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(54) FRAMELESS GLASS BALUSTRADE AND METHOD OF OBTAINING SAME

(57) The invention is directed at a prefabricated cast
concrete floor element (1) in combination with a at least
one glass panel (27) forming a balustrade. The glass
panel (27) is frameless and positioned with a lower edge
directly within a recessed groove (3). The recessed

groove (3) being integrally formed in an upper surface
(4) of the concrete floor element (1), and the glass panel
(27) is separated from concrete walls of the recessed
groove (3) by elastic spacer means (29, 33).
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Description

[0001] The invention relates to a frameless glass bal-
ustrade in particular in combination with at least one con-
crete floor element. More in particular the invention re-
lates to a combination of a prefabricated cast concrete
floor element and at least one frameless glass panel
forming a balustrade. The invention also relates to a
method of forming an integral groove in cast concrete
floor elements for receiving an edge of a glass panel
therein.
[0002] A plate shaped balustrade attached to an edge
of a floor in a building construction is know from Dutch
patent document NL 1035234. This known balustrade
uses a mounting profile that has a flange attached to the
floor edge, and a U-shaped accommodation space for
receiving the plate shaped balustrade element. The bal-
ustrade element can be a glass panel, but as shown in
this known arrangement it is provided with an upper rail-
ing. To obtain full benefit of an unobstructed view through
glass panels, such panels are preferably used without
frames, which presents a challenge to their mounting es-
pecially when structural security is needed, such as with
balcony balustrades. Also the use of mounting profiles
and railings in the known balustrade may obstruct free
view, or may esthetically be objectionable.
[0003] Accordingly it is an object of the present inven-
tion to propose an improved frameless glass balustrade
in combination with a concrete floor element, and method
of obtaining same. In a more general sense it is thus an
object of the invention to overcome or reduce at least
one of the disadvantages of the prior art. It is also an
object of the present invention to provide alternative so-
lutions which are less cumbersome in assembly and op-
eration and which moreover can be made relatively in-
expensively. Alternatively it is an object of the invention
to at least provide a useful alternative.
[0004] To this end the invention provides for a frame-
less glass balustrade and method of obtaining same as
defined in one or more of the appended claims.
[0005] By positioning the glass panel with a lower edge
thereof directly within a recessed groove integrally
formed in the concrete floor element, and by separating
the glass panel from concrete walls of the recessed
groove by elastic spacer means, it has become possible
to eliminate all mounting hardware that is usually in-
volved. Furthermore an unobstructed view has been ob-
tained thereby. The elastic spacer means in particular
can contain at least one of rubber, sealant and caulking.
When in one embodiment the glass panel is separated
from a bottom of the recessed groove by at least one pre-
formed rubber element, it becomes very convenient to
position the glass panel without any risk of damage.
[0006] Also a drain hole can be provided that extends
between a bottom of the groove and a lower surface of
the floor element opposite the upper surface. This can
be particularly advantageous when the prefabricated
concrete floor element is installed at a building site, while

the glass panels are to be installed at a later stage. In
such a situation any water spillage or rain collecting in
the recessed groove can drain off through the drain hole,
before it would interfere with the mounting of the glass
panel. Notably the structural integrity of sealant or caulk-
ing could be seriously compromised, when any water
would be present in the groove.
[0007] In forming a recessed groove in a cast concrete
floor element of various sizes, and with various groove
arrangements, it can be advantageous to have core el-
ements with complementary ends that can be coupled
with one another to obtain different lengths and arrange-
ments. Further core elements can be provided for forming
drain holes, and advantageously these can also be con-
nected with the groove forming core elements.
[0008] The invention will further be elucidated by de-
scription of some specific embodiments thereof, making
reference to the attached drawings. The detailed descrip-
tion provides examples of possible implementations of
the invention, but is not to be regarded as describing the
only embodiments falling under the scope. The scope of
the invention is defined in the claims, and the description
is to be regarded as illustrative without being restrictive
on the invention. Further advantageous aspects of the
invention will become clear from the appended descrip-
tion and in reference to the accompanying drawings, in
which:

Figure 1 is a schematic cross-sectional illustration
of an exemplary embodiment of a prefabricated con-
crete floor element;
Figure 2 is a schematic cross-sectional illustrations
of an in-mould concrete floor element according to
Fig. 1 during the hardening step in the moulding pro-
cedure;
Figure 3 is a cross-sectional illustration as indicated
at III, in Fig. 2;
Figure 4 depicts a cross-sectional illustration of a
finished product, wherein a prefabricated cast con-
crete floor element is provided with a frameless pan-
el;
Figure 5a-e are perspective views of various embod-
iments;
Figure 6 shows a top view of an arrangement of core
element;
Figure 7 is a cross-section of the core elements as
indicated at VII, in Fig. 6;
Figure 8 illustrates a first top view of assembled core
elements of Fig. 6 and 7;
Figure 9 illustrates a top view of assembled core el-
ements in an alternative arrangement; and
Figure 10 illustrates a cross-sectional view similar to
Figure 3 of an embodiment of assembled core ele-
ments and a concrete floor element during the hard-
ening step in the moulding procedure.

[0009] Figure 1 schematically depicts a cross-section
of an embodiment of the prefabricated concrete floor el-
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ement 1. The element 1 is provided with a recessed
groove 3 formed in an upper surface 4 of the concrete
floor element 1. An elevation 5 along the substantially
horizontal upper surface 4 of the floor element 1 sur-
rounds the recessed groove 3 and a drain hole 7 which
extends between a bottom of the recessed groove 3 and
a lower surface 2 of the floor element opposite to the
upper surface 4.
[0010] A schematic cross section of an embodiment of
the concrete floor element during the moulding thereof
can be seen in Fig. 2. In Figure 2 a mould 11 is provided
that has an internal size and form substantially corre-
sponding to a size and form of the floor element 1. The
mould 11 comprises at least one elongated first core el-
ement 13 having a cross-section that substantially cor-
responds to that of the recessed groove 3. The first core
element 13 can be of a relatively inflexible material, but
preferably is of a material that has at least some flexible
quality. The first core element 13 can be based on poly-
styrene, polyurethane foam, expanded thermoset poly-
mers, other synthetic foam materials, elastomer, rubber,
or like material. The flexible first core element 13 can be
bended to allow for a curvature of a recessed groove to
be formed thereby. The first core element 13 is shown
to be held in position by an upwardly extending protrusion
15 from an internal bottom surface 14 of the mould 11.
The mould 11 is shown to contain an appropriate amount
of fluid concrete 17 to form the floor element 1. Further,
a second core element 19 possesses a substantially cy-
lindrical form, is provided to extend longitudinally up-
wards from the surface of the first core element 13 to
above the upper surface level 20 of the fluid concrete 17.
In this embodiment the second core element 19 can be
of a plastic such as a polyvinylchloride, polyethylene,
polyurethane or a steel, stainless steel, aluminum or oth-
er sturdy materials, and can have a tubular form. The
mould 11 further comprises a recess 21 parallel to and
along the elongated first core element 13 to form the el-
evation 5 in the concrete floor element 1 and is shaped
in negative of an upper surface 4 of the floor element 1.
The mould 11 is further provided with negative surface
elements 23, 25. The cross-sectional view of Fig. 3 is
parallel to the longitudinal direction of the first core ele-
ments 13. The first core elements 13 are depicted in Fig.
3 to be held in place by the upwardly extending protrusion
15 which extends over substantially the length of the first
core element 13 in the form of a ridge, this protrusion 15
can also be formed by a series of separate upward pro-
trusions either spaced at intervals, which are preferably
regular, by which the core element 13 is held in position.
The second core element 19 is provided to extend from
the surface of the first core element 13 to above the upper
surface level 20 of the fluid concrete 17.
[0011] Figure 4 shows a cross-section of an embodi-
ment of the present invention. In this embodiment a pre-
fabricated cast concrete floor element 1 is provided with
a frameless glass panel 27 positioned with a lower edge
in the recessed groove 3 formed in the upper surface 4

of the concrete floor element 1. The glass panel 27 is
separated from concrete walls of the recessed groove 3
by means of vertical spacers 29. The concrete floor ele-
ment 1 contains the elevation 5 along its substantially
horizontal upper surface 4 to surround the recessed
groove 3. The drain hole 7 extends between a bottom of
the recessed groove 3 and the lower surface 2 of the
floor element 1. The glass panel 27 extends parallel to
an adjacent outer edge 31 of the floor element 1, and is
further separated from the bottom of the recessed groove
3 by a horizontal spacer 33. Both the vertical spacers 29
and the horizontal spacers 33 represent elastic spacer
means. The elastic spacer means 29, 33 contain at least
one of rubber, sealant or caulking.
[0012] In one embodiment of the present invention the
recessed groove 3 of the floor element 1 and the glass
panel 27 are linear and extend parallel to the adjacent
outer edge 31, as can be seen in Figure 5a.
[0013] Alternatively, the recessed groove 3 of the floor
element 1 and glass panel 27 are curved in parallel with
an adjacent outer edge 31 of the floor element 1 that is
also curved, such as illustrated in Figure 5b.
[0014] In yet another embodiment illustrated in Figures
5c-d the recessed groove 3 is formed as a combination
of a first longitudinal channel 35 extending parallel to an
adjacent first outer edge 39 of the floor element 1, and
an at least one second longitudinal channel 37 extending
parallel to an adjacent second outer edge 41 of the floor
element 1, which is substantially perpendicular to the first
outer edge 39. It can be understood that triangular
shaped concrete floor elements 1 could similarly be fitted
as such.
[0015] In Figure 5e an embodiment is shown in which
the floor element 1 comprises its recessed groove 3
formed as a combination of a first longitudinal channel
35 and two second longitudinal channels 37, wherein the
second longitudinal channels 37 each extend perpendic-
ular to the first longitudinal channel 35 in substantially
the same direction.
[0016] As mentioned above the first core element 13
is designed to be fixable on the internal bottom surface
14 of the mould 11. Each at least one first core element
13 comprises a first longitudinal end 43 and a second 45
longitudinal end, which are formed to be complementary
to each other. The first longitudinal end 43 is preferably
also complementary to the radial outer surface of the
second core element 19. In Figure 6 it is shown that the
first core element 13 is extendable with additional first
core elements 13 to vary the total length of the core el-
ement. A vertical cross-section parallel to the length of
the first core element 13 as indicated by VII in Fig. 6 is
shown in Fig. 7. In the cross-sectional view of Fig. 7 it
can be seen that in this embodiment the second core
element 19 between adjacent core elements 13 extends
from the internal bottom surface 14 of the mould 11 to at
least above the surface level 20 of the fluid concrete 17
in the mould 11. In this embodiment, the first core element
13 is connected to another first core element 13 and the
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second core element 19 by the first longitudinal ends 43
as shown in Figure 8.
[0017] In yet another embodiment, illustrated in Figure
9, the first core element 13 is connected to another first
core element 13 opposite the second core element 19,
but at an angle 47. The longitudinal direction of the first
core element 13 is substantially perpendicular to the lon-
gitudinal direction of the other first core element 13 as is
illustrated in Figure 9. The angle 47 between the longi-
tudinal directions of the first core elements 13 subject to
requirement can be varied between 0°-180°.
[0018] Figure 10 portrays a cross-sectional view par-
allel to the first elongated core element 13, similar to Fig-
ure 3, of yet another embodiment. In the embodiment of
Figure 10 adjacent first core elements 13 comprise con-
fronting first longitudinal ends 43, which receive there
between the second core element 19, which then extends
from the bottom surface 14 of the mould or from the up-
wardly extending protrusion 15 to at least above the up-
per surface level 20 of the cast fluid concrete 17. One of
the first core element 13 in this embodiment is equipped
to also receive the second core element 19 to extend
upwardly from an upper surface thereof to at least above
the upper surface level 20 of cast fluid concrete 17.
[0019] Accordingly there has been disclosed a prefab-
ricated cast concrete floor element 1 in combination with
a at least one glass panel 27 forming a balustrade. The
glass panel 27 is frameless and positioned with a lower
edge directly within a recessed groove 3. The recessed
groove 3 being integrally formed in an upper surface 4
of the concrete floor element 1, and the glass panel 27
is separated from concrete walls of the recessed groove
3 by elastic spacer means 29, 33.
[0020] It is thus believed that the operation and con-
struction of the present invention will be apparent from
the foregoing description and drawings appended there-
to. For the purpose of clarity and a concise description
features are described herein as part of the same or sep-
arate embodiments, however, it will be appreciated that
the scope of the invention may include embodiments hav-
ing combinations of all or some of the features described.
It will be clear to the skilled person that the invention is
not limited to any embodiment herein described and that
modifications are possible which may be considered
within the scope of the appended claims. Also kinematic
inversions are considered inherently disclosed and can
be within the scope of the invention. In the claims, any
reference signs shall not be construed as limiting the
claim. The terms ’comprising’ and ’including’ when used
in this description or the appended claims should not be
construed in an exclusive or exhaustive sense but rather
in an inclusive sense. Thus expression as ’including’ or
’comprising’ as used herein does not exclude the pres-
ence of other elements, additional structure or additional
acts or steps in addition to those listed. Furthermore, the
words ’a’ and ’an’ shall not be construed as limited to
’only one’, but instead are used to mean ’at least one’,
and do not exclude a plurality. Features that are not spe-

cifically or explicitly described or claimed may additionally
be included in the structure of the invention without de-
parting from its scope. Expressions such as: "means
for ..." should be read as: "component configured for ..."
or "member constructed to ..." and should be construed
to include equivalents for the structures disclosed. The
use of expressions like: "critical", "preferred", "especially
preferred" etc. is not intended to limit the invention. To
the extend that structure, material, or acts are considered
to be essential they are inexpressively indicated as such.
Additions, deletions, and modifications within the purview
of the skilled person may generally be made without de-
parting from the scope of the invention, as determined
by the claims.

Claims

1. Combination of a prefabricated cast concrete floor
element and at least one frameless glass panel form-
ing a balustrade, wherein the glass panel is posi-
tioned with a lower edge thereof directly within a re-
cessed groove that is integrally formed in an upper
surface of the concrete floor element, and wherein
the glass panel is separated from concrete walls of
the recessed groove by elastic spacer means.

2. Combination according to claim 1, wherein the elas-
tic spacer means contains at least one of rubber,
sealant and caulking.

3. Combination according to claim 1 or 2, wherein the
recessed groove is formed as a linear channel that
extends parallel to an adjacent edge of the floor el-
ement.

4. Combination according to claim 1, 2 or 3, wherein
the recessed groove is formed as a combination of
a first longitudinal channel extending parallel to an
adjacent first edge of the floor element, and a second
longitudinal channel extending parallel to an adja-
cent second edge of the floor element that is sub-
stantially perpendicular to the first edge.

5. Combination according to claim 1 or 2, wherein the
floor element is shaped with a curved edge, and
wherein the recessed groove is formed as a curved
channel to coextends adjacent to the curved edge.

6. Combination according to one of claims 1 to 5,
wherein the glass panel is separated from a bottom
of the recessed groove by elastic spacer means in-
cluding at least one pre-formed rubber element.

7. Combination according to claim 6, wherein the at
least one pre-formed rubber element is a strip having
a width substantially corresponding to a predefined
width of the recessed groove.
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8. Combination according to one of claims 1 to 7,
wherein a drain hole extends between a bottom of
the groove and a lower surface of the floor element
opposite the upper surface.

9. Method of forming a recessed groove having a pre-
defined transverse cross section for receiving an
edge of a glass panel therein in a cast concrete floor
element, comprising the steps of:

providing a mould substantially corresponding
to a size and form of the floor element;
providing at least one elongate core element
having a cross section substantially correspond-
ing to the recessed groove;
at least temporarily locating and retaining the at
least one core element in respect of the mould;
pouring an appropriate amount of fluid concrete
into the mould;
allowing the poured-in amount of concrete to so-
lidify;
removing upon solidification the floor element
from the mould together with the at least one
core element; and
removing the at least one core element from the
floor element to obtain the groove as a void left
by the at least one core element, after being re-
moved from the floor element.

10. Method according to claim 9, wherein the at least
one core element has first and second longitudinal
ends that are each formed to be complementary to
one another.

11. Method according to claim 10, wherein the first lon-
gitudinal end has a recess formed therein, and
wherein the second longitudinal end has a prong
formed thereon, so that the at least one core element
can be coupled on each of its opposite longitudinal
ends with core elements having at least one of similar
firat and second longitudinal ends.

12. Method according to one of claims 9 to 11, wherein
the at least one core element is positioned and re-
tained by an internal bottom surface of the mould.

13. Method according to claim 12, wherein the internal
bottom surface of the mould has an upwardly ex-
tending protrusion, and wherein the at least one core
element in a lower surface thereof has a cavity adapt-
ed to accommodate the protrusion.

14. Method according to claim 13, wherein the upwardly
extending protrusion is formed as a ridge, and
wherein the cavity in the at least one core element
is formed as an elongate slot.

15. Method according to one of claims 9 to 14, wherein

the internal bottom surface of the mould is shaped
in accordance with a negative of an upper surface
of the cast concrete floor element.

16. Method according to claim 14, further including the
step of placing a further core element on top of the
at least one core element, and allowing it to extend
upwardly above an upper surface of the poured-in
concrete, so that a drain hole is obtained that in the
finished floor element extends between a bottom of
the groove and a lower surface of the floor element
opposite the upper surface.

17. Method of forming a frameless glass balustrade,
comprising the steps of:

providing a floor element obtained by the meth-
od of one of claims 9 to 15;
placing elastic spacer means on a bottom of the
groove formed in the floor element;
inserting a pane of glass of a thickness smaller
than a width of the groove with a bottom edge
into the groove to rest upon the previously
placed elastic spacer means;
retaining the glass pane by temporary applied
auxiliary support means in a substantially up-
right position with respect to floor panel, and lat-
erally centered with respect to the groove to al-
low for a gap at both sides of the glass pane;
filling the gaps on both sides of the glass pane
with a settable sealant or caulking substance;
allowing the sealant or caulking substance to
set; and
releasing the glass pane from being retained by
the auxiliary support means.
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