plate 8-11 on the other side of the wall
structure. Each plate 8-11 has a plurality of eyelets ob-
tained along an external portion of the same plate (figures
310 6). Each plate 8-11, on each side of the wall structure
1, is connected with the ones adjacent thereto, thatis the
closest surrounding ones, by means of respective closed
loop bindings 12, each of which passes through an eyelet
of such a plate and an eyelet of the related adjacent plate.
[0015] The plates indicated with numeral 8 are stand-
ard plates, which are applied onto the surfaces of the
walls 2 and 3. The plates indicated with numeral 9 are
angular plates, which are applied along the corners 4 and
5. The plates indicated with numeral 10 are terminal
plates, which are applied onto the beams 6 and 7. The
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plates indicated with numeral 11 are connecting plates,
which are applied onto the walls 2 and 3 close to the
beams 6 and 7 to be bound, each, to atleast one adjacent
terminal plate 10, to at least one adjacent standard plate
8, to at least one adjacent connecting plate 11 and, if
nearby, to one angular plate 9.

[0016] Advantageously, the plates 8-11 are made of
stainless or galvanized steel and have a thickness se-
lected from a range between 3 and 5 mm and a larger
side between 15 and 25 cm long. The bindings 12 consist
of closed loop stainless or galvanized steel bands and
are preferably less than 1 mm thick.

[0017] Figures 3 to 6 show the plates in greater detail.
Figure 3 shows a standard plate 8, which is rectangular
and has, in middle position, a through hole 13 and, along
an external portion, four curved eyelets 14 which are sym-
metrical with respect to two axes 15a and 15b which are
orthogonal to each other at hole 13. The standard plate
8 is provided with four U-shaped saddles 16, each of
which is inserted into a respective eyelet 14 with the con-
cave side 16a of saddle 16 facing perimeter 17 of plate
8 to be, in use, wound by a related binding 12.

[0018] Figure 7 shows, from the side, a saddle 16
thread into an eyelet 14 with the concave side 16a facing
perimeter 17 of plate 8 and the convex side 16b wound
by a section of a binding 12. The saddles 16 serve for
protecting the bindings 12, that is they have the purpose
of preventing the bindings 12 from being sheared by the
edges 18 of the eyelets 14 when the bindings 12 are
placed under tension, and of promoting the sliding of the
bindings 12 through the eyelets 14 during the adjustment
of the tension of the bindings 12.

[0019] Figure 4 shows an angular plate 9, which is L
shaped and comprises two flat portions 19 and 20 which
extend, in transversal directions to each other, from one
rounded corner 27 of the same angular plate 9 and which
have respective through holes 21 and 22 having respec-
tive axes substantially transversal to each other. The re-
ciprocal orientation between the axes of the holes 19 and
20 depends on the angle of the corners 4 and 5 of the
wall structure 1. For example, if the walls 2 and 3 are
orthogonal to each other, then the axes of the holes 19
and 20 are orthogonal to each other. Each portion 19, 20
has, along an external portion thereof, three curved eye-
lets 23, 24, two of which are symmetrical with respect to
an axis 25a, 26a which is substantially parallel to corner
27, and the third of which is symmetrical with respect to
an axis 25b, 26b which is substantially perpendicular to
axis 25a, 26a.

[0020] Figure 5 shows a terminal plate 10, which is
rectangular and has a through hole 28 and two curved
eyelets 29 which are symmetrical with respect to respec-
tive axes 30a, 30b thus forming, with a side of the terminal
plate 10, respective angles of about 45°, and therefore
form a right angle with each other.

[0021] Figure 6 shows a connecting plate 11, which
consists of a rectangular portion 31 and of a semicircular
portion 32 connected to portion 31 and has, in middle
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position, a through hole 33. The rectangular portion 31
has, along an external portion thereof, three curved eye-
lets 34, two of which are symmetrical with respect to an
axis 35a which is parallel to a side 36 of portion 31 not
connected to portion 32, and the third of which is sym-
metrical with respect to an axis 35b which is perpendic-
ular to side 36. Semicircular portion 32 has, along an
external portion thereof, two curved eyelets 37 which are
symmetrical with respect to respective axes 38a and 38b
thus forming, with side 36, respective angles of about
45°, and therefore form a right angle with each other.
Each of the side eyelets 34, that is the symmetrical ones
with respect to the axes 35 which are parallel to side 36,
is adapted to be passed through by a respective binding
12 which is closed through a side eyelet 34 of another
adjacent connecting plate 11 or an eyelet 23, 24 of an
adjacent angular plate 9 (figure 1). The lower eyelet 34,
that is the symmetrical one with respect to axis 35 which
is perpendicular to side 36, is adapted to be passed
through by a respective binding 12 which is closed
through an eyelet 14 of an adjacent standard plate 8 (fig-
ure 1). At least one of the eyelets 37 is adapted to be
passed through by a respective binding 12 which is
closed through an eyelet 29 of a terminal plate 10 (figures
1 and 2).

[0022] With reference to figures 4 to 6, each of the
plates 9, 10 and 11 is provided with a plurality of saddles
16, each of which is identical to the ones shown in figures
3 and 7, and is inserted into a respective eyelet 23, 24,
29, 34, 37 in the same way as indicated in figures 3 and
4 and for the same purpose as mentioned for plate 8.
[0023] The reinforcement method of the presentinven-
tion is hereinafter described in detail, while making par-
ticular reference to figure 8, which only illustrates a part
of the reinforcement system in figures 1 and 3, that is two
rows of plates 8 and 9 applied onto the two sides 4a and
5a of the two walls 2 and 3, respectively, while the rest
of the reinforcement system has been removed for clarity
of illustration.

[0024] The reinforcement method provides drilling
transverse holes into the wall structure 1, on opposite
sides of the internal corner 4 (or of the external corner
5), that is divided among the ones indicated with numeral
39, which are drilled into wall 2, and the ones indicated
with numeral 40, which are drilled into wall 3. The trans-
verse holes 39 and 40 are through holes, that is they
pass through the walls 2 and 3 from one side 4a to the
other side 5a of the wall structure 1. The transverse holes
39 and 40 have, for example, a diameter selected from
arange between 20 and 30 mm and are made by drilling
according to a predetermined arrangement which adapts
to the particular type of wall structure and to any openings
or obstacles in the wall structure 1. In the example in
figures 1 and 2, the transverse holes 39 and 40 in the
walls 2 and 3 are made in the knots of a grid with rectan-
gular meshes. According to another embodiment not
shown, the transverse holes 39 and 40 are arranged stag-
gered.
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[0025] After having drilled the transverse holes 39 and
40, the plates 8 and 9 are applied onto the wall structure
1 atthe transverse holes 39 and 40 by using, forexample,
controlled-shrinkage thixotropic mortar with synthetic fi-
bres, of the type known under the trade name "Excocem
FP".

[0026] The standard plates 8 are applied onto the two
sides 4a and 5a of the wall structure 1 so that each stand-
ard plate 8 on the internal side 4a is associated, at a
respective transverse hole 39, 40, with a respective
standard plate 8 on the external side 5a and so that hole
13 of each standard plate 8 is substantially coaxial to the
related transverse hole 39, 40. The angular plates 9 are
applied along the internal corner 4, and therefore on the
internal side 4a, so that the two holes 19 and 20 of each
angular plate 9 are substantially coaxial, the first, to a
given transverse hole 39 and, the other one, to a given
transverse hole 40, and so that the angular plate 9 is
associated, at such a given transverse hole 39 and at
such a given transverse hole 40, with two standard plates
8 applied on opposite sides of the external corner 5.
[0027] Other angular plates 9 are applied along the
external corner 5 without positioning them at any trans-
verse hole 39, 40. These angular plates 9 are only bound
to adjacent plates, as better explained below. For appar-
entreasons of production scale, the same type of angular
plates 9 are used for the internal corner 4 as for the ex-
ternal corner 5. In theory, angular plates without the holes
21 and 22 could be used for the external corner 5.
[0028] At this point, a respective threaded cylindrical
bar 41 is inserted into each transverse hole 39, 40, so
that its two free ends project from the holes 13, 21, 22 of
the two plates 8, 9 applied at such a transverse hole 39,
40 on both sides 4a, 5a of the wall structure 1. The bars
41 are made of steel and have a diameter, for example,
selected from a range between 6 and 12 mm. Each plate
8, 9 is blocked at the free end of the related bar 41 by
means of a respective threaded flanged nut 42, so that
plate 8, 9 presses against the wall structure 1. Thereby,
each standard plate 8 is rigidly connected on the internal
side 4a to the respective standard plate 8 on the external
side 5a, and each angular plate on the internal side 4a
to the two corresponding standard plates 8 on the exter-
nal side 5a. The tension of the nuts 42 is suitably adjusted
by means of a tension regulator, for example by means
of amanual dynamometric spanner. Thereby, a true scarf
is obtained between the two walls 2 and 3.

[0029] After having blocked the various plates 8 and
9, controlled-shrinkage fluid mortar is injected into the
transverse holes 39 and 40, for example, of the type
known under the trade name "Exocem 22", by using a
known machine for injecting mortar. Advantageously, the
bars 41 are threaded for the entire length thereof. There-
by, there is a double advantage: there is no need to man-
ufacture custom bars 41 for the particular wall structure
1, because it is sufficient to manufacture sufficiently long
bars 41 and to custom cut them during installation; fur-
thermore, the threading improves the adherence of the
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bars 41 to the mortar and once the latter has matured,
thus increases the seal against the axial extraction of the
bars 41.

[0030] Once the mortar is injected into the transverse
holes 39 and 40, each of the plates 8 and 9 is bound with
the adjacent plates 8 and 9 by means of respective bind-
ings 12. Figure 8 only shows the horizontal bindings 12
between standard plates 8 and angular plates 9. In par-
ticular, each binding 12 between two adjacent standard
plates 8 passes through a single eyelet 14 of each of the
two standard plates 14, and each binding 12 between a
standard plate 8 and an adjacent angular plate 9 passes
through a single eyelet 14 of the standard plate 8 and a
single eyelet 23, 24 of the angular plate 9. Each binding
12 is made by passing the related steel band through two
eyelets of two adjacent plates, and by closing the loop
band by means of arespective seal (not shown) of known
type, for example a so-called overlap seal, or a so-called
monolithic mould seal, both made of stainless or galva-
nized steel. The overlap seal is much more affordable
than the monolithic mould seal, but provides less tear
resistance. Indeed, the resistance of the overlap seal is
about 75% of the resistance of the band, while the resist-
ance of the monolithic mould seal is substantially equal
to the one of the band.

[0031] During the closing with the seal, the tension of
each binding 12 is preferably, but not necessarily, ad-
justed, by means of a suitably calibrated dynamometric
device, according to whether binding 12 is substantially
horizontal or vertical. For example, the tension of the hor-
izontal bindings 12 is greater than the one of the vertical
bindings 12. The tension of the bindings 12 is adjusted,
in the case of overlaps seals, by means of a commercial
strap stretcher or, in the case of monolithic mould seals,
by a tensioning tool which is suitable for the purpose.
The operations described above with reference to the
standard plates 8 and to the angular plates 9 are per-
formed similarly for the terminal plates 10, and therefore
the transverse holes 39 and 40 are made in the beams
6 and 7, and for the connecting plates 11 so as to obtain
a mesh of bindings 12 like the one shown in figures 1
and 2. The reinforcement system thus made allows the
wall structure 1 to be reinforced in a way that is not highly
invasive, is effective in the three directions of space, due
to the presence of the bars 41, which being fixed to the
wall structure 1 by means of mortar and respective pairs
of plates, act as artificial perpenders, and due to the pres-
ence of the mesh of bindings 12 which are coplanar to
the surfaces of the walls 2 and 3 and which act as small
horizontal and vertical tie rods capable, due to their flex-
ibility, of overcoming any small obstacles along the sur-
face of the walls 2 and 3 or of following a curved path of
such a surface.

[0032] According to a further embodiment of the
present invention shown in figure 9, in which the corre-
sponding elements are indicated with the same numbers
and letters as in figure 1, the reinforcement system com-
prises at least two nets 43 (only one is shown in figure
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9) made of thermoplastic material, each of which is ap-
plied onto a respective side 4a, 5a of the wall structure
1 underneath the plates 8-11. In particular, in accordance
with the reinforcement method of the present invention,
each net 43 is applied onto the respective side 4a, 5a
immediately after having drilled the transverse holes 39
and 40, and therefore before applying the plates 8-11.
Once applied with the compensated shrinking mortar,
the plates 8-11 also serve for fixing net 43 to the wall
structure 1 like a kind of seam. Advantageously, net 43
is an extruded net, and in particular it is an extruded net
made of alkaline resistant polypropylene. Net 43 also has
rectangular meshes whose ratio between large side and
small side is selected between a range of 1.4 and 1.8.
Preferably, the larger side of net 43 is selected between
arange of 6 and 8 cm long.

[0033] The application of net 43 accentuates the rein-
forcing effect in the three orthogonal directions of space,
thus in factincreasing the overall bordering and therefore
the ductility of the reinforced wall structure 1, and adds
an anti-expulsion effect of the elements forming the wall
structure 1. Furthermore, net 43 ensures improved ad-
hesion of the finish plaster and decreases the risk of
cracks forming in the plaster over time.

[0034] According to a further embodiment of the
present invention not shown, which is applied, for exam-
ple, to a wall structure 1 not accessible on one side, the
reinforcement method differs from that described above
in that the transverse holes, made by only drilling into the
wall structure 1 on the accessible side, are not through
holes, and therefore the bars 41 inserted into the respec-
tive transverse holes only project with a free end thereof
from the respective transverse hole and the plates are
only applied onto the accessible side of the wall structure
1.

[0035] According to a further embodiment of the
present invention not shown, which is applied to a wall
structure 1 consisting of a so-called "wall intersection”,
thatis of the type comprising a front wall joined to a trans-
versal wall so as to form a T and therefore, to define two
internal corners on the two internal sides opposite to the
wall intersection, the reinforcement method differs from
what is described above in that the holes 39 are made
in the transversal wall and the holes 40 are made in the
front wall, the angular plates 9 are applied along the two
internal corners so that each angular plate 9 on an inter-
nal corner is associated, at one hole 39, with an angular
plate 9 applied onto the other internal corner and, at one
hole 40, with a standard plate 8 applied onto the external
side of the front wall. Thereby, a true scarf is obtained
between the front wall and the transversal wall of the wall
intersection.

[0036] Although the above-described invention makes
particular reference to a precise embodiment, it is not
limited to such an embodiment, as all those variants,
modifications or simplifications fall within the scope there-
of which are apparent to the expert field technician, such
as for example:
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- the plates 8-11 have a different shape than the one
described above, for example the standard plates 8
are circular in shape;

- the bindings 12 consist of bands made of highly re-
sistant plastic material of the type of the ones nor-
mally used for packaging ferrous material, and are
loop closed by means of high-temperature gluing; or

- the plates 8-11 do not have saddles 16 and the re-
lated eyelets have at least one section of rounded
edge to promote the sliding of the bindings 12 and
prevent the shearing thereof.

[0037] The main advantages of the above-described
reinforcement method and of the corresponding rein-
forcement system are to ensure an effective triaxial re-
inforcement of the wall structure 1, thatis a reinforcement
which acts in the three directions of space capable of
increasing the resistance to the bending and cutting of
the walls 2 and 3, the overall ductility of the wall structure
1, and to ensure not being highly invasive on the wall
structure 1, because essentially through holes 39 and 40
are to be drilled which all things considered, are reduced
in diameter and the positioning of the plates 8-11 and of
the bindings 12 falls under the normal thickness of the
plaster. The embodiment which provides the application
of net 43 improves the triaxial reinforcement effect, adds
an anti-expulsion effect of the elements forming the wall
structure 1, which is very important in case the wall struc-
ture 1 breaks during an earthquake, and improves the
cracking resistance of the plaster, which normally is in-
creased in thickness in old wall structures 1. In other
words, net 43 determines, together with the plates 8-11
combined in pairs by means of the bars 41 and adjacent
ones bound together by means of bindings 12, an impor-
tant cage effect which improves the overall ductility of
the wall structure 1 and the box effect as a whole, thus
incrementing the resistance of the wall structure 1 to all
types of horizontal and vertical seismic actions.

[0038] Furthermore, the reinforcement system is com-
pletely reversible and certifiable. Indeed, the bands of
the bindings 12, the seals which close the bindings and
the overall seal of the bindings 12 are certifiable, the ten-
sion of the bindings 12 can be differentiated according
to needs, the plates 8-11 and the saddles 16 are certifi-
able, the bars 41 are certifiable, and the extruded net 43
made of polypropylene is certifiable. This is an extremely
important aspect because the reinforcement system
must necessarily comply with seismic legislation and the
legislation concerning the use of steel in constructions.
[0039] Finally, itis worth underlining that the reinforce-
ment method and the corresponding reinforcement sys-
tem of the present invention may not only be advanta-
geously used for old brick and/or stone buildings, but also
to increase the performance characteristics of the struc-
tures of the newly built brick buildings and to reinforce
buildings made with concrete, wood or metal structures.
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Claims

1. A method for reinforcing a wall structure, said meth-
od comprises:

- drilling a plurality of transverse holes (39, 40)
into the wall structure (1) according to a prede-
termined arrangement;

- applying, onto at least one side (4a, 5a) of the
wall structure (1), a plurality of plates (8-11),
each of which presents at least one respective
through hole (13,21, 22,28, 33) and arespective
plurality of eyelets (14, 23, 24, 29, 34, 37), so
that the hole (13, 21, 22, 28, 33) of each plate
(8-11) is substantially coaxial to a respective
hole of said transverse holes (39, 40);

- inserting, into each transverse hole (39, 40), a
respective threaded cylindrical bar (41), so that
at least one free end of the latter projects from
the hole (13, 21, 22, 28, 33) of the plate (8-11)
coaxial to the transverse hole (39, 40);

- blocking each plate (8-11) at the end of the
relative bar (41) by means of a threaded nut (42),
so that the plate (8-11) presses against the wall
structure (1);

- injecting mortar into said transverse holes (39,
40);

- binding each plate (8-11) to at least part of the
adjacent plates (8-11) by means of respective
closed loop bindings (12), each of which passes
through one of the eyelets (14, 23, 24, 29, 34,
37) of said plate (8-11) and one of the eyelets
(14, 23, 24, 29, 34, 37) of the relative adjacent
plate (8-11).

2. A method according to claim 1, and comprising:

- laying a net (43) of thermoplastic material onto
said at least one side (4a, 5a) of the wall struc-
ture (1);

said plates (8-11) being applied onto said net
(43).

3. A method according to claim 1, wherein said trans-
verse holes (39, 40) are through holes between two
opposite sides (4a, 5a) of the wall structure (1); said
plates (8-11) being applied onto both sides of the
wall structure (1), so that each plate (8-11) on one
side (4a) of the wall structure (1) is associated, in
correspondence to at least one of said transverse
holes (39, 40), to at least another plate (8-11) on the
other side of the wall structure (1); each bar (41)
being inserted into the respective transverse hole
(39, 40), so that its two free ends project from the
holes (13, 21, 22, 28, 33) of the plates (8-11) applied
in correspondence to said transverse hole (39, 40)
on both sides (4a, 5a) of the wall structure (1); each
binding (12) binding plates (8-11) on the same side
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(4a, 5a) of the wall structure (1).

4. A method according to claim 3, and comprising:

- laying, onto each one of said two sides (4a, 5a)
of the wall structure (1), a respective net (43) of
plastic material;

said plates (8-11) being applied onto the nets
(43) of both sides (4a, 5a) of the wall structure

(1)

A method according to any of the claims from 1 to
4, wherein said wall structure (1) comprises two walls
(2, 3), which are connected to each other so as to
form at least an internal corner (4); said transverse
holes (39, 40) comprising first (39) and second (40)
transverse holes made on opposite sides of the in-
ternal corner (4); said plates (8-11) comprising first
angular plates (9), each of which presents two
through holes (21, 22) having axes that are trans-
verse to each other; the first angular plates (9) being
applied along said internal corner (4), so that the two
holes (21, 22) of each first angular plate (9) are sub-
stantially coaxial, the first one (21), to a given hole
of said first transverse holes (39) and, the other one
(22), to a given hole of said second transverse holes
(40).

A method according to claim 3 and 5, wherein said
wall structure (1) comprises an external corner (5)
corresponding to said internal corner (4), the two cor-
ners (4, 5) being defined on the two opposite sides
(4a, 5a) of the wall structure (1); said plates (8-11)
comprising flat plates (8), which are applied onto the
side (5a) on which the external corner (5) is defined;
each one of said first angular plates (8) being asso-
ciated, in correspondence to said given first trans-
verse hole (39) and to said given second transverse
hole (40), to two respective flat plates (8), which are
applied on opposite sides of the external corner (5).

A method according to any of the claims from 1 to
6, wherein said wall structure (1) comprises two walls
(2, 3), which are connected to each other so as to
form a external corner (5); said plates (8-11) com-
prising flat plates (8), which are applied on opposite
sides of said external corner (5); the method com-
prising:

- applying, along said external corner (5), a plu-
rality of second angular plates (9), each of which
presents a respective plurality of eyelets (23,
24);

- binding each second angular plate (23, 24) to
atleast part of the adjacent flat plates (8) and/or
of the adjacent second angular plates (9) by
means of respective closed loop bindings (12),
each of which passes through one of the eyelets
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10.

1.

12.

(23, 24) of said second angular plate (9) and one
ofthe eyelets (14, 23, 24) of the relative adjacent
plate (8, 9).

A method according to any of the claims from 1to 7
and comprising:

- adjusting the tension of each one of said bind-
ings (12) as a function of their inclination with
respect to the ground.

A method according to any of the claims from 1 to
8, wherein said bindings (12) are made of respective
steel bands.

A reinforcement system for a wall structure (1), said
system comprising: a plurality of plates (8-11), each
of which comprises at least one respective through
hole (13, 21, 22, 28, 33) and a respective plurality of
eyelets (14, 23, 24, 29, 34, 37), said plates (8-11)
being suited to be applied onto at least one side (44,
5a) of the wall structure (1), so that the hole (13, 21,
22, 28, 33) of each plate (8-11) is substantially co-
axial to a respective transverse hole (39, 40) drilled
into the wall structure (1); a plurality of threaded cy-
lindrical bars (41), each of which is suited to be in-
serted into a respective transverse hole (39, 40) of
the wall structure (1), so that at least one free end
of the bar (41) projects from the hole (13, 21, 22, 28,
33) of the plate (8-11) coaxial to the transverse hole
(39, 40); threaded nuts (42) for blocking the plates
(8-11) at the free ends of the relative bars (41), so
that the plates (8-11) press against the wall structure
(1); and a plurality of closed loop bindings (12) for
binding each plate (8-11) to the adjacent plates
(8-11), so that each binding (12) passes through one
of the eyelets (14, 23, 24, 29, 34, 37) of said plate
(8-11) and one of the eyelets (14, 23, 24, 29, 34, 37)
of the relative adjacent plate (8-11).

A system according to claim 10, and comprising at
least one net (43) of thermoplastic material, which
is suited to be applied onto said side (4a, 5a) of the
wall structure (1) under said plates (8-11).

A system according to claim 10 or 11, wherein said
transverse holes (39, 40) are through holes between
two opposite sides (4a, 5a) of the wall structure (1);
said plates (8-11) being suited to be applied onto
both sides (4a, 5a) of the wall structure (1), so that
each plate (8-11) on one side (4a) of the wall struc-
ture (1) is associated, in correspondence to at least
one of said transverse holes (39, 40), to at least an-
other plate (8-11) on the other side (5a) of the wall
structure (1); each bar (41) being suited to be insert-
ed into the respective transverse hole (39, 40), so
that its free ends project from the holes (13, 21, 22,
28, 33) of the plates (8-11) applied in correspond-
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ence to said transverse hole (39, 40) on both sides
(4a, 5a) of the wall structure (1); each binding (12)
being suited to bind plates (8-11) on the same side
(4a, 5a) of the wall structure (1).

A system according to any of the claims from 10 to
12, wherein the eyelets (14, 23, 24, 29, 34, 37) of
each plate (8-11) are arranged along an perimetric
portion of the plate (8-11) and each plate (8-11) is
provided with a plurality of U-shaped saddles (16),
each of which is inserted into a respective eyelets
(14, 23, 24, 29, 34, 37) with the concave side (16a)
of the saddle (16) facing the perimeter (17) of the
plate (8-11) in such a way that the convex side (16b)
of the saddle (16) is wound, in use, by a section of
a relative binding of said bindings (12).

Patentanspriiche

1.

2,

Verfahren zum Verstarken einer Wandstruktur, wo-
bei das Verfahren umfasst:

- Bohren von mehreren Querbohrungen (39, 40)
in die Wandstruktur (1) gemaR einer vorgege-
benen Anordnung;

- Anbringen an wenigstens einer Seite (4a, 5a)
der Wandstruktur (1) mehrere Platten (8 bis 11),
von denen jede wenigstens eine jeweilige
Durchgangsbohrung (13, 21, 22, 28, 33) auf-
weistund eine jeweilige Mehrzahl von Osen (14,
23, 24,29, 34, 37) aufweist, so dass die Bohrung
(13, 21, 22, 28, 33) jeder Platte (8 bis 11) im
Wesentlichen koaxial zu einer jeweiligen Aus-
nehmung der Querbohrungen (39, 40) vorgese-
hen ist;

- Einfuhren einer jeweiligen ein Gewinde aufwei-
senden zylindrischen Stange (41) in jede Quer-
bohrung (39, 40), so dass wenigstens ein freies
Ende der letzteren von der Bohrung (13, 21, 22,
28, 33) der Platte (8 bis 11) koaxial zu der Quer-
bohrung (39, 40) hervorsteht;

- Blockieren jeder Platte (8 bis 11) an dem Ende
des relativen Riegels (41) mittels einer Gewin-
demutter (42), so dass die Platte (8 bis 11) die
Wandstruktur (1) beaufschlagt;

- Einspritzen von Mbértel in die Querbohrungen
(39, 40);

- Verbinden jeder Platte (8 bis 11) mit wenigs-
tens einem Teil der angrenzenden Platten (8 bis
11) mittels eines jeweiligen geschlossenen
Schlaufengebindes (12), von denen jedes durch
eine der Osen (14, 23, 24, 29, 34, 37) der Platte
(8 bis 11) passiert und durch eine der Osen (14,
23,24, 29, 34, 37) der jeweiligen angrenzenden
Platte (8 bis 11) passiert.

Verfahren gemaR Anspruch 1 weiter umfassend:
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- Legen eines Netzes (43) aus thermoplasti-
schem Material auf die wenigstens eine Seite
(4a, 5a) der Wandstruktur (1);

wobei die Platten (8 bis 11) auf dem Netz (43)
angebracht werden.

Verfahren geman Anspruch 1, bei dem die Querboh-
rungen (39, 40) als Durchgangsbohrungen zwischen
zwei gegenuberliegenden Seiten (4a, 5a) der Wand-
struktur (1) ausgebildet sind; wobei die Platten (8 bis
11) auf beiden Seiten der Wandstruktur (1) ange-
brachtwerden, so dass jede Platte (8 bis 11) an einer
Seite (4a) der Wandstruktur (1) korrespondierend
mit wenigstens einer der Querbohrungen (39, 40),
mit wenigstens einer anderen Platte (8 bis 11) auf
der anderen Seite der Wandstruktur (1) verbunden
ist; wobei jede Stange (41) in die jeweilige Querboh-
rung (39, 40) eingefihrtist, so dass seine zwei freien
Enden aus den Ausnehmungen (13, 21, 22, 28, 33)
der Platten (8 bis 11) hervorstehen, die korrespon-
dierend zu den Querbohrungen (39, 40) an beiden
Seiten (4a, 5a) der Wandstruktur (1) angebracht wer-
den; wobei jedes Gebinde (12) Platten (8 bis 11) auf
derselben Seite (4a, 5a) der Wandstruktur (1) ver-
bindet.

Verfahren gemall Anspruch 3 und weiter umfas-
send:

- Legen auf jede der zwei Seiten (4a, 5a) der
Wandstruktur (1) ein jeweiliges Netz (43) aus
Plastikmaterial;

wobei die Platten (8 bis 11) auf die Netze (43)
von beiden Seiten (4a, 5a) der Wandstruktur (1)
angebracht werden.

Verfahren geman einem der Anspriiche 1 bis 4, bei
dem die Wandstruktur (1) zwei Wande (2, 3) um-
fasst, die miteinander verbunden sind, um so we-
nigstens eine innere Ecke (4) zu bilden; wobei die
Querbohrungen (39, 40) erste (39) und zweite (40)
Querbohrungen umfassen, die an gegenuberliegen-
den Seiten der inneren Ecken (4) hergestellt sind;
wobei die Platten (8 bis 11) erste winkelférmige Plat-
ten (9) umfassen, von denen jede zwei Durchgangs-
bohrungen (21, 22) aufweist, mit Achsen, die trans-
versal zueinander ausgerichtet sind; wobei die erste
winkelférmige Platten (9) entlang der inneren Ecke
(4) angebracht werden, so dass die zwei Bohrungen
(21,22) von jeder jeweils ersten winkelférmigen Plat-
te (9) im Wesentlichen koaxial zueinander ausge-
richtet sind, die erste (21) zu einer vorgegebenen
Ausnehmung der ersten Querbohrung (39) und die
andere (22) zu einer vorgegebenen Ausnehmung
der zweiten Querbohrungen (40).

Verfahren gemafl Anspruch 3 und 5, bei dem die
Wandstruktur (1) eine dulRere Ecke (5) umfasst, die
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zu der inneren Ecke (4) korrespondiert, wobei die
zwei Ecken (4, 5) an den zwei gegenuberliegenden
Seiten (4a, 5a) der Wandstruktur (1) definiert wer-
den; wobei die Platten (8 bis 11) flache Platten (8)
umfassen, die auf die Seite (5a), an der die dufRere
Ecke (5) definiertist, angebracht werden; wobei jede
der ersten winkelférmigen Platten (8) korrespondie-
rend zu der gegebenen ersten Querbohrung (39)
und zu der gegebenen zweiten Querbohrung (40)
zu den zwei jeweiligen flachen Platten (8), die an
gegenuberliegenden Seiten der duReren Ecke (4)
angebracht sind miteinander verbunden sind.

Verfahren gemaf einem der Anspriiche 1 bis 6, bei
dem die Wandstruktur (1) zwei Wande (2, 3) um-
fasst, die miteinander verbunden sind, um so eine
aullere Ecke (5) zu bilden; wobei die Platten (8 bis
11) flache Platten (8) umfassen, die an gegeniiber-
liegenden Seiten der dufl3eren Ecke (5) angebracht
werden; wobei das Verfahren umfasst:

- Anbringen von mehreren zweiten winkelférmi-
gen Platten (9), von denen jede eine jeweilige
Mehrzahl von Osen (23, 24) entlang der duRe-
ren Ecke (5) aufweist;

- Verbinden von jeder zweiten winkelférmigen
Platte (23, 24) mit wenigstens einem Teil der
angrenzenden flachen Platten (8) und/oder der
angrenzenden zweiten winkelférmigen Platten
(9) mittels jeweiliger geschlossenen Schleifen-
gebinde (12), von denen jedes durch eine der
Osen (23, 24) der zweiten winkelférmigen Platte
(9) und durch eine der Osen (14, 23, 24) der
jeweiligen angrenzenden Platte (8, 9) passiert.

Verfahren gemal einem der Anspriiche 1 bis 7, wei-
ter umfassend:

- Anpassen der Spannung von jedem der Ge-
binde (12) als eine Funktion von deren Neigung
bezliglich des Bodens.

Verfahren gemafR einem der Anspriiche 1 bis 8, bei
dem die Stangen (12) aus jeweiligen Stahlbandern
hergestellt sind.

Ein Verstarkungssystem flr eine Wandstruktur (1),
wobei das System umfasst:

mehrere Platten (8 bis 11), von denen jede we-
nigstens eine jeweilige Durchgangsbohrung
(13, 21, 22, 28, 33) umfasst und eine jeweilige
Mehrzahl von Osen (14, 23, 24, 29, 34, 37) um-
fasst, wobei die Platten (8 bis 11) ausgelegtsind,
umaufwenigstens eine Seite (4a, 5a) der Wand-
struktur (1) angebracht zu werden, so dass die
Bohrung (13, 21, 22, 28, 33) jeder Platte (8 bis
11) im Wesentlichen koaxial zu der jeweiligen
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1.

12.

13.

Querbohrung (39, 40) ausgerichtet ist, die in die
Wandstruktur (1) gebohrt ist; mehrere ein Ge-
winde aufweisende zylindrische Stangen (41),
von denen jede ausgelegt ist, um in eine jewei-
lige Querbohrung (39, 40) der Wandstruktur (1)
eingefluihrt zu werden, so dass wenigstens ein
freies Ende der Stange (41) von der Bohrung
(13, 21, 22, 28, 33) der Platte (8 bis 11) koaxial
zu der Querbohrung (39, 40) hervorsteht; Ge-
windemiditter (42) zum Blockieren der Platten (8
bis 11) an den freien Enden der jeweiligen Stan-
gen (41),sodass die Platten (8 bis 11) die Wand-
struktur beaufschlagen;

und mehrere geschlossene Schlaufengebinden
(12) zum Verbinden jeder Platte (8 bis 11) mit
der angrenzenden Platten (8 bis 11), so dass
jedes Gebinde (12) durch eine der Osen (14,
23, 24, 29, 34, 37) der Platten (8 bis 11) und
durch eine der Osen (14, 23, 24, 29, 34, 37) der
jeweiligen angrenzenden Platte (8 bis 11) pas-
siert.

System nach Anspruch 10, weiter umfassend we-
nigstens ein Netz (43) aus einem thermoplastischen
Material, das ausgelegt ist, um auf die Seite (4a, 5a)
der Wandstruktur (1) unter den Platten (8 bis 11)
angebracht zu werden.

System gemal Anspruch 10 oder 11, bei dem die
Querbohrungen (39, 40) als Durchgangsbohrungen
zwischen zwei gegenuberliegenden Seiten (4a, 5a)
der Wandstruktur (1) ausgebildet sind; wobei die
Platten (8 bis 11) ausgelegt sind, um auf beiden Sei-
ten (4a, 5a) der Wandstruktur (1) angebracht zu wer-
den, so dass jede Platte (8 bis 11) an einer Seite
(4a) der Wandstruktur (1) korrespondierend mit we-
nigstens einer der Querbohrungen (39, 40) zu we-
nigstens einer anderen Platte (8 bis 11) an der an-
deren Seite (5a) der Wandstruktur (1) verbunden ist;
wobei jede Stange (41) ausgelegt ist, um in die je-
weiligen Querbohrungen (39, 40) eingefihrt zu wer-
den, so dass ihre freien Enden von den Bohrungen
(13, 21, 22, 28, 33) der Platten (8 bis 11) hervorste-
hen, die korrespondierend zu den Querbohrungen
(39, 40) auf beiden Seiten (4a, 5a) der Wandstruktur
(1) angebracht sind; wobei jedes Gebinde (12) aus-
gelegt ist, um Platten (8 bis 11) an derselben Seite
(4a, 5a) der Wandstruktur (1) zu verbinden.

System gemaR einem der Anspriiche 10 bis 12, bei
dem die Osen (14, 23, 24, 29, 34, 37) jeder Platte (8
bis 11) entlang eines perimetrischen Bereichs der
Platte (8 bis 11) angeordnet sind und jede Platte (8
bis 11) mit mehreren U-férmigen Satteln (16) verse-
hen ist, von denen jeder in eine jeweilige Ose (14,
23, 24, 29, 34, 37) eingefiihrt ist, wobei die konkave
Seite (16a) des Sattels (16) dem Umfang (17) der
Platte (8 bis 11) in einer derartigen Art und Weise
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gegenuberliegt, dass die konvexe Seite (16b) des
Sattels (16) Uber einen Abschnitt eines relativen Ge-
bindes der Gebinde (12) in Gebrauch gewunden
wird.

Revendications

1.

Procédé de renforcement d’une structure de paroi,
ledit procédé comprenant :

- le percage d’'une pluralité de trous transver-
saux (39, 40) dans la structure de paroi (1) selon
une disposition prédéterminée ;

- I'application, sur au moins un cété (4a, 5a) de
la structure de paroi (1), d’'une pluralité de pla-
ques (8 a 11) qui possédent chacune au moins
un trou traversant respectif (13, 21, 22, 28, 33)
et une pluralité d’oeillets respectifs (14, 23, 24,
29, 34, 37) de sorte que le trou (13, 21, 22, 28,
33) de chaque plaque (8 a 11) est sensiblement
coaxial a un trou respectif desdits trous trans-
versaux (39, 40) ;

- I'insertion, dans chaque trou transversal (39,
40), d’une barre cylindrique filetée respective
(41) de sorte qu’au moins une extrémité libre de
celle-ci fait saillie du trou (13, 21, 22, 28, 33) de
la plaque (8 a 11) coaxialement au trou trans-
versal (39, 40) ;

- le blocage de chaque plaque (8 a 11) a I'extré-
mité de la barre associée (41) au moyen d’'un
écrou fileté (42) de sorte que la plaque (8 a 11)
presse contre la structure de paroi (L) ;

- 'injection de mortier dans lesdits trous trans-
versaux (39, 40) ;

- la liaison de chaque plaque (8 a 11) a au moins
une partie des plaques adjacentes (8 a 11) au
moyen d’éléments de liaison a boucle fermée
respectifs (12), qui passent chacun atravers'un
des oeillets (14, 23, 24, 29, 34, 37) de ladite
plaque (8 a 11) et I'un des oeillets (14, 23, 24,
29, 34, 37) de la plaque adjacente associée (8
a11).

Procédé selon la revendication 1, ledit procédé
comprenant :

- la pose d’un filet (43) de matiére thermoplas-
tique sur ledit au moins un cété (4a, 5a) de la
structure de paroi (1) ;

lesdites plaques (8 a 11) étant appliquées sur
ledit filet (43).

Procédé selon larevendication 1, dans lequel lesdits
trous transversaux (39, 40) sont des trous traver-
sants ménageés entre les deux cétés opposeés (4a,
5a) de la structure de paroi (1) ; lesdites plaques (8
a11) étantappliquées des deux cbtés de la structure
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de paroi (1) de sorte que chaque plaque (8 a 11)
située d’un coté (4a) de la structure de paroi (1) est
associée, en correspondance avec au moins l'un
desdits trous transversaux (39, 40), a au moins une
autre plaque (8 a 11) de l'autre c6té de la structure
de paroi (1) ; chaque barre (41) étant insérée dans
le trou transversal respectif (39, 40) de sorte que ses
deux extrémités libres font saillie des trous (13, 21,
22,28, 33) des plaques (8 a 11) appliquées en cor-
respondance dudittrou transversal (39, 40) des deux
cbtés (4a, 5a) de la structure de paroi (1) ; chaque
élément de liaison (12) reliant des plaques (8 a 11)
du méme coté (4a, 5a) de la structure de paroi (1).

Procédé selon la revendication 3, ledit procédé
comprenant :

- la pose, sur chacun desdits deux cotés (4a,
5a) delastructure de paroi (1), d’'unfiletrespectif
(43) en matiére plastique ;

lesdites plaques (8 a 11) étant appliquées sur
les filets (43) des deux cbtés (4a, 5a) de la struc-
ture de paroi (1).

Procédé selon 'une quelconque des revendications
1 a 4, dans lequel ladite structure de paroi (1) com-
prend deux parois (2, 3) qui sontreliées'une al'autre
de maniéere a former au moins un coin intérieur (4) ;
lesdits trous transversaux (39, 40) comprenant des
premiers (39) etdes seconds (40) trous transversaux
ménagés sur des cbdtés opposés du coin intérieur
(4) ; lesdites plaques (8 a 11) comprenant des pre-
mieres plaques angulaires (9) qui possédent chacu-
ne deux trous traversants (21, 22) ayant des axes
qui sont transversaux I'un par rapport a l'autre ; les
premieres plaques angulaires (9) étant appliquées
le long dudit coin intérieur (4) de sorte que les deux
trous (21, 22) de chaque premiére plaque angulaire
(9) sont sensiblement coaxiaux, le premier (21), a
un trou donné desdits premiers trous transversaux
(39) et, l'autre (22), a un trou donné desdits seconds
trous transversaux (40).

Procédé selon la revendication 3 et 5, dans lequel
ladite structure de paroi (1) comporte un coin exté-
rieur (5) correspondant audit coin intérieur (4), les
deux coins (4, 5) étant définis sur les deux cotés
opposeés (4a,5a) de la structure de paroi (1) ; lesdites
plaques (8 a 11) comprenant des plaques plates (8)
qui sont appliquées sur le c6té (5a) ou le coin exté-
rieur (5) est défini ; chacune desdites premiéres pla-
ques angulaires (8) étant associée, en correspon-
dance avec ledit premier trou transversal (39) donné
et ledit second trou transversal (40) donné, a deux
plaques plates respectives (8) qui sont appliquées
sur des cbtés opposés du coin extérieur (5).

Procédé selon I'une quelconque des revendications
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1 a 6, dans lequel ladite structure de paroi (1) com-
prend deux parois (2, 3) qui sont reliées entre elles
de maniére a former un coin extérieur (5) ; lesdites
plaques (8-11) comprenant des plaques plates (8)
quisont appliquées surdes cotés opposés dudit coin
extérieur (5) ; le procédé comprenant :

- l'application, le long dudit coin extérieur (5),
d’une pluralité de secondes plaques angulaires
(9) qui possédent chacune une pluralité respec-
tive d’'oeillets (23, 24) ;

- la liaison de chaque seconde plaque angulaire
(23, 24) a au moins une partie des plaques pla-
nes adjacentes (8) et/ou des secondes plaques
angulaires adjacentes (9) au moyen d’éléments
de liaison a boucle fermée respectifs (12) qui
passent chacun a travers I'un des oeillets (14,
23, 24) de ladite seconde plaque angulaire (9)
et 'un des oeillets (14, 23, 24) de la plaque ad-
jacente associée (8, 9).

Procédé selon I'une quelconque des revendications
1 a7, ledit procédé comprenant :

- le réglage de la tension de chacun desdits élé-
ments de liaison (12) en fonction de son incli-
naison par rapport au sol.

Procédé selon I'une quelconque des revendications
1 a 8, dans lequel lesdits éléments de liaison (12)
sont faits de bandes d’acier respectives.

Systeme de renforcement d’une structure de paroi
(1), ledit systéme comprenant : une pluralité de pla-
ques (8 a 11), qui comprennent chacune au moins
un trou traversant respectif (13, 21, 22, 28, 33) et
une pluralité respective d’oeillets (14, 23, 24, 29, 34,
37), lesdites plaques (8 a 11) étant adaptées pour
étre appliquées sur au moins un coté (4a, 5a) de la
structure de paroi (1) de sorte que le trou (13, 21,
22, 28, 33) de chaque plaque (8 a 11) est sensible-
ment coaxial a un trou transversal respectif (39, 40)
percé dans la structure de paroi (1) ; une pluralité de
barres cylindriques filetées (41) qui sont chacune
adaptées pour étre insérées dans untrou transversal
respectif (39, 40) de la structure de paroi (1) de sorte
qu’au moins une extrémité libre de la barre (41) fait
saillie du trou (13, 21, 22, 26, 33) de la plaque (8 a
11) coaxialement au trou transversal (39, 40) ; des
écrous filetés (42) servant a bloquer les plaques (8
a 11) au niveau des extrémités libres des barres as-
sociées (41) de sorte que les plaques (8 a 11) pres-
sent contre la structure de paroi (1) ; et une pluralité
d’éléments de liaison a boucle fermée (12) servant
a relier chaque plaque (8 a 11) aux plaques adja-
centes (8 a 11) de sorte que chaque élément de
liaison (12) passe a travers I'un des oeillets (14, 23,
24,29, 34, 37) de ladite plaque (8 a 11) et 'un des
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oeillets (14,23, 24,29, 34, 37) dela plaque adjacente
associée (8 a 11).

Systeme selon la revendication 10, ledit systéeme
comprenant au moins un filet (43) en matiere ther-
moplastique qui est adapté pour étre appliqué sur
ledit coté (4a, 5a) de la structure de paroi (1) sous
lesdites plaques (8 a 11).

Systeme selon la revendication 10 ou 11, dans le-
quel lesdits trous transversaux (39, 40) sont des
trous traversants ménagés entre deux cétés oppo-
sés (4a, 5a) de la structure de paroi (1) ; lesdites
plaques (8 a 11) étant adaptées pour étre appliquées
sur les deux cbtés (4a, 5a) de la structure de paroi
(1) de sorte que chaque plaque (8 a 11) d’'un cété
(4a) de la structure de paroi (1) est associée, en cor-
respondance avec au moins un desdits trous trans-
versaux (39, 40), a au moins une autre plaque (8 a
11) sur l'autre cété (5a) de la structure de paroi (1) ;
chaque barre (41) étant adaptée pour étre insérée
dans le trou transversal respectif (39, 40) de sorte
que ses extrémiteés libres font saillies des trous (13,
21, 22, 28, 33) des plaques (8 a 11) appliquées en
correspondance avec ledit trou transversal (39, 40)
des deux cbtés (4a, 5a) de la structure de paroi (1) ;
chaque élément de liaison (12) étant adapté pour
relier des plaques (8 a 11) du méme cbté (4a, 5a)
de la structure de paroi (1).

Systeme selon I'une quelconque des revendications
10 a 12, dans lequel les oeillets (14, 23, 24, 29, 34,
37) de chaque plaque (8 a 11) sont disposés le long
d’une partie périphérique de la plaque (8 a 11) et
chaque plaque (8 a 11) est pourvue d’une pluralité
d’étriers (16) en forme de U qui sont chacun insérés
dans I'un des oeillets respectifs (14, 23, 24, 29, 34,
37), le coté concave (16a) de I'étrier (16) étant tourné
vers le périmetre (17) de la plaque (8 a 11) de telle
sorte que le cdté convexe (16b) de I'étrier (16) est
enroulé, en utilisation, par une section d’'un élément
de liaison associé desdits éléments de liaison (12).
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