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(54) ANTI - SEISMIC WALL WITH PROFILED CONSTRUCTION ELEMENTS AND BETON STEEL 
REINFORCEMENTS

(57) This invention relates to an anti-seismic wall with
construction elements such as profiled bricks and beton
steel reinforcements intended for industrial or civil con-
structions, in the category of passive earthquake protec-
tion techniques, with structural insulation by energy dis-
sipation.

The anti-seismic wall consists of profiled construc-
tion elements 1, placed on horizontal and vertical rows,
in the channels resulting from profiles being mounted be-
ton steel reinforcements 3, fixed with mortar 2, fixed to
the adjacent construction elements by means of periph-
eral reinforcements 4, resulting a reinforcement in the
form of a net, with a favourable anti-seismic effect by
dissipating the vibrational energy.
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Description

Technical Field

[0001] This invention relates to an anti-seismic wall
with construction elements such as profiled bricks and
beton (concrete) steel reinforcements intended for indus-
trial or civil constructions, in the category of passive earth-
quake protection techniques, with structural insulation by
energy dissipation

Background Art

[0002] In the present state of the art, two categories of
solutions for anti-seismic constructions are known,
namely earthquake-resistant constructions and con-
struction elements for earthquake-resistant walls respec-
tively.
[0003] Regarding the state-of-the-art of earthquake-
resistant constructions, in patent documents RO119643,
RO117271, and IT 201600127242 (WO2018109592),
earthquake-resistant structures located inside existing
buildings are proposed.
[0004] Technical solution of the patent document
RO126217 relates to a modular construction body that
is located near the apartment blocks, for housing people
in case of an earthquake.
[0005] The disadvantages of these solutions, with
structures for housing people inside or outside the build-
ings, consist in the fact that they ensure the protection
of a limited number of people and are made with addi-
tional costs compared to the actual cost of the construc-
tions.
[0006] Another category of solutions refers to the use
of intermediate elements with elastic properties. Patent
document RO129788 discloses an anti-seismic system
made using a flexible support formed of two metal plates
fastened together by means of a mechanical mounting
based on flexible rubber elements, fixed with screws in
truncated cone-shaped cavities.
[0007] Patent document TUB20160880 (CA3013170)
discloses a seismic isolation device based on a support
piece containing an elastic contact element with a rigid
support surface, which forms a vibrating system, inde-
pendent of the seismic wave.
[0008] The disadvantages of this category of solutions
involve parts or prefabricated mechanical devices, with
additional costs, made by specialized technological proc-
esses.
[0009] Regarding the state-of-the-art of construction
elements for earthquake-resistant walls, patent docu-
ment FR1001700 discloses several variants of bricks,
with holes of different shapes, interior or profiled on the
side faces. The holes allow the mortar to flow on several
rows of bricks, increasing the shear strength in the ver-
tical direction.
[0010] Patent document RO112903 develops the idea
of the solution in the patent document FR1001700, with

construction elements based on a deformable prismatic
structure, with internal stiffening elements, which also
have the role of fixing to the adjacent row.
[0011] Patent document RO130257 solves the prob-
lem of elastic fixing of bricks without mortar by means of
plastic bolt-type fasteners. The bricks are made with
holes suitable for the bolts, interior and marginal, for fas-
tening between the rows of bricks and for fastening the
wall to the adjacent construction elements (poles, beams,
diaphragms).
[0012] Disadvantage of these solutions is that they do
not provide earthquake protection unless the construc-
tion elements are made of expensive materials or with
elastic fastening elements that increase labour costs.

Summary of invention

[0013] Technical problem solved by the invention con-
sists in the realization of an anti-seismic wall with "profiled
bricks" type construction elements that allow the creation
of channels for the placement of beton steel reinforce-
ments fixed with a flexible type mortar, ensuring the elas-
ticity of the wall structural system and implicitly diminish-
ing the shear effect.
[0014] The anti-seismic wall is made with specially de-
signed construction elements, of type bricks profiled on
4 faces, which allow installing beton steel reinforcements,
fixed with mortar.
[0015] For the realization of an antiseismic wall accord-
ing to the invention, parallelepiped shape construction
elements of type bricks profiled on 4 faces are used. From
the 6 faces of the parallelepiped shape body, 4 faces are
provided with rectangular profile channels.
[0016] When the profiled bricks join, empty spaces re-
sult forming a matrix of rectangular, horizontal and ver-
tical holes. A wall made of profiled brick elements results,
in which there is a net of holes, horizontal and vertical.
Beton steel bars are inserted into these holes, fixed with
flexible type mortar.
[0017] In relation to the state of the art presented, the
following advantages result:

1. Reduced costs due to the following aspects:

- the anti-seismic solution does not involve addi-
tional constructions or parts of constructions;

- the profiled construction elements are made of
ordinary materials;

- the relative increase of the cost price, by the
necessary amount of beton steel, is compensat-
ed by the advantage of cancelling or significantly
diminishing the effects of the seismic phenom-
enon.

2. Increased safety in reducing the effects of seismic
vibrations, due to the mounting solution to the adja-
cent construction elements.
3. Easy applicability due to the following arguments:
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- it can be applied both to load-bearing masonry
constructions and to non-structural walls;

- no special qualification of execution staff is re-
quired;

- the realization technology is simple, consisting
in the realization of the classic masonry with
mortar, to which is added the insertion of beton
steel reinforcements.

Brief description of drawings

[0018] An example is given below in connection with
Figures 1 and 2, representing:

Figure 1 - Sections through the anti-seismic wall:

1a) - middle section in a plane parallel to the
faces of the wall (A-A);
1b) - cross-section with respect to the faces of
the wall (B-B);
1c) - cross-section details;

Figure 2 - Profiled construction element:

2a) - in three-dimensional representation;
2b) - section perpendicular to the non-profiled
faces (A-A);
1c) - section parallel to the non-profiled faces
(B-B);

Description of embodiments

[0019] The anti-seismic wall, according to the inven-
tion, consists of profiled construction elements 1, placed
in horizontal and vertical rows according to the method
of making a masonry wall. After each row of construction
elements installed, a horizontal reinforcement 3 is ap-
plied in the horizontal channel formed by the joining of
the elements 1 and a layer of mortar 2 is applied.
[0020] Every 4 - 5 rows the reinforcement is inserted
in the vertical holes formed similarly by joining vertically
the construction elements, applying the layer of mortar
2. The reinforcements mounted vertically on 4 - 5 rows
will be fixed to each other by welding or bonding with wire.
[0021] After finishing the execution of the wall, the hor-
izontal and vertical reinforcements will be joined together
by welding with a peripheral reinforcement 4.
[0022] The dimensions of the holes (grooves) can be
larger or smaller depending on the wall thickness and
the mechanical strength / flexibility ratio correlated with
the function of the building, the seismic activity in the
area, the geotechnical characteristics of the ground, etc.
The beton steel bars are dimensioned so as to get out
10-15 cm of the wall, in order to allow the mounting of
the peripheral reinforcement with the role of fixing the
wall to the adjacent structural element.
[0023] The fastening of the anti-seismic wall to the ad-
jacent construction element is done by:

- welding the peripheral reinforcements of the anti-
seismic wall and the external reinforcements of the
adjacent construction element;

- embedding the peripheral reinforcements of the anti-
seismic wall in the constituent beton of the adjacent
construction element.

[0024] The invention can be applied to both load-bear-
ing and non-load-bearing walls.
[0025] In the case of load-bearing walls, the fixing is
made to the adjacent structural element, which may be
a foundation beam at the bottom, a reinforced concrete
belt at the top, or an adjacent wall. In cases with non-
structural walls, the most common in practice, the ele-
ments adjacent to the walls are the elements of the re-
sistance structure such as poles, beams, and reinforced
beton diaphragms.
[0026] Through the solution of constituting the anti-
seismic wall afferent to the invention, inside it results a
structure in the form of a mesh, which ensures a conven-
ient resistance/elasticity ratio, with the following positive
effects regarding the resistance to vibrations:

- through the elasticity of the structural system, the
vibrational energy’s dissipation is produced;

- from a physical-constructive point of view, the rein-
forcement fixed to the adjacent structural element
totally excludes the phenomenon of dismantling the
wall by shearing.

[0027] The invention applies especially to anti-seismic
constructions that have functions of special economic or
social importance: secure rooms for banks, buildings for
archives of special importance documents, social or mil-
itary buildings of strategic importance, etc.
[0028] The invention also applies to constructions of
buildings with usual functions, located in areas with in-
tense seismic activity or near heavy traffic routes that
produces vibrations in the ground, such as crowded boul-
evards, highways, railways, etc.

Claims

1. Anti-seismic wall, with profiled construction ele-
ments and beton steel reinforcements, character-
ized in that, it consists of profiled construction ele-
ments 1, placed on horizontal and vertical rows, in
the channels resulting from profiles being mounted
beton steel reinforcements 3, fixed with mortar 2,
fastened to the adjacent construction elements by
means of peripheral reinforcements 4, resulting in a
reinforcement in the form of a net, with a favourable
anti-seismic effect by dissipating the vibrational en-
ergy.

2. Anti-seismic wall, with profiled construction ele-
ments and beton steel reinforcements according to
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claim 1, characterized in that, the profiled construc-
tion element 1 is in the form of a parallelepiped shape
body with 4 faces on which are provided channels
with rectangular section, executed for creating chan-
nels to place the reinforcement.

Amended claims in accordance with Rule 137(2) EPC.

1. Anti-seismic wall, with profiled construction ele-
ments and steel reinforcements, characterized in
that, it consists of a single type of profiled construc-
tion elements (1), placed on horizontal and vertical
rows, in the channels resulting from adjacent profiles
being mounted a single type of ordinary steel rein-
forcements (3) for both vertical and horizontal direc-
tions, such that the horizontal reinforcement (3) is
applied for each raw of construction elements (1)
and the vertical reinforcement (3) is inserted to every
4 - 5 rows of the construction elements (1) and fixed
with flexible type of mortar (2), fastened to the adja-
cent construction elements by means of peripheral
reinforcements (4), resulting a reinforcement struc-
ture in the form of a net, having a favourable anti-
seismic effect by dissipating the vibration energy in
all directions.

2. Anti-seismic wall, with profiled construction ele-
ments and steel reinforcements according to claim
(1), characterized in that, the profiled construction
element (1) is in the form of a parallelepiped shape
body with four of six faces provided with channels of
rectangular section, enabling the construction ele-
ments (1) placed in a masonry wall to form rectan-
gular holes between the adjacent rows in both hori-
zontal and vertical directions, and thus creating
channels to place the reinforcements.

5 6 



EP 3 919 706 A1

5



EP 3 919 706 A1

6



EP 3 919 706 A1

7

5

10

15

20

25

30

35

40

45

50

55



EP 3 919 706 A1

8

5

10

15

20

25

30

35

40

45

50

55



EP 3 919 706 A1

9

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• RO 119643 [0003]
• RO 117271 [0003]
• IT 201600127242 [0003]
• WO 2018109592 A [0003]
• RO 126217 [0004]
• RO 129788 [0006]

• WO 20160880 B [0007]
• CA 3013170 [0007]
• FR 1001700 [0009] [0010]
• RO 112903 [0010]
• RO 130257 [0011]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

