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(57) Abstract: The invention
relates to a balcony structure (1)
and a method for manufacturing
the balcony structure (1 ). The
balcony structure has at least a
support structure (5 and/or 6),
railing structures (3a, 3b, 4, 4a)

and a self- supporting balcony

slab (2), comprising a unit formed

' by at least a corrugated plate

(10) of steel sheet mounted to be

supported by steel support beams

: (14) and auxiliary reinforcement
and concrete, which unit forms
a connection plate of reinforced
concrete after the concrete has
set. The corrugated plate (10)

is mounted in the longitudinal
direction of the  balcony,
and the balcony slab (2) has
load-bearing support beams (14),
the corrugated plate (10) of the
balcony slab (2) being fitted to

abut to said support beams (14)

at both ends.
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Balcony structure and a method to manufacture it

The invention relates to a balcony structure as defined in the preamble of
Claim 1 and to a method for manufacturing a balcony structure as defined in
the preamble of Claim 10.

The most common among prior art balcony structures is the conventional
balcony structure consisting of concrete elements, in which a concrete
balcony slab is supported by placing it to rest on a special recess or notch
made in a frame element or column, or on a beam serving a similar purpose.

The problem with such a conventional massive concrete element system is,
in addition to the construction of the recesses and notches or support
beams, the time-consuming installation of balconies and, as a result, high
installation costs. Constructing separate recesses and notches or support
means-fora-massive-slab-is-expensive-as-such;-and as-the-time required-for-
the setting of concrete casts in view of the required grouting and seaming
casts prevents effective and rapid mounting of balcony structures in place, it
has been necessary to find more cost-effective methods for realizing balcony
structures.

Another balcony solution according to the prior art is represented by the
prefabricated sheet-structure balcony slab disclosed in Finnish Patent No.
F193135, which comprises a slab element with railing and fixtures. The slab
element comprises a profile frame surrounding the balcony slab, made of a
steel sheet S profile, a load-bearing slab supported by the profile frame, a
top element and a separate fire protection in accordance with the
regulations, attached to a lower flange of the profile frame.

The problem with this balcony structure known from Finnish Patent No.
F193135 is providing fire protection according to the regulations, as the load-
bearing structure as such does not meet the existing fire code R30 like a
concrete slab does. Therefore, separate fire protection must be installed on
said slab on the underside thereof, for example by using a fire protection
plate or some other corresponding fire-retarding material, suited to the
purpose. A discrete fire protection to be separately installed is naturally a

SUBSTITUTE SHEET (RULE 26)
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factor essentially increasing the costs and thus impairing the cost-
effectiveness of said balcony structure.

A third balcony structure 100 according to the prior art is disclosed in the
solution shown in Figure 1. It depicts a balcony slab including a unit
comprising a corrugated plate 300 of steel sheet, mounted in the transverse
direction of the balcony to rest on massive steel G-beams 200 circumscribing
the edge of the balcony and welded into a continuous frame, and auxiliary
reinforcement 400 and concrete 500, forming a connection plate 600 of

reinforced concrete after the concrete has set. The balcony structure is
supported at its ends on support columns 700, for example.

The problem with the above balcony slab depicted in Figure 1 is the use of
massive and therefore expensive G profiles at the edges of the balcony, in
order that the loads accrued from the connection plate mounted in the
transverse direction of the balcony may be transferred via the front and rear
edge of the balcony to the end of the balcony and thereby onto the load-
bearing support columns.

It is an object of this invention to eliminate the above drawbacks and to
provide an inexpensive balcony structure with railing and fixtures that is easy
to manufacture and of a strong design, rapid to mount in place and meeting
as such the fire requirements according to the regulations. The balcony
structure in accordance with the invention is characterized in that which has
been set forth in the characterizing portion of Claim 1. Correspondingly, the
method in accordance with the invention for manufacturing a balcony
structure is characterized in that which has been set forth in the
characterizing portion of Claim 10. The other embodiments of the invention
are characterized in that which has been set forth in the other claims.

The balcony structure of the invention has, among other things, at least the
advantage that the balcony siab in accordance with the invention provides
the good properties of a massive concrete slab, such as the fire resistance
property according to the official regulations and the solidity feature of the
slab that users find agreeable, simuitaneously avoiding additional costs
arising from the slowness of concrete building, since it is not necessary to
perform separate time-consuming seam casting and there is no need to
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await the setting of the seaming casts. When the load-bearing vertical
structure is of steel, an outcome is achieved in which no separate support
structures are needed beneath the balcony slab at the columns, which would
hinder the mounting of balcony giasswork, for instance, compounded by the
short mounting time and the advantages set out above. Furthermore, the
corrugated plates of the lower surface of the balcony slab in accordance with
the invention serve as a surface-treated and finished face on the underside

of the slab.

Furthermore, by using the edge profile of the balcony slab of the balcony
structure in accordance with the invention, one avoids making the expensive
edge hollow chamfer needed in manufacturing a conventional concrete
balcony slab. Likewise, fitting the balcony railing in the edge profile of the
balcony structure according to the invention is considerably more
inexpensive than attaching corresponding fixtures to a concrete slab.
Further, the edge profile serves as a surface-treated and finished face in the

edge region of the balcony slab.

The inventive content of the present application can also be constituted by
several separate inventions and the inventive content of the application can
also be defined in a manner other than that of the accompanying claims. In
such a case, some of the definitions contained in the accompanying claims
may be unnecessary in view of the discrete inventive ideas. The features of
the different embodiments of the invention can also be applied in connection

with other embodiments within the scope of the basic inventive idea.

The invention will be expounded in detail in the following by means of
embodiments with reference to the accompanying drawings, in which

Figure 1 depicts one balcony slab in a balcony solution in accordance with
the prior art in a sectional view seen from the front of the balcony,

Figure 2 depicts a balcony solution in accordance with the invention in a
diagonal front and top view and partially in section,

Figure 3 depicts a balcony solution in accordance with the invention in a
simplified top view and partially in section,
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Figure 4 represents a balcony solution in accordance with the invention in a
simplified front view cut along section line V-1V of Figure 3,

Figure 5 represents a balcony solution in accordance with the invention in a
simplified end view cut along section line V-V of Figure 3,

Figure 6 represents a detail in accordance with Figure 4 in which the
attachment of the balcony slab of the balcony solution in accordance with the
invention is shown on a larger scale in a front view cut along section line IV-IV
of Figure 3, and

Figure 7 represents a detail in accordance with Figure 5 in which the
attachment of the balcony slab of the balcony solution in accordance with the
invention is shown on a larger scale in an end view cut along section line V-V

of Figure 3.

In the figures, the structures have been simplified for clarity, and the figures
have not necessarily been drawn on a correct scale. Furthermore, several of
the figures show only a part of the balcony or balcony slab.

Figure 2 depicts a typical balcony solution 1 in accordance with the invention,
in which the load-bearing structure is a connection plate 2 of reinforced
concrete, serving as a balcony slab, which is abutted to columns 5 and 6
serving as support structures on both sides of the balcony. Furthermore, the
balcony structure 1 includes at least a railing 4 with rail posts 4a and a
substantially perpendicular front wall 3a and substantially perpendicular end
walls 3b, said walls 3a and 3b being transparent in the case shown in the
figure. Walls 3a and 3b may also be of non-transparent plate or for example
lattice-like walls composed of battens, or other suitable wall structures. Thus,
the front and end walls 3a, 3b herein denote all kinds of wall structures suited
to the purpose, which also for their part serve as railing structures for the
balcony. A covering strip is disposed to cover the front surface of the front
edge and end edges of the concrete slab 2, of which covering strip 7 covering
the end and covering strip 8 covering the front edge are shown in Figure 2.

Figure 3 depicts part of the balcony solution 1 in accordance with the invention
in a simplified top view. The balcony slab 2 is substantially rectangular and
measures substantially more than its depth in the direction of the wall 9 of the
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building. Figure 3 shows the balcony slab 2 which is the load-bearing structure
of the balcony solution 1 in accordance with the invention and which is a unit
comprising a corrugated plate 10 of steel sheet, as known e.g. from Finnish
publication FI921642, or a corresponding corrugated plate mounted to abut to
steel support beams 14 a both ends, auxiliary reinforcement and concrete,
said unit forming a connection plate known per se after the concrete has set.
In the prefabricated balcony slab 2 in accordance with the invention, the
corrugated plate 10 of steel sheet is mounted in the longitudinal direction of
the balcony, i.e. substantially in the direction of the wall 9 of the building, and
the ends of the corrugated plate are fitted to abut to the lower flange 14a of the
support beams 14, said abutting being shown in further detail in Figure 6. After
the concrete cast has set, the resulting connection plate is fixed to the load-
bearing vertical frame of the balcony 1, for example to the columns 5 and 6
through the support beams 14 of the balcony slab 2 and connecting elements
16 of a substantially L-shaped profile. The support beam 14 also preferably
serves as a concrete casting mould at both ends of the balcony slab 2 in the

manufacture of the slab.

Threaded bars 22 left in the concrete cast and fitted in holes provided in the
support beam preferably serve as a dowel-bar reinforcement between the
support beam 14 and the concrete of the balcony slab 2. Customary upper-
surface cambers for draining water to a desired edge and to drainage systems
can preferably be provided in the concrete cast. It is of advantage to use a
metallic water trough 21 as the water channel, said water trough also
preferably serving as a concrete casting mould at the front or rear edge of the

balcony slab 2 in the manufacture of the slab.

The load-bearing vertical frame of the balcony structure 1, for example column
5 on the side of the wall 9 of the building, to which the balcony slab 2 is
abutted through the support beam 14, is preferably attached to the frame of
the building by means of fixing elements 24 allowing vertical and longitudinal
expansion of the balcony. In accordance with a preferred embodiment of the
invention, the fixing element 24 allowing longitudinal expansion of the balcony
is a steel profile having an L-shaped cross-section seen from the top, whose
first flange has the direction of the wall 9 and second flange is rectangular to

the first flange. The first flange of the fixing element is attached for example by
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means of a bolted joint to the wall 9 of the building and the second flange is
attached for example by means of a bolted joint to the column 5 substantially
at the balcony slab. Bending of the second flange of the fixing element 24
allows said longitudinal expansion of the balcony. Correspondingly, the first
flange attached to the wall 9 of the building can be adapted to slide along the
wall surface as a result of expansion. Also other suitable solutions allowing

such expansion can be used.

Figures 4 - 7 represent the balcony structure and the details of the balcony
slab in closer detail. The support beam 14 preferably comprises at least one
horizontal lower flange 14a, to which the corrugated plate 10 of the slab is
abutted at its ends, and at least one vertical element 14b by means of which
the balcony slab 2 is attached to the load-bearing vertical frame of the balcony,
for example to columns 5 and 6. The vertical part 14b is substantially taller
than the thickness of the concrete cast of the slab. Thus the fixing elements of
the balcony slab, such as the bolted fixture 15, can advantageously be
attached to the support beam 14 on the upper-side portion of the concrete
surface of the slab 2. The support beam 14 preferably also has an upper
flange having substantially the direction of the lower flange 14a, which upper
flange can also constitute the edge hollow chamfer of the balcony slab, for
instance.

When the prefabricated balcony slab 2 to which the invention relates is
attached to the load-bearing vertical frame of the balcony, for example to the
columns 5 and 6, by means of the support beam 14, the fixing element 16 is
preferably fitted into holes made in the support beam 14 on the upper-side
portion of the upper surface of the concrete cast, thus eliminating time-
consuming welding operations giving rise to considerable additional costs or
making specific voids in the concrete cast for attaching the fixing elements to
the edge of the slab. The fixing elements by means of which the balcony slab
2 is attached to the load-bearing vertical frame of the balcony or the load-
bearing frame of the building are preferably bolt/flange joints known per se.
This again avoids construction of separate mounting bases or support beams
in the frame elements of the balcony or the columns of the vertical frame for
supporting the balcony slab. A wooden floor grate 11 is fitted to serve as the
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finished surface and to cover the edge portions of the balcony slab 2, which
affords an aesthetic entity.

In accordance with a preferred embodiment, when no columns 5 are provided
at the rear edge of the balcony, a fixing element is preferably fitted at both
corners of the balcony slab 2 on the side of the wall 9, either inside or outside
the vertical part 14b of the support beams 14 for attaching the balcony slab 2
to the load-bearing frame of the building. In accordance with one preferred
embodiment, this fixing element can be a tubular girder part protruding from
the wall surface 9 of the building, in which an upwardly open slot is
advantageously fitted, to which the fixing element attached to the support
beam 14 of the balcony slab 2 can be abutted. In accordance with another
preferred embodiment the balcony slab 2 can be attached to this fixing
element protruding from the wall with a fixing element having a substantially
vertical or horizontal direction, such as a bolt.

The lower-edge profiles 17 of the balcony slab 2 at the ends of the balcony
slab and 19, 20 at the front edge of the balcony slab are adapted to support
the railing structure and to serve as a mounting for the upper profiles 23 of
balcony glasswork 12. The upper profile 23 can easily be attached to the lower
edge profile 20 having a tubular rectangular cross-section. The rail posts 4a of
the end railing are attached with their lower ends to the lower-edge profile 17.
Furthermore, the lower-edge profiles 17, 19, 20 are adapted to cover the

opening between balconies at the edge of the balcony.

Correspondingly, a shear batten 13 circumscribing the balcony slab is provided
at the upper edge of the balcony slab, adapted to substantially cover the slot in

the edges of the balcony between the rail posts 4a. The upper edge also has
an upper-edge profile 18, attached to the upper surface of the front edge of the
balcony slab 2. The railings in the front edge of the balcony slab with their rail
posts 4a are attached to the upper-edge profile 18 in advance, thus making
the mounting of the railings to the actual balcony slab uncomplicated and

rapid.

It is evident to one skilled in the art that the different embodiments of the
invention are not restricted to the examples disclosed in the above, but they
can vary within the scope of the claims set forth hereinafter. Thus for example
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the profile of the support beams and the covering strip and edge profile
solutions can differ from those presented.

Likewise, it is evident to one skilled in the art that the ends of the corrugated
plate 10 can abut also elsewhere in the support beam 14 than to the lower
flange 14a of the support beam. However, what is essential is that the ends of
the corrugated plate 10 abut either directly or indirectly to the support beam
14.

It is also evident to one skilled in the art that the support structures of the
balcony can differ from those presented above. There may be only one pair of
support columns close to the wall of the building and the balcony can be
supported at its front portion by drawbars or draw lines, for instance,
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Claims

1. A balcony structure (1), having at least a support structure (5
and/or 6), railing structures (3a, 3b, 4, 4a) and a self-supporting balcony slab
(2), comprising a unit formed by at least a corrugated plate (10) of steel sheet
mounted to be supported by steel support beams (14) and auxiliary
reinforcement and concrete, which unit is adapted to form a connection plate
of reinforced concrete after the concrete has set, in which the corrugated
plate (10) of steel sheet is mounted in the longitudinal direction of the
balcony, and wherein a load-bearing support beam (14) is provided at both
ends of the balcony slab (2), said support beam having at least one
horizontal flange (14a) and at least one vertical part (14b), characterized in
that the height of the vertical part (14b) of the support beam (14) is
substantially greater than the thickness of the concrete cast of the balcony
slab (2).

2. A balcony structure (1) as claimed in Claim 1, characterized in
that the corrugated plate (10) of the balcony slab (2) is fitted at both ends to
abut to the horizontal lower flange (14a) of the support beam (14).

3. A balcony structure (1) as claimed in Claim 1 or Claim 2,
characterized in that threaded bars (22) left in the concrete cast and fitted in
holes provided in the vertical part (14b) of the support beam (14) serve as a
dowel-bar reinforcement between the support beam (14) and the concrete of
the balcony slab (2).

4. A balcony structure (1) as claimed in any one of the preceding
claims, characterized in that the prefabricated balcony slab (2) is attached by
means of the support beam (14) to the load-bearing support structure (5, 6) of
the balcony by means of a fixing element (16) and a bolted fixture (15) in such
a manner that the bolted fixture (15) is disposed in the vertical part (14b) of the
support beam (14) in fixing holes provided in the upper-side portion of the
concrete surface of the balcony slab (2).

5. A baicony structure (1) as claimed in any one of the preceding
claims, characterized in that the column (5) on the side of the wall (9) of the
building in the load-bearing support structure of the balcony structure (1) is
attached to the frame of the building by means of fixing elements (24) allowing
vertical and longitudinal expansion of the balcony structure (1).
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6. A balcony structure (1) as claimed in any one of the preceding
claims, characterized in that the support beam (14) is adapted to serve as a
concrete casting mould at the ends of the balcony slab (2) in the manufacture
of the slab, and that a metallic water trough (21) is fitted in the concrete cast,
said water trough being adapted to serve as a concrete casting mould at the
front or rear edge of the balcony slab (2) in the manufacture of the balcony
slab (2).

7. A balcony structure (1) as claimed in any one of the preceding
claims, characterized in that a fixing element is fitted at both corners of the
balcony slab (2) on the side of the wall, either inside or outside the vertical part
(14b) of the support beams (14), for attaching the balcony slab (2) to the load-
bearing frame of the building.

8. A balcony structure (1) as claimed in any one of the preceding
claims, characterized in that lower-edge profiles (17, 19, 20) are provided in
the end and front edges of the balcony slab (2) for supporting the railing
structure, for covering the gap between balconies at the edge of the balcony
and to serve as a mounting for the upper profile (23) of balcony glasswork
(12), and an upper-edge profile (18) is fitted at least to the upper surface of the
front edge of the balcony slab (2), the railings of the front edge of the balcony
slab (2) with their rail posts (4a) being adapted to be attached to said profile

(18).

9. A balcony structure (1) as claimed in any one of the preceding
claims, characterized in that a floor grate (11) is fitted to serve as the
finished surface and to cover, for its part, the edge portions of the balcony
slab (2).

10. A method for manufacturing a balcony structure (1), having at
least a support structure (5 and/or 6), railing structures (3a, 3b, 4, 4a) and a
self-supporting balcony slab (2), said balcony slab (2) being manufactured as a
unit comprising at least a corrugated plate (10) of steel sheet and appertaining
auxiliary reinforcement and concrete, said unit forming a connection plate of
reinforced concrete after the concrete has set, characterized in that the
corrugated plate (10) of steel sheet is mounted in the longitudinal direction of
the balcony to abut to steel support beams (14) at both ends.

11. A method as claimed in Claim 10 for manufacturing a balcony
structure (1), characterized in that the steel support beams (14) are used as
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concrete casting moulds at the ends of the balcony slab (2) in the manufacture
of the balcony slab (2).
12. A method as claimed in claim 10 or Claim 11 for manufacturing a
balcony structure (1), characterized in that threaded bars (22) left in the
5 concrete cast prior to casting are provided as a dowel-bar reinforcement
between the support beam (14) and the concrete of the balcony slab (2), said
threaded bars being fitted in holes provided in the support beam (14).
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Further, according to PCT Rule 13.2, the requirement of unity of invention is fulfilled only when there is a
technical relationship among the claimed inventions involving one or more of the same or corresponding
special technical features. The expression "special technical features" means those technical features that
define a contribution which each of the claimed inventions, considered as a whole, makes over the prior art.

Continues on the Extra sheet

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.
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Continuation of box No. lll

This International Searching Authority considers that there are two (2) inventions claimed in the
international application. These inventions are covered by the claims: Invention 1, claims 1-9; Invention 2,
claims 10-12.

The two inventions and their special technical features in the international application found by the
International Searching Authority are:

1. The special technical feature according to claims 1-9 is: that the height of the vertical part of the
support beam is substantially greater than the thickness of the concrete cast of the balcony slab.

2. The special technical feature according to claims 10-12 is: that the corrugated plate of steel sheet is
mounted in the longitudinal direction of the balcony to abut to steel support beams at both ends.

There exists no common special technical feature between invention 1 or 2.
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