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Description

This invention relates to structural glass walling
and to the method for its installation.

More particularly, the invention relates to struc-
tural glass walling in which the joint between the indi-
vidual glass plates on the structural uprights is
formed by structural sealants and supplemented by
metal elements which are then surrounded by the
sealant.

Structural glass walling of two basic types is
known, namely the two-sided and four-sided types.

The two-sided structural glass walling is fitted
with metal press olips which fix the individual glass
plates at their top and botiom sides, whereas the
other two sides are joined to the corresponding ad-
jacent sides of the adjacent glass plates by struc-
tural sealants.

Four-sided structural glass walling fitted with
metal press clips at all sides are also known from
DE-U 8 508 113.

The said metal press clips create discontinuities
in this glass walling, with the result that its appear-
ance of continuity is interrupted horizontally or also
vertically at each joint, and in addition its mainte-
nance and cleaning become difficult.

Four-sided glass waliing is normally formed with-
out any mechanical support for the fagade glass
plates, the joints of which are made simply by
means, of sealant.

Glass walling is thus obtained having the advan-
tage of presenting a continuous surface, however
justified doubts exist regarding the construction of
buildings of considerable height by this method, due
to the fact that the behaviour of these structures in
the medium and long term is still not known, particu-
larly with regard to the glass-sealant and sealant-
aluminium joints.

The drawbacks of structural glass walling of the
known art are obviated by the structural glass wall-
ing constructed in accordance with the present in-
vention, which is of the four-sided type but, in con-
trast to that of the known ari, has each facade
glass plate anchored mechanically to the internal
support structure. This glass walling has the advan-
tage of forming a continuous outer surface while of-
fering maximum guarantee of long-term mechanical
strength.

The structural glass walling according to the
present invention is characterised in that the indi-
vidual facade glass plates comprise joints formed
from structural sealants and from metal elemenis
which engage said plates in recesses formed in
their four side edges, said metal elements being
fixed to an internal metal support structure.

Said structural glass walling is installed by form-
ing the recesses in each of the four side edges of
the facade glass plates, inserting inio each recess
one end of a metal joining element which is fixed in its
turn to an internal metal support structure, then
sealing the joint by means of synthetic polymer mate-
rials in order to form a connection which is fixed but
enables the glass walling o slide relative to the
structure by thermal expansion.

These and further characteristics and advantag-
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es of the structural glass walling and of the relative
installation method according to the present inven-
tion will be more apparent from the detailed descrip-
tion given hereinafter with reference to the figures
which show preferred embodiments of the invention
by way of non-limiting example.

Figure 1 is a sectional plan view showing all the el-
ements of a joint between two glass plates, Figures
2, 3 and 4 show those parts of the glass plates
which participate in the joint, and Figures 5 and 6
show a metal joining element in its main views.

The joint of Figure 1 is applied to double glazed
walling in which the two glass plates 2 and 1, ie the
facade and inner glass plate respectively, define
the air space 3 and the two glass plates 8 and 9 de-
fine the air space 10.

In the edge facing the adjacent glass plate 9, the
glass plate 2 comprises the recess 4 into which the
arm 5 of the bracket 5 is inserted, the arm 5" of
said bracket being screwed by the screw 6 to the el-
ement 7' of the structure 7.

Likewise the glass plate 9, which forms the contin-
uation of the glass plate 2 in the facade, is fixed to
the element 7' by the bracket 11 which is equal to the
bracket 5 but is applied in the opposite direction and
offset in height in order to prevent the two screwed
arms being superposed on the structure so as to re-
duce the extent of their outward projection and si-
multaneously ensure that the individual glass plates
are independent in terms of their fixing and/or possi-
ble future removal, which may be required for main-
tenance or any other reason.

The section bar 7 and the inner glass plate 1 are
spaced apart by a jointing bed generally of open-
cell expanded polyethylene, they being connected
together by an outer layer 13 of structural sealant.

The support block 14 is inserted into the vertical
section between the end of the glass plate 1 and the
element7'.

In order to provide continuity to the outer facade
of the glass wall, a layer 15 of waterproofing sili-
cone is applied over an internal jointing bed filling 16
generally of open-cell expanded polyethylene.

A filling 17 of sealant material is provided in the
cavity 4 to ensure fixing between the glass plate 2
and arm 5’ of the bracket 5 while allowing the glass
plate to expand thermally relative to the main struc-
ture, thus acting as an elastic joint. The glass plate 1
and glass plate 2 are kept spaced apart at the re-
quired distance by the spacer element 18 which con-
tains within its interior dehydrating substances the
purpose of which is to keep the gas within the en-
closed space dry.

Finally the glass plates 1 and 2 are sealed to each
other by the layer 19 of special sealing material used
for double-glazed windows.

As can be clearly seen from Figure 1, elements
equal to those described for the glass plates 1 and 2
are applied to the corresponding side of the glass
plates 8 and 9.

Two or more joints equal to those described are
applied to each side of each of the external glass
plates of the structural glass walling, the number of
such joints depending on the glass plate dimensions.

For example three joints can be applied to each
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side of square glass plates having a side of be-
tween 1.5 m and 1.8 m, they being distributed as
shown in Figure 2 with their axes staggered on the
side a with respect to the side b, and on the side ¢
with respect to the side d, because on installation
the side a has to abut against the corresponding
side b and the side ¢ has to abut against the corre-
sponding side d in such a manner that the screwed
arms of the brackets are not superposed, for the
reasons already given in the description of Figure 1.

The recesses 4 provided in the side edges of the
glass plates, as shown in the views of Figures 1, 3
and 4, are formed by milling followed by toughening
of the glass to give the edges of the recess the nec-
essary mechanical strength.

The depth and height of the recess depend on the
glass plate thickness and the predicted operating
loads for the structural walling facade. The minimum
depth of the recess is 3 mm, and its width varies
preferably from 3 to 5 mm as the layer thickness
varies from 8 to 12 mm. lts depth obviously varies in
consequence.

Alternatively, if using stratified glass, the cavity
can be formed directly by choosing the dimensions
of the individual component layers such that the in-
termediate layer has a smaller side than the outer
layers.

In any event, the recesses can be either located
at precise points on the sides of the glass plates or
can extend along the entire sides.

The metal bracket 5 is shown in front and side
view in Figures 5 and 6 respectively. In said fig-
ures, the reference numerals 5’ and 5" indicate re-
spectively the arm inserted into the recess 4 pro-
vided in the glass plate and the arm fixed by screw
to the element 7° of the support section 7. The
bracket 5 is constructed of stainless steel, prefera-
bly AISI 316, and its thickness, from 1 to 2 mm, de-
pends on the thickness of the glass plate. It is ap-
parent that other types of metal element can be
used instead of the described bracket without leav-
ing the scope of the invention. For example, a single
metal strip can be used to form a direct joint be-
tween the glass plates 2 and 9 by engaging its ends
in two corresponding recesses in the two glass
plates, or by engaging pins fixed to its two ends in
corresponding bores formed in the two glass plates.
Said bracket or said other metal elements can be
fixed to the internal structure by means other than
screws, for example by riveting or welding. Again,
said bracket or strip can be made rigid with the inter-
nal structure in a manner mobile relative to the
structural frame in order to aliow elements of the
walling to be opened by the conventional opening
systems of the compass, rotation, butterfly or top
or bottom hung type, obviously in any required di-
rection, either upwards, downwards or sideways,
and inwards or outwards.

Claims

1. Structural glass walling wherein individual
fagade glass plates comprise joints formed from
structural sealants and from metal elements fixed to
an internal metal support structure characterised in
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that recesses (4) are made in the side edges of the
individual facade glass plate in the form of slots en-
tering the glass material parallel to the principal
plane of the plates, thereby conserving the integri-
ty of both the major plate surfaces, in particular the
outer fagade surface.

2. Structural glass walling as claimed in claim 1,
characterised in that said recesses (4) are formed
by milling followed by toughening.

3. Structural glass walling as claimed in claim 1,
characterised in that in the case of stratified glass
said recesses (4) are formed by making an interme-
diate layer of smaller dimensions than the upper and
jower layers so as to obtain an equivalent effect to
that obtained by milling.

4. Structural glass walling as claimed in claim 1,
characterised in that said recesses (4) have a mini-
mum depth of 3 mm.

5. Structural glass walling as claimed in claim 1,
characterised in that said recesses (4) have a
height varying from 3 to 5 mm for glass plates (2) (9)
having a thickness varying respectively from 8 to
12 mm.

6. Structural glass walling as claimed in claim 1,
characterised in that two or more said recesses (4)
(are provided for each side of said glass plates (2)
9).
7. Structural glass walling as claimed in claim 1,
characterised in that the sealing of the joints (5) in
correspondence with the external fagade is done
with waterproofing silicone.

8. Structural glass walling as claimed in claim 1,
characterised in that the sealing in correspondence
with the joints (5) between the glass plates (2) and
(9) and the internal metal support structure (7) is
done with a layer of structural sealant.

9. A method for installing structural glass walling
claimed in claims 1 to 8 characterised by forming re-
cesses (4) in each of the four side edges of the
fagade glass plates (2) and (9), inserting into each
recess (4) one of a metal joining element (5) which is
fixed in its turn to an internal metal support struc-
ture (7), then sealing the joint by means of synthetic
polymer materials in order to form a connection
which is fixed but enables the glass walling to slide
relative to structure by thermal expansion.

Patentansbri'lche

1. Vorhangfassade aus Glas, in welcher die ein-
zelnen Glas-Fassadenplatten mit Verbindungen
versehen sind, welche aus Baudichtungsmassen
und aus Metallelementen bestehen, die an einer in-
neren Metall-Tragstrukiur befestigt sind, dadurch
gekennzeichnet, daB schlitzformige Ausnehmungen
(4) in den Seitenkanten jeder einzelnen Glas-Fassa-
denplatte gebildet werden, welche in das Glasmateri-
al parallel zur Hauptebene der Platten eintreten, so-
daB die Beschaffenheit der beiden Platten-Haupt-
ebenen, insbesonders der duBeren Fassadeober-
flache, bewahrt wird.

2. Vorhangfassade aus Glas nach Anspruch 1,
dadurch gekennzeichnet, daB die genannten Aus-
nehmungen (4) durch Frésen und daranfolgenden
Harten gebildet werden.
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3. Vorhangfassade aus Glas nach Anspruch 1,
dadurch gekennzeichnet, daB im Fall von Schicht-
glas die genannten Ausnehmungen (4) dadurch ge-
bildet sind, daB die Zwischenschicht kleinere Ab-
messungen hat als die untere und die obere Schicht,
um eine gleichwertige Wirkung wie durch Einfrasen
zu erzielen.

4. Vorhangfassade aus Glas nach Anspruch 1,
dadurch gekennzeichnet, daB die genannten Aus-
nehmungen eine Tiefe von mindestens 3 mm haben.

5. Vorhangfassade aus Glas nach Anspruch 1,
dadurch gekennzeichnet, daB die genannten Aus-
nehmungen bei einer zwischen 8 bis 12 mm liegenden
Dicke der Glasplatten eine Héhe von 3 bis 5 mm ha-
ben.

6. Vorhangfassade aus Glas nach Anspruch 1,
dadurch gekennzeichnet, daB an jeder Seite der ge-
nannten Glasplatten (2) und (9) zwei oder mehrere
der genannten Ausnehmungen (4) vorgesehen sind.

7. Vorhangfassade aus Glas nach Anspruch 1,
daB die genannte Dichtung, der Verbindungen (5)
der Aussenseite der Fassade folgend, mit wasser-
abweisendem Silikon gebildet ist.

8. Vorhangfassade aus Glas nach Anspruch 1,
dadurch gekennzeichnet, daB die genannte Dich-
tung, der Verbindungen (5) zwischen der Glasplatte
(2) und der inneren Metall-Tragstruktur (7) folgend,
mit einer Schicht einer Bau-Dichtungsmasse gebil-
det ist.

9. Verfahren zum Herstellen einer Glas-Struktur
Fassade nach einem der Anspriiche 1 bis 8, da-
durch gekennzeichnet, daB in jeder der vier Seiten-
kanten der Glas-Fassadenplatten (2, 9) Ausneh-
mungen (4) gebildet werden, daB in jede Ausneh-
mung ein End eines Metall-Verbindungselementes
(5) eingesetzt wird, welches seinerseits an einer in-
neren Metall-Tragstruktur (7) befestigt wird, daB
dann die Verbindung mit synthetischen Polymerma-
terial getlichtet wird, um eine Verbindung zu bilden,
welche fixiert ist und trozdem bei thermischer Aus-
dehunung eine Relativverschiebung der Glaswand
in bezug auf die Strukiur erlaubt.

Revendications

1. Mur de structure en verre dans lequel les pla-
ques de verre individuelles comprennent des joints
formés & partir de matériaux de structure étanches
et d'éléments métalliques fixés & un support métalli-
que interne caractérisé en ce que évidements (4)
sont formés sur les rebords latérals des plaques de
verre de fagade individuelles en forme de fissures
qui entrent dans le matériel en verre paraliélement
au plan principal des plaques, conservant ainsi I'in-
tegrité des deux surfaces principales de la plaque,
particuliérement la surface de fagade extérieure.

2. Mur de structure en verre selon la revendica-
tion 1, caractérisé en ce que les dites fissures (4)
sont formées par fraisage suivi d'une trempe.

3. Mur de structure en verre, selon la revendica-
tion 1, caractérisé en ce que, dans le cas de verre
stratifié, les dits évidements (4) sont formés en réa-
lisant une couche intermédiaire a des dimensions in-
férieures a celles de couches supérieures et infé-
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rieures de maniere & obtenir un effet equivalent a
celui obtenu par le fraisage.

4. Mur de structure en verre selon la revendica-
tion 1, caractérisé en ce que lesdits évidements ont
une profondeur minimale de 3 mm.

5. Mur de structure en verre selon la revendica-
tion 1, caractérisé en ce que lesdits évidements (4)
ont une hauteur variant de 3 & 5 mm pour des pla-
ques de verre (2) et (9) ayant une épaisseur variant
respectivement de 8 3 12 mm.

6. Mur de structure en verre selon la revendica-
tion 1 caractérisé en ce que deux ou plus desdits
évidentements (4) sont pourvus sur chaque coté
desdites plaques de verre (2, 9).

7. Mur de structure en verre selon la revendica-
ticn 1, caratérisé en ce que ledit scellement des jonc-
tions (5) en correspondance avec la fagcade externe
est faite avec du silicone d'imperméabilisation.

8. Mur de structure en verre selon la revendica-
tion 1, caratérisé en ce que ledit scellement en cor-
respondance avec les jonctions (5) enire les pla-
ques de verre (2) et (9) et la structure support mé-
tallique interne (7) est faite avec une couche de
matériau de structure étanche.

9. Procédé pour l'installation d’un mur de structu-
re en verre selon les revendications 1 a 8, caracté-
risé en ce qu'on forme des évidements (4) dans le
rebord des quatre coiés des plaques de verre de
facade (2) et (9), on insére dans chaque évidement
{4) une extrémité d’'un élément de jonction métallique
(5) qui est fixé a son tour & une structure support
métallique interne (7), on scelle ensuite la jonction
au moyen de matériaux polymeéres synthétiques de
maniére & réaliser une jonction qui soit fixe mais qui
autorise le mur de verre a glisser par rapport a la
structure par dilatation thermique.
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