-1- "METHOD FOR MONI TORI NG THE BONDI NG OF STRUCTUAL GLAZI NG AND &, HRALS .
GLAZI NG ADAPTED FOR SUCH MONI TORING' The invention relates to a fetfod of
nonitoring the bonding of structural glazing sealéd with respect to facade -
el enents, and to structural glazing adapted for carrying out the method.

The: construction nethod known under the technical term"structural glazing"
i nvol ves securing a franeless glazing atltwo or four sides to facade

el enents such as facade posts and facade cross-nenbers or transons. The

gl azing consists of a pane or a glazing of two or nore panes and i s bonded
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posts and facade cross-members or transoms. The glazing

consists of a pane or a glazing of two or more panes and is
bonded directly on to the facade elements, the sealing bond
not only providing seéling functions but also performing
static functions, for example transmitting wind loads (wind
pressure and wind suction) and partially also bearing the
weight of the glazing itself. The sealing bond is effected
in particular with a one-component or two-component
silicone rubber.

One problem resides in assessing the sealing of such a
glazing via the bonding to the facade elements. It is (‘
possible to load such structural glazing under tension or
shearing until the connection between glazing and facade
element detaches. However, such a test is hardly possible
on existing buildings because after the test the connection
between the facade elements and glazing would have to be
re~established. 8o far, the only pcssibility has thus been
visual assessment, i.e. checking the connection with the
aid of a more or less skilled eye to detect weak points
because inadequately secured panes are a threat to persons
and property.

The invention is based on the problem of providing a met@od
and structural glazing adapted for monitoring the bonding
or bonding strength



and structural gla2|ng adapted for nonitoring the bonding or bonding
strength -2- of structural glazing, avoiding damage to existing
structures and elinminating the uncertainties of visual inspection. This
problen1|s sol ved -according to the invention in that the gas in the space
bet ween a facade el enent and the edge of 2t Re gl azing, and/or in the space
encl oxed bet ween two gl ass panes of the-glazing, is connected to a
cont ai ner containing drying agent and at intervals the drying agent is
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el ements to whi £thspletfbazing is secured on the one hand, and between the
two gl ass panes of an insulating glazing on the other hand, wi t hout any
damage to the structure. A visible change of the drying, agent due to
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U the connected space.

It is possible with this method to check indirectly via the
leak~tightness of the connection between the glazing and
the facade elements to which the glazing is secured on the
one hand, and between the two glass panes of an insulating
glazing on the other hand, without any damage to the
structure. A visible change of the drying, agent due to
‘moisture absorption also eliminates the uncertainty of a
visual inspection of the load-bearing sealing bond. By
means of the method according to the invention a
comparative test is carried out, i.e. in the event of a

- slight leak it is not necessary to replace the glaziﬁg if

/ the leak determined is constant over a relatively long

period of time and does not increase. After incorporation
~of the glazing at preferably regular intervals it can be
" checked whether the drying agent has undergone an irregqular
or abrupt change, i.e. whether the drying agent has

" absorbed moisture. This increased moisture can only
penetrate the spaces otherwise'enclosed'by the seal through
"a leak therein whilst a gradual increase of the charge can
result from the vapour permeability of the silicone and is
not problematicai. It is assumed that the sealing has been
carefully installed, i.e. that no cavities occur. From a

. comparison of the present value with a previously recorded



absor bed noi sture. This increased noisture can only penetrate the spaces
ot herwi se encl osed by the seal through a |eak therein whilst a gradual

i ncrease of the charge can result fromthe vapour perneability of the -
silicone and is not problematical. It is assuned that the sealing has been
carefully installed, i.e. that no cavities occur. Froma conparison of the
present value with a previously recarged -3- value a decision can k

made whet her adequate sealing of the glazing to the facade is still ensured
or whether an inpairment of the sealing has occurred which requires
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space between the facade el enents and’t he edge ofr_the azing and the space
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nmoni tored. REedBidplBond e anmount of changed drying agent is read fromthe
container in which the drying agent is disposed. It has been found that the
so-cal |l ed mass-transfer zone (ntz) spreads starting fromthe supply line to
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changed by asoapwhodleofantbi ther £acade elements or only between the
' glass panes forming the double-glazing is defective both
the space between the facade elements and the edge of the
glazing and the space included by two glass panes with
encircling spacers sealed therebetween are monitored.

Preferably, the amount of changed drying agent is read from
the container in which the drying agent is aisposed. It

has been found that the so-called mass-~transfer zone (mtz)
spreads starting from the supply line to the container up

to the end of the container so that the region with |
modified~drying agent in the event of a leak increases
irregularly or abruptly until all the drying agent
contained in the container has been changed by absorption

of moisture. S : </

In structural glazing adapted for carrying out the
foregoing method, according to the invention,'the space
between the edge of the glazing and the faéade element
which is sealed by the load-bearing sealing bond of the
glazing, and/or the space between two glass panes of the
glazing, communicate(s) via a conduit with the drying agent
container which is at least partially transparent.

The container may in particular be constructed as a
cartridge and disposed within a facade post or facade
cross-member, and an inspection window is preferably



In structural glazing adapted for carrying out the f oregoi ng net hod,
according to the,invention, the space between the edge of the gla2|ng and

t he facade el ement which is ‘seal ed by the | oad-bearing sealing bond of the
gl'azing, and/or the space between two gl ass panes of the gl azing,

comuni cate(s) via a conduit with the d??iﬁg agent container which is at
Ieasf\partialIy'transparent. The container may in particular be constructed
as a cartridge and disposed within a facade post or facade cross-nenber,
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- cross-nenber fof observing t reri According to preferred
~enbodi nment s norﬁﬁFtéﬂﬁﬂﬁg agent may be present i n the container. A check of
the charging of the drying agent is then carried out by meighing and

conparison with reV|0usI dete ned, wei.ghfs. Prefera wever, the _
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When the container is completely filled with drying agent
W exhibiting a colour change it is possible to determine from
) the start optically very accurately any change of the
drying agent, providing a rapid indication of any leak and

thus any risk due to the glazing.

According to a preferred embodiment the container is
provided with a scale so that the progression of the
mass-transfer zone can be recorded by reading the
progression of the colour change'and comparison with
further readings.

Examplary embodiments of the invention will now be
described in detail with reference to the accompanying
—/ drawings, wherein: '

'Figs. 1 and 2 show structural glazing consisting of one
pane, '

Figs. 3 and 4 show structural glazing cbnsisting of
double-glazed or insulating glazing,

Figs. 5 and 6 show structural glazing of a modified
embodiment of a facade element, and

_ Figs. 7 and 8 show a modified embodiment of structural



Exanpl ary enbodi ments of the invention will now be described in detail with
reference to the acconpanying drawi ngs, wherein: Figs. .1 and 2 show
structural glazing consisting of one pane, "Figs. 3 and 4 show’structural-

gl azi ng consi sti.ng of doubl e-glazed or insulating glazing, Figs. 5 and 6
show structural glazing of a nodified ®modi ment of a facade el ement, and.

Flgs 7 and 8 show a nodified enbodi nent of structural = -5- gla2|ng
consi sting of insulating gl ass panes. Figs 1 and 2-show in section a
portion of a e past e 12 is disposed without
frame. The cghnéngbﬁ°8§ %$%Qfﬂ¥|ﬁﬂﬁy iihf%eﬁ%ﬁﬁ?post 10 is via a

| oad- bearing sealing bond 14 and a spacer 16 The sealing bond 14 perforns
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transfer of wind_pressure and wi nd suctlon carrles
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conduit 24 tpRresgyre And ind suction, and carrles the welght of the
glass pane itself. '
| . v

Between the edge of the pane 12 and a rib 18 of the post 10

a sealing bond 20 is disposed which serves primarily for
sealing against weather but which like the sealing bond 14
may also be load-bearing. A space 22 is enclosed by the

rib 18, the front side of the post 10, the sealing bond 14
with'the-spacer 16 and the sealing bond 20. When the
sealing bonds 14 and 20 are properly installed the space 22
is air-tight so that no ambient air can enter said space.
via a schematically illustrated conduit 24 the space 22 is_
connected to a container 26 in which a drying agent 28 is
disposed. As long as the seals 14 and 20 are intact and do
not allow any appreciable amount of moist air to_enter the
space 22 there will be no abrupt change in the drying agent -/
28. If however for some reason a flaw occurs in one of the
sealing bonds 14 or 20 ambient air can enter the space 22
and with it moisture. This moisture diffuses via the line

24 into the container 26 where it causes a chahgé in the
drying agent. In the container 26 three regions 30, 32 and
34 are illustrated. The region 30 corresponds to a region

of the drying agent which has absorbed moisture. The
"region 32 corresponds to the mass-transfer zone, i.e. this
region of the drying agent is just changing due to moisture
absorption, whilst the region 34 has not yet undergone any
change so that no moisture is contained in it. Through an



connected to a container 26 in which a drying agent 28 is disposed. As |ong
as the seals 14 and 20 .are intact and do not allow any appreciabl e anount
of nmoist air to’'enter the space 22 there will be no abrupt change in the
dryi ng agent 28. kf however for sonme reason a flaw occurs in one of the
seal i'ng bonds 14 or 20 ambient air can~-efté&r the space 22 and with it

moi st=€. This noisture diffuses via the line 24 into the container 26
where it causes a change in the drying agent. In the container 26 three

regi ons 30, 32 re il rated.. The regi.o 0.,corresponds to_a
region of the d?@gﬁgégggﬁt k’\%ﬂﬁ%h %Eassq'é’bs? h et |nls G o 1R fr Banged
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flaws and thus tosepeoaf bhehaeatal 14chenR@al or the |ike, danmage to one

of -the seals 14 or 20. Fig. 2 corresponds to the enbodinment of Fig. 1 with

the difference that the container 26 is provided with a scale 38 so that
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Y so t at.t rough the inspection window 36 a reading of

the changing drying agent or a portion of the drying agent
which has undergone a colour change due to moisture

absorption can be made directly.

‘Fig. 3 shows a facade element 40 on which two glazings 42
and 44 are disposed. The glazing 42 consists of an outer
"pane 46 and an inner pane 48 which are connected together
via a spacer 50. The spacer 50 is connected via a sealing
bond 52 and d sealing bond 54 to the panes. The sealing
bonds 52 and 54 perform apart from a sealing function also
a load-bearing one. The glazing 42 is secured via a spacer
56 and a sealing bond 58 to the facade element 40. The

-/ ' glazing 44 is made up like the glazing 42 and secured to
- the facade element 40. To check whether the sealing bonds
52 and 54 are tight and thus have adequate strength to
prevent detachment in particular of the pane 46 a line or
conduit 60 is led through the spacer 50 and connected to a
container 62 containing a drying agent 64. The structure
and mode of operation of the container 62 correspond to

that of the container 26 of Figs. 1 and 2. In this
embodiment it is not possible to check the sealing bond 58
and the corresponding sealing of the glazing 44 to the
facade element 40. A check of these load-bearing sealing
bonds must be made in another manner.



Fig. 3 shows a facade el enent 40 on which two gl azi ngs 42 and 44 are .

di sposed. The gl azing 42 consists of an outer ‘pane 46 and an i,nner pane 48
whi ch are connected together via a spacer 50. The, spacer 50 i s connected:-
via a sealing bond 52 and a sealing bond 54 to the panes. The sealing bonds
52 and 54 performapart froma seallﬁg fOnction al so a | oad-beari ng one.
The glazing 42 is secured via a spacer 56 and a sealing bond 58 to t he'
facade el enent 40. The glazing 44 is nade up like the glazing 42 and
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whi ch can either conpletely alrtight _or, via passage openin

connect the sfheefngage V\E%ﬁm?HE éi:ﬂjbsaéﬁot HeY| 28 nghedked hdy aghée
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o/
containing drylng-agent so that the airtightness of this
space can be checked. On alteration of the drying agent,
however, it is not readily'possible to determine whether
the leak is at the seal 66 or the sealing bond 58.
Furthermore, the container 62 of the embodiment according
to Fig. 4 in contrast to the container 62 of Fig. 3 is
provided with a scale 72 so that the change can be read off

directly.

Figs. 5 and 6 show a facade element 80 which is formed on
the front side with a rib 82. On the facade element 82
glazings 84 and 86 are disposed. The glazing 84 consists

- of an outer pane 88 and an inner pane 90 which are o/
connected together via an encircling spacer 92 which is
secured via bonding strips 94 and 96 to the panes, The
bonds 94 and 96 also perform a load-bearing function in
addition to providing an airtight seal. The glazing 84 is
'secured with its inner pane 90 via a spacer 98 and a
load-bearing sealing bond 100 to the facade element 80,
Between the edge of the pane 88 and the rib 82 a sealing

e bond 102 is disposed which is also constructed for

. load-bearing as well as to provide a seal. Furthermore, a
bonding interruption 104 is disposed so that the sealing
function of the sealing bond 102 is not impaired.



the facade el ement can al so not be checked by the invention. If however the
seal 66 is airtight the space 70 can al so communicate via a conduit with a
cont ai ner contai'ning ‘dryi ng agent so that the airtightness of this space
can be checked. Oa alteration of the drying agent, however, it is not
.readjty possible to deternine whether thé Feak is at the seal 66 or the
seal i™g bond 58. Furthernore, the container 62 of the enbodi ment according
to Fig. 4 in contrast to the container 62 of Fig. 3 is provided with a

scale 72 so tha@ t he_change .can be .read off &'rec I%. Figs. 5 and 6 show a
facade el enent SBSWRPERS P& tR%% o % apde o APTIIunicaEes (F13 ha
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addi tion t098r0¢bﬂmﬁﬂiaﬁtébg vighk seak. éigewq!cazLangoﬁiaiiae&egquageowttahﬁii@
i nner pane via.,a_spacer a | pad- beari,ng seal ing hon to the
facade el ement %o@rﬁégﬁeéﬂeP%e?ggge hgetﬁscﬂ§ﬁ888§%aﬁhetﬁgaFFBQB 64208, 88y
bond 102 is di sposedgenenh of &heodryisgr ageed tontkdaeériscandngoaduislsl faz
to provide a segj, h -3 ' | Aharr | ' i S
that the seal | ngFokiPoLher 1pd ?%%?ﬁ%?é&%&%@%‘%ﬁ%ﬂ %é&%ﬂ’fﬁ% &2
The space betwe@Fet ABapageyssgoakhose ednihai gdasingi 84a cIheuchechdngeand
through the spaggirgEny! bltao¥OHHd MIthddP with this glazing is as in the
U embodiments outlined above.
The embodiment of Fig. 6 corresponds to the embodiment of
Fig. 5 with the difference that on the containers 108 and
116 scales 120 and 122 respectively are provided for direct
and exact reading off of the alteration of the drying agent

resulting from moisture absorption.

In the embodiment shown in Figs. 7 and 8 a glazing 134 is
secured in frameless manner on a profile 130 with a stepped
outer side 132. The glazing 134 consists of an outer pane
136 and an inner pane 138. The inner pane is secured via a
spacer 140 and a load-bearing sealing bond 142 to the
N facade element 130 whilst the outer pane 136 is attached
via a spacer 144 and a load-bearing sealing bond 146 to the
profile 130. Between the panes 136 and 138 an encircling
spacer 148 is secured in air-tight manner via sealing bonds
150. The space 152 enclosed by the edge of the glazing 134
and the facade element 130 communicates via a line 154 with
a container 156 containing drying agent 158. With the aid
of this arrangement it can be checked whether the
'load—bearing sealing bond 142 or the load-bearing sealing;ﬂ.
bond 146 is defective. - '

The examplary embodiment of Fig. 8 corresponds to the



containing a drying agent. The space 112 included between the edge of.the
glazing 84 and facade el ement 80 comunicates via a line 114 with a ';
contai ner 116 containing a drying agent 118. The securing of the glazing 86,
and the arrangenent of the drying agent containers and conduits for _
checki ng the | oad-bearing sealing bomd9 of this glazing 86 are anal ogous’ to
t hose of the glazing 84. The checking and carrying out of the nethod wkeh
this glazing is as in the enbodi ments outlined above. The enbodi ment of
Fig. 6 corresgonds to t he, enbodi nent  of Fi%. 5 with the difference that on
the cont ai ner$¥3BB1aRY $MBOSINPRE PF0FdAd 7o¥itdsfber didifprance thatdddef or
direft andfexecﬁtaﬁadtngssrﬁsﬁpfb@i@édewathom(ﬁqih@jdﬁzi@bfﬁﬁﬂﬂ'the g
resulting fro | Sstyee rptiaqn. | odi nent own_in Figs. 7 an
55 gl aning 1oPaE HETaByIRE ety b MIRATIRL AR Y Doddh aPEprted

st epped out erard dbed 3o Fheodpuri phange censbet seefl affodieegtdye 136 and
an inner pane 138. The inner pane is secured via a spacer 140 and a '

| oad- bearing sealing bond 142 to the facade el ement 130 whilst the outer
pane 136 is attached via a spacer 144 and a | oad-bearing sealing bond 146
to the profile 130. Between the panes 136 and 138 an encircling spacer 148
is secured in air-tight manner via sealing bonds 150. The space 152

encl osed by the edge of the glazing 134 and the facade el enent 130

comuni cates via a line 154 with-a container 156 contai ning drying agent
158. Wth the aid of . this arrangement it can be checked whet her the

| oad- beari ng sealing bond 142 - or the | oad-bearing sealing bond 146 is .
defective. The exanpl ary enbodi ment of Fig. 8 corresponds to the o/



exanpl ary embodi nent of Fig. 7 with the difference that the container 156
is provided with a scale 166 so ‘that the ampbunt of drying agent in which
nmoi st ure has been absorbed and ‘1 ed to a col our change can be read off

di'rectly, -10- ~-CLAI MS: 1. A met hod of nonitori ngm“m nEmE [al
structural glazing sealed on facade el enents, wherein Hﬂ[1lupace
bet wwew'a facade el ement and the edge -of1¢ he gl azi ng; Andf ort i it t Re &pace

encl osed between two gl ass panes of the glazing, is connected to a
cont ai ner containing drying agent and at intervals the drying agent is
exam ned for cQgg%ﬁﬁgue to charging with noisture fromthe connected space.
2. A nmethod_a hg to claim1, wherein the amount of the changed
drying agent is read off at the container or the container with the drying
agent is weighed at ,su [ gI [ on
facade el em&*ntgl ‘and p?atdgg?j‘légfcér.'h't glgér‘fr%é?lrgn tﬁer uﬁé#%f%gac?ér%?ﬂ%g%’gg%}

1 or 2, wherei mhwr@a%%a%edmenf@nedgdgéementtﬁe ghenein ameagasacmethe
el ement whi ch i awlﬂwa/e@ A%é@@@%é&@lam 080 @de LHE eﬂxézet;ﬂazmg,

and/ or the spac tween two gl ass panes of the gl a2|ng connunlca Vi a

a conduit with#& ‘%Fry‘r‘hgtha% ace) %‘FMEM‘EW?%naFW?e%TS%aPW%ﬂ?f the
transparent. 4.glafingict isalcoginetted aes ordidthtdind:Ai GbRtalhengi @riviing

contalner is copshpucled 33 34N R ak5185 3095Y 1o examined for

change due to charging with moisture from the connected

space.

2. A method according to claim 1, wherein the amount of

the changed drying agent is read off at the container or
the container with the drying agent is weighed at suitable
intervals.

3. Structural glazing sealed on facade elements and
adapted for carrying out the method according to claim 1
or 2, wherein the space between the edge of the glazing and
a facade element which is sealed by a load-bearing sealing
bond of the glazing, and/or the space between two glass
panes of the glazing, communicate(s) via a conduit with the
. drying agent container which is at least partially
transparent. '

4. Structural glazing according to claim 3, wherein the
container is constructed as a cartridge and is arranged
within a facade post or facade cross-member, and an
inspection window is disposed in the post or cross-member
for observing the cartridge.

5. Structural glazing according to claim 3 or'4, wherein
normal drying agent is disposed in the container.

6. Structural glazing according to claim 3 or 4, wherein
drying agent exhibiting colour change on absorption of



mnthln a facade post or facade cross-nenber, and an inspection w ndow |§
di sposed in the post or cross-nmenber for obserV|ng the cartri-dge. 5.
Structural glazing according to claim3 or 4, wherein nornal drying ageﬁt
i s disposed in the container. 6. Structura ng to cla|n13
or 4, wherein drying agent exhibiting col ourU ﬂm@ m“mg‘utl on "of s
-"11- noisture is disposed in the centai rer ty uot ursal *gl azi ng e
according to one or nDre of clainse 3 to 6, wherein the container is
provided with a scale. 8. A met hod of nonitoring the bondi ng of
structural Iaz sea d on fac enents substantially as herein
descri bed %Bgﬁréﬁcgngofﬁg 3 5%8 Weii ngs. 9. Structural
gl azi ng adapted for nonitoring the bondlng of the structural glazing,

const 1 uot edzand gt aReeda3uTaalia bRy U SiReS) RS OB bebehgnce

to any one of the acconpanyi
3 to 6, whereln the contalner is provided with a scale..

8. A method of monitoring the bonding of structural
. glazing sealed on facade elements,'substantially as herein
described with reference to the accompanying drawingg;

9. Structural glazing adapted for monitoring the bonding W,
of the structural glazing, constructed and arranged
substantially as herein described with reference to any one
cf the accompanying drawings.




