EP 2 843 146 A1

(19) Europdisches

Patentamt

European

Patent Office
Office européen
des brevets

(11) EP 2 843 146 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
04.03.2015 Bulletin 2015/10

(21) Application number: 13182192.8

(22) Date of filing: 29.08.2013

(51) IntClL:

E04B 2/42 (2006.01)
E02D 29/02 (2006.01)

E04C 1/39 (2006.01)
E04B 2/54 (2006.01)
E04B 2/02 (2006.01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(71) Applicant: Loimaan Kivi Oy
32200 Loimaa (F)

(72) Inventor: Rainio, Juuso

02230 Espoo (FI)

(74) Representative: Papula Oy

P.O. Box 981
00101 Helsinki (FI)

(54) Wall block element

(57)  Awall block element (1, 2, 3) for building and/or
landscaping purposes, such as for building a retaining
wall (4), masonry wall (5) and/or a curb. The wall block
element (1, 2, 3) comprises a first panel (6) and a second
panel (7), atleast said first panel (6) being a natural stone
slab. At least two spacer elements (8, 9) made of steel
are arranged at a distance from each other for placing
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and adjoining the first panel (6) and the second panel (7)
together in parallel and at a distance in relation to each
other. An inner space (10) is defined by the panels in-
between the panels in which inner space a filling material
(11), such as cast concrete, can be placed, said spacer
elements each having connecting means (12) to attach
at least the first panel to the spacer elements.
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a wall block el-
ement. The wall block elements may be e.g. used for
building a basement wall and/or for landscaping purpos-
es, such as for building a retaining wall, a masonry wall
and/or a curb.

BACKGROUND OF THE INVENTION

[0002] In prior artthere are known several types of wall
block elements for landscaping purposes, such as for
building retaining walls, masonry walls and/or curbs. The
wall block elements may be made of concrete, lightweight
aggregate or a natural stone. In many landscaping ap-
plications the look of natural stone block elements is most
pleasing. The problem associated with wall block ele-
ments, which conventionally are massive natural stone
blocks, is that they are heavy and very difficult or impos-
sible to be handled by manpower. Therefore, a special
lifting apparatus is needed for the transfer and installation
of such elements.

OBJECTIVE OF THE INVENTION

[0003] The objective of the invention is to alleviate the
disadvantages mentioned above.

[0004] In particular, it is an objective of the present in-
vention to provide wall block elements which, at least
when installed to form a retaining wall, a masonry wall
ora curb, has a look of genuine natural stone, and which
wall block elements are also lightweight and can be lifted
and handled by manpower without a need for a lifting
apparatus.

SUMMARY OF THE INVENTION

[0005] According to an aspect, the present invention
provides a wall block element. According to the invention
the wall block element comprises a first panel and a sec-
ond panel, at least said first panel being a natural stone
slab, one or more spacer elements, made of metal for
placing and adjoining the first panel and the second panel
together in parallel and at a distance in relation to each
other, and an inner space being defined by the panels
in-between the panels, in which inner space a filling ma-
terial, such as cast concrete, can be placed, said spacer
elements each having connecting means to attach at
least the first panel to the spacer elements.

[0006] The advantage of the invention is that the wall
block element is lightweight and easy to lift, handle and
install by manpower. No lifting apparatus will be neces-
sarily needed. For example, while a massive granite
(density about 2750 kg/m3) wall block element having
dimensions in conformity with the aggregate concrete
masonry unit standards, e.g. with alength 600 mm, height
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200 mm and width 200 mm, weighs about 66 kg, the wall
block element with a structure according to the invention
and e.g. having two natural stone slabs, with a length
600 mm, height 200 mm and thickness 20 mm, weighs
only about 15 kg.

[0007] Inanembodiment of the invention, the connect-
ing means comprise a connecting flange which is parallel
to the surface of the panel to which the connecting flange
is attached.

[0008] Inanembodiment of the invention, the connect-
ing means comprise a glue joint by which the connecting
flange is attached to the panel. The glue joint is advan-
tageous because it does not require any holes, borings
or other machining to be made in the natural stone slab.
The surface of the natural stone slab achieved by sawing
is suitable for gluing.

[0009] Inanembodiment of the invention, the connect-
ing means comprise a plurality of holes arranged at each
connecting flange to enhance the grip of the glue joint.
The plurality of holes can be arranged as a pattern of
perforations.

[0010] In an embodiment of the invention, the second
panelis made of a sheet metal and is an integral structure
with the spacer elements, said wall block element being
for the retaining wall in which the second panel is against
the soil and the first panel having an outer surface as a
facade of the wall block element.

[0011] In an embodiment of the invention, the second
panel and the spacer elements are formed of a single
sheet metal blank, the two spacer elements, being bent
from the ends of the second panel perpendicularly in re-
lation to the plane of the second panel.

[0012] In an embodiment of the invention, the second
panel comprises an upper edge and a lower edge, said
upper edge having an edge bend which is directed per-
pendicularly towards the first panel, and said lower edge
having a receptable which opens to an opposite direction
in relation to the direction of the edge bend, the recept-
able being adapted to receive inside the edge bend of
another wall block element.

[0013] Inanembodimentofthe invention, the first pan-
el and the second panel are both natural stone slabs,
both of said natural stone slabs having a sawn inner sur-
face which is towards the inner space and a treated outer
surface. The treatment of the outer surface may include
sawing, splitting, cleaving, polishing, honing, bush ham-
mering, flaming, sand blasting, shot blasting and/or water
jetting. The wall block element having two natural stone
slabs on its opposite sides is suitable for building a ma-
sonry wall wherein both sides of the wall are exposed
and visible.

[0014] In an embodiment of the invention, the wall
block element comprises two spacer elements which are
separate from each other.

[0015] Inanembodimentoftheinvention, the first pan-
el and the second panel have two end surfaces which
are sawn surfaces, and that the spacer elements are con-
nected with glue joints to said end surfaces.
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[0016] Inanembodimentofthe invention, the connect-
ing means comprise connecting flanges which are bent
perpendicularly from the sheet steel material of the spac-
er elements to be parallel with the inner surfaces of the
panels, said connecting flanges being connected with
glue joints to the sawn inner surfaces.

[0017] In an embodiment of the invention, the spacer
elements are placed into the inner space, the spacer el-
ements being located at a distance from the end surfaces
of the panels.

[0018] In an embodiment of the invention, the spacer
element comprises an upper edge having one or more
notches which are located at a distance below the upper
surface of the panels.

[0019] In an embodiment of the invention, the spacer
element comprises one or more holes to provide a path
for the filling material, such as cast concrete.

[0020] In an embodiment of the invention, the spacer
element comprises a stiffening flange at the lower edge
of the spacer element.

[0021] Inanembodimentoftheinvention, the stiffening
flange is bent perpendicularly from the plane of the sheet
metal material of the spacer element.

[0022] In an embodiment of the invention, the thick-
ness of the natural stone slab is 1 to 8 cm.

[0023] In an embodiment of the invention, the wall
block element has outer dimensions which are in con-
formity with the aggregate concrete masonry unit stand-
ards.

[0024] Itis to be understood that the aspects and em-
bodiments of the invention described above may be used
in any combination with each other. Several of the as-
pects and embodiments may be combined together to
form a further embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
constitute a part of this specification, illustrate embodi-
ments of the invention and together with the description
help to explain the principles of the invention. In the draw-
ings:

Figure 1 is a perspective view of a first embodiment
of the wall block element according to the invention,

Figure 2 shows the wall block element of Figure 1
the first panel being drawn with a dash line and

shown as transparent,

Figure 3 is an axonometric view of a retaining wall
built form the wall block elements of Figure 1,

Figure 4 is a schematic cross section of IV-1V of the
retaining wall of Figure 3,

Figure 5 is a perspective view of a second embodi-
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ment of the wall block element according to the in-
vention,

Figure 6 shows the wall block element of Figure 5
the first panel and the second panel being drawn
with a dash line and shown as transparent,

Figure 7 is a perspective view of a third embodiment
of the wall block element according to the invention,

Figure 8 shows the wall block element of Figure 7
the first panel and the second panel being drawn
with a dash line and shown as transparent,

Figure 9 is an axonometric view of a masonry wall
built from the wall block elements of Figure 5, and

Figure 10 is an axonometric view of a masonry wall
built from the wall block elements of Figure 7.

DETAILED DESCRIPTION OF THE INVENTION

[0026] Figures 1 and 2 show a first embodiment of the
wall block element 1. The wall block element is suitable
for building a basement wall of a building or a retaining
wall 4 (see also Figures 3 and 4). A retaining wall is a
structure designed and constructed to resist the lateral
pressure of soil when there is a desired change in ground
elevation that exceeds the angle of repose of the soil.
[0027] The wallblock element 1 comprises a first panel
6 and a second panel 7. In this embodiment the second
panel 7 is made of sheet metal (sheet steel or sheet alu-
minium) and the first panel 6 is a natural stone slab. Two
spacer elements 8, 9 which are made of sheet metal are
arranged at a distance from each other to placing and
adjoin the first panel 6 and the second panel 7 together
in parallel and at a distance in relation to each other. An
inner space 10 is defined by the panels in-between the
panels 6 and 7. A filling material 11, such as cast con-
crete, can be placed into the inner space 10. As can be
seen in Figure 2, each of the spacer elements 8 and 9
have connecting means 12 to attach the first panel 6 to
the spacer elements 8 and 9. The connecting means 12
comprise a connecting flange 13 which is parallel to the
surface of the first panel 1 to which the connecting flange
13 is attached by a glue joint. In order to enhance the
grip of the glue joint a plurality of holes 14 are arranged
at the connecting flanges 13.

[0028] The second panel 7 is made of a sheet metal
and is an integral structure with the spacer elements 8,
9. As shown in Figure 4, in the retaining wall 5 the second
panel 7 is against the soil 15 and the first panel 6 having
an outer surface 16 as a fagade of the wall block element
1 and forming a fagade of the retaining wall.

[0029] Referring again to Figure 2, the second panel
7 and the spacer elements 8, 9 are formed of a single
sheet metal blank. The two spacer elements 8, 9 are bent
from the ends of the second panel 7 perpendicularly in
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relation to the plane of the second panel 7.

[0030] With reference to Figure 2 and 4, the second
panel 7 comprises an upper edge 17 and a lower edge
18. The upper edge 17 has an edge bend 19 which is
directed perpendicularly towards the first panel 6. The
lower edge 18 has a receptable 20 formed as an open
hem which opens to an opposite direction in relation to
the direction of the edge bend 19, the receptable 20 being
adapted to receive inside the edge bend of another wall
block element. The interlocking of the edge bend 19 and
the receptbale 20 holds the wall block elements 1 firmly
before and during the inner spaces 10 are filled with the
filing material 11. Preferably the filling material 11 is cast
concrete. The inner spaces 10 of the different wall block
elements 1 are all vertically and laterally connected to
each other to allow the concrete flow inside the wall dur-
ing casting. For this purpose, the spacer elements 8, 9
comprise holes 27 to provide a path for the filling material
11. The spacer elements 8, 9 comprise notches 25
formed at the upper edge 24. The notches are located
at a distance h below the upper surface of the panel 6.
As shown in Figures 3 and 4 reinforcement bars 26 can
be placed on the support of the notches 25.

[0031] A further embodiment is shown in Figures 5, 6
and 9. In this embodiment the wall block element 2 com-
prises a first panel 6 which is a natural stone slab and a
second panel 7 which is also a natural stone slab. Such
a wall block element 2 having two natural stone slabs on
its opposite sides is suitable for building a masonry wall
(see Figure 9) wherein both sides of the wall are exposed
and visible.

[0032] The first panel 6 and the second panel 7 both
have a sawn inner surface 21 which is towards the inner
space 10 and a treated outer surface 22 on the fagade
sides of the slabs. The outer surface 22 may be treated
by any known process suitable for treating a natural stone
surface. These include sawing, splitting, cleaving, pol-
ishing, honing, bush hammering, flaming, sand blasting,
shot blasting and/or water jetting. Two spacer elements
8, 9 made of sheet metal (such as sheet steel or sheet
aluminium) are arranged at a distance from each other
for placing and adjoining the first panel 6 and the second
panel 7 together in parallel and at a distance in relation
to each other. An inner space 10 is defined in-between
the first and second natural stone slab panels 6, 7. A
filing material (not shown), such as cast concrete, can
be placedinside theinner space 10. The spacerelements
8, 9 have connecting means 12 to attach the first and
second natural stone slab panels 6, 7 to the spacer ele-
ments 8, 9.

[0033] Referring again to Figures 5 and 6, the wall
block element 2, 3 comprises two spacer elements 8, 9
which are separate from each other. The first panel 6 and
the second panel 7 have vertical end surfaces 23 which
are sawn surfaces. The spacer elements 8, 9 are con-
nected with glue joints to these end surfaces 23.

[0034] Each of the spacer elements 8 and 9 are formed
of a single sheet metal blank. The spacer elements 8 and
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9 are identical. The connecting means 12 comprise a
connecting flange 13 at the vertical edge regions of the
spacer elements. The spacer elements 8 and 9 are at-
tached by glue joints to the end surfaces 23 of the first
panel 6 and the second panel 7. In order to enhance the
grip of the glue joint a plurality of holes 14 are arranged
at the connecting flanges 13.

[0035] Also in the embodiment of Figures 5 and 6, the
spacer elements 8, 9 comprise an upper edge 24 having
notches 25, which are located at a distance h below the
upper surface of the panels. The notches 25 can form a
support for the reinforcement bar. The spacer elements
8, 9 comprise holes 27 to provide a path for the filling
material 11, such as cast concrete. Further, the spacer
elements 8, 9 comprise a stiffening flange 28 at the lower
edge 29 of the spacer element. The stiffening flange 28
is bent perpendicularly from the plane of the sheet metal
material of the spacer element 8, 9.

[0036] A further embodiment is shown in Figures 7, 8
and 10. In this embodiment the wall block element 2 com-
prises a first panel 6 which is a natural stone slab and a
second panel 7 which is also a natural stone slab. Such
a wall block element 2 having two natural stone slabs on
its opposite sides is suitable for building a masonry wall
(see Figure 10) wherein both sides of the wall are ex-
posed and visible.

[0037] The first panel 6 and the second panel 7 both
have a sawn inner surface 21 which is towards the inner
space 10 and a treated outer surface 22 on the fagade
sides of the slabs. The outer surface 22 may be treated
by any known process suitable for treating a natural stone
surface. These include sawing, splitting, cleaving, pol-
ishing, honing, bush hammering, flaming, sand blasting,
shot blasting and/or water jetting. Two spacer elements
8, 9 made of sheet metal (sheet steel or sheet aluminium)
are arranged at a distance from each other for placing
and adjoining the first panel 6 and the second panel 7
together in parallel and at a distance in relation to each
other. An inner space 10 is defined in-between the first
and second natural stone slab panels 6, 7. A filling ma-
terial (not shown), such as cast concrete, can be placed
inside the inner space 10. The spacer elements 8, 9 have
connecting means 12 to attach the first and second nat-
ural stone slab panels 6, 7 to the spacer elements 8, 9.
[0038] Referring to Figures 7 and 8, the wall block el-
ement 2, 3 comprises two spacer elements 8, 9 which
are separate from each other. The spacer elements 8, 9
are placed into the inner space 10. The spacer elements
are located at a distance from the vertical end surfaces
23 ofthe panels 6 and 7. The connecting means 12 com-
prise connecting flanges 13 which are bent perpendicu-
larly from the sheet metal material of the spacer elements
8, 9 to be parallel with the inner surfaces 21 of the panels
6, 7, said connecting flanges being connected with glue
joints to the sawn inner surfaces.

[0039] Eachofthe spacerelements 8 and 9 are formed
of a single sheet metal blank. The spacer elements 8 and
9 are identical. The connecting means 12 comprise a
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connecting flange 13 at the vertical edge regions of the
spacer elements. The spacer elements 8 and 9 are at-
tached by glue joints to the inner surfaces 21 of the first
panel 6 and the second panel 7. In order to enhance the
grip of the glue joint a plurality of holes 14 are arranged
at the connecting flanges 13.

[0040] Also in the embodiment of Figures 7 and 8, the
spacer elements 8, 9 comprise an upper edge 24 having
notches 25, which are located at a distance below the
upper surface of the panels. The notches 25 can form a
support for the reinforcement bar (not shown). The spac-
er elements 8, 9 comprise holes 27 to provide a path for
the filling material 11, such as cast concrete. Further, the
spacer element 8, 9 comprises a stiffening flange 28 at
the lower edge 29 of the spacer element. The stiffening
flange 28 is bent perpendicularly from the plane of the
sheet metal material of the spacer element 8, 9.

[0041] Inthe embodiments of Figures 1 to 10 the thick-
ness of the natural stone slab may be 1 to 8 cm depending
on the application. A natural stone slab having a treated
outer surface 22 may have a thickness which is 1 cm or
more. A natural stone slab having a split (cleaved) outer
surface 22 may have a thickness of 5 to 8 cm. Preferably,
the wall block elements 1, 2, 3 have outer dimensions
which are in conformity with the aggregate concrete ma-
sonry unit standards. Such a wall block element 1, 2 3
may have dimensions e.g. length 600 mm, height 200
mm and width 150 mm or 200 mm or 300 mm.

[0042] Although the invention has been the described
in conjunction with a certain type of wall block element,
it should be understood that the invention is not limited
to any certain type of wall block element. While the
present inventions have been described in connection
with a number of exemplary embodiments, and imple-
mentations, the present inventions are not so limited, but
rather cover various modifications, and equivalent ar-
rangements, which fall within the purview of prospective
claims.

Claims

1. Awallblock element (1, 2, 3), characterized in that
the wall block element (1, 2, 3) comprises

- afirst panel (6) and a second panel (7), atleast
saidfirstpanel (6) being a natural stone slab, and
- one or more spacer elements (8, 9) made of
metal for placing and adjoining the first panel (6)
and the second panel (7) together in parallel and
at a distance in relation to each other, and
-aninner space (10) being defined by the panels
in-between the panels, in which inner space a
filling material (11), such as cast concrete, can
be placed, said spacer elements each having
connecting means (12) to attach at least the first
panel to the spacer elements.
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2,

10.

The wall block element according to claim 1, char-
acterized in that the connecting means (12) com-
prise a connecting flange (13) which is parallel to the
surface of the panel (1, 2, 3) to which the connecting
flange is attached.

The wall block element according to claim 2, char-
acterized in that the connecting means (12) com-
prise a glue joint by which the connecting flange (13)
is attached to the panel (1, 2, 3).

The wall block element according to claim 3, char-
acterized in that connecting means (12) comprise
a plurality of holes (14) arranged at each connecting
flange (13) to enhance the grip of the glue joint.

The wall block element according to any one of the
claims 1t04, characterized in that the second panel
(7) is made of a sheet metal and is an integral struc-
ture with the spacer elements (8, 9), said wall block
element (1) being for the retaining wall (4) in which
the second panel (7) is against the soil (15) and the
first panel (6) having an outer surface (16) as a
facade of the wall block element (1).

The wall block element according to any one of the
claims 1105, characterized in that the second panel
(7) and the spacer elements (8, 9) are formed of a
single sheet metal blank, the two spacer elements
(8, 9) being bent from the ends of the second panel
(7) perpendicularly in relation to the plane of the sec-
ond panel.

The wall block element according to any one of the
claims 1106, characterized in that the second panel
(7) comprises an upper edge (17) and a lower edge
(18), said upper edge (17) having an edge bend (19)
which is directed perpendicularly towards the first
panel (6), and said lower edge (18) having a recept-
able (20) which opens to an opposite direction in
relation to the direction of the edge bend, the recept-
able being adapted to receive inside the edge bend
of another wall block element.

The wall block element according to any one of the
claims 1 to 4, characterized in that the first panel
(6) and the second panel (7) are natural stone slabs,
both of said natural stone slabs having a sawn inner
surface (21) which is towards the inner space (10)
and a treated outer surface (22).

The wall block element according to claim 8, char-
acterized in that the wall block element (2, 3) com-
prises two spacer elements (8, 9) which are separate
from each other.

The wall block element according to claim 8 or 9,
characterized in that the first panel (6) and the sec-
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ond panel (7) have two end surfaces (23) which are
sawn surfaces, and that the spacer elements (8, 9)
are connected with glue joints to said end surfaces.

The wall block element according to claim 9, char-
acterized in that the connecting means (12) com-
prise connecting flanges (13) which are bent perpen-
dicularly from the sheet metal material of the spacer
elements (8, 9) to be parallel with the inner surfaces
(21) of the panels (2, 3), said connecting flanges be-
ing connected with glue joints to the sawn inner sur-
faces.

The wall block element according to any one of the
claim 11, characterized in that the spacer elements
(8, 9) are placed into the inner space (10), the spacer
elements being located at a distance from the end
surfaces (23) of the panels.

The wall block element according to any one of the
claims 1 to 12, characterized in that the spacer el-
ement (8, 9) comprises an upper edge (24) having
one or more notches (25), which are located at a
distance (h) below the upper surface of the panels,
whereby a reinforcement bar (26) can be placed on
the support of the notches.

The wall block element according to any one of the
claims 1 to 13, characterized in that the spacer el-
ement (8, 9) comprises one or more holes (27) to
provide a path for the filling material (11), such as
cast concrete.

The wall block element according to any one of the
claims 1 to 14, characterized in that the spacer el-
ement (8, 9) comprises a stiffening flange (28) at the
lower edge (29) of the spacer element.

The wall block element according to any one of the
claims 1 to 14, characterized in that the stiffening
flange (28) is bent perpendicularly from the plane of
the sheet metal material of the spacer element (8, 9).

The wall block element according to any one of the
claims 1 to 16, characterized in that the thickness
of the natural stone slabis 1 to 8 cm.

The wall block element according to any one of the
claims 1 to 17, characterized in that the wall block
element (1, 2, 3) has outer dimensions which are in
conformity with the aggregate concrete masonry unit
standards.
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