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(54)
SUCH A BALCONY

(67) A balcony intended for attachment to a bearing
construction part of a building and manufactured from
ultra high performance fibre reinforced concrete. The bal-
cony is provided with consoles manufactured from the
same material as the balcony floor, which form a mono-
lithic whole with the balcony floor, which extend near a
proximal longitudinal edge of the balcony floor down-
wards from an underside of the balcony floor, and which,
viewed from above, are situated substantially within the
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circumferential contours of the balcony floor. Each con-
sole is associated with a reinforcement assembly de-
signed in a special manner, which comprises a series of
first and second L-bars, the L-bars each comprising a
reinforcement bar bent over through a right angle. Each
reinforcement assembly comprises a cross connection
reinforcement which mutually interconnects the vertical
legs of the L-bars.
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Description
FIELD
[0001] The invention relates to an ultrathin balcony, to

a building provided with such a balcony, and to a method
for attaching such a balcony to a building. A balcony in
this context should also be understood to encompass a
gallery. A gallery is in fact a balcony that makes the apart-
ment accessible. Stated differently: a gallery is a balcony
adjacenttowhich are front doors, while a balcony is most-
ly on the other side of a building and, for instance, is
adjacent to a balcony door which leads to a living room,
bedroom, kitchen or similar room. Structurally, there is
no difference between a balcony and a gallery.

BACKGROUND

[0002] Applicant has already used ultrathin balconies
in practice. For this, see for instance:

http://bouwwereld.nl/nieuws/ultradunne-en-ul-
trasterke-balkons-in-delft/
http://www.cementonline.nl/Ultradunne
balkons?download=true
http://www.pietersbouwtechniek.nl/pdf/multipage
item/291/publication ult rasterke balkonplaat slechts

65mm dik. pdf

[0003] A problem that is discussed and is solved in
these publications relates to the fact that the thickness
of the new balcony floor is so small that when the top
surface of the balcony floor is positioned approximately
at the same height as the top surface of a finishing floor
in a building, there is insufficient overlap of the balcony
floor with the construction floor or bearing construction
of the building located under the finishing floor.

[0004] To solve this problem, in the original design,
consoles were used which are attached to the balcony
floor near a proximal longitudinal edge of the balcony
floor and formed a monolithic whole therewith and in
which reinforcement was incorporated. The known con-
soles extend obliquely downwards, about 240 mm prox-
imally from the proximal longitudinal edge of the balcony
floor. This configuration was chosen at that time to pro-
vide for a good transmission of the forces exerted by and
on the balcony floor to the bearing construction located
behind it.

[0005] The consequence of thisis thatthe facade clad-
ding, such as, for instance, a brick facade cladding or
facade plating, has to be set up at least 240 mm before
the bearing construction, unless the console can be partly
received in the bearing construction, which is mostly not
the case. When a thermal bridge interruption is used, this
distance is even increased to about 320 mm. These are
considerable distances, which are mostly undesirable.
An alternative possibility is to allow the consoles to be
visible and not to arrange the facade cladding in front of
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the consoles but, instead, to arrange it around the con-
soles. This, however, is often undesirable for aesthetic
reasons.

SUMMARY OF THE INVENTION

[0006] The object of the invention is to provide a bal-
cony which has the advantages of the above-described
ultrathin balconies and which can be mounted closer to
a bearing construction of a building and, preferably, then
does not take up more mounting space than is available
in a usual cavity construction, so that a facade cladding
can also be arranged nearer to the bearing construction
of the building while the consoles for attaching the bal-
cony are still concealed behind the facade cladding in
the cavity.

[0007] To this end, the invention provides a balcony
intended for attachment to a bearing construction part of
a building, the balcony comprising:

- a balcony floor which extends in an X direction and
a 'Y direction of an XYZ coordinate system, wherein
a width of the balcony floor extends in the X direction
and wherein a depth of the balcony floor extends in
the Y direction, wherein a Z direction extends sub-
stantially perpendicularly to the balcony floor, where-
in the balcony floor has circumferential contours
which are defined by a proximal longitudinal edge
and adistal longitudinal edge each extending parallel
to the X direction and two opposite transverse edges
extending parallel to the Y direction, wherein the bal-
cony floor in Z direction has a thickness of 150 mm
at a maximum, wherein the balcony floor is manu-
factured from Ultra High Performance Fibre Rein-
forced Concrete (UHPFRC), wherein the concrete
strength class of the ultra high performance concrete
is expressed according to NEN-EN 206-1 and NEN
8005 with the designation C o oi/fok cupes Wherein

~ C stands for concrete,

~ foi oy 18 the characteristic cylinder compres-
sive strength in N/mm2, and

~ fok cupe IS the characteristic cube compressive
strength in N/mm?2,

and wherein fy ., is greater than 90 N/mm?2 and fox o pe
is greater than 105 N/mm2, so that the concrete strength
class is higher than C 90/105;

wherein the balcony further comprises:

- at least one console manufactured from the same
material as the balcony floor and which forms a mon-
olithic whole with the balcony floor, wherein the at
least one console is connected with the balcony floor
near the proximal longitudinal edge, wherein the at
least one console extends from an underside of the
balcony floor in Z direction downwards and, viewed
in Z direction from above, is situated substantially
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within the circumferential contours of the balcony
floor, such that the at least one console is not, or
hardly so, visible from above, wherein the at least
one console is provided with a fastening provision
for attaching the balcony to a bearing construction;

wherein the or each console is associated with:
- areinforcement assembly which comprises:

- aseries of first L-bars, each first L-bar compris-
ing a reinforcement bar bent in a right angle,
including a leg extending in a first horizontal
planeinY direction within the balcony floor, and
including a leg extending in a first vertical plane
in Z direction within the corresponding console;

- a series of second L-bars, each second L-bar
comprising a reinforcement bar bent in a right
angle, including aleg extending in a second hor-
izontal plane in Y direction within the balcony
floor, and including a leg extending in a second
vertical plane in Z direction within the corre-
sponding console;

wherein the first horizontal plane is above the second
horizontal plane and wherein the first and the second
vertical plane each extend parallel to the XZ plane of the
XYZ coordinate system and wherein the first vertical
plane is closer to the proximal longitudinal edge than the
second vertical plane, wherein each reinforcement as-
sembly which is associated with a console further com-
prises:

- across connection reinforcement which mutually in-
terconnects the legs extending in Z direction in the
console, of the first and second L-bars.

[0008] First of all, it is noted that after mounting of the
balcony to a bearing construction part of a building, the
proximal longitudinal edge will extend generally parallel
to the facade and is close to the facade, while the distal
longitudinal edge will be at a distance from the facade.
Accordingly, after mounting of the balcony, the X direc-
tion therefore extends generally parallel to the facade.
The Y direction is also referred to as cantilever direction
in the building profession.

[0009] The insight underlying the invention is that as a
result of the extremely high strength of the ultra-high per-
formance concrete, reinforcement constructions can be
realized within very limited concrete volumes and with a
particularly small concrete cover. Such reinforcement
constructions are impossible with weaker concrete. Nor-
malized regulations for calculating reinforcement con-
structions are not available for ultra-high performance
concrete. The average skilled person will look to the nor-
malized regulations for calculating reinforcement con-
structions and then arrives at a console configuration as
is known from the above-described prior art.
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[0010] The inventor, by providing the balcony accord-
ing to the invention, has managed to design a console
configuration and an associated reinforcement construc-
tion which can effectively transmit the forces exerted by
and on the balcony floor to a bearing construction which
is situated below the top surface of a finishing floor. More-
over, the at least one console then extends fully under
the balcony floor, so that a proximal edge of the balcony
floor can be positioned close to a longitudinal edge of a
finishing floor. Further, a facade cladding can be placed
at a small distance before the bearing construction while
still extending before the consoles and hence concealing
the fastening construction from view, which is desirable
for aesthetic reasons. By virtue of the configuration ac-
cording to the invention, the consoles can be received
fully, i.e. incorporated completely within the cavity of the
wall. Moreover, the height (in Z direction) of the balcony
floor including the console, at a console, is such that the
balcony floor with console can fall within the height di-
mension of the construction behind it (consisting of a
bearing construction in the form of a bearing floor and/or
beams and any finishing floors arranged thereon). This
provides the advantage that the fastening construction,
thatis, the consoles of the balcony floor, does not extend
below the ceiling of the underlying construction while yet
the top of the balcony floor can be positioned at substan-
tially the same level as the top of the finishing floor which
the balcony floor is to adjoin. The maximum thickness of
the balcony floor in Z direction referred to above concerns
the thickness of the balcony floor itself and not of any
upstanding edges such as, for instance, ridges which
may be arranged, for instance, at the perimeter of the
balcony floor.

[0011] The invention also provides a building provided
with a bearing construction and provided with at least
one balcony according to the invention, the balcony being
connected with the bearing construction of the building
using the fastening provision of the balcony.

[0012] Such a building has a fine appearance owing
to the presence of the ultrathin balconies and moreover
the facade cladding can be arranged at a small distance
before the bearing construction while yet the fastening
construction of the balconies to the bearing construction
of the building is concealed from view.

[0013] Further, the invention provides a method for at-
taching a balcony to a building, the method comprising:

- providing a balcony according to the invention;

- providing a building which is provided with a bearing
construction;

- positioning the balcony with respect to the bearing
construction; and

- connecting the balcony with the bearing construction
with the aid of the fastening provision.

[0014] With such a method, the prefabricated balco-
nies according to the invention can be connected with a
new or existing building in an efficient manner.
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[0015] Embodiments of the invention are described in
the subclaims and will hereinafter be clarified in more
detail on the basis of an example which is represented
in the drawings.

BRIEF DESCRIPTION OF THE FIGURES

[0016]

Fig. 1 shows a perspective view of an example of a
balcony according to the invention;

Fig. 2 shows arear view of the example represented
in Fig. 1;

Fig. 3 shows a bottom view of the example repre-
sented in Fig. 1;

Fig. 4 shows a cross section along the line IV-1V of
Fig. 2;

Fig. 5 shows the detail V of Fig. 4;

Fig. 6 shows the perspective view of Fig. 1 with the
concrete omitted;

Fig. 7 shows the detail VII of Fig. 6;

Fig. 8 shows the detail VIl of Fig. 6 with the balcony
floor reinforcement omitted, so that only the rein-
forcement of the console is represented;

Fig. 9 shows a side view of the balcony represented
in Fig. 1 attached to a bearing construction of a build-

ing.

DETAILED DESCRIPTION

[0017] Figs. 1-9 show in various elevational views and
cross sections an example of a balcony or gallery ac-
cording to the invention in which various embodiments
as described in the subclaims are embodied. It is noted
that the embodiments can also be used independently
of each other and that the invention is not limited to the
examples that are shown in the figures. Hereinafter, var-
ious embodiments will be described, reference to the fig-
ures being made using reference numerals. The refer-
ence numerals are used herein for clarification but have
no limiting effect. An embodiment may also be imple-
mented in a different manner than represented in the
example that is shown in the figures.

[0018] In the most general terms, a balcony 10 is pro-
vided which is intended for attachment to a bearing con-
struction part 100 of a building. The balcony 10 comprises
a balcony floor 12 which extends in an X direction and a
Y direction of a XYZ coordinate system. The width of the
balcony floor 12 extends in the X direction. The depth,
or cantilever direction, of the balcony floor 12 extends in
the Y direction. The Z direction of the XYZ coordinate
system extends substantially perpendicularly to the bal-
cony floor 12. The balcony floor 12 has circumferential
contours which are defined by a proximal longitudinal
edge 14 and a distal longitudinal edge 16 which each
extend parallel to the X direction and two opposite trans-
verse edges 18, 20 which extend parallel to the Y direc-
tion. In the Z direction the balcony floor 12 has athickness
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of 150 mm at a maximum, excluding any upstanding edg-
es such as, for instance, peripheral floor ridges. The bal-
cony floor 12 is manufactured from Ultra High Perform-
ance Fibre Reinforced Concrete (UHPFRC). The con-
crete strength class of the ultra high performance con-
crete is expressed according to NEN-EN 206-1 and NEN
8005 with the designation C f, o, /fci cupes Wherein

~ C stands for concrete,

~ fex oy is the characteristic cylinder compressive
strength in N/mm2, and

~ fex cube 18 the characteristic cube compressive

Cl
strength in N/mm2,

[0019] Here, fy ., is greater than 90 N/mm2 and
fok cube 1S greater than 105 N/mm2, so that the concrete
strength class is higher than C 90/105. Further, the bal-
cony comprises at least one console 22 which is manu-
factured from the same material as the balcony floor 12
and which forms a monolithic whole with the balcony floor
12. The at least one console 22 is connected with the
balcony floor 12 near the proximal longitudinal edge 14
of the balcony floor 12. The at least one console 22 ex-
tends from an underside 12a of the balcony floor in Z
direction downwards and, viewed in Z direction from
above, is situated substantially within the circumferential
contours 14, 16, 18, 20 of the balcony floor 12, such that
the at least one console 22 is not, or hardly so, visible
from above. The at least one console 22 is provided with
a fastening provision for attaching the balcony 10 to a
bearing construction 100. The or each console 22 is as-
sociated with a reinforcement assembly 26 (see Figs.
4-8). Each reinforcement assembly 26 comprises a se-
ries of first L-bars 28. Each first L-bar 28 comprises a
reinforcement bar bent in a right angle, which includes a
leg 28a extending in a first horizontal plane H1 in Y di-
rection within the balcony floor 12, and which includes a
leg 28b extending in a first vertical plane V1 in Z direction
within the corresponding console 22. Further, each rein-
forcement assembly 26 comprises a series of second L-
bars 30. Each second L-bar 30 comprises a reinforce-
ment bar bent in a right angle, which includes a leg 30a
extending in a second horizontal plane H2 in Y direction
within the balcony floor 12, and which includes a leg 30b
extending in a second vertical plane V2 in Z direction
within the corresponding console 22. The first horizontal
plane H1 is above the second horizontal plane H2. The
first and the second vertical planes V1, V2 each extend
parallel to the XZ plane of the XYZ coordinate system.
The first vertical plane V1 is closer to the proximal longi-
tudinaledge 14 thanis the second vertical plane V2. Each
reinforcement assembly 26 which is associated with a
console 22 further comprises a cross connection rein-
forcement 32 which mutually interconnects the legs 28b,
30b extending in Z direction in the console 22, of the first
and second L-bars 28, 30.

[0020] A thus configured balcony has a balcony floor
top surface 12b which can be placed at approximately
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the same level as the top surface of a finishing floor, while
with the aid of the downwardly extending console, which
is situated under and, viewed from above, within the cir-
cumferential contours of, the balcony floor, the balcony
can be attached to a bearing construction situated under
the finishing floor, such as, for instance, a construction
floor or a concrete or steel supporting beam. Due to the
particular design of the reinforcement assembly, the
thickness of the console viewed in Y direction can be
relatively small, so that a facade cladding can be placed
relatively closely against the bearing construction while
yet, behind it, the at least one console and hence the
balcony fastening can be concealed. The balcony ac-
cording to the invention provides a building with a fine
appearance in that the balcony is of particularly thin de-
sign and the fastening construction of the balcony, more
particularly the consoles 22 with the fastening provision,
can be completely concealed from view without conces-
sions needing to be made in respect of the type of facade
cladding used.

[0021] In an embodiment, of which an example is
shown in the figures, a cross section of the at least one
console 22 along a plane parallel to the YZ plane can
have a substantially rectangular configuration (see cross
sections in Figs. 4 and 5).

[0022] Sucharectangular configuration leads to a min-
imum overall depth and the balcony fastening in this way
can be received in a cavity of usual width between facade
cladding and bearing construction.

[0023] In an embodiment of the invention, of which an
example is shown in the figures, the cross connection
reinforcement 32 can comprise a series of sets of strir-
rups 324, 325, 323, 324, 325. The respective sets 324,
32,, 323, 324, 325 of stirrups of the series then extend in
a number of planes located horizontally above each oth-
er.

[0024] The stirrups 324, 32,, 325, 324, 325 can have a
configuration which, seenin top plan view, is substantially
rectangular, the rectangular configuration having been
obtained by thus bending over a bar element four times.
Each stirrup 324, 32,, 325, 324, 325 may be connected
with the legs 28b, 30b extending in Z direction, of the L-
bars 28, 30. Thus, a console reinforcement assembly 26
is obtained with which the compressive and tensile forces
occurring in the console 22 can be suitably taken up and
transferred to the bearing construction 100 to which the
balcony 10 is attached.

[0025] In an embodiment, a thickness of the layer of
concrete from the reinforcement 28b, 30b, 32 to a nearest
outer surface of the console 22 associated with the rein-
forcement can be inthe range of 10-20 mm. In the building
profession, this thickness is referred to as concrete cover.
[0026] Such a thickness is particularly small with re-
spect to the concrete cover prescribed in the codes. How-
ever, due to the density of ultra high performance fibre
reinforced concrete being particularly high, such a con-
crete cover has proven to be sufficient to obtain a durable
console construction, even when the balcony 10 is used
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in severe environmental conditions of, for instance, a
maritime climate. Due to this low concrete cover, the
thickness of the console 22, viewed in Y direction, can
be particularly small, so that the console can be com-
pletely incorporated in the space between the bearing
construction 100 and the facade cladding, i.e., in the cav-
ity.

[0027] In an embodiment, of which an example is
shown in the figures, the fastening provision of the at
least one console 22 can comprise at least one hole 24
which extends in Y direction through the console 22. In
such an embodiment, the hole 24 is configured for pass-
ing therethrough a bolt or threaded end 102 for attach-
ment of the balcony 10 to a bearing construction 100.
[0028] The threaded ends or the bolts 102 can be a
fixed part of the bearing construction 100 or may be re-
ceived in a corresponding hole in the bearing construc-
tion 100.

[0029] In a further elaboration of this embodiment, of
which an example is shown in the figures, the or each
console 22 may be provided with at least two holes 24
located above each other, extending in Y direction
through the console 22, which are each configured for
passing therethrough a bolt or threaded end 102 for at-
tachment of the balcony 10 to a bearing construction 100.
[0030] Such a configuration of through-holes 24 pro-
vides a simple and firm fastening possibility. Preferably,
each console 22 is provided with at least two sets of two
holes 24 located above each other, the sets being spaced
apart viewed in the X direction and being at the same
level viewed in Z direction.

[0031] In the exemplary embodiment shown, each
console 22 is provided with four holes 24, in other words,
with two sets of two holes 24 located above each other.
[0032] In addition to the holes 24, or instead thereof,
in an alternative embodiment the fastening provision of
the at least one console 22 can comprise at least one
threaded end or reinforcement element protruding out
from the concrete of the console 22.

[0033] The atleast one protruding threaded end or re-
inforcement element is hence over a part of its length
cast-in in the concrete of the console 22. During connec-
tion to the bearing construction 100, the stub can be in-
serted through a corresponding hole in the bearing con-
struction and be connected to the bearing construction
100 with nuts. In the case of the protruding reinforcement
element, the reinforcement element may be cast-in in
concrete in the bearing construction 100 when connect-
ing the balcony 10 to the bearing construction. For that
matter, such casting-in in concrete of the bearing con-
struction is also possible with protruding threaded ends.
[0034] In an embodiment, the balcony floor 12 of the
balcony 10 may be provided with a reinforcement in the
form of two reinforcement nets 34, 36 located above each
other. The smallest distance between a top surface 12b
of the balcony floor 12 and the upper reinforcement net
34, also referred to as concrete cover, can be inthe range
of 10-20 mm. The concrete cover at the underside of the
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balcony floor 12, that is, the smallest distance between
an undersurface 12a of the balcony floor 12 and the lower
reinforcement net 36, can be in the range of 10-20 mm.
[0035] According to a further elaboration of the inven-
tion, the legs 28a extending in Y direction of the series
of first L-bars 28 can be longer than the legs 30a extend-
ing in Y direction of the series of second L-bars 30. Cal-
culations have shown that the legs 28a extending in Y
direction of the series of first L-bars 28 have to transmit
the greatest forces and therefore require a greater con-
tact surface to be able to transmit the forces on the con-
crete than do the legs 30a extending in Y direction of the
series of second L-bars 30.

[0036] In an embodiment, of which an example is
shown in the drawings, a top surface 12b of the balcony
floor 12 can include a small angle with the XY plane, so
that a slope is created. The slope may have a configu-
ration such that rainwater flows to the distal longitudinal
edge 16. In such an implementation, the presence of a
rainwater drain, for instance in the form of a drainpipe,
can be dispensed with. In an alternative design, the slope
may also have a configuration such that rainwater flows
to the proximal longitudinal edge 14. In the latter case, a
rainwater drain needs to be arranged near the proximal
longitudinal edge 14.

[0037] In the variant where the slope is implemented
such that the rainwater flows to the distal longitudinal
edge 16, such slope may be created in that the thickness
of the balcony floor 12 at the proximal longitudinal edge
14 is greater than the thickness of the balcony floor 12
atthe distal longitudinal edge 16. Thus, notonly the slope
is created, but also concrete is saved in such a way that
where the forces in the concrete are highest, the thick-
ness of the balcony floor 12 is high and there where the
forces in the concrete are smaller, the thickness of the
balcony floor 12 is smaller.

[0038] In an embodiment, of which an example is
shown in the figures, at least at the distal longitudinal
edge 16 of the balcony floor 12, fastening means 38 for
a balustrade 40 may be connected with the balcony floor
12. Such fastening means 38 may be connected with a
reinforcement 42 which is embedded in the balcony floor
12.

[0039] Due to the presence of the fastening means 38,
in a simple and robust manner, a balustrade 40 can be
connected with the balcony floor 12.

[0040] Fig. 9 shows a part of a building which is pro-
vided with a bearing construction 100 and which is pro-
vided with an example of a balcony 10 according to the
invention. The balcony 10 is connected with the bearing
construction 100 of the building with the aid of the fas-
tening provision. In the example shown, the fastening
provision of each console 22 is designed with four holes
24 which extend through the console 22 in Y direction.
With the aid of threaded ends or bolts 102 which extend
through the holes 24 in the console 22, a connection with
the bearing construction 100 has been realised.

[0041] Such a connection can be easily realised and
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the balcony 10 is a prefabricated part which can be man-
ufactured in a factory.

[0042] In an embodiment, of which an example is
shown in Fig. 9, between the console 22 and the bearing
construction 100 a thermally insulating element 104 may
be included, such as, for instance, a thermal break ele-
ment.

[0043] With such an insulating element, leakage of
heat from the building to the relatively cold balcony 10 is
prevented. This is advantageous for technical reasons
of energy management and building physics.

[0044] In an embodiment, which is also embodied in
the example represented in Fig. 9, the bearing construc-
tion 100 can be a construction floor 106 or a construction
beam 108 extending at the level of the construction floor.
On the construction floor 106 a finishing floor 110 of a
particular thickness may be provided. The at least one
console 22 extending under the balcony floor 12 is con-
nected with the construction floor 106 or the construction
beam 108. The construction beam 108 is a steel con-
struction beam 108 in the example shown. It is also pos-
sible, however, that the construction beam 108 is a con-
crete construction beam. In the example shown, the con-
sole 22 shown is connected with a construction beam
108 via an insulation basket 104. The attachmentis such
that a top surface 12b of the balcony floor 12 is substan-
tially at the same level or at a small distance below a top
surface 110a of the finishing floor 110. A resident or user
of the building can thus step out of the room onto the
balcony floor 12 with a minor step up or down. In this
manner, the balcony 10 seems to be, as it were, a con-
tinuation of the inside floor.

[0045] To facilitate mounting of the balcony, in an em-
bodiment, of which an example is shown in Fig. 9, be-
tween the bearing construction 100 and the console 22
an angle 112 may be mounted which is connected with
the bearing construction 100. The angle 112 can have a
vertical leg 114, and, near a lower edge of the vertical
leg 114, may be provided with a horizontal leg 116. An
underside of the at least one console 22 rests, at least
during mounting of the balcony 10, on the horizontal leg
116, possibly with use of adjustment plates 44 such as
shims.

[0046] By the presence of the angle 112 and the use
of adjustment plates, the balcony 10, during mounting
thereof, can be accurately positioned with respect to the
bearing construction. In the embodiment where the fas-
tening provision of each console 22 is implemented as a
set of holes 24 extending in Y direction through the con-
sole 22, the holes 24 in the console 22 can be accurately
positioned opposite the threaded ends or bolts 102,
whereupon the balcony 10 can then be moved towards
the bearing construction 100, so that the threaded ends
102 reach through the holes 24 and the definitive con-
nection can be effected with nuts 118.

[0047] The invention further provides a method for at-
taching a balcony 10 to a building. This method compris-
es:
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- providing a balcony 10 according to the invention;

- providing a building which is provided with a bearing
construction 100;

- positioning the balcony 10 with respect to the bearing
construction; and

- connecting the balcony 10 with the bearing construc-
tion 100 with the aid of the fastening provision.

[0048] Thus, in an efficient manner, attachment of a
balcony 10 to a bearing construction 100 of a building
can be realized.

[0049] In an embodiment, of which an example is
shown in the figures, the fastening provision of the at
least one console 22, as already set out above, can com-
prise at least one hole 24 which extends in Y direction
through the console 22 and which is configured for pass-
ing therethrough a bolt or threaded end 102 for attach-
ment of the balcony 10 to a bearing construction 100.
The bearing construction may then be provided with
holes through which bolts or threaded ends 102 can be
fitted or the bearing construction may be provided with
bolts or threaded ends 102 which are connected with the
bearing construction 100, while the positions of the holes,
bolts or threaded ends 102 of the bearing construction
100 correspond to the at least one hole 24 which is pro-
vided in the at least one console 22 of the balcony 10 to
be connected with the bearing construction 100. With
such an embodiment, positioning may be carried out
such that the at least one hole 24 in the at least one
console 22 is in line with the holes, bolts or threaded ends
102 of the bearing construction 100. Connecting can
comprise the tightening of nuts 118 on the threaded ends
or bolts 102 for attaching the balcony 10 to the bearing
construction 100.

[0050] In an alternative embodiment of the method, in
which the fastening provision of the at least one console
22 comprises at least one threaded end or reinforcement
element protruding from the concrete of the console 22,
connecting may comprise the casting-in of the protruding
threaded end or reinforcement elementin concrete of the
bearing construction 100.

[0051] In another alternative embodiment of the meth-
od, use can be made of a balcony 10 where the fastening
provision of the at least one console 22 comprises at
least one threaded end protruding from the concrete of
the console 22. The bearing construction 100 may then
be provided with holes through which the corresponding
protruding threaded ends can be fitted. The positions of
the holes of the bearing construction 100 correspond to
the positions of the at least one protruding threaded end
which is provided in the at least one console 22 of the
balcony 10 to be connected with the bearing construction
100. For the use of the method with such a balcony 10,
positioning is carried out such that the at least one pro-
truding threaded end of the at least one console 22 is in
line with the corresponding hole of the bearing construc-
tion 100. The eventual connecting then comprises the
tightening of nuts 118 on the threaded ends 102 for at-
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tachment of the balcony 10 to the bearing construction
100.

[0052] In an embodiment of the method, prior to the
positioning of the balcony 10, first an angle 112 including
a horizontal leg 116 and a vertical leg 114 can be con-
nected with the bearing construction 100. Positioning of
the balcony 10 can comprise, among other steps, resting
an underside of the console 22 on the horizontal leg 116
and can further comprise placing adjustment plates, as
desired, between the console 22 and the horizontal leg
116. With this further elaboration of the invention, it can
be suitably accomplished that the holes 24 in the at least
one console 22 can be brought into line with the threaded
ends or bolts 102 of the bearing construction 100 or with
the holes in the bearing construction 100 through which
eventually such threaded ends or bolts 102 are fitted.
[0053] The invention is not limited in any way to the
example shown in the figures. Thus, instead of three sep-
arate consoles 22 the balcony 10 may also be provided
with one continuous console 22 which extends over a
considerable part of the length of the proximal longitudi-
nal edge 14. It will be clear that instead of three consoles
22, also two or more than three consoles 22 can be
present. Also, the depth of the balcony 10 and the width
of the balcony 10 may vary. As said, the term balcony
should be understood to cover a gallery. Also a very thin
or ultrathin canopy or platform that is constructed in the
above-described manner of the balcony is understood to
fall within the scope of protection of the claims cited be-
low.

[0054] The various embodiments described above can
be used independently of each other and be combined
with each otherin differentways. The reference numerals
in the detailed description and the claims do not limit the
description of the embodiments and the claims and serve
for clarification only.

Claims

1. A balcony (10) intended for attachment to a bearing
construction part (100) of a building, the balcony (10)
comprising:

- a balcony floor (10) which extends in an X di-
rection and a Y direction of an XYZ coordinate
system, wherein a width of the balcony floor (12)
extends in the X direction and wherein a depth
of the balcony floor (12) extends in the Y direc-
tion, wherein a Z direction extends substantially
perpendicularly to the balcony floor (12), where-
inthe balcony floor (12) has circumferential con-
tours which are defined by a proximal longitudi-
nal edge (14) and a distal longitudinal edge (16)
each extending parallel to the X direction and
two opposite transverse edges (18, 20) extend-
ing parallel to the Y direction, wherein the bal-
cony floor (12) in Z direction has a thickness of
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150 mm at a maximum, wherein the balcony
floor (12) is manufactured from Ultra High Per-
formance Fibre Reinforced Concrete (UHP-
FRC), wherein the concrete strength class of the
ultra high performance concrete is expressed
according to NEN-EN 206-1 and NEN 8005 with
the designation C 7oy /ey cube: Wherein

~ C stands for concrete,

~ fek oy 1S the characteristic cylinder com-
pressive strength in N/mm?2, and

~Fok cube 1S the characteristic cube compres-
sive strength in N/mm2,

and wherein f .,is greater than 90 N/mmZ2and
fok cube is greater than 105 N/mm?, so that the
concrete strength class is higher than C 90/105;

wherein the balcony further comprises:

- at least one console (22) manufactured from
the same material as the balcony floor (12) and
which forms a monolithic whole with the balcony
floor (12), wherein the at least one console (22)
is connected with the balcony floor (12) near the
proximal longitudinal edge (14), wherein the at
least one console (22) extends from an under-
side (12a) of the balcony floor in Z direction
downwards and, viewed in Z direction from
above, is situated substantially within the cir-
cumferential contours (14, 16, 18, 20) of the bal-
cony floor (12), such thatthe atleastone console
(22) is not, or hardly so, visible from above,
wherein the atleast one console (22) is provided
with a fastening provision for attaching the bal-
cony (10) to a bearing construction (100);

wherein the or each console (22) is associated with:

- areinforcement assembly (26) which compris-
es:

- a series of first L-bars (28), each first L-
bar (28) comprising a reinforcement bar
bent in a right angle, including a leg (28a)
extending in a first horizontal plane (H1) in
Y direction within the balcony floor (12), and
including a leg (28b) extending in a first ver-
tical plane (V1) in Z direction within the cor-
responding console (22);

- a series of second L-bars (30), each sec-
ond L-bar (30) comprising a reinforcement
bar bent in a right angle, including a leg
(30a) extending in a second horizontal
plane (H2) in Y direction within in the balco-
ny floor (12), and including a leg (30b) ex-
tending in a second vertical plane (V2) in Z
direction within the corresponding console
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(22);

wherein the first horizontal plane (H1) is above
the second horizontal plane (H2) and wherein
the first and the second vertical planes (V1, V2)
each extend parallel to the XZ plane of the XYZ
coordinate system and wherein the first vertical
plane (V1) is closer to the proximal longitudinal
edge (14) than the second vertical plane (V2),
wherein each reinforcement assembly (26)
which is associated with a console (22) further
comprises:

- a cross connection reinforcement (32)
which mutually interconnects the legs (28b,
30b) extending in Z direction in the console
(22), of the first and second L-bars (28, 30).

The balcony according to claim 1, wherein a cross
section of the at least one console (22) along a plane
(V3) parallel to the YZ plane has a substantially rec-
tangular configuration.

The balcony according to claim 1 of 2, wherein the
cross connection reinforcement (32) comprises a se-
ries of sets of stirrups (324, 325, 323, 32,), wherein
the respective sets of stirrups of the series extend in
a number of planes located horizontally above each
other.

The balcony according to any one of claims 1-3,
wherein a thickness of the layer of concrete from the
reinforcement (28b, 30b, 32) to a nearest outer sur-
face of the console (22) associated with the rein-
forcement, referred to as concrete cover in the build-
ing profession, is in the range of 10-20 mm.

The balcony according to any one of the preceding
claims, wherein the fastening provision of the at least
one console (22) comprises at least one hole (24)
which extends in Y direction through the console (22)
and which is configured for passing therethrough a
bolt or threaded end (102) for attachment of the bal-
cony (10) to a bearing construction (100).

The balcony according to claim 5, wherein the or
each console (22) is provided with at least two holes
(24) located above each other, extending in Y direc-
tion through the console (22), which are each con-
figured for passing therethrough a bolt or threaded
end (102) for attachment of the balcony (10) to a
bearing construction (100).

The balcony according to claim 6, wherein each con-
sole (22) is provided with at least two sets of two
holes (24) located above each other, the sets being
spaced apartviewed in X direction and being located
at the same level viewed in Z direction.
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The balcony according to any one of the preceding
claims, wherein the fastening provision of the atleast
one console (22) comprises at least one threaded
end or reinforcement element protruding from the
concrete of the console (22).

The balcony according to any one of the preceding
claims, wherein the balcony floor (12) of the balcony
(10) is provided with a reinforcement in the form of
two reinforcement nets (34, 36) located above each
other, wherein the smallest distance between a top
surface (12b) of the balcony floor (12) and the upper
reinforcement net (34), referred to as concrete cover
in the building profession, is in the range of 10-20
mm, wherein the smallest distance between an un-
dersurface (12a) of the balcony floor (12) and the
lower reinforcement net (36) is in the range of 10-20
mm.

The balcony according to any one of the preceding
claims, wherein the legs (28a) extending in Y direc-
tion of the series of first L-bars (28) are longer than
the legs (30a) extending in Y direction of the series
of second L-bars (30).

The balcony according to any one of the preceding
claims, wherein a top surface (12b) of the balcony
floor (12) includes a small angle with the XY plane,
so that a slope is created.

The balcony according to any one of the preceding
claims, wherein the thickness of the balcony floor
(12) at the proximal longitudinal edge (14) is greater
than the thickness of the balcony floor (12) at the
distal longitudinal edge (16).

The balcony according to any one of the preceding
claims, wherein atleastat the distallongitudinal edge
(16), fastening means (38) for a balustrade (40) are
connected with the balcony floor (12), the fastening
means (38) being connected with a reinforcement
(42) which is embedded in the balcony floor (12).

A building provided with a bearing construction and
provided with at least one balcony (10) according to
any one of the preceding claims, wherein the balcony
(10) is connected with the bearing construction (100)
of the building with the aid of the fastening provision.

The building according to claim 14, wherein between
the console (22) and the bearing construction (100)
athermally insulating element (104) isincluded, such
as, for instance, a thermal break element.

The building according to claim 14 or 15, wherein
the bearing construction (100) is a construction floor
(106) or a construction beam (108) extending at the
level of the construction floor, wherein on the con-
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struction floor (106) a finishing floor (110) of a par-
ticular thickness is provided, wherein the at leastone
console (22) extending under the balcony floor (12)
is connected with the construction floor (106) or the
construction beam (108) and wherein a top surface
(12b) of the balcony floor (12) is situated substan-
tially at the same level or at a small distance below
a top surface (110a) of the finishing floor (110).

The building according to any one of claims 14-16,
wherein between the bearing construction (100) and
the console (22) an angle (112) is mounted which is
connected with the bearing construction (100) and
which is provided with a vertical leg (114) and, near
a lower edge of the vertical leg (114), is provided
with a horizontal leg (116), while an underside of the
at least one console (22), at least during mounting
of the balcony (10), rests on the horizontal leg (116),
possibly with interposition of adjustment plates (44).

A method for attaching a balcony (10) to a building,
the method comprising:

- providing a balcony (10) according to any one
of claims 1-13;

- providing a building which is provided with a
bearing construction (100);

- positioning the balcony (10) with respect to the
bearing construction (100);

- connecting the balcony with the bearing con-
struction with the aid of the fastening provision.

The method according to claim 18, wherein the fas-
tening provision of the at least one console (22) com-
prises at least one hole (24) which extends in Y di-
rection through the console (22) and which is con-
figured for passing therethrough a bolt or threaded
end (102) for attachment of the balcony (10) to a
bearing construction (100), wherein the bearing con-
struction is provided with holes through which bolts
or threaded ends (102) can be arranged or is pro-
vided with bolts or threaded ends (102) which are
connected with the bearing construction (100),
wherein the positions of the holes, bolts or threaded
ends (102) of the bearing construction (100) corre-
spond to the at least one hole (24) which is provided
in the at least one console (22) of the balcony (10)
to be connected with the bearing construction (100),
wherein positioning is carried out such that the at
least one hole (24) in the at least one console (22)
is in line with the holes, bolts or threaded ends (102)
of the bearing construction (100), wherein connect-
ing comprises the tightening of nuts (118) on the
threaded ends or bolts (102) for attachment of the
balcony (10) to the bearing construction (100).

The method according to claim 18, wherein the fas-
tening provision of the at least one console (22) com-



21.

22.

17 EP 2 987 920 A1

prises at least one threaded end or reinforcement
element protruding from the concrete of the console
(22), wherein connecting comprises casting-in of the
protruding threaded end or reinforcement element
in the concrete of the bearing construction (100).

The method according to claim 18, wherein the fas-
tening provision of the atleast one console (22) com-
prises at least one threaded end protruding out from
the concrete of the console (22), wherein the bearing
construction is provided with holes through which
the corresponding protruding threaded ends can be
arranged, the positions of the holes of the bearing
construction (100) corresponding to the positions of
the at least one protruding threaded end which is
provided in the at least one console (22) of the bal-
cony (10) to be connected with the bearing construc-
tion (100), wherein positioning is carried out such
that the at least one protruding threaded end of the
at least one console (22) is in line with the corre-
sponding hole of the bearing construction (100),
wherein connecting comprises the tightening of nuts
(118) on the threaded ends (102) for attachment of
the balcony (10) to the bearing construction (100).

The method according to any one of claims 18-21,
wherein prior to the positioning of the balcony (10),
first an angle (112) provided with a horizontal leg
(116) and a vertical leg (114) is connected with the
bearing construction (100), wherein the positioning
of the balcony (10) comprises, among other steps,
resting an underside of the console (22) on the hor-
izontal leg (116) and further comprises placing ad-
justment plates, as desired, between the console
(22) and the horizontal leg (116).
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