0 7 SEP 2005 WO 02/072970 | FIRE RATED GLASS FLOORI NG The present invention
relates to fire rated glass flooring, PCI/GBO2/ 01113 5 There are two
principal fire rated glass flooring systens available at the present tine.
The first systemis a double |ayer systemconprising a fire rated gI as fnd
a structural glass, wherein the fire rated glass is supported by 04 36 ﬁ]ﬂ
structure positioned at the bottom of a deep steel beam The top of the
beam supports the structural glass, which can be wal ked upon. 10 The beam

can be "I" sectlg . box section or can be nade up of I@m;m'yl'omgsectlon beans
bol ted or WRIHEH oget her. This double | ayer systemis expensive and its
fire insulation capacity is limted to 30 mnutes. Furthernore the system

i s aesthetically 15 unappealing. Thelneed to distance the two |ayers of
gl ass by the depth of the beam neans | king on the floor it is
possible to see the be aFFRE RAHED (GL. W‘\gfructures t hrough the
structural glass. Furthernore the depth of the beam obscures the view

through the glass floor to a Iar%S1 ext ent Shéqa_person wal ki ng on the floor
| ooks thr oua‘ﬁepmentéevmearrelatesa% hred glagsfleorittan strai ght down. The
second systemis a single |layer systemwherein the glass used is a nulti

| am nate gl ass. The single layer systemis limted to 30 mnuytes fire
i nsul ati §n Fhere3we Hwarinsineh QFF‘P;EI*WS‘F flopeng gpstena dFallgbls plieani nate is 25

broken i n Uiﬁseﬁ:gﬁna\h%efﬁieﬁ Wﬁ@aaﬁl@ﬁyéﬁﬁise&@dmhagmgatf&egl ass is

expensi ve. Accordin theré remains the nee I ghl'y insul ating,

tough and setsd gless %ﬂ # peugtanab glagt, Feherein Sy firg rateshelgssys Sppputids
by a first structure positioned at the bottom of a deep steel beam. The

top of the beam supports the structural glass, which can be walked upon.
10 The beam can be “I™ section,. box section or can be made up of two “T"
section beams bolted or welded together.

This double layer system is expensive and its fire insulation capacity is

limited to 30 minutes.  Furthermore the system iz aesthetically
15 unappealing. The need to distance the two layers of glass by the depth of

the beam means that when walking on the floor it is possible to see the

beam and the first support structures through the structural glass.

Furthermore the depth of the beam obscures the view through the glass

floor to a large extent if a person walking on the floor looks througﬁ the
20 floor at an angle rather than straight down.

The second system is a single layer system wherein the glass used is a
multi laminate glasz. The single layer systam is limited to 30 minutes fire
insulation and 30 minutes integrity. If the top sheet of the laminate iz

25 broken in use, the whole sheet needs to be replaced. Laminate glass is
expensive,

Accordingly, there remains the need for a highly insulating, tough and
aesthetic fire rated glass flooring.
30



WO 021072970 PCTI GB02101113 2 Accordingly the present invention provides a
fire rated glass flooring systemconprising a first |layer of glass and a
second | ayer of glass, the two |ayers being positioned one above the other
and separated by at | east one |load transferring neans together with a

structural frame supporting 5 the flooring system wherein the @i7rSSEftP iﬂ@:’yer
of glass is a structural glass and the second |ayer of glass is‘afi
rated gl ass. The use of the load transferring neans allows the first and

second Iay‘ﬁrg 07'29% gl ass to be brought closer togetherpcridpezdioad applied to
the first gylér bypasses the second |ayer and is transferred directly to
the structural frame, allowing the. structural frame to support the second
| ayer and bear the |oad applied to t?he first layer. In the prior art double

| ayer systema |.o0ad transfefring,.neans,. ' ﬁmintgherefore one
portion of {Kf?“‘g?gﬁc‘i'ﬁrpﬁfsef’{ ﬂ?eeggg?é’qﬁﬁ\é@ﬁsggﬁ‘tef #%&rﬁi #%gfl rst -l ayer of glass
and a separ alygtemléonRisidgon fiedt Iapérsofsglasscandr @ kedond Aayes af ghrasethet he second

| ayer of glass., Preferably . the first a are spaced

| ave ¢ han' SO RS Prlng oo phst S Yoo SEEF Rl SepURle B RS T
preferably 3@@Mosd 2%AFerrBp Hiank3togaiieo withOarstragtaral frafivesuppattingy i s neasur ed
from20 the upper surface of the second |ayer . to,the.| ower face of the -
first I@ert.Lliﬂ ofigg sy W, ff‘%&%ﬁﬁ“tﬂ%r"g ey 4t gssém&ﬁ%alba%sght cl oser

t oget her t hegpdhé wédotid dlyef 6HgMRsd i3 ol fxeratedPldabe t hrough the glass flooring |
system of the 25 present invention than in the existing systens, giving a

nore aesthetic flooring system Furthernore as the first and second | ayers
of gl ass ar eTheapasfahe doddytraistdreing imeane alloe ther fivss Amd nécogd hgans r at her t han

when & por YA RITRS-OIEY bot BerhPoRe® IR amBHE I BR dede MEF TTENCT ™ han
30 strai gt iskpasses the second layer and is transferred directly to the structural
frame, allowing the. structural frame to support the second layer and bear
the load'applied to the first layer. In the prior art double layer system a
load transferring means was not included and therefore one portion of the
structural frame bore the load from the first layer of glass and a sei:araﬁa
15 portion of the structural frame supported the second layer of glass.

Preferably the first and second layers of glass are spaced less than 50mm
apart, more preferably less than 40mm apart and most preferably 30mm,
28mm, 20mm, 13.5mm or 10mm apart. The spacing is measursd from

20  the upper surface of the second layer to the lower surface of the first
layer.

Asg the first and second layers of glass are brought closer together the

structural frame is less visible through the glass flooring system of the
23 present invention than im the existing systems, giving a more aesthetic

flooring system. Furthermore as the first and second layers of glass are

separated by st least one load transferring means rather than a deep beam

the view through the floor is not obscured to such an extent when a

person walking on the floor looks through it at an angle rather than
30 straight down..



07 S EP 2005 W 02/072970 PCTI GB02/ 01113 3 Preferably the first |ayer
(whi ch conprises structural glass) is positioned above the second | ayer
(which conprises fire rated glass). The first and second |layers are
parallel to each other, The provision of the structural gl ass Igzg; a@ Ve
the fire rated glass layer is so that in use the structural, 510 E@e ng
glass layer is on top to bear the | oad applied thereto and the fire rated
glass layer is below to delay the spread of fire. A suitable type of

structural 8@?%&3 mul ti-1lam nated gl ass sheet nade ppr/gRbudisgers of fl oat
gl ass, hedl ﬁgthened glass and fully toughened glass 10 bonded toget her

using poly vinyl butyril or aresin. A particularly suitable glass of this
type 9s Eckelt LITEFLOOR 33mmtripledlam nate glass bonded together with

poly vinyl Qutyril. Particularl uitable fir .1 nel udes sgg
CONTRAFLAM eféﬂh’iﬁg‘%‘ﬁﬁjﬁyﬁf éﬂc@aamw@éf%){l?glﬁ?} %mgﬁhi ck and sgg
CONTRAFLAM ahovel @@ saddidd labiérciwhadhicctapries fire kated glaks)ugTheofitmranli re  rat ed

gl asses can be ysed dependi on thelr fire ratin ertie The first and
second | ayeﬁ%‘“ﬂﬂe‘?ﬁ‘élﬂf@%"&ﬁ% R pther ﬁl?rﬁ@?"’?'(# &Eﬁggéggﬁ%nsi ve sheets
of gl ass.anlgmgq({#ghyé@dthgrmg;m gw?bbyiﬁcwrmiﬂi?aﬁeahmumf alf beﬁmsfand
cross nenbers positioned. to support the sheets o as ng the first
and secorid Reafbbearing glassdayer is d§°m%iﬁleﬁ§pﬂ1‘°é‘g%ﬁ?§q H@fgﬁ‘ﬁ on the or
each | oad Zrelried glas liyes i ide toddiytRupyead@iire ses a first portion for
bearing the load applied to the first |ayer of glass and a second portion

for transmtting the load applied to the first |layer of glass to the
structural A gaitdble Bhe dfatiuctusdl gdak i aiulti-laminsted Flass eficet ataldy upor i zont al and

Xt onds DT Al Slert Ot Rl gRE! VS8 hlinlddi ot e WP WhhUS 2o’ 0 255 The
10 bonded together using poly vinyl butyril or a resin. A particularly
suiteble glass of this type is Eckelt LITEFLOOR 33mm triple laminate

glass bonded together with poly vinyl butyril.

Particularly suiteble fire rated glass includes sgg CONTRAFLAM®.N2

15 39mm thick, sgg CONTRAFLAM® LITE 17mm thick and sgg
CONTRAFLAM?® EI30 21mm thick and 17mm thick, although other fire
rated _glasaes can be used depending on their fire rating properties.

The first and second layers preferably each comprise a number of

20 co-extensive sheets of glass. The structural frame preferably comprises a
number of beams and cross members positioned to support the sheets of
glass forming the first and second layers.

In a first embodiment of the present imvention the or each load
25 ftransferring means preferably comprises a first portion for bearing the
load applied to the first layer of glass and a second portion for

transmitting the load applied to the first layer of glass to the structural
frame.

30 The first portion in use is preferably horizontal end extends parallel to
and between the first and second layers of glass, The second portion in



07 SEP 2005 WD 02/ 071970 PCT1GB02101113 4 wuse is preferably vertical and

- extends upwardly fromthe structural frane. The first portion is preferably
perpendicular to and is in |oad transferring contact with the second
portion. Most preferably the first portion is received in a corresponding
slot in the second portion. The slot is 5 preferably vertical and7e$fnyg ed
to allow for adjustnent of the height of the first portion. The first
portion of the load transferring nmeans is preferably a portion of a gluing

bar, nost ﬁreof eﬁly a 30mm x 20mm m | d steel (MS) barpcri@szadtid oad
transferri 8 fre may be nmade of other suitable materials, for exanple

alum niumor of different dinensions or cross sections, for exanple box
section. depending on the situation.4The second portion of the |oad

transferring neans is preferably one.or a_ 15 nugber of al strips

ext endi ng umﬁﬂwmmﬂsﬂdﬁﬁﬁ%PpVFﬂ&gﬁ%ﬁﬁ S{L‘T‘fﬁ“’f%&'t her eof . nost

pref erably q‘hﬁiﬁﬁﬁ'forﬁ&?&'pﬁfé%%ﬂﬁeﬂﬂmﬂu Qeidihis iafo@DtriMtwaringhe Strip is
e uctura

"preferably we to the str frame. 20 The first poriion of the

| oad transf epatastgwith dhe secondr pertionp| Mosh ptfarably the sk RAMHOR Y and second
layers of 9|ré‘§e§veEYinaHpéo‘i’stW§Io?rihaih%- sebbisd SRrdodl | Turslafisgl ass is

preferably supported direc y the structural frame. An insulating -
material 5 s pp#fétﬂébatﬁfﬁcﬂérﬂa‘?i%@ﬂ@étméﬂﬁw for, adietment 6f ghq %&‘F‘ ¥ gl ass and
the structungl ﬂf'ﬂ?@ﬁﬁon! n a second enbodi nent of the present invention the or
each load transferring neans is preferably |ocated on the structural frame
and is of size and shape such that the first layer of glass is supported by

~the or 30 .71R56 pARAba bf ESToRl elfeARR Beand if prefErablyf Partion of
a glazing bar, most preferably a 30mm x 20mm mild steel (MS) bar. The

10 load transferring means may be made of other suitable materials, for
example aluminium or of differemt dimensions or cross sectomns, for
example box section, depending on the situation.

The second portion of the load transferring means is preferably one or a

15 number of metal strips extending upwardly from the structural frame
along the length thereof, most preferably a single steel strip having a
height of 60-70mam. The strip is preferably welded to the structural
frame.

20 The first portion of the load transferring means is preferably insulated
from the first and second layers of glass by appropriate materials.

The second layer of glass is preferably supported directly by the
structural frame. An insulating material is preferably provided between
25 the second layer of glass and the structural frame.

In a second embodiment of the present invention the or each load

transferring means is preferably located on the structural frame and is of '

size and shape such that the first layer of glass is supported by the or
30 each load transferring means,



WO 021072970 PCTI GBBO2101113 5 in a first aspect of the second enbodi nent,
the second | ayer of glass is -supported by the frane | eaving a small gap
between the |l ayers. The or each load transferring nmeans is preferably a box
shape, nore 5 preferably a steel box. The |load transferring neagﬁﬁﬁgy Eﬁn?
solid steel box or a hollow steel box and is nost preferably a 5 ¥
solid steel box or a 50mm z 30nmm hol | ow steel box. depending on the type
and thickness of fire rated glass used. 10 The first and second | ayers of
gl ass are re‘%’?{ ly insulated fromthe box by appropgdmdgzgmieri als. The
second | ay glass is preferably supported directly by the frane. An
insulating material is preferably provided between the second | ayer of 15
gl ass and the beam A weighting nmeans nay be provided above the second |ayer

of glass. Preferably the weighting, neans i abovg bot h the second | ayer of
glass and tine ﬁb’éoﬂsﬂ'?c&%fﬂ@r sacApd eEhpdiment, $he\Speon lwrrﬁaags’p’r“eferabl y

extends 20 ?ngfleg h emell izhF BEdwREH theJayeans, nore preferably
over the Qﬁ?éloof t'he frame VIQIE\gls pref%rred that the weighting neans is
attached to the load transferring nmeans, preferably by means of a screw

such as a  Sff HR:EH Sﬁ/ﬁsxﬁmmﬁgtﬁéﬁ&% Eﬂéréﬂ[{yea\’\ﬁd)ﬂféh:}{ég aeans is a plate,

_preferably a m stee nost’ pr ef er abl thick mld steel

plate. Irfa m‘eﬁ%ﬂﬂb’ aspret ibf Tbﬁé“@e@ﬂ?@“@ﬁﬁ@%ﬁ%mﬂy '-Iehks #8dl | ayer of
glass is %%e&de%ﬁ&awehso{ i s hd¥iChrefiratily ASSUnkd & 2SiEmAscyal | gap

- bet ween the | ayers P 2005 02/ 072970 PCT/ GBO2/ 01113
steel hoz or a 50mm x 30mm hollow stzel box, depending on the type and
thickness of fire rated glass used.

10 The first and second layers of glass are preferably insulated from the box
by appropriate materials.

The second layer of glass is preferably supported directly by the frame.
An insulating material is preferably provided between the second layer of
15 glass and the bsam.

A weighting means may b;e provided above the second layer of glass.
Preferably the weighting means is above both the second layer of glass
and the load trensferring means. The weighting means preferably extends
20 over the width of the load transferring means, more preferably over the
width of the frame. It is preferred that the weighting means is aitached to
the load transferring means, preferably by means of a screw such as &

self-tapping screw.

25 Preferably the weighting means is a plate, preferably a mild steel (MS)
plate, most preferably & 3mm thick mild steel plate,

In a second aspect of the second embodimeant, the second layer of glass is
suspended from the first layer of glass leaving a small gap between the
30 layers.



6 The or each load transferring neans is preferably a box shape, preferably
It steel box, nore preferably a hollow steel box and nost preferably a 15mm
x 35mmrolled hollow steel box. 5 The first layer of glass is preferably
insulated fromthe |l oad transferring neans by appropriate nmaterials. The
second | ayer of glass is preferably attached to the first |ayer of 7¢Easi§ls by
connecti ng neans such as neans known for connecting two | ayers of 10 gl ass.
for exanple by neans known in double glazing systens. Preferably, the

second Iaywoog)‘“g;nass is attached to the first |ayer opcggemminby neans of a
bar such as a g'i azing bar and structural silicone. It is preferred that the
second |l ayer of glass is insulated fromthe 15 structural frane, preferably
by firs rated material such as ceranifc tape.' In a third enmbodi ment of the

present inveption t r.eagh load tr ' with the
structural ﬁrhén‘&' ?“G‘Fﬁ?"ﬁ %meﬁstﬁaﬂr}%%&?’:% g?m?‘aa;ﬁ)gr%' gl ass being
supported by kle@ Bx,onck prfdably 4 holhe# ateel bgxnamdmostnprefeateblgacond | ayer of
gl ass bei ng supported b¥ tllgef‘ stru Lural frame. The | ower horizontal section
of the C sh §3§Fﬁé% oy, B@' the structural frane. The upper

hori zontal section of the C. shape is 25 preferably forned by the | oad

bearing neans apd in use | s between the first and se s of gl ass. -
Pref er abl ¥, sg,;gerpﬁ,giﬁﬁ P%g“ﬂ'élﬁﬂgsuémﬁ%%@ﬁ%&g%gﬁeﬁg a first
portion for jaemsivyGppRipriafadateristepl i ed to the first layer of glass and 'a 30
second portion for transmtting the |oad applied to the first -l ayer of gl ass
to the structural frame. The second portion.is preferably integral wth the

. 07SEP2005 WCrR24eRdadiny el 6l flakis [fddfedably dttached to the first layer of glass
by connecting means such as means known for connecting two layers of

10 glass, for example by means known in double glazing systems.
Preferably, the second layer of glass 1s sttached to the first layer of glass
by means of a bar such as a glazing bar and structural silicone.

It is preferred that the second layer of glass is .insulated from the
15  structural framg, preferably by fire rated material such as ceramic tape.’

In a third embodiment of the present invention the or each load
transferring means together with the structural frame form a C shape,
with the first layer of glass being supported by the or each load

20  transferring means and the second layer of glass being supported by the
structuyral frame.

The lower horizontal section of the C shape is preferably formed by the
stryctural frame. The upper horizontal section of the C shape is

25 preferably formed by the load bearing means and in use is between the
first and second layers of glass.

Preferably, the load transferring means comprises two sections: a first
portion for bearing the load ‘applied to the first layer of glass and a
30 second portion for transmitting the load applied to the first layer of glass
to the structural frame. The second portion is prefersbly integral with the



structural frame. The first portion may be integral with the second

portion, may be attached directly to the second portion or may be attached
Indirectly to the second portion via a connecting neans. If the first
portion is indirectly attached to the second portion, it should bﬁ%; B&@Eted
such that in use it cannot significantly rotate. For exanple, it ;

a size and shape such that it will not significantly rotate, or conponent
may be placed at a |ocation below the first portion suitable to prevent any
significang, 59{., on. 10 The first portion is preferalctiasopaxisshape,
preferably a's ee box, nore preferably a hollow steel box and nost
preferably a 35mm x 15nm hol | ow steel box. The first portion is preferably
attached to the second portion by a 715 connecti ng neans. The connecting

means is preferably a plate, preferably a ml.d st aI d nost
preferably as%‘ﬁﬂ‘l"‘llhmg Llﬁ sﬁ'@%lwﬁ'ﬁ“’d‘[é Tﬂgeintfﬁwg 'gé%éansﬁ i s attached
to both the fdriiad, Hﬁ t b Raraétibdt Hize@C @ Cthe mcdndopartimefoermw ybet he connecti ng

nmeans i s vveldedtot |rs portlon and, i s atta hedtot econd portion
by neans of QFGIrY gand_postion xis f qaane ﬁFFh?t and second

layers of gl g&p paﬂﬂmp{seiﬂa&aat attﬂaidhabetﬁefsfeemd berﬁm it taymﬂquaopru ate
materials. 25 The second | ﬁ‘égr I as Bé&gef erabg‘é d directly by
the framed %idptef ek that jn dse it cap qtss‘%‘f‘%‘f’ bRy 69F 38 en the second
layer of gl Aap balf alal hﬂaans pe FHod dysit avill ot sppifidaintlg rel?fh!)drment may

suitably be used in co | I ther, t he stem f .the first
enbodi nent o?“‘%ﬂ?&e%tﬁnﬁ? dnét %g‘%ﬂ%}‘g’r’rﬁ&}?ﬁé’ﬁf” 5% where there

are a nunber pRbert Gne MghifiveamerothtionS E P 2005 WO 02! 072970 PCTI GB02101113 8

10 The first portion is preferably a box shape, preferably a steel box, more
preferably a hollow steel box and most preferably a 35mm x 15mm
hollow steel box.

The first portion is preferably attached to the second portion by a
15 connecting means. The connecting meass is preferably a plate, preferably

a mild steel plate, and most preferably a 3mm thick mild steel plate. The

connecting means is attached to both the first portion and the se;:ond

portion; preferably the connecting means is welded to the first portion

and is attached to the second portion by means of a screw such as a self-
20 tapping screw,

The first and second layars of glass are preferably insulated from the box
by appropriate materials.

25 The second layer of glass is preferably supported directly by the frame.
Az ingulating material is preferably provided between the second layer of
glass and the beam.

The system of the third smbodiment may suitably be used in combination
30  with either the system of the first embodiment or the system of the second

embodiment. For example, where there are a number of co-extensive



sheets of glass in the first and second | ayers the system of the thud

I nvention may be used at the outer edges of the glass flooring, with the
system of the second invention being used where the sheets of glass neet. 5
Preferably, the systemof the third enbodinent is used to forma square
frame around the outer edges of each gl ass panel used. For exanpl0g SERVENES e
there are a nunber of co-extensive sheets of glass in the first and second
| ayers a square from conprising systens according to the third enbodi nent
may be usedahgHbi €ach glass panel, with a further freceGaEBosUpporting the
conpl ete system Alternatively, where only one glass panel is involved, for
exanpl e where an individual piece of glass is being inserted into a floor,
a square franme conprising systens ac&ording to the third enbodi nent may be

used around the glass panel. .15 The system h o) S of the
second enmbodt ﬁ'éﬁ%fnéysb@ ﬁ‘:‘,’eﬁr’éiwuases??éﬁé ﬁ%yregrrﬁﬂnagaﬁﬁg ﬁtéht% escri bed above
Lor tEe t hi ﬁw . gdﬁayeb%me‘ﬂmtaughm& e;dges epthei flassaiioaning, Tmm ms box and
ox shape shou e. understood to.refer. t.0 a_.su i uare or
rect angul ar S¥FtgMgeithe ’%n‘ir%’é&.'" %’rﬁ%&?%‘m%" e {&%;étg%?égagélﬁe?ﬁvent ion will
now be described in nore detail with reference to the figures, in which: 25
Figure 1 shows_a cross sectign through a first prior art fire rated -
gl ass-f1 odbr 5§ Vel WF‘ﬁﬂr‘gn@es‘i;FB‘xgm&"%gé‘ssg’@flitgn%frﬂraoﬂ %2 second pri or
PCT GBCRI 0L i e 3 ahote, o oot et onotbr ouah A rst  enbodi ment
i gure OWS a Cross section_throu irst enbodi ment
of afire r%ierg thprgdee FI“&S’?’P‘h\é\? §?/'§ft§m§5? sheels of glass o ?’ﬁ\fgﬁ{ F%drsl;
_ second layers a square frame comprising systems according to the third
embodiment may be nsed around each glass panel, witkh a further frame
10 supporting the complete system. Alternatively, where only one glass
panel is involved, for example where an individual piece of glass is heing
inserted into a floor, a square frame comprising systems according to the
third embodiment may be used around the glass panel.

15 The system of the second aspect of the second embodiment may be used
in a similar manner to that described above for the third embodiment.

Throughout the specification, the terms box and box shape should be
understood to refer to a substantlally square or rectangular elomgate
20 member.

Embodiments of the present invention will now be described in more
detail with reference to the figures, in which:

25 Figure 1 shows a cross section through a first prior art fire rated
glass-flooring system;

Figure 2 shows a cross section through a second prior art fire rated
glass-flooring system;
30



Figure 4 shows a cross section through a first aspect of a second 5

enbodi nent of a fire rated glass-flooring systemof the present invention;
Figure 5 shows a cross section through a nodified formof the system of
Figure 4; 10 Figure 6 shows a cross section through a second aspect of a
second enbodinent of a fire rated glass-flooring systemof the BrieSehi005

i nvention; and 15 Figure 7 shows a cross section through a third enbodi nent
of a fire rated glass flooring systemof the present invention. Figure 1
shows a doyplogui2ser prior an fire rated fl ooring-systmmeebiianssyst em
conprises a steel beam 1 of "I" section supporting on its upper 20 end la
two sheets 2, 3 of structural glass._The sheets of glass 2, 3 are supported
on the upper end la of the beam1 abdve the | ongi tudi nal portion Ib of the
beam 1. The Sheeﬁ%ﬂ?@3%1?1\”?&'&@&s&ﬁﬁ%&ug@a%&ﬁe‘iﬂﬁﬂﬂﬂeﬂ%ﬂafﬁmby means of a
steel plate 50 and attached to opposite sides of the plate by neans of a
si | i cone seal ant ratésoglasss@onsing sysiam|of the prosent juvepten:) ower end | e of the beam
| has attached to it and extending outwardly from both edges neans to
support fire rated glass sheets 4, S. The fire rated gl ass sheets 4, 5 are
hel d i n positi onFigureddhays suerass ttction through arfirstespast & 2 secondhe | ower end

-1c of the beam1 : fecl _ teoteMNof MaNbEacht D! OCks 7 whi ch
are of s§5uare seg?ip%d"ﬁtgn 881 1 ife PRD ol BoBHE ST le ol T pickiht ) - GB02/ 01113

10 clanp to be taipatddred. The nounting bl ocks 7 are secured to the edges of

the lower end is of the beam1 by nuts and bolts 8.

Figure 5 shows a cross section through a modified form of the
system of Figure 4;

10
Figure 6 shows a cross section through a second aspect of a second
embodiment of a fire rated glass-flooring system of the present
invention; and

15 Figure 7 shows a cross section through a third embodiment of a

fire rated glass flooring system of the present invention.

Figure 1 shows a double layer prior art fire rated flooring-system. The
system comprises a steel beam 1 of “I” section supporting on its upper

20 end la two sheets 2, 3 of structural glags. The sheets of glass 2, 3 are
supported on the upper end la of the beam 1 above the longitudinal
portion 1b of the beam 1. The sheets of structural glass 2, 3 are spaced
apart by means of a sieel plate 50 and attached to oppouite sides of the
plate by means of a silicone sealant shown schematically at 51.

The lower end 1lc of the beam 1 has attached to it and extending
ontwardly from both edges means to support fire rated glass sheets 4, 5.
The fire rated glass sheets 4, 5 are held in position extending outwardly
from, and parallel to, the lower end 1c of the beam 1 by mesns of clamps
30 6 mounted on mounting blocks 7 which sre of square section to allow the



The system described in relation to Figure 1 was originally devel oped by 5
EAG Firemaster using Pil kington PYROSTOP(r) glass. Figure 2 shows a single
| ayer prior art fire rated flooring system The system conprises a steel
beam 11, which conprises two beans 12, 13, each of rectangul ar secti on,
positioned one on top of the other. 10 Lam nated gl ass sheets 14, 15 are
supported by the top surface lie of the beam 11 and extend OUtm@é%E? Bdon1
and parallel to, the top surface 11la. The |am nated sheets 14, d )
spaced apart by neans of a joining strip 17 and held in position by a

cl anpi ng s§ban7ade Whi ch passes through the joining sPEWEBRPLIZHhd i s
received in a screw threaded aperture 18 in an 15 extension of the upper
surface 1la of the beam 11. The systen1shomm in Figure 2 is available from
the French conpany Preciver. 20 F| e 3 shows a first enbodi nent of the

double layer fire ra flo POF ot GechFRSRMNhe el ON. The
system conpt"’r“é“é’smab B(f'gsltedbeg% g%mﬁyfirﬂgct an&er cm(::ross %ec%le? The beam 21
i's 150m thﬂ@BmmBmtﬁblbe&nWhﬂwmdabolm& (RHS) steal and cross nenbers
used to create a floor are 80nm x 80nm x 6.3mm RHS steel. The beam and

cross nenbers are 25 secured together by the use of rollers having screw
t hreaded hols systemeieséritiedcincrelation ¢a Fignee d vanverigimdliy develaped bgass t hr ough

el ongat e sI ots I‘OVI ded,in $1e cross nmenbers to secure theni
t oget her 5 n BAG e‘iﬁ%‘fggﬁ%ﬁg %@ﬂ% & contraction in the event of
afire (not shovvn) 30 0 7 S E P 2005 WO 02/072970 PCT/ GB02/01113 11 The.

beami s used Wthits sho si des for e.to ttom 23
surfaces. AFgye W“E?n‘?rﬁ k‘y%‘:tg'é?r ?ﬁrg?g’ix‘kﬁud% en e of the top

system comprises a steel beam 11, which comprises two beams 12, 13,
each of rectangular section, positloned one on top of the other.
10 Leminated glass sheets 14, 15 ara supported by the top surface 11a of the
beam 11 and extend outwardly from, and parallel to, the top surface 1la.
The laminated sheets 14, 15 are spaced apart by means of a joining strip
17 and held in pozition by & clamping screw 16, which passes through the
- joinimg strip 17 and is received in a screw threaded aperture 18 in an
15 extension of the upper surface 1la of the beam 11.

The system shown in Figure 2 is available from the French company
Praciver.

20 Figure 3 shows a first embodiment of the double layer fire rated flooring
system of the present invention. The system comprises a steel beam 21 of
rectangular cross section. The beam 21 is 150mm x 100mm x 8mm rolled
hollow section (RHS) steel and cross members used to create a floor are
80mm =x Bdmm x 6.3mm RHS steel. The beam and cross members are

25 secured together by the use of rollers having screw threaded holes in
either end to receive screws. The rollers pass through elongate slots
provided in the beams and the cross members to secure them together in a
manner that allows expansion and contraction in the event of a fire (not
shown). '

30



surface 22 of the beam 21 extending along the | ength of the beam 21. The
strip of steel has elongate slots 25 drilled in it along its length at 5
spaci ng of 400nm centre to centre. Sheets of fire rated glass 26, 27 are
positioned extending outwardly from and are supported by, the beam 21 with
one sheet of glass positioned on each side of the steel strip 24q<7 g\%zggl_r%
suitable fire rated glass is agg 10 CONTRAFLAM r)-90 N2 39mm t hi ck, I C
provides up to 90 minutes fire insulation and integrity when horizontal.
The sheets of glass 26, 27 are isolated fromthe bea gfire rated
filling n’é’(‘é?’/“g?g'"’ZBa such as K R AF ceranic fibre taggagr?gby??omthe st eel
strip 24 by a firerated filling material 29 such as | MAM soft bl anket and
i ntunmescent paper. 15 30nm x 20nm migid steel glazing bars 30 pass through
the slots 25 and are isolated fromthe fire rated gl ass sheets 26, 27 by
filling mat Sfhedieaddh usedswidh ita shetae/sidos formingithe topAZeadbpstonhédd nol d t he

sheets 26, I n.pl Azl Il apped to take
countersunk%é’t—flﬁ%’ss' (‘%g@nﬁ%\%’%ﬁpasls?%ge?%rqu&gﬁth?ﬁgﬁg?ggla@gﬁi p 24 at

desi gnat ed werfacee82 tof thekeam Riptiteniivd altngfhe deretl ofidhpdaam 2. are pl aced on
top of the QLane.Zéur-iﬁ olgasr S%g{&%&k{ﬁ%g}@@ﬁ}??i ﬁgﬁftié ¥ gg,hcg are placed on

top of the siTicohe pa re rated Sheets 26, 27 and
wi t h t he Sedgpacing of #immh eextite ®2en®8. being in line with the steel strip 24.
Suitabl e structural. glass is Eckelt LITEFLOOR 33mmtriple |am nate gl ass
bonded together with poly vinyl butyril. This glass can take loads in
excess of 5.5bebts pé firereatedoglespi2f, 27 argipositippasentendinscoutwprsdly fieahs. 32, 33 is

35, 0 7" Sep SO0 felr 0o e wicbheter A0S Yhaklboda by COTE, ReR ANt
i nt unmescent gach rside of the steel strip 24. A suitable fire rated glass is sgg-
10 CONTRAFLAM®-90-N2 39mm thick, which provides up to 90 minutes
fire insulation end integrity when horizontal. The sheets of glass 26, 27
are isolated from the beam 21 by a fire rated filling material 28a such as
KERAFIX ceramic fibre tape and from the steel strip 24 by a fire rated
fiiling material 29 such as KERAFIX soft blanket and intumescent paper.
15 .
30m.1:n‘ x 20mm mild steel glazing bars 3C pass through the slots 25 and
are isolated from the fire rated glass sheets 26, 27 by filling material 28b,
such as KERAFIX ceramic fibre tape, but hold the sheets 26, 27 in place.
The glazing bara 30 are drilled and tapped to tske countersunk studs (not
20 shown) passing through the steel strip 24 at designated centres to take
applied loading.

Silicone pads 31 are placed on top of the glazing bars 30 and structural

glass sheets 32, 33 are placed on top of the silicone pads 31 parallel to
25 the fire rated shests 26, 27 and with the edges of the sheets 32, 33 being

in line with the steel strip 24. Suitable structural glass is Eckelt

LITEFLOOR 33mm triple laminats glass bonded together with poly vinyl

butyril. This glass can take loads in excess of 5.0kN per metre square.

The space between the sheets 32, 33 is filled with a solid silicone strip 34
30 and topped with & silicone sealant 35.



PCT/ GB02/ 01113 The sheets of fire rated glass are spaced apart fromthe
sheets of structural glass by approximately 30nm as the glazing bar has a
t hi ckness 5 of 20nm the KERAFI X tape has a thickness of 4nm and the
silicone strip has a thickness of 6mm Fi gure 4 shows a second enbodi ment
of the present invention. The systemconprises a steel beam 41 hpviFR2085 T
shaped cross-section. The 10 vertical section 4la of the beam41l is 127mm
tall and 14mm thick. The horizontal section 41b is 110mm w de and 10mm

t hi ck. The §§£ﬂ;_’%@| section 4l1la is integral with the hewég@niied section
41b, the - td e joining at the centre of the horizontal section 41b.
There are cross nenbers as those discussed in relation to Figure 3. 15 A
steel box 44 runs the length of the bB2amand is |ocated in the centre of

the horizontal section of the heam 41lh. The box |§ of solid steel of

di mensi ons SEAATRASER SigRlY %Fﬁwl"’?‘%}ﬂ WRBES of fire rated glass 46, 47

are positioned extending outwardly from and supported by, the beam 41 with
one sheet of gl ass p05|t|oned on each side of the st eI bOﬁ 44. A suitable

fire rated gftesgheets Qigiiroanirkapipsmvere Spycre 4PATH TR Sheet of fire
rated gl ass @eturl/glhss Hf%&?ﬁ?ﬁﬂa@fﬂﬁ:ﬁ:ﬂ&sbﬁ@ﬁla@ﬁgébﬁ hise Waclemtss i | | i ng

mat erial 48 such as 25 X ceramc fibreta 4mm t hi c A strip of this

tape is a¥ soPf Mré@W@ﬁamt“h@lﬂF‘ﬁiﬂs%ﬁ@& & AicPB®e 48 i s 4mm

t hi ck, and a;T thggzamgﬂaspgﬁﬂ is 25mmtall and the fire rated gl ass 46, 47
Is 17mm thic the glass with tape on both sides is the same height as the

box, as can be seen in Figure 4, The fire rated gl ass sheets 46, 47 are

al so 30 isol e U' AivwWs"E bRl ediBodifiéntO¥e ithS Pradehi ShiRaied, 4Pnsuch as
KERAFI X Dbl ahsPapl er 43. 0 7 SEP 2005 WO 02/071970 PGT/ GB02/Q1113
em comprised & steel bsam 41 having a T shaped cross-section. e

10 vertical section 41a of the beam 41 is 127mm tall snd 14mm thick. The
horizontal section 41b is 110mm wide and 10mm thick. The vertical
section 41a is integral with the horizontal section 41b, the sections joining
at the cenire of the horizontal section 41b. There are cross members as
those discussed in relatior to Figure 3.

15
A steel box 44 runs the length of the beam and is located in the centre of
the horizontsl section of the beam 41b. The box is of solid sieel of
dimensions 50mm wide and 25mm tall.

20 The sheets of fire rated glass 46, 47 sre positioned extending ocutwardly
from, and supported by, the beam 41 with one sheet of glass positioned
on each side of the steel box 44, A snitable fire rated glass is sgg
CONTRAFLAM® LITE 17mm thick. Bach sheet of fire rated glass 46,
47 is isolated from the beam by a fire rated filling material 48 such as

25 KERAFIX ceramic fibre tape 4mm thick. A strip of this tape is also
applied to the top of the glass sheet, As the tape 48 is 4mm thick, and as
the steel box 44 is 25mm tall and the fire rated glass 46, 47 is 17mm
thick, the glass with tape on both sides is the same height as the box, as
can be seen in Figure 4. The fire rated glass sbeets 46, 47 ars also

30 isolated from the stesl box 44 by insulating paper 49 such as KERAFIX
blih papier 43. '



13 Silicone pads 50 of 6mmthickness are placed on top of the box and
extending to the width of the beam resting on the filling material 48. The
structural gl ass sheets 42, 43 are placed on top of the silicon pads 50 5
parallel to the fire rated glass sheets 46, 47. The edges of the sheets do
not touch but are isolated fromeach other by a further silicon PagERING
topped with a silicon sealant 51. Suitable structural glass is Eckelt

LI TEFLOOR 33mmtriple | am nate gl ass bonded together with poly vinyl

butyril. %Mﬁﬁs can take | oads in excess of 5.0kN giifges®bnes square. 10
Again, all exposed steelwork is painted with intunescent paint. The sheets
of fire rated glass are spaced apart fromthe sheets of structural glass by
approxi mately 10mm as the KERAFI X tdBe has a 15 thickness of 4nm and the
silicon pad has a thickness of 6nm Figure 5 shows a nodified formof the
second enbodi nent of the present invention. The system conprises a steel

beam 61 haviiligor padI80est GEnOUiclERE! RN laIdEtEoueropleﬂakhesm and 6la of the

beam 61 is 127mmtall_ and_ 20 mm t hi ck.., The i.zont al ti.on 61b is 110mMn
wi de and 10##?%4%5:&0 erﬂ@dt\‘i‘e?ftlfbfa#e"?eéf’m opl gﬁ“l"ﬁ Eg Wi th the

hori zont al Exasa ElﬁaetasﬁCMBChB&plaBédlbﬂﬁ)pﬁbf ﬂabe;mat aes 56 the

hori zont al sectlon 61 These are rrgers as ftt&‘g cussed in

rel ati on5t opealel te the fige raed glass fheetsy ‘%x 8 efdgesso ﬂ of the beam

and is 'Ocahadmh&tbh?u&w&ned%ﬂb&hh@:hbiwtalfumtsmemoﬁact ke beam 61h. The
box is 50mmwide and 30 mmtall. The sheets of fire, rate | pAss 66, 67 are

posi ti oned PPehavity 2o8Hifan feplan§l¢  Suitable steuchisel glass 4§ beam 61 with

one sheet Oi.rmmon%Qﬂgﬂ Wﬁlaﬁlﬂﬁd&i tdgecheR FitlOPolPGiny@4. A suitable
fire rated Iass S, S gs S E P, 2005 WO %QZWO PCT/ 6802101113
%u é ] can take loads in excess of 3.0kIN per meotre &
10

Aguin, all exposed steelwork is painted with intumescent paint.

The sheets of fire rated glass are spaced apart from the sheets of
structural glass by approximately 10mm as the KERAFIX tape has a
15 thickness of 4mm and the silicon pad has a thickness of 6mm.

Figure 5 shows a modified form of the second embodiment of the present
inveation. The system comprises a steel beam 61 having a T shaped
cross-section. The vertical section 61a of the beam 61 is 127mm tall and

20 14mm thick. The horizontal section 61b is 110mm wide and 19mm thick.
The vertical section 61a is integrated with the horizontal section 61b, the
sections joining at the centre of the horizontal section 61b. There are
cross members as those discussed in relation to Figure 3.

- 25 A hollow steel box 64 runs the length of the beam and is located in the
centre of the horizontal section of the beam 61b. The box is 50mm wide
and 30 oom tall.

The sheets of fire rated glass 66, 67 are positioned extending outwardly
30 from, and supported by, the beam 61 with one sheet of glass positioned
on each side of the hollow box 64. A suitable fire rated glass is sgg



14 CONTRAFLAMr) E130, with a thickness of 21mm Each sheet of fire rated
glass 66, 67 is isolated fromthe beamby a fire rated filling material 68
such as KERAFI X ceramc fibre tape 4.5mmthick, A strip of this tape is

al so applied to the top of the glass sheet. As the filling material 5 68 i
4.5mm thick, the hollow box 64 I's 30nm high and the fire rated gl £§5556’6200§7
Is 2lmmthick, the glass with filling material on both aides is the sane
hei ght as the box, as can be seen in Figure 5. The fire rated glass sheets
66; 67 aregdlosprd@mol ated fromthe holl ow box 64 by inseCHGB®LLIpaper 69 such
as KERAFI X bl ab papier 43. 10 Amld steel plate 72 of thickness 3mmis
attached to the top of the box 64 béhmeans of a self-tapping screw 73. The
pl ate extends to the width of the b¥am resting on the Mng material 68.
Silicone pads 70 of thi ckness . are pl n te, covering
the width of€Q ggfﬁ %&t?ﬁtﬁ%ﬁhﬁaﬁsgﬁ%ét?ggs,c&%%hgrg}egl aced on top
of the sili goadRaEs 66,067 Rdbslhied fron® theltaini biyea fied exded)fititg mhtesitls 66, 67. The
edges of the sheets do not touch hut are i.sol ated from.ea ther by a
further sil i68oTch 28 (GEERIE (fbre, tape ﬂ-ém{n?gg}ganﬁ P%‘ %abl e
structural Qhass i kpkied o 2k tdpTdihePhss Inver! rAplie fillingnmbierigl ass bonded
together with, polyvinyl = butyril. Thi | gss _can.take .l oads in excess of
S. OkN per5 né8 @ré’ﬂ@ré‘.“’%sthﬁ’#"pﬂﬁ ‘i’ﬂ"eg‘? gﬁga'é‘ﬁbgiﬁhn@rﬁeg‘e %T"I "é?zhposed

steel work i §1438i68! 67 i@tk thidk ' RBAR twiftofilling Béteriilcosbatktatdesls fire rat ed

gl ass are spaced apart fromthe sheets of ,structural,glass appr oxi matel-y
13. 5mm as t I{ke Reme\beight as, ghebox, 45 %‘Hi%??@gé“ﬁigﬂfesénn'[ﬁ‘ngmrﬁﬁ steel plate

has a thickngss shéet3687 GNakeldifd istlatedoodin RECIhéliew dok Eidciynimsalatiig 6mm 30
paper 69 such as KERAFIX blah papier 43.

10
A mild steel plate 72 of thicldiess 3mm is attached to the top of the box
64 ﬁy means of a self-tapping screw 73. The plate extends to the width of
the beam, resting on the filling material 68. Silicone pads 70 of 6mm
thickness are placed on top of the plate, covering the width of the plate.
15

Structural glass sheets 62, 63 are placed on top of the silicon pads 70
parallel to the fire rated glass sheets 66, 67. The edges of the sheets do
not touch but are isolated from each other by a further silicon pad 65
topped with a silicon sealant 71. Suitable structural glass is Eckelt
20 LITEFLOOR 33mm triple leminate glass bonded together with polyvinyl
butyril. This glass can take Ioads in excess of 5.0kIN per metre square.

As in the previous emhodiments, all exposed steelwork is painted with
intumescent paint.

The sheets of fire rated glass are spaced apart from the shests of
structural glass by approximately 13.5mm as the KERAFIX tape has a
thickness of 4.5mm, the mild steel plate has a thickuess of 3mm and the
silicon pad has a thickness of 6mm.

30



0 7 SEP 2005 WD 02/072970 PCF/ (B02101113 15 Figure 6 shows a variant of the
second enbodi nent of the present invention. The system conprises a mld
steel beam 74, which is 45mm w de and 6mm thick. There are cross nenbers as
those discussed in relation to Figure 3. 5 A hollow box 75 is attached to
the beam 74 and runs from one edge of the beam 74 towards the ceyi §EP &0t he
beam 74. The box 75 is of rolled hollow steel and has a wwdth of 15mm a
depth of 45nra and a height of 35nm The box 75 is preferably welded to the
beam 74 usy@aQueéei Ntermittent welds. Silicone pads 76eaicEemiihi ckness are
pl aced on top of the box 75. A structural glass sheet 77 is placed on top
of the silicon pads 76, extending outwardly from and supported by the box
75 and parallel to the beam 74. 15 9§itable structural glass is Eckelt-

LI TEFLOOR 2 mtyriple | am nate S n I M &¢! yvi nyl
butyril. A ﬁ%@? %fﬂg?‘f'?e‘ capet of gég s?'é&lgs ag?al cﬁglfjla?othgnn@]assupported from
the struct uvahtiel.a The Gystediheniprises wahitd spelibeany 34, whirhbigt4dewm and paral | el
to 20 the stryctu |l ass 77, and the beam /4. fr a ' proxi mately
hal f  way ald ’P‘i\?‘”ﬁ‘géﬁd% R FRFOFHBPEDeE a8 %g%ba Blgﬂ?llv\%é%%?he box 75 and
the fire rataatield @sSHgahert 78 of 8mm A suitable fire rated glass is egg

. CONTRAFLAMr) EX30 17mmthick, The fire rated glass sheet 78 is attached to

the structural glass sheet 77 by nmeans of a glazing bar 80 and 25 structural
silicone 81A Héltowgbaz?3 & drarhddOwi the bbaml i74and rosSrén woe bilghof &iad 7nm wi de.

" The fire rated ss sheet 78.is Jjsolated,fr t he am 7, afire rated
filling mat bP?‘ﬁlgM;l? &ﬁs E'I‘-'QA?i iec%eﬁﬂ‘rr?i' ?f%er gof §§e184 rc{%fick. As
hollow steel and has a width of 15mm, a depth of 45mm and a height of
35mm. The box 75 is preferably welded to the beam 74 using
10 intermittent welds.

Silicone pads 76 of 6mm thickness are placed on top of the box 75. A
structural glass sheet 77 is placed on top of the silicon pads 76, extending
outwardly from and supported by the box 75 and parallel to the beam 74,

15 Suitable structural glass is Eckelt: LITEFLOOR 24mm triple laminate
glass bonded together with polyvinyl butyril.

A sheet of fire rated glags 78 is attached to and supported from the
structural glass 77. The fire rated glass 78 runs between snd parallel to
20  the structural glass 77 and the beam 74, from a point approximately half
way along the beam 74 such that there is a gap between the box 75 and
the fire rated glass sheet 78 of 8mm. A suitable fire rated glass is sgg
CONTRAFLAM® EI30 17mm thick, The fire rated glass sheet 78 is
attached to the structural glass sheet 77 by means of & glazing bar 80 and

25 structural silicone 81. The glazing bar 80 i3 of dimensions 20mm high
and 7mm wide. ’

The fire rated glass sheet 78 is isolated from the beam 74 by a fire rated
filling material 79 such as KERAFIX ceramic fibre tape 4mm thick. As
30 the tape is 4mm thick, the fire rated glass 78 is 17mm thick and the
glazing bar 80 is 20mm high, and the box 75 is 35mm tall and the silicone



30 the tape is 4mmthick, the fire rated glass 78 is 17nmthick and the

gl azing bar 80 is 20n= high, and the box 75 is 35mmtall and the silicone O
7 S E P 2005 WO 02/072970 PCTI GB02101113 16 pad 76 6mmthick, the gl ass

wi th tape beneath and gl azing bar above is the sanme height as the box with
the silicone pad above, as can be seen in Figure 6. 5 Again, all [ﬁﬁg fi@
steelwork is painted with intunescent paint. The sheet of fire rat g é
78 is spaced apart fromthe sheet of structural glass 77 by approxi mately
20mm as t hgyd@heite of the gl azing bar 80 suspendi ng treriBomniated gl ass 78
fromthe structural glass 77 Is 10 20nm Figure 7-shows a third enbodi nent
of the present invention. The system conprises a steel beam 90 having an L
shaped cross section. The vertical d8ction 90a of the beamis 50nmtall and

6ntm thick. T riz | o gﬁﬁﬁ, bt dbbeanigd de and Ti mm
thick. The v%ﬂlate'ré;gfnm gjg‘(t': 'i%%%b%g%%ﬁjlﬁ tg’gtrl%tfthehﬁHE t ?he hori zontal section

90b. The horihaaamalheightat therboxOwith fthet $ilicinspudiaboys, @sicasdevieeminr oss nenbers
as those digcussed in relation to Figure 3. 20 A mld steel plate 82 of

t hi ckness 3 nds outwardly fromthe top of the vertical section 90a of
the beam substantially parallel to the horizontal section 90b of the beam

The mld steel- plate extends t he L dib .of .Jzontal section 90b of
t he beam gndﬁgggaglﬁ ma‘ff%éf’ﬁgk %“o’f)ajn%\# wﬁlﬂlénvgﬁkﬁggﬁ%éct i on of the beam by
means of a self-tapping screw 83. 25 Arolled steel hollow box 84 of width,
35mm and hei ght 15 | S, Stitch lded to the f e mld steel
pl ate 82. Thgﬂaoéecr@:o%argcrea g%n\ggt%g%essﬁega?&g%g%%&gg:sﬁggte%?ends to the
out er edge oftricdherabighte 782y approximately 20mm as the height of the glazing

bar 80 suspending the fire rated glass 78 from the structural glass 77 is

10 20mm.

Figure 7 shows a third embodiment of the present invention. The system
comprises g sieel beaam 90 having an L shaped cross section, The vertical
section 90a of the beam is 50mm tall and 6mm thick. The horizontal

15 section 90b of the beam is 41lmm wide and 6mm thick. The vertical
section 90a 13 integrated with the horizontal section 90b. The horizontal
section 90b of the beam is provided with cross members as those
discussed in relation to Figure 3.

20 A mild steel plate 82 of thickness 3mm extends outwardly from the top of
the vertical section 90a of the beam, substantially paralle]l to the
horizontal section 90b of the beam. The mild steel plate extends to the
width of the horizontal section 90b of the beam and is attached to the top
of the verticel section of the beam by means of a self-tapping screw 83.

25 '

A rolled steel hollow box 84 of width 35mm and height 15mm is stitch
welded to the bottom face of the mild steel plate 82. The box is adjacent
to the vertical beam 90a and extends to the outer edgs of the plate 82,

30 The sheet of fire rated glass 85 is positioned between the horizoatal beam
90b 2nd the hollow box 84, extending outwardly from, and supported by,



30 The sheet of fire rated glass 85 is positioned between the horizontal
beam 90b and the holl ow box 84, extending outwardly from and supported by,
0 7 SEP 2005 WO 02/072970 PCTI GBO2101113 17 the horizontal beam 90b. A
suitable fire rated glass is sgg CONTRAFLAMO EI30, with a thi cknginss ngUS
21mm The fire rated glass 85 is isolated fromthe horizontal bea EFT QJ
firerated filling material 86 such as KERAFI X cerami c fibre tape 4mm
thick.- Astrip of this tape 5 is also applied to the top of the gl ass sheet
to separat g d b tham the hollow box 84. The fire ratedpgraifeifiget 85 is’

al so isol ate romthe vertical beam 90a by insulating paper 87 such as
KERAFI X bl ah papier 43. Silicone pads 88 of 6mmthickness are placed on top
of the mld steel 10 plate, extendl 1@ to the width of the plate. The

structural glas sheet 89 |s aced on the sili.con pads 88 parall el
to the fire ﬁhﬁté’ﬁ 85 A\Suﬂ"ﬁaﬁee é‘f"ru"@ﬁ?faﬁl s %% Eckel t

LITEFLOOR 33&ﬁm‘ammrmmt Ritb &mmbﬁrﬁeﬂnmgemeﬁrwam Rdsy Vi Ny
butyril. This glass can take loads in excess of per metre square. 15

As in the prédisdaelatedifenm therhosizongal beagy§Qnby &tfeerrmilrtﬂli%a patesiabd wit h
I ntumescent gaghly asTﬁ@RabeetceﬁIméﬁbFe fggsamngknﬁé@ L«sséﬁaaem?g fromthe

_sheet of structural %'ass 5@2 imately 28nm as the KERAM t ape has a
t hi cknessS of islsn ﬂRH*FédI*iQ) echRp |9 e Sash?@'iwepbwelgrfﬁ?mt%hﬂ]ilqu steel plate

has a thi Ckﬂcﬁts Of TRITl A Pflad ?ﬁsﬂﬂde‘e‘@ﬂ 1Patho RSIaRd! fbmkiNE Srer@da 6 18
"CLAIMS 0 7 5 P2005 1. Afi rated glass flooring systemconprising a

first |ayer byaoyPReby ipsuleting papsr agtsﬁﬁkﬁmmm% 4Jecond | ayer of
~glass which is a fire rated glass, together with a

Silicone pads 88 of 6mm thickness are placed on top of the mild steel
10 plate, extending to the width of the plate. The structural glass sheet 89 is
placed on top of the silicon pada 88 parallel to the fire rated glass sheet
85. Suitable structural glass is Eckelt LITEFLOOR 33mm triple laminate
glass bonded together with polyvinyl butyril. This glass can take loads in
excess of 5,0kN per metre square,
15
As in the previous embodiments, all exposed steelwork is painted with
intumescent paint. '

The sheet of fire rated glass is spaced apart from the sheet of structural

20  gless by approximately 28mm ss the KERAFIX tape has a thickness of
4mm, the hollow box has a height of 15mm, the mild steel plate has a
thickness of 3mm and the silicon pad hes @ thickmess of 6mm.



structural frame supporting the flooring system wherein the two | ayers of
glass are positioned one above the other, with the first [ayer which
conprises structural glass being posittg oned above the second | ayer which
conprises fire rated glass, characterised in that the two |ayers0dfStg ¥&s
are separated by one or nore load transferring neans, which transfers | oad
applied to the first layer directl yClAIM® structural frane, bypassing the
second layer. 2. Afire rated glass flooring systemas claimed in Claiml

wherein the distance fromthe upper surface of fhe second |ayer of glass to
the | ower Isurf dbBroratehglasy Hagring system qub‘l‘%%%aiftgsq layer ofrgldssoffinl 1532 "A fire

rated gl a%ﬁu{thﬁ%l'agﬁanﬁéﬁé‘dlﬁgﬁ]ﬁ?@ ot R Whichlidh Tird rbd gia ;),][fbgetl‘{@?%ﬁi the

structural glass™is ti- ated gl ass sheet nmade Up ayers of fl oat
gl ass, heatuctetat dngtehepedrtipgabe fmodng sydtym whedeantat tyoakyelsarfddakstapg et her

usin oly vi.nyl, butyril _or aresin 4. Afire.rated glass floQring system
s ol al medof oMy oribaye e aftite Witk dhos syt Mg oaRtsn dTEEY BP0 gl aas | s
support ed b@in@_e%!;ﬁipll?éﬂ tigvst fHéCst'(fcﬁih fl:iy%fm‘whﬁh /éoﬁx'pﬁ@esr aed rﬂé@sélagsl ooring

systemas cldined in any one of Clains 1 to 4 wherein the or each [oad
t ransf er r ichayacterged woflpt itbegwa layerstofpglasd ere §G@yatédbybemmr ongnorehlead oad

applied to t first |ayer. of gl ass 2,3 nd,a second ppertion (,24) for
o t ¢ VRGERSE SRS L s ernls frblied Jeine fisE s Hisshils 458 e
structur alstrﬁétaﬁpﬁa,ﬁ@,]ﬁypa@ing%héisédgnaﬁg@ﬂ gl ass flooring systemas clainmed in
Claimb5 wherein the first portion (30) in use is horizontal and extends

parallel to and between the first (32,33) and second (26,27) |ayers of
gl ass. 7. 2A fi refiratatdl glasss8odringosysiem asycltieredas @hin dedhérainGhadistaicor C ai m

6 wherein_the, K second porti (24) jin use. i.s vertical and.extends_.upwardly
From t e Sl e mer sl of Bejsscdny' Byof 8 s “Ghe TQverifiprert of HEAhl ass
flooring Sf%,@;gf@]gs%igi@gﬂﬁﬂsbmny one of Clains 5 to 7 wherein the first
portion (30) is perpendicular to and is in load transferring contact

3. A fire rated glass flooring system as claimed in Claim 1 or Claim 2 wherein the
structural glass is multi-laminated glass sheet made up of layers of float glass, heat
strengthened glass and fully toughened glass bonded together using poly vinyl butyril

or 4 resin.

4. A fire rated glass flooring system as claimed in any one of Claims 1 to 3

wherein the second layer of glass is supported directly by the structural frame.

5. A fire rated glass flooring system as claimed in any one of Claims 1 to 4
wherein the or each load transferring means comprises a first portion (30) for bearing
the load applied to the first layer of glass (32,33) and a second portion (24) for
transmitting the load applied to the first layer of glass (32,33) to the structural frame
(21).

6. A fire rated glass flooring system as claimed in Claim 5 wherein the first
portion (30} in use is horizontal and extends parallel to and between the first (32,33)

and second (26,27) layers of glass.

7. A fire rated glass flooring system as claimed in Claim 5 or Claim 6 wherein the
second portion (24) in use is vertical and extends upwardly from the structural frame
(21).



with the second portion (24). 9. Afire rated glass flooring system as
claimed in any one of Clains 5 to 8 wherein the first portion is received
in a corresponding slot (25) in the seldond portion (24). 10. A fid-fasEFatmsl
glass flooring systemas clained in Claim9 wherein the slot (25) 1s
vertical and elongate to allow for adjustnent of the height of the first
portion (30). WA firarited glasatfbadrighasystei aorlaimged s arynoas of| Glaimsl Site Any one

of Cl ains to 10 .wherein first portion 0). .0 e |oad transferring
means. | o it s 68 SRt 105 4¢ Phen@GUb Bl indloal Wins B8 SBIRLG ) obem
as cl ai meaviihthaBatofdPofon@4, "8 5 to 11 wherein the second portion (24) of
the load transferring neans is one or nore netal strips extending upwardly

fromthe structural frame along the length thereof. 13. Afire rated glass
flooring dyst e dige chiad redassiflooimg sysiemods Clatneds inl any ogie offelagns Stfee8 or each

| oad ferri (44:64;.75).is | . 41;
62 74) " and e FEERGe &5 556 ed ind enapoming Fob 5 B BEGHOR abf (5,43

62, 63; 77) (24. supported by the or each load transferring means (44;64;75).

14. Afire rated glass flooring systemas clained in Caim 13 wherein the or
each load transferring neans (44;64;75) is a box shape. 15. Afire rated

gl ass fl odfi ng Asfist ratedadass Ifmoriag systenChaclminicdl intdaigi % wheinthesh 1§25)livad

transferring. neans.(44; 64; 75) is selected from |id steel and a

o1 | ow st GBTICAER eldgatedoafipw PEpdigRuSE thd Bitel b etirton B hod o any
one of Clains 13 to 15 wherein the second | ayer of glass (46, 47;66,67) is
supported Ry the . ol i - | D, e?\@@m st and
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above the second | ayer of glass (46,47;66,67). 18. Afire rated gl ass

fl ooring éVStemas claimed in daim1l7 wherein the weighting neans (72) is
above both the second | ayer of glass (46,47;66,67) and the

12. A fire rated glass flooring system as claimed in any one of Claims 5 to 11
wherein the second portion (24) of the load transferring means is one or more metal

strips extending upwardly from the structural frame along the length thereof.

13. A fire rated glass flooring system as claimed in any one of Claims 1 to 4
wherein the or each load transferring means (44;64;75) is located on the structural
frame (41;61;74) and is of size and shape such that the first layer of glass
(41,43;62,63;77) is supported by the or each load transferring means (44;64;75).

14. A fire rated glass flooring system as claimed in Claim 13 wherein the or each

load transferring means (44,64,75) is a box shape.

15. A fire rated glass flooring system as claimed in Claim 13 wherein the or each
load transferring means (44;64;75) is selected from a solid steel box and a hollow steel

box.

16. A fire rated glass flooring system as claimed in any one of Claims 13 to 15
wherein the second layer of glass (46,47,66,67) is supported by the frame (41;61),

leaving a small gap between the first and second layers of glass.



| oad transferring neans (44;64). 19. Afire rated glass flooring system as
claimed in daim1l7 or Caim18 wherein the weighting neans (72) extends
over the width of the load transferring neans (44;64). 20. Afireg ?3}-%}
glass flooring systemas clained in any one of Clains 17 to 19 vvh% qule
wei ghting neans (72) is a plate. 21. Afire rated glass flooring system as
cl ai med i n7any fofife atedGladsnootidgtsgstdrn aswhdmhed in CheémsBLwhetelnny ekightingl ass
(78) is suspea&eﬂ_fromthe first layer otm_gl ass6(77 such that there is a
smal | gap ek it Mavided dbovethy sesppd Lyerf@ley 804500P9-of glass. 22. Afire
rated glass flooring systemas clainmed in Caim21 wherein the or each | oad

transferrigg i I e 75):.. 23; 1 .gl.ass

fl ooring é};sst g?ggecﬁé@ng%s% %&ﬁégn%yf%ﬂgragcﬁgmﬁﬁ%zy \?vﬁhléfrl%?lr?’ q‘{l-'r(:egcngetgg)nd | ayer
of gl ass (wkighting mempgMRed fhoeebottethe sesénd Ryer ofoflagl @SH7(66(07)wndrtkans of a
gl azing bar (80) and structural silicone (81). 24. Afire rated gl ass
f1ooring d9asteapsterring mesasd4+84hny one of Claims 1 to 4 wherein the or each

| oad transferring neans (90a, 84) together with the structural frame (90b)

forma C ggape gl ne AN ARG DQULERN Al AEE 1 Olhind J QUEEIDGS WARRLF

section and a“connec g ver section, w e fl ayer of gl ass

(89) beinghs M&Eglﬂihgdnb%s (119 extendacivel dad widtnsf efer i0agd wERASTIND MdeaBld) and
the second | ayer of glass (85) being supported by the structural frame
(90b). 25.(4%64)kre rated glass flooring systemas clained in Caim24 wherein
the load transferring nmeans (90a, 84) conprises a first portion (84) for

bearing t | oad .appl.ied, tq the first |ayer of glass and second
portion (90a) %ﬁr??a&%cgﬁ}aﬁ ?Iﬂan?g]éyslt%&s CX%IBFﬁ?éIEI%‘F op é)??})l? S }g§Pef50f gl ass
(89) to thﬁle%iﬁﬂfetwdéi?l&tirfgrrﬁ%s((%map?ale,07SEP2005 26. Afire rated glass
flooring systemas claimed in Caim24 or Caim25 wherein the | ower

hori zontal section of the C shape is forned by the structural frame (90b),
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such that there is a small gap between the first (77) and second (78) layers of glass.

22. A fire rated glass flooring system as claimed in Claim 21 wherein the or each

load transferring means 1s a hollow steel box (75).

23. A fire rated glass flooring system as claimed in Claim 21 or Claim 22 wherein
the second layer of glass (78) is suspended from the first layer of glass (77) by means
of a glazing bar (80) and structural silicone (81).

24. A fire rated glass flooring system as claimed in any one of Claims 1 to 4
wherein the or each load transferring means (90a,84) together with the structural frame
(90b) form a C shape having an upper horizontal section, a lower horizontal section
and a connecting vertical section, with the first layer of glass (89) being supported by
the or each load transferring means (90a,84) and the second layer of glass (85) being

supported by the structural frame (90b).

25. A fire rated glass flooring system as claimed in Claim 24 wherein the load
transferring means (90a, 84) comprises a first portion (84) for bearing the load applied
to the first layer of glass (89) and a second portion (90a) for transmitting the load
applied to the first layer of glass (89) to the structural frame (90b).



27. Afire rated glass flooring systemas clained in Caim26 wherein the
second portion (90a) is integral wwth the structural franme (90b). 28. A
fire rated glass flooring systemas clzi med in Caim26 or C ai mgZ7SEhgiei n
the first portion (84) is integral with the second portion (90a), is
attached directly to the second portion (90a) or is attached indirectly to
t he second®6por tA Gine {@dinglass foaingaystmactsi clmes an €1di®2)4 01201aind 26iwlergiat ed

gl ass flooyi syst.em as cl ai in.Claim28 erein the first ortion (84)
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connecting neans (82) is a plate. 31. Afire rated glass flooring system as
cl ai med i riraasigrrogemeansC(&4) mnd2m vss 8@ upphe hetizontdlesection of ghe (G okepesd) is a

box  shape.y,.een the first (89) and second (85) layers of glass.

27. A fire rated glass flooring system as claimed in Claim 26 wherein the second

portion (90a) is integral with the structural frame (90b).

28. A fire rated glass flooring system as claimed in Claim 26 or Claim 27 wherein
the first portion (84) is integral with the second portion (90a), is attached directly to
the second portion (90a) or is attached indirectly to the second portion (90a) via a

connecting means (82).

29. A fire rated glass flooring system as claimed in Claim 28 wherein the first

portion {84) is attached to the second portion (90a) by a connecting means (82).

30. A fire rated glass flooring system as claimed in Claim 29 wherein the

connecting means {82) is a plate.

31. A fire rated glass flooring system as claimed in any one of Claims 25 to 30

wherein the first portion (84) is a box shape.



