1 COWPCSI TE CEMENT- FOAM PANEL AND ROOF DECK SYSTEM Technical Field The
present invention relates to cladding panel for a cladding construction for
a roof, deck or simlar structure, and fabricating nethod of the cladding
panel . The present 5 invention also relates to a cladding construction and
met hod for a roof, deck or simlar structure, constructed using the
cl addi ng panel. Background Art Figure 1 illustrates a typical construction
100 of a cladding construction systemof 10 a concrete roof deck 102. A
cenent sand base 104 is forned over the doof deck 102, the base 104 being
screed to forma slope or slope-to-fall gradient to create a drai nage fal
into a drain 106 and downpi pe 108. A waterproof nenbrane 110 is |laid over

t he cement sand interrupted only by downpi pe 108, and extendi ng
a height 112 of g@@ﬁﬁgﬁﬁﬁmwﬂmﬁ%%wﬁ&mwg ECE SYSREME t he deck
102 neets sone walls 114, the transition of 15 the waterproof nenbrane from

t he hori zontkgchuinaliBield to the vertical surface may be effected by use of
wat er proof filler such as poly foam 116. A thermal insulating layer 118 is
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conpri si ng 4irdmurbycodsthittcp ania theseamabaediby joints filled with bitum nous
conpound. Plastering 124 is applied to walls 114. The thermal insulating
mat eri al 118 reduces heat transfer through the concrete roof deck 102 into
the buil ding below The protective cenent screed 122 protects the thernal

i nsul ati ng ﬁghgr%g%délg and the wat erproofing nmenbrane 110, and bears the

human traff roof deck. Such a construction 100 is constructed
in-situ on site, wWth an expansion joint provided at regular intervals.
Construction 100185  dlestrpies) ntepieah aepstragtioprifh loé awladding cengpampiginoaystpiafit s i n
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to heat frohfie! (gﬁLﬁlllfi doaripader A waterproof membrane 110 is laid over the cement sand
base 104, interrupted only by downpipe 108, and extending a height 112 of 300mm up the
inside surface of walls 114, Where the deck 102 meets some walls 114, the transition of
15 the waterproof membrane from the horizontal surfacé to the vertical surface may be
effected by use of waterproof filler such as poly foam 116. A thermal insulating layer 118
is constructed on top of the membrane 110, the layer 118 comprising extruded polystyrene
insulation board of 50mm thickness. A sepatation fleece layer 120 overlies the thermal
msulating layer 118. Finally an overlying protective screed concrete layer 122 of 75mm
20 thickness is provided, comprising 4.5m by 4.5m panels separated by joints filled with
bituminous compound. Plastering 124 is applied to walls 114.

The thermal insulating material 118 reduces heat transfer through the concrete roof
deck 102 into the building below. The protective cement screed 122 protects the thermal
insulating material 118 and the waterproofing membrane 110, and bears the human traffic

25 on the roof deck. Such a construction 100 is constructed in-situ on site, with an expansion
joint provided at regular intervals. '

Construction 100 suffers from a range of problems. The expansion joints in
concrete sereed layer 122 are a weak point in the construction and a source of leaks.
Residual water becomes lodged between the thermal insulating material 118 and the

30 waterproofing membrane 110 after rain. When exposed to heat from'the sun, the water
expands and evaporates, exerting pressure on the thermal insulating material 118 which-in . -



expands and evaporates, exerting pressure on the thermal insulating
material 118 which in, 2 turn exerts pressure onto the protective screed
concrete 122. Both the protective screed concrete 122 and thernal
insulating material 118 will generally crack due to such stress, | eading
to | eakage and/or "sickness" in the construction 100. A further problemis
that on site cladding construction nakes quality control 5 difficult, can
cause damage to the waterproofing system and is subject to the vagaries of
i ncl enent weat her during construction |e&ding to tine delay. In addition,

m xi ng, handling and/or applying concrete slurry on site can be nessy and
| aborious. Still further, in the event that maintenance is required to the
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100. The entire process of building up the waterproofing system nust then
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cl addi ng pa gpme§8ﬁ$FP§$ﬂ§§h§‘WWﬁﬂPoﬂéﬁﬁﬁﬁ-core material, a bottom surface
of the core material having at |east one groove extending froma first
bott om edge of t4vey Eepussiomoldicahetty aas,seaatds, detitanrtcles or the like which has

15 been included in the present specification is solely for the purpose of providing a context
for the present invention, It is not to be taken as an admission that any or all of these
matters form pait of the prior art base or were common general knowledge in the field
relevant fo the present invention as it existed before the priority date of each claim of this
application.

20 Throughout this specification the word "comprise”, or variations such as
"comprises” or "comprising", will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integess or steps, but not the exclusion of
any other element, integer or step, or group of elements, integers or steps.

25 Summiary of the Invention

According to a first aspect, the present invention provides a cladding panel
comprising:

a light weight core material, a bottom surface of the core matetial having at least

one groove extending from a first bottom edge of the core material to a second bottom
-30  edge of the ¢ore material;



30 edge of the core material; 3 a rigid casing fornmed over a top and sides
of the core material and extending to the bottom edges of the core
material; and wherein the at | east one groove in the bottom of the core

mat eri al extends through bottom portions of the rigid casing, form ng at

| east one continuous channel 5 across the bottom of the cladding panel. In
the context, the term "groove" refers to the structure fornmed on the core
material, and the term "continuous channel" refers to the structure forned
on the cladding panel. According to a sécond aspect, the present invention
provides a nethod of 10 fabricating a cladding panel, conprising:

providing at |east one groove in a bottomsurface of a core material;
forming a rigid difihepseadernedioypr mop asd slds aifthc doee mategalnml eiitbﬁhng’mdhe

ext endi ng t obdthoen edped dfone @M@RGQfl; t he core material; and extending the at
| east one groove in the bottomof the core material through bottom 15

portions of the m at_| east .one c i nuous channel _across
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nmenbr aneS ov excraas thedbtiors of fhaeRiddid@ patel. | east one cl addi ng panel |ocated over
the nmenbrane, the at |east one cladding panel havi ng a Iightvvei ght core

material and a riggigk AR nRV | [ of t he erial, the
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over the nwabtlane. 25 According to a fourth aspect, the present invention
provi des a.nethod of formng a cladding construction, the method

conpri sing: providiondng twai %&ﬁ1@0£sp@&,”t9{YeaBFesQ¥ eﬁw&ti%h%r@viﬁ% f,agemoqngk 4

10 fabricating a cladding panel, comprising:
providing at least one groove in & bottom surface of a core material;

forming a rigid casing over a top and sides of the core material and extending to the
bottom edges of the core material; and

extending the at least one groove in the bottom of the core material through bottom

15 portions of the rigid casing to form at least one continuous channel actoss the bottom of
the cladding panel.

According to a third aspect, the present invention provides a cladding construction
comprising;

a waterproof membrane over a rigid surface;

20 at least one cladding panel located over the membrane, the at least one cladding
panel having a lightweight core material and a rigid casing over a top and sides of the core
material, the at least one cladding panel being provided with at least one continuous

channel across the bottom of the cladding panel forming a drainage channel over the
membrane.

25 ~ According to a fourth aspect, the present invention provides a method of forming a
cladding construction, the method comprising:

providing a waterproof membrane over a rigid surface; and



| ocating over the nenbrane at | east one cl addi ng panel having a |ightwei ght
core material and a rigid casing over a top and sides of the core material,
the at | east one cladding panel being provided with at | east one

conti nuous channel across the bottomof the cladding panel formng a

drai nage channel over the nenbrane. 5 By providing a cladding panel having
at | east one continuous channel across the bottom of the cl addi ng panel,
the present invention provides for drai nage and vent of water and/or

moi sture whi ch builds up beneath the cl addi ng panel. The normal drai nage

sl ope of the nenbrane | ayer, conbined with the open channel for passage of
wat er, provides for the water to freely fl ow away beneath the cl addi ng
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such as bi tum nous panel }Epln ing thus elimn Efng of
such panel PIGiHht Pi7Ged 98 Teribldinganind Slongaquently crressurei vadatinms o thomaistineg

panel j oi nt kavged by feinpediuye seintion cat bagtiiang apmaelsort-agedhagiel, provi de for
si npl e mai ntenance of the cladding panel and underlying |layers. Such
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and perfor epance he cl ad ane ,. and
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provide for drainage / vent paths above the cladding panel, due to the provision of a
20 drainage / vent path beneath the cladding panel for such water and/or moisture. Thus, in
preferred embodiments of the invention, cladding panels are separated by a gap sufficient
to allow thermal expansion. Embodiments of the invention eliminating pauel jointing

such as bituminous panel jointing thus eliminate concerns over cracking of such panel
Jjointing.

25 Embodiments of the present invention omitting panel jointing to fixedly secure
cladding panels together, provide for simple muaintenance of the cladding panel and
underlying layers. Such maintenance can be performed simply by lifting a cladding panel
to access and perform maintenance upon the cladding panel or underlying layvers, and then
returning the cladding panel or a substitute cladding panel into position once maintenance

30 is complete. Such ease of maintenance can eliminate the need for disturbance of the
remaining waterproofing construction.

Further, in preferred embodiments the or each cladding panel is pre-fabricated off-
site, thus eliminating corresponding on-site construction difficulties.



remai ni ng wat er proofing construction. Further, in preferred enbodi nents the
or each cladding panel is: pre-fabricated off- site, thus elimnating
correspondi ng on-site construction difficulties. 5 1In preferred

enbodi nents of the invention, the cladding panel conprises a plurality of
continuous channels across the bottom surface of the cladding panel. The or
each channel is preferably configured such that tiling of nmultiple

cl addi ng panels in a cladding construction |leads to alignnent of a

conti nuous channel of a first cladding panel with a 5 continuous channel of
an adj acent cladding panel. Even nore preferably, the plurality of

channel s are pre;erably configured such that a continuous channel of a
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Where the cladding panel in accordance with the present invention is square or

rectangular, a first set of continuous chammels in the bottom surface of the cladding panel

20 may be aligned substantially at right angles to a second set of continuous channels of the
cladding panel. The first set may be substantially parallel to a side of the cladding panel.
Alternatively the first set may be at substantially 45 degrees to a side of the cladding
panel. The location of the first set and the second set preferably ensures alignment with

such channels of a substantially identical cladding panel regardless of orientation of the
25 cladding panels during tiling.

In further preferred embodiments of the invention, at least one groove is provided
in a top surface of the lightweight core material, and each such groove is occupied by a
portion of the rigid casing. In such embodiments, the portion -of the rigid casing -
occupying the groove in the top surface functions as a strengthening beam, to provide

30 added rigidity and strength to the top portion of the rigid casing and thus to the cladding
panel as a whole.

Further preferred embodiments of the invention-provide for bonding of the rigid
casing to the lightweight core material. Such bonding may comprise the use of chemical
bonding additives in the rigid concrete casing around the top and sides of the lightweight - -



in a top surface of the Iightweight core material, and each such groove is
occupied by a portion of the rigid casing. In such enbodi nents, the
portion of the rigid casing occupying the groove in the top surface
functions as a strengthening beam to provide 30 added rigidity and
strength to the top portion of the rigid casing and thus to the cl adding
panel as a whole. Further preferred enbodi nents of the invention provide
for bonding of the rigid casing to the |ightweight core material. Such
bondi ng may conprise the use. of chemicall bonding additives in the rigid
concrete casing around the top and sides of the lightweight 6 core
material. Such bonding may additionally or alternatively conprise the
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of the second aspect of the present invention preferably 15 conpri ses
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adapt ed to freafeiahand then pouring concrete into the mould to form the concrete casing over
the top and around the sides of the core, and over the inserts. Moulding concrete over the
lightweight core material further provides for the poured conerete to occupy grooves in the

20 top and/or side surfaces of the lightweight core material prior to setting.

The lightweight core material and rigid casing are preferably adapted to provide a
cladding panel of a weight which is light enough to enable manual manipulation and
installation of the cladding panel. For example, the weight of the cladding panel is
preferably no more than substantially 50 kg, and more preferably no more than

25 substantially 20kg. The area of the cladding panel is preferably no more than substantially
5 m® However, the or each cladding panel is preferably of sufficient weight to avoid wind
uplift of the cladding panel when installed. For exaniple a cladding panel of substantially
0.3844 m” area preferably weighs not less than substantially 14kg, Such embodiments
provide for an easily installed cladding panel which does not require additional

30 securement of the cladding panel to combat wind uplift. To meet such weight constraints,
preferred embodiments of the invention comprise a rigid concrete casing of about 0.62m x
0.62m in size formed with a high strength concrete additive, having side portions of
substaI‘i'tially 10mm thickness, and a top portion having a thickness of substantially 13mm.



cl addi ng panel of a weight which is |ight enough to enabl e nmanual

mani pul ation and installation of the cladding panel. For exanple, the

wei ght of the cladding panel is preferably no nore than substantially 50
kg, and nore preferably no nore than 25 substantially 20kg. The area of the
cl addi ng panel is preferably no nore than substantially 5 n2. However, the
or each cladding panel is preferably of sufficient weight to avoid w nd
uplift of the cladding panel when installed. For exanple a cl addi ng panel

of substantially 0.3844 n2 area preferalyly weighs not |ess than
substantially 14kg. Such enbodinments provide for an easily installed

cl addi ng panel which does not require additional 30 securenent of the

cl addi ng panel t @ chdtiag papeidinuglcofdinceTRithBeth SHEHIIMBLENT 1BORSIhA N LS
preferred enhedid [ t onprd.se I.qi d_cancrete gcasipg of
about O. GZm@ 0. Zirjnés 'Sﬁgljcse??%r fsgb}l%gd}g r\%@ ttﬁ %p%éff_j? ﬁnssatﬂiaé%btmmeglﬁ%glg’i Bﬁ"iﬁﬂpti ve,
havi ng si de %%}“f“igélﬁ% oé?tomg%ﬁ’éﬁ%anlicglsﬁyk@@Fﬁﬁaﬁl fatsdrby dwttoangrtzns opthgaizid on
havi ng a t hi@kingssteoding ibstabaticat loy HEomUdifg pénct AdRIRG RANE!stBnRGEe dance
wi th such erdadinmepi : 3. ' p referab S ked r
storage prior %o%&t}fs ? fgrtﬁehﬁ%ég g%lsﬁgdlsglﬁt lﬁg’g %I{E}}g Ay %i}?‘f*gfﬁ? P%?‘%H% Pa“ff ki ng
use of stor 3058 Chad .m@?élﬁllsﬁa&‘é%aﬁ@v% §n¢ revqer thatlend Hegrinpoequwrenisot whooriss of
the rigid casimgemsiwdoditagkeio t he bottom of the claddi ng panel, such that
during stacking such 5 bottom portions of the rigid casing assist in

bearing the wei gitke Bhidtdasing iepdiRB PRSI rARM strQIEﬁﬂ?tf&QL gfagc%gé? 1e?sa{3el.|Fes

st acked abo%x%fﬁc%ﬁgbrgéjo'ﬂ%ﬁﬁlth I.(%a bﬁal’l gg req r ement upon e core
material when stackéd ersflgipﬂj CHER HG WETRingr B ANRYe. of suffi ci ent
strength for the_cladding panels to be trafficable by foot, while still
protectihg the uﬂ&e@@?iswgacﬁé%? glaé mayGompdsa ¢ gindrepuslitacts toof bedakind, oy
conprise a Egggigﬂasuﬂh@he@ﬁﬁﬁg el@@:fing)r'rﬂkeﬁéﬁlg @Qr,facgI}?ayQ{e!}ﬁ%stf{dﬁgfliﬂiﬂ%%t?%e
requiring c : 5140 rface nay be substantia . W a
dr ai nage fall. .pf ggaléﬁ&ﬁiégeg%ﬁ%ﬁhﬁé;r%e n@é‘hee,anid’aayngﬁ/ "H@l‘ieﬁt%ﬁ%‘éﬁ ¥Hficf oot
traffic. A@&fi{g‘i"lﬂﬂlai’l91'?It‘€¥ﬁat§4@’cyeﬂlﬁéllgidl@r@?e mpseberdt gi eh@ar f ace may be at an
angle. 15 Brief Description of the Drawings Figure 1 illustrates a typical

roof cladding construction; Figures 2a, 2b, 2c and 2d are plan, elevation,
section and isonetric views, respectively, of an extruded polystyrene foam

board sidi t aBkief Deveribabi bfakimawdfssa cl addi ng

Figure 1 illustrates a typical roof cladding constraction;

Figures 2a, 2b, 2¢ and 2d are plan, elevation, section and isometric views,
respectively, of an exiruded polystyrene foam board suitable for fabrication of a cladding
panel in accordance with the present invention;

20 Figure 3 is a flowchart of a process for fabricating a cladding panel from the
extruded polystyrene foam board of Figure 2;

Figures 4a, 4b, 4c and 4d are plan, elevation, section and isometric views,

respectively, of the extruded polystyrene foam board of Pigure 2 after-a groove formation
stage of fabrication; ' o '

25 Figures 5a, 5b, 5¢ and 5d are plan, elevation, section and isometric views,
respectively, of a cladding panel fabricated in accordance with the process of Figure 3
from the extruded polystyrene foam board of Figures 2 and 4;

Figure 6 is a cross sectional view of a roof cladding construction in accordance
with the present invention; .



panel in accordance with the present invention; 20 Figure 3 is a flowhart
of a process for fabricating a cladding panel fromthe extruded

pol ystyrene foam board of Figure 2; Figures 4a, 4b, 4c and 4d are plan,

el evation, section and isonetric views, respectively, of the extruded

pol ystyrene foam board of Figure 2 after a groove formation stage of
fabrication; 25 Figures 5a, 5b, 5¢c and 5d are plan, elevation, section and
isonetric views, respectively, of a cladding panel fabricated in
accordance with the process of Figure 3 8fromthe extruded pol ystyrene foam
board of Figures 2 and 4; Figure 6 is a cross sectional view of a roof

cl addi ng construction in accordance wth the present invention; 8 Figure
7a is an exagger Htg8tf ¢t 08 onsexcianal womwseofiom! otrw elitd enatenti@iapechrped

pol ystyr ene pobatidpedssh bdatqure 7b is an exaggerated cross sectional view of
a war ped pol ystyrene foam board in accordance with the present invention;
5 Figures 8a and <OF1e: XD rspecti.ve bottomvi ews of the foam board
and cenent _ca: i.ﬁéglgﬁf y ﬁe%c%}gxggﬁ?antg&5%E%Fe°8?nzil—'iqu)‘? 8P1§.Wq§’i’v%u?cg%stb§%iwa’i%@119b are
expl oded perlSHddR Ferardarqsayththe presmbinversionyi ews of the foam board and
cenent casing of the cladding panel of Figure 5. Fig. 10a is a perspective
top view of a clEigaienga pah&b amcoplodbd gekecaNobdiRm vit®s erbRdb i MHoa@f ankihe

resent inv b Rasi i cross sectional perspective view
gf t he cl adgﬁﬁgﬁgfﬁg‘gél%e]@%dg%r‘ggef%g%g%ﬁﬁg B-B; Fig. lla ispa pgr spective
bottom vi ew of FRi.g.. - FLg. |1 Ib.is a perspective bqottomview of the
casi ng of the cI%%3ie%g&ﬁ}iﬁ%}?arSfeXEloa?dspei@pe‘i%’é?"“ﬁF gectippal;tep yieys g fiedprve t op
view of a f B2 perbscencnbiasingpf the alailding pinchotFigatdisng panel of Fig. 10a; Fig.
13 is a perspective bottomview of Fig. 12;

Fig. 10a is a perspective top view of a cladding panel according to another

10 embodiment of the present invention;

Fig. 10b is an exploded cross sectional perspective view of the cladding panel of
Figure 10a along B-B;

Fig. 11a is a perspective bottom view of Fig, 10a;

. Fig. 11b is a perspective bottom view of the casing of the cladding panel of Fig.
15 10a;

Fig. 12 is a perspective top view of a foam board for fabrication of a cladding panel
of Fig. 10a;
Fig. 13 is a perspective bottom view of Fig. 12;
Fig. 14 is a top view of Fig. 12;
20 Fig, 15 is a bottom view of Fig. 12;

Fig. 16 is a side view of Fig. 12;

Fig. 17 is a flow chart showing a method for fabricating a cladding panel according
to one embodiment of the present invention.

25  Detailed Description of the Invention




Fig. 14 is a top viewof Fig. 12; 20 Fig, 15 is a bottomview of Fig. 12;
Fig. 16 is a side viewof Fig. 12; Fig. 17 is a flow chart show ng a net hod
for fabricating a cladding panel according to one enbodi ment of the
present invention. 25 Detailed Description of the Invention 9 Figure 2
illustrates an extruded pol ystyrene foam board 200 suitable for fabrication
of a cladding panel in accordance with the present invention. Fig. 2ais a
pl an view showi ng the square shape of the foam board 200, the square

havi ng sides 202 being 600nmin length. 9Fig. 2b is an el evation view from
elevation Ain Fig. 2a, illustrating the 5 50mm thi ckness of the foam board
200. Fig. 2c is a,sectional view of the foamboard 200 al ong section X-X
in Fig. 2a. Fig. 'sygSillypratespmexppdeduiotintyote tiren boadObauiebl2 68, fabricadércat i ng
a t?p Sur;if zE_Gléddiﬁg Peueb i faf@(fbﬁﬁnl ﬁ@ﬁfgth?t?@prééiﬁ i%ﬁ%gﬁi@rﬂf@g%‘lﬁﬁ ?f&v
surface , har rocess or fabrlcating a

cl addi ng pan o %n%%gtsﬁ%dlé_i%p g.xot(%%% %a“bg’P?fgt@roe ¥ 1995 %Hﬁgdgl(%éozoaﬁbelﬁiggure
2. At 302, tQ% B edar e R0 pe elsvation dievofiero ctevatbunt & in Fighleilhustrdting tien
sur;ace gij,SOamﬁitI’ﬁcldﬂasrss)Eﬂﬁﬂbalﬁ)f)ozgﬂg@@ giygiopa/ieas@ftfona%w pmetﬂ{atﬂq b8 dm |
surface o, surf.ac I'l e simultaneous utting,a single
groove al onég%}lrek %%:nek%ég Png %04,91% t‘?gh‘lso"ﬁrﬁs%gitfla praoi) °§§1¥‘? gqaa‘c Bepry 300,
degrees, andMcdidgdnapr seface 204 fidcenrreadides2es; 1@ utd R, ant heottomtsarhaur f ace
214 parall el2ito surface 208 and perpendicular 15 to the first set of
grooves, while simultaneously cutting a single groove along surface 208.

At 306, the foang rad; i . to Lie on th op sur,f.ace 204,
and thepy a thir g a8 it oF RCUog b o U9 e w50
parallet’to e§{5’l’ 4 palyslyne iy poald PORpE Bigwsds | 4t 3% thierfgam beind Q08 igploede

al ong sur f aceto2 nteAtabBOB, lid fresdrtiae boand a208 debof hedeatrs o0t dRITRES,
and a f ourt BoS@h s0fuck D £ gnAN SRS B ULINLR GO 9P Pﬁtﬁ{l%ggglg%ggﬁocg,r%ooves

parallel to _surface 3% n? t hus perpep’dl cu _

while sinuft?AR&Y Fé uf't 7 g e Brmdroard08dvotaeb iy denives and axtondEeiqpfr e 4

i 11 ustrat es thréregrexies axtedt jpol t1s byttcen enfaoant bpailtk: 208r@td B3 SH da@eR081Lf t he

f ?b[ thaItfﬂ 0N tPIhO F8R Set 3P Groobest Wil siﬁﬁﬁtar%fou§§ oMESa gi:xlig S g?oc;[vg %1093 LLem ﬁb’éf ace

0 € oamAtg%lﬁr, (Phe foam board 200 is turned over to lie on the top surface 204, and then a third set
of three grooves are cut into the fop surface 204 parallel to surface 210, while
simultaneously cuiting a single groove along surface 210, At 308, the foam board 200 is
rotated by 90 degrees, and a fourth set of three grooves are cut into the top surface 204

20 parallel to surface 212 and thus perpendicular to the third set of grooves, while

simultaneously cutting a single groove along surface 212.

Figure 4 illustrates the extruded polystyrene foam board 200 after stage 308 of the
fabrication process 300. A first set of grooves 216 in the bottom surface of the foam board
200 are perpendicular to a second set of grooves 218 in the bottom surface of the foam
25 board 200. A third set of grooves 220 in the top surface of the foam board 200 are
perpendicular to a fourth set of grooves 222 in the top surface of the foam board 200.
Groove 224 is cut along surface 206 and groove 226 is cut along surface 208. Similar -
grooves (not referenced) are cut along surfaces 212 and 210.

The design of the grooves 216, 218, 220, 222, 224, 226, in terms of size, shape and

30 numbers and positioning on the extruded polystyrene foam board 200 has been optimized,

as overly large or too many grooves would excessively weaken the extruded polystyrene

foam board 200, whilst under-sized grooves or an insufficient number of grooves will not

hold the fosm board securely within the cement casing and/or provide adequate water
drainages / moisture vents, In addition to. the configuration of the grooves shown in -



200 are perpendicular to a second set of grooves 218 in the bottom surface
of the foam 25 board 200. A third set of grooves 220 in the top surface of
the foam board 200 are perpendicular to a fourth set of grooves 222 in the
top surface of the foam board 200. G oove 224 is cut along surface 206 and
groove 226 is cut along surface 208. Simlar grooves (not referenced) are
cut along surfaces 212 and 210. The design of the grooves 216, 218, 220,
222, 224, 226, in ternms of size, shape and 30 nunbers and positioning on

t he extruded pol ystyrene foam board 200 Has been optinmized, as overly

| arge or too many grooves woul d excessively weaken the extruded pol ystyrene
foam board 200, whil st under-sized grooves or an insufficient nunber of
grooves wi | IFIEEE 4 Héy eptinieation des teeulfed is el uraivys biisdicui 6 haloprgntmeasidng

and/or _pr oviwieh adequatedales to B AiRauRs halBhst HbEINRbA RO Ghon to

t he conflgug@&hqﬂ?fgz&p%sgk80v§i'msh%ww.lg 18, Flggre 4, this optimzation
has resulted in arl groovast e hghautderiral Jaddips raelsy Simroptiguonsi dhannelsi o nun
width. It i omeedoly Hispeteercatoddfoarhdoardnbnwill bé abighcdgwittanied chahadls o€ akdd from
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conti nuous : gfor rogye oam board W e

al i gned mﬁt% ?ﬁgﬁcigﬁﬁ§$£5% M%H%ﬂﬁﬁgﬁﬁwg%®ﬁ$wﬁ?é' Pevd claddiag panelsg By mingss of
ori ent at i on 2¢kaipags nefwodgundenidtiteg chddisk panclhus, conti nuous dr ai nage
channels will be provided between adjacent cladding panels, formng a

gr ai tnagte ne% igr ;(Tmmgragbmii Fiked 3laddipny opas §oveg UbdH %a@??@m;st ﬂafeidg?r Ie

, at step : r r s_placed. centra a
for rrwor{gJ Wi i:aiéaégor{f?&%ggﬁn ‘g%g] \/\ggﬁ g? %Sggfgludrn}nég gEegp e SB?)E[ ces ﬁé é&igl 12 and
the respect P cdemprctivgev s il formaraek, whd with deserts sogidmiet ito eetdnd theext end
the first séistobt of goves Zb6ndrte thens 860566k 91 8 AhRAYEho2i8dtdngugh the
rigid concrgige GRSl ncg & At e ore-m xed, self |evelling
hi gh strength (;gementfmjﬂregut‘@t g\‘}ma{ ﬂﬁg%ﬁél’éﬁ‘égﬁgf(ﬂ?ﬁ@?g éﬁ%‘l Sttﬁ‘e\%%h iCEMRN S ed. At
step 314 t h& GeBuHetr bargensr adfiibreis Prenered. odhniombldribe st is powed hiego it fabm

for maor k, uhedrd athistesthe fratb f@Odod, uhdiehé aafbBRrd thesfosM\RRRAs L& erdtfadept h
of 13mms At gsdielr 3ke,t . he grout. 1S .tro l.ed .a

fi ni shed. Afé ep giqhg ?1&39 8%6??}% {0325%1%%&{&3 ?“3 iy ai\é%m%feds?\gﬁfeézo t he
formed cl addl 'éeﬁﬁfw fs 1518 to g ib Bredey: o Stere320dhariooned clpdding Bkl ik wenavaties t he
cl addi ng pafied tsoPrprwoduced after step 320 of process 300.

Fig. 5 illustrates the cladding panel 500 produced after step 320 of process 300.

The lightweight core material comprising foam board 200 has a rigid concrete casing 502

20 formed over the top surface 204 and side surfaces 206, 208, 210, 212. With particular
reference to Fig. 5S¢, it can be seen that the third set of grooves 220 and the fourth set of
grooves 222 cut into top surface 204-are occupied by portions of concrete casing 502,
which function as beams to increase the strength and rigidity of the top of the rigid casing

502 and thus increase the strength and rigidity of the cladding panel 500, Such beams

25 serve to distribute applied weight such as foot traffic to reduce the likelihood of foam
board 200 being crushed. Further, grooves in surfaces 206, 208, 210, 212, such as grooves

226 and 224, are occupied by portions of the concrete casing, thus providing a tongue and
groove -type mechanical joint between the foam board 200 and the concrete casing 502.
Additionally, the extruded polystyrenc foam board 200 is chemically bonded to the cement

30 casing 502 by additives in the cement. Further, as shown in Figures Sc and 5d, grooves
216 and 218 in the bottom surface 214 of foam board 200 are extended through the bottom

portions of the concrete casing 502, in order to provide continuous channels across the
bottom of the cladding panel 500.



The |ightweight core material conprising foam board 200 has a rigid
concrete casing 502 20 fornmed over the top surface 204 and side surfaces
206, 208, 210, 212. Wth particular, reference to Fig. 5c, it can be seen
that the third set of grooves 220 and the fourth set of grooves 222 cut
into top surface 204 are occupied by portions of concrete casing 502,

whi ch function as beans to increase the strength and rigidity of the top of
the rigid casing 502 and thus increase the strength and rigidity of the
cl addi ng panel 500. Such beans 25 serve tb distribute applied weight such
as foot traffic to reduce the |likelihood of foam board 200 bei ng crushed.
Further, grooves in surfaces 206, 208, 210, 212, such as grooves 226 and
224, are occupi e8P GBrRIEH gecyipnal fyieveafrrooef dadving aogstructias6srio veadidagesa
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plurality of cladding panels 618 of the type illustrated in Figure 5 are
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above the nenbrane 610 provides for free flow of such water into

Figure 7a is an exaggerated cross sectional view of a conventional polystyrene
foam board 700, warped due to the effect of surrounding temperature / humidity. Tension
20 stress 702 and compression stress 704 are generated which cause the foam board 700 to
warp. By virtue of the tension / compression stress, tear or damage 706 are possibly taken
place at top and/or bottom surfaces of the foam board 700.

Figure 7b is an exaggerated cross sectional view of a polystyrene foam board 200

25 according to one embodiment of the present invention, illustrating the manner in which

grooves 216 and 222 assist in releasing siress caused by warpage of the polystyrene foam

board 200. Such warping may be caused for example by temperature variations and/or
pressure caused by moistures to which the foam board 200 is subjected.

Figures 8a and 8b are exploded perspective bottom views of the foam board 200

30 and the cement casing 502 of the cladding panel 500 of Figure 5. Figures 9a and 9b are
exploded perspective cross sectional top views of the foam board and cement casing of the
cladding panel of Figure 5. Notably, grooves 220 and 222 in the top surface of foam



15 drain 606. Should the drainage charnels back up during particularly
heavy rainfall, water 1is nevertheless free to flow over the top of the

cl addi ng panels to the drain 606, as the top surface of the cladding
panel s 618 has the sanme drainage fall as the nmenbrane | ayer 610. Figure 7a
IS an exaggerated cross sectional view of a conventional polystyrene foam
board 700, warped due to the effect of surrounding tenperature / humdity.
Tension 20 stress 702 and conpression stress 704 are generated which cause
the foam board 700 to warp. By virtue ofl2he tension / conpression stress,
tear or danage 706 are possibly taken place at top and/or bottom surfaces
of the foamboard 700. Figure 7b is an exaggerated cross sectional view of
a pol ystyren®#¥baM [Fadrte rotsions of censesty eising 108 wsidingribamiéavent2®bnd P22 far esent
i nvention, ifuhd®hmabédng F0Be manner in which grooves 216 and 222 assist in
rel easing stress caused by warpage of the polystyrene foam board 200. Such
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roof deck e#Bltyhy/O8PmIHisngth. Typical specifications of the polystyrene foam board 200 are

listed below.
Property Test Method Unit(s). Typical Value(s)
Density kg/m? 40 ~ 50
Thermal ASTM C518: 1991 | W/m °K 0.02207
Conductivity

keal/mm °K. - 1 0.01897
10% Compressive | ASTM D 1621: | N/mm? oo
Strength (Average) | 2000 |
Flammability ASTM C635: 91 cm/min 10.0
Classification
(Average burning
rate)




wat er proofi ng nenbrane 610. D fferent sizes and thicknesses of foam boards
15 thi cknesses of the finished
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insulating properties. In the present

t he di nensions of foam board 200 are 50nm thick by 600nm w dth
ngth. Typical specifications of the polystyrene foam board 200

are listed below. Pro ert Test Method Unit(s),
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The dimensions of the finished cladding panel 500 is 63mm thick by 620mm width

by 620mm length. The size and thermal insulating properties of the cladding panel 500

cant be customized vsing different sizes of extruded polystyrene foam board.

The composition of the pre-mixed, self leveling, high strength cement grout is

listed below,

Name CAS Proportion
Portland Cement 65997-15-1 10 - 60%
Sand (Crystalline Quartz) 14808-60-7 10 - 60%
Flow Aid, Plasticiser 0-1%
Concrete Strengthener Additive 250 ml

The specification of the concrete strengthener is listed below.

Property Unit Typical Value
Solid Content % > 40
Density kg/m? 1.16 £ 0.04 |




Name CAS Proportion Portland Cenent 65997-15-1 10 - 60% Sand Crystalline
Quartz) 14808-60-7 10 - 60% Flow Aid, Plasticiser 0-1% Concrete

Strengt hener Additive 250 nil The specification of the concrete
strengthener is listed below. Property Unit Tynical Value Solid Content %
>40 Density k n8 1.16:L 0.04 14 Crack Filin nun 0.1 - 2 Depth of
Absorption (for nun 1 -8 G ade 20 Concrete) Flash Point Waterborne Not
flammable D in Time hours 1-3 Wather Condition C 10-50 UV Resi stance

St abl e The continuous drainage / vent chlnnels of cladding panels 618 form
a drainage / vent grid over nenbrane 610. The drainage / vent grid
provi des a gystemof—otttets—+or—resi-dual—water—to-di-schargetot-he
gutters and to drain 606, mnijmzing the risk of water 5 stagnating pel ow
the cl addi nd='Bealiag 618 The dra®nage / vent grid @lsé provides a_system
of outlets [for residual noisture to dissipate.. This reduces the risk of
pressure fr|dbeptlexypaficiongionojfiatun® acting on the extrgded pol ystyrene| f oam
board 200 angl,ji&) &AL casing 502 causing cracks, thus mnim zing
possi bl e ter Teakage. tmthe-event—that—marntenance—-s—regtui+ed—on the
roof deck 6 eﬂl? \t erproagfing 10 nenbrane 610, the cl addi ng panels
618 may be | it L d_asi de,wit|Hefflanyiablessi t at i ngl damage
to the roofl construction 600. |On conpletion of ndintenance work, thie
cl addi ng padétsegdane be | ai d bddkusn the wat er prodfi-ag nenmbrane to
re-instate |roof cladding. Sugh claddi ng panel s flurther provide a nodul ar
cl addi ng cqnBtatiug Condti®00, enapling each singl e |clpadgy ng panel to be
separately ireplaced 1T required. Further, ThHe

UV Resistance Stable

The continuous drainage / vent channels of cladding panels 618 form a drainage /
vent grid over membrane 610. The drainage / vent grid provides a system of outlets for
residual water to discharge to the gutters and to drain 606, minimizing the risk of water

5 stagnating below the cladding panels 618. The drainage / vent grid also provides a system
of outlets for residual moisture to dissipate. . This reduces the risk of pressure from
expanding moisture acting on the extruded polystyrene foam board 200 and the cement
casing 502 causing cracks, thus minimizing possible water leakage.

In the event that maintenance is required on the roof deck 602 and/or waterproofing
10 membrane 610, the cladding panels 618 may be simply lifted up and placed aside, without
necessitating damage to the roof construction 600. On completion of maintenance work,
the cladding panels can be laid back on the waterproofing membrane to re-instate roof
cladding. Such cladding panels further provide a modular cladding construction 600,
enabling each single cladding panel to be separately replaced if required. Further, the
15 cladding panels 618 may be used to implement a-graphic design on the roof deck, by
having colored cladding panels 618 and/or shaping and arranging the cladding panels 618

to form a desired pattern.

The extruded polystyrene foam board 200 will expand when subjected to heat. As

it is encased in cement casing 502, such expansion will be restricted. However, the

20 grooves on the surfaces of the board 200 are designed-to accommodated the warping and
bending, preventing the extruded polystyrene foam board from cracking.



15 cl addi ng panels 618 nmay be used to inplenment a graphic design on the
roof deck, by having colored cladding panels 618 and/ or shapi ng and
arranging the cladding panels 618 to forma desired pattern. The extruded
pol ystyrene foam board 200 wi ||l expand when subjected to heat. As it is
encased in cenent casing 502, such expansion will be restricted. However,
the 20 grooves on the surfaces of the board 200 are designed to
accommodat ed the warpi ng and bending, preventing the extruded pol ystyrene
f oam board fromcracking. 15 As shown i B Figs. 10a to 16, a claddi ng panel
800 according to a further enbodi ment of the present invention includes a
core 810 and a cgginﬂ 820. Core 810 is a polystyrene foam firstly nolded
to a foam board 802 SUPEAAPLIRT A0 Kasa #ladding Moy 80B3coedingbowrt fighenm x

970num x 50nenthadinént ef thaprésen infenttmi Mchaeys @3031d iddst ca§i8k 890, Co@3Q0¥es 832
and 834 are che @i M €l e f-the mai dy 830,into a
4Ax4 array ofﬁd}jl;fglg-E %ree%i{%%lg@%g%ﬁ%d ? %E&@aglr té(%ﬁfg?%%dF R abf! Q@aﬁ&mmn body

i |1 ustrationy Vot PQWLTORIR a0yt heOgamin 1oz eOn A bbmniorhody 8BAdEsiS80bE
there ar@ foraegs 833 endAth setfonfedgdiomuastoB4rand3BAds hd$naus Baynsdonnkig.  13.
Simlarly, sggopg - of S -and_844 divi.des bottom.surfac 0
830b into a 4§% ??ﬁ§§£%%agﬁgg§§eg§ﬁéﬁ Ieggﬁn%gmaﬁ??ﬁgi35b%§ﬂﬁ?%ﬁgﬂ5 09

cor r espondi g T PBNEMCSHBe SFea 836 at top surface 830a. An opening 838

(only four are marked in Fig. 12 for illustration) is formed at the center
of each sub- ar ea /838itamdug4e. 8385 chere perfomg: 338 caxit enelSerb G@EBADMISIHT ace

830a to botshonh sUFiAce 830 Rf J¥Bi o9 8453 : secand set
of grooygs 84d, %ﬁ‘gaggg each_%;‘%fs %g%%ggél ,%3%58‘,1%%1% igrﬁim%ggog’.ﬁofffugfnﬁﬁ 15.
Accor di ngl y," each’ 3f*f RH% L Hher s £40 sichgt iuedsts pastioned cgmesppadiag & sed
groove havi rib-arep §30 @30 fusfredflat each end. Each lug 850 is projected
outwardly froma respective side surface 830e of main body 830. To

f2 gbri tcat_e a cl admnm:p'El epiapahs mﬂ)ef fout-bl%zmaﬁegigigtptigmbqe} m%&t-aﬁoﬁ)eﬁ%&%be‘arat ncrete
material gi§ onk.q 1 oar orma casing | encl osi ng

top surface;8 %gﬁ%fﬁﬁﬁ%ﬁﬁ%ngﬁfﬁgggg g%%émg?n$gy%?%ﬁ@?éﬂgﬂﬁ?%f§@e§3xﬂﬁe

presence of "BHYAFHESS 83 ofimain bedyP8At or concrete material flows into each

of the %Penings 838 and upon curing, the
1 Once molded, second set of grooves 844 and 846 cach has a dead end, as shown in

Figs. 13 and 15. Accordingly, each of the second sets of grooves 844 and 846 is a closed
groove having a lug 850 formed at each end. Each lug 850 is projected outwardly from a
respective side surface 830c of main body 830,

To fabricate a cladding panel under the present embodiment, cement or concrete

20 material is cast onto the foem board 802 to form a casing 820 enclosing top surface 830a

and side surfaces 830c of foam board 802. Due to the presence of openings 838, the

cement or concrete material flows into each of the openings 838 and upon curing, the

portion filled in each of the openings 838 forms an array of columns 828 (only four are
marked in Fig. 11A for illustration) and more cleatly, in Fig. 11B.

25 During the casting process, lugs 850 block the cement or concrete material from
covering the full area of side surface 830c¢.’ Upon curing, notches 860 (Fig, 11B) are
formed on the casing 820, at positions corresponding to each lug 850.

Thereafter, lugs 850 are removed to open each of the second sets of grooves 842
and 844, forming channels 870 extending through opposite side surfaces of cladding panel
30 800, as shown in Fig. 11A. In one example, the cladding panel has a dimension of about
1000mm x 1000mm x 65mm in size, and with a casing thickness of about 15mum on the -
top and the sides of the cladding panel.



portion filled in each of the openings 838 forns an array of colums 828
(only four are marked in Fig. I ITAfor illustration) and nore clearly, in
Fig. 11B. 25 During the casting process, lugs 850 block the cenent or
concrete material from covering the full area of side surface 830c. Upon
curing, notches 860 (Fig, 11B) are fornmed on the casing 820, at positions
corresponding to each lug 850. Thereafter, lugs 850 are renoved to open
each of the second sets of grooves 842 and 844, form ng channels 870

ext endi ng t hrough opposite side surfaces Iof cl addi ng panel 30 800, as
shown in Fig. | IA In one exanple, the cI add| ng panel has a di nension of
about 1000ni n x ;1000 65mMm i n si.ze, d with a casing thickness of
about |5m m on tH8 Y% ngdgﬁa PERS ¥ dd OBfth@c et of abdiding paneay shglar fnthese,

cl addi ng pankbsibad & fhapcvomns eheodimedits ofittacHapihdl 8 T0dn al@nﬁen\t\@(th&hdféﬂaﬁ’delst 0

that descrihggy] aBJaEéH? cBH&M%PH&l eﬁp&% Hgtﬁfoﬂy\fs 14?61(91%\163% n 18{?'7%'6‘ &nrrent

with the channel 8 cent pane

therefore fdFnEy: ]8ﬁu"tpﬁ IR PR m’é‘é’i’%%‘)lt ?fbelémeaeé@owr@r ai ni ng away
rain waters or other types of noistures. 5 As the colums 828 are extended
fromtop’and bot thsnthe gpluame $28 fare trerdbddidingp gpdnetiomtshehes ooiemsddidg m y

PT;a Sdbgoggdggantﬂn&eﬁ‘eaﬁélﬁtgl@%gnﬁpﬁﬁg hete Sflfpaﬁ&h%lr‘%;iéﬁ)ng)geﬂﬁh?%q s egeﬂ ggs

crgase st rengt
provide a stT o"ﬁ“"al% bf‘rlPa%c %dﬁécp "Pé? P35 the bPPa‘@n% SRt ke agdtion gf ewv@sﬁ?@f
cl addi ng parﬁ’e(?"l e A@tremg;ilsmgﬂow tocthadeinfigeeptieedtiendth il abdididy af caddhp @atcd. t he

pr esent enb@dicﬁ&ﬁﬂiglﬁ%dthﬁg Phneh f&ﬁmﬁkﬁ%m%o‘i’(ﬁﬂ% ﬁ19%]§énh@ﬁ189§191¥,htq ﬂf Nger the

previ oug, e to be
laid oniso g? 1(\%grllmf“%o]f%m‘ th?‘ pé%‘éd%'ﬂ’gleﬁ ¢ PEryious ﬁ@ﬁ%‘@m&@a\}‘i‘ Fg. dg F%@H@befcost s
required to°Egeddingpaneisie be frid af b aivieo mocfrufore anmiinteenance arig oFlbbher

col ;JEﬂS FZSCOQiﬁbéqﬁleﬂQo SAEYEut R ﬁ’iétﬁﬂh%'hﬁ%h/ﬁ th@h@kd 1¥§%¥1]@%¥t¥er?&ﬂ@rﬂnsl gﬁ; fic
on the cla exa rry out any roo

i nvestigati ong}%}lsgl 8‘%"%%%@??&1&12?;@&6’?& hey lT‘H%ﬂng‘f Hae A t aﬁé‘h‘%@d}iﬂmw nEkEs it
possi bl e t otfesBd o i examyele,i qati'epn@dwa%énmargatldnomdtbrmmrrmiadcerngorRWM ch
further enjoys the high productivity and hence cost benefit. A method 900

of fabriscating aTté acdemgenpadahendetaedingoskBld RerBHESE Me ﬁﬁé}&@&%%m; S
of & core. berery APt Bln EAR BRE A BRE Bober i RS p e P bt Tthe
groove there Is f %erh?od 9300 oli!%abricating a cladding panel according to the present embodiment
is illustrated in Fig, 17. At least one groove is formed in a bottom surface of a core
material, as shown in block 902. At each end portion of the groove there is formed a lug
20 Dlocking the groove, and projected outwardly from the side surface of the core material, ag
shown in block 904. In the meantime, at least one opening is formed on the core matetial,
as shown in block 906. A rigid casing is then formed by casting a cement or concrete
material onto the core material, shown in block 908 by which, part of cement or concrete
material is filled into the at least one opening. Upon curing of the cement or concrete
25 material, as shown in block 910, the rigid casing is formed with at least one column with
the portion filled into the opening, and one or more notches at the positions where the lugs
are located. The lugs ate then removed to form fthe cladding panel, as shown in block 912,

It will be appreciated by persons skilled in the att that numerous variations and/or
modifications may be made to the invention as shown in the specific embodiments without
30 - departing from the spirit or scope of the invention as broadly described. The present

embodiments are, therefore, to be considered in all respects as illustrative and not
restrictive,



20 bl ocking the groove, and projected outwardly fromthe side surface of
the core material, as shown in block 904. In the neantinme, at |east one
opening is formed on the core material, as shown in block 906. Arigid
casing is then formed by casting a cenent or concrete material onto the
core material, shown in block 908 by which, part of cenent or concrete
material is filled into the at |east one opening. Upon curing of the cenent
or concrete 25 material, as shown in block 910, the rigid casing is forned
with at [east one colum with the portion filled into the opening, and one
or nore notches at the positions where the lugs are located. The lugs are
then renoved to formthe cl adding panel, as shown in block 912, It wll be
appreci ated by (gexis®ns skilled in the art that nunerous variations and/ or
nodi fications may he nade to the invention as shown in the specific

enbodi ments without 30 departing fromthe spirit or scope of the invention
as broadly desdri beddladihg pprebgentisinbodi nents are, therefore, to be
considered in all respectsndse nll;héeﬁf 5@&1&4&@9& Rk corre%atcrﬁmltmy@at élaZt CLAI M5
1. A cladding panel conprising core material, a bottom
surface of the core rra?f@rﬁi%ﬂverﬁ?éww gqln Iaé§§t 0“‘5“0?‘1%@ griboyec 8% CBHdP g from a
first bottom edge of t{e, AR RLESR cofeOnakriasecond bottom edge of the core
material; a rigid casing formed over a top and sides of Rg terial
and extendlng to tH€“¥%6?W%3P§HBBEHHPP%HémﬁﬂﬁgwﬁﬁféﬁFﬁﬁan‘ﬁ&“ Pﬁ@ggét one
groove in a top surfac@toh ifeot hohtesdght agore material, occupled by a 10

portion of the rigi sin mhlch fun t Stren thenln am and
wherein the at Ieazgk%ﬁgn YG& & 9P thige ‘g{e&ﬁﬁ%?‘§%£“6%¥%mhﬁ¥ F?% ext ends
t hrough boﬂ@on1port|on&namofmeﬁgﬂg£mg@ashngﬁmmommmng%mhumaa&t one
continuous channel, né‘%m%gl t%hﬁt Qfﬁ{% oove Enhf%c% t?o%g Pge &n%latgn;iScxgmdsA

cl addi ng panel conpri re mat eri al 1 gid casing
formed over a top andfé@désmﬁﬁmthO@Gﬁéwnﬁﬁb%ﬁwLﬁamd%@kﬁéﬁﬁﬁﬁgﬂwwmﬁhe

bottom edges of the C%l@nn@%ﬁ)@ tﬁé boitom of the cladding panel.

5 2 A cladding pane! comprising:
a light weight core material; and
ari gld casing formed over a top and sides of the core material and extending fo the
bottom edges of the core material; |
wherein the light weight core material including:

20 a bottorn surface with at least one bottom groove extending from a first
bottom edge of the core material to a second bottom edge of the core
material, and

at least one side groove in af least one side surface of the lightweight core material,

the at least one side groove being occupied by a portion of the rigid casing to

25 " effect mechanical bonding of the rigid casing to the lightweight core material;
wherein the at least one groove in the boltom of the core material extends through
bottom portions of the rigid casing, forming at least one continuous channel
across the bottom of the cladding panel.
30 3. A cladding panel comprising:

a light weight core material having a top strface, 2 bottom surface and at icast one

opening extending from the bottom surface to the top surface, the bottom



wherein the |ight weight core material including: 20 a bottom surface with
at | east one bottom groove extending froma first bottomedge of the core
material to a second bottom edge of the core material, and at |east one
side groove in at |east one side surface of the |lightweight core material,
the at | east one side groove being occupied by a portion of the rigid
casing to 25 effect nmechanical bonding of the rigid casing to the

| i ghtwei ght core material; wherein the at | east one groove in the bottom of
the core material extends through bottomgportions of the rigid casing,
formng at | east one continuous channel ‘across the bottom of the cladding
panel. 30 3. A cladding panel conprising: a light weight core materi al
having a top surface, awbotbom:sukiaoe @R attediRaSbmQITEst boERNERE okt endi ng

fromthe botton1surfacgm%§m&gﬁ top.s é%%%%ﬁ 8 surface having
n

0.4 secon ctc{}?wbort t Otrrr]i :
at |east one groove extending froma first pottomed§&'tdr the core

materi al to a secondribdrisomizdgéocf : tvhendsdiceoitht @rd radierialoand gérding&sthng

formed over a top and §&Qﬁﬁﬁ§£oF$9a%9&§wﬁﬁterial and extending to the
bott om edges of the core matérial; eréin the at | east one opening is

occupi ed by a portion ®hereihders lghs oxsanpiemug is Perpiehly apeddnurithe iieid ¢i&indpeni ng,

wherein at | east one gﬁ@g%gakamﬁﬁﬁﬂﬁgﬁ&ﬂglof the core material extends
through bottom portjons of the rigid casing, formng at |east one

conti nuous channel YAEFbaklethanpgeddmt dr oien of dedrivgnayaitersicads drapgh The
cl addi ng panel of cl ai BBk, podiodd ofIHIMABY Bdsie HoflifSt 188on®borGMRSE afabicl |y

straight continuous channglgtin th gﬁgton1§urface of the cl addi ng panel
is aligned substantial {7520 PHgHY "3RG fla second set of substantially

strai ght cdftinuous channels in the bottom surface of the cladding panel.
Il:sgﬁt W-e!-lhgh'?l ade}I‘ ng ’Hl%rlﬁlddxgé pa%lelablf rc’gal:lms 1f, Hrc}} %«rhex%i%)%r.!stss&%Q sy ?tglg{angstpa:eg Jeen the
continuous channels in the bottom surface of the cladding panel is aligned substantially at
right angles to a second set of substantially straight continuous channels in the bottom
surface of the cladding panel. |
15
5. The ciaciding panel 6f claim 1, further éomprising bonding between the lightweight
core material and the rigid casing, wherein the bonding comprises at least one groove in at
least one side surface of the lightweight core material, the at least one groove being
occupied by a portion of the rigid casing to effect mechanical bonding of the rigid casing

20 to the lightweight core material.

6. The cladding panel of claim 1 or 2, wherein the light weight core material {urther

compriging at least one opening extending from the bottom surface to the top surface.

25 7 The cladding panel of claim 6, wherein the at feast one opening is occupied by a

portion of the rigid casing forming a column in the opening.

g, The cladding panel of claim 3 or 7, wherein the column extends to the botfom
surface of the light weight core material through the opening.

30
9, The cladding panel of ¢laiin §, wherein the column is to withstand a load applied to

the cladding panel.



core material and the rigid casing, wherein the bonding conprises at | east
one groove in at |east one side surface of the |ightweight core material,
the at | east one groove being occupied by a portion of the rigid casing to
ef fect mechani cal bonding of the rigid casing 20 to the |ightweight core
material. 6. The cladding panel of claim1 or 2, wherein the |ight weight
core material further conprising at |east one opening extending fromthe
bottom surface to the top surface. 25 7. The cl addi ng panel of claim 6,
wherein the at 1east one opening is occupied by a portion of the rigid
casing formng a colum in the opening. 8” The cl addi ng panel of claim3 or
7, wherein the columm extends to the bottom surface of the Iight weight
core material through the opening. 30 9. The cl addi ng panel of claim8,

wherei n the col ym | withstand a | gad applied to  the claddi .
19" 10, The ol ddar nl e BARAFE R 6f G Roa"ar e BOHE POV AE a8 AR e dbnd (o

the light wei ghtrenemriel. material, 51 I. The claddi ng panel of claim 10,
wherein the colum is bond to the tight weight core material by chenica
bondi ng additives. 12. A nethod of fabricating a claddi ng panel,

conpri si ng: 5pr dvi diTg catldihepestl cdrbing i @overdmntha cddobit Brivsd fof the Bghyfweahicor e

material; 10 providing d3tyds r.00ve in a top surface of the
| i ght wei ght cofe naferiglFﬂﬂgg%ﬂgﬂgmgﬁggbid casing over a top and sides of

the core material and extending to the bottom edges of the core material;

wherein a portijgn Qimgﬂ%Cﬁhgggﬂ&ggm@@hgﬁmwﬁgﬁﬂﬁgngn the at | east one groove
in the top surface of the lightweight core material functioning as a
strengt heni ng beam PHKYE 8 ER4oBHEPHG 1t heotiar sME43e a6AE W5fE8ve in the bottom
of the cored mat eri abrotidihgughist BOEDOREDO0D kOAS FihctiBRwEibgictkeaagiing to form
at | east one continuyous

r}{ggh%n el. across the boé%onyqf th? c adding panel .
13. A nethod of fabr{ B4 HE SCENBYS higP gahdies oEGRpYT g 250 5P80F §i ng a
core material having afhebeastd@nel igr @eaRatedul; avhbohtagotisu o f actgidndingts
formed in the at least one groove in the top surface of the lightweight core
material functioning as a strenigthening beam, and
15 extending the at least one groove in the bottom of the core material through

bottom portions of the rigid casing to form at least one continuous channel

across the bottom of the cladding panel.

13. A method of fabricating a cladding pane!, compuising:
20 providing a core matetial having at least one groove in a bottom surface and at
least one groove in a side surface thereof:
forming a rigid casing over a top and sides of the core material and extending lo
bottom edges of the core material;
wherein a portion of the rigid casing is formed in the at least one groove in the
25 side surface of the lightweight core material fornming a bonding of the rigid
casing to the lightweight core material, and
wherein the at feast one groove in the boitom of the core material extends through
bottom portions of the rigid casing, forming at least one continuous channel
across the bottom of the cladding panel.

30

t4. A method of fabricating a cladding panel, comprising:



| east one groove in a side surface thereof; formng a rigid casing over a
top and sides of the core nmaterial and extending to bottom edges of the
core material; wherein a portion of the rigid casing is fornmed in the at

| east one groove in the 25 side surface of the |ightweight core materi al
formng a bonding of the rigid casing to the Iightweight core material,
and wherein the at | east one groove in the bottomof the core materi al
extends through bottom portions of the rigid casing, termng at |east one
conti nuous channel across the bottom of the cladding panel. 30 14. A

met hod of fabricating a cladding panel, &8nprising: 20 providing a core
mat eri al having at |east one groove in a bottomsurface and at | east one

openi ng ext endi ng frﬁwm&ﬂfaQﬁéhﬁﬁhﬁﬁéﬁ@ﬁﬁi&&cﬁe%&@wﬁH%ﬁ%&&n%ﬁﬁ%@Qﬁmt
formng a rigid casing.over a top and sides of the core material and
extending to bottom edGeonprerinectaias e diebafom gl ar eon suhie thyeofeast one
opening is occupi ed fyhigr Pofid tRMg fer LAY dnli Gt B ARIBEY mALLIRE eRa@PWm in

t he openi ng, and mhere%qtthg atA%east one groove in the bottomof the core
material extends throudh* HEEFESHIBETE PEFEof the rigid casing, fornming at

| east one conti nuousvichanthekh: leac bosspching iPodtan 8f 2 phaochaddimy pangl , 10
15. The net hod of claion%' ‘mﬁ%mgqh%4 wherein a first set of substantially
strai-ght continuous c annel €98 iheo%%W%§'.surface of the cl addi ng panel
is aligned substant ivddep tiztat lepdt giret grauvg Inelse fotio o Stee omeimstetal eftersluthstugnt i al |y

strai ght continuous chgnagl s, , SUr f : ' panel .
15 16. The net hod of clainﬁ%éf ?%$$%§§5%% w?@?%%ﬁﬁﬁﬁé?%g’“ﬁgﬁgggl %eight
core material and t he®¥9sgyhdbeltesi aigewheéding mntthe bondi ng conpri ses providi ng
at | east one groove in at |east one side surface of the |ightweight core

material, the qg I%%st n groove being , . .
. e method of claim 12, 13 0714 wherein a first set of substantially straight

continuous cban_nels in the bottom surface of the cladding panel is aligned substantially at
right angles to a second set of substantially straighi confinuous channels in the bottom
surface of the cladding panel. -
5 o

6. The methed of claim 12, further comprising bonding the lightweight core material
and the rigid casing wherein the bonding comprises providing at least one groove in at
least one side surface of the lightweight core material, the at least one groove being
oceupied by a portion of the rigid casing to effect mechanical bonding of the rigid casing

20 to the lightweight core material.

17 The method of claims 12, [3 and 14, wherein forming the rigid casing comprises:
placing the core malerial in a mould which allows space around the sides of the
core and within which the casing can be formed:
25 placing inserts in the mould to provide for extensions of the grooves in the
bottom of fhe core material; and
pouring concrete into the mould to form the concrete easing over the top and

around the sides of the core, and over the inserfs.

30 18 The method of claim {2 or 13, further comprising forming at least one opening on
the core material, wherein at least one opening extends from the bottom surface to the top

side of the tore material.



occupied by a portion of the rigid casing to effect nechanical bondi ng of
the rigid casing 20 to the lightweight core material. 17. The nethod of
clainms 12, 13 and 14, wherein formng the rigid casing conprises: placing
the core material in a nould which allows space around the sides of the
core and within which the casing can be forned; 25 placing inserts in the
moutd to provide for extensions of the grooves in the bottomof the core
material; and pouring concrete into the nould to formthe concrete casing
over the top and around the sides of the core, and over the inserts, 30
18, The nethod of claim 12 or 13, furthet conprising formng at |east one
opening on the core material, wherein at |east one opening extends from
the bottomsurface to the top side of the core material. 21 19. The

met hod of claim 18, wherein formng the rigid casin £ HI}|Ing into
the at |east &he gﬁéﬁﬂﬁﬁ05°68¥¥$8ﬁ“%$mﬁﬁ%vWF§? vy FW&SF f?g?ﬁf% ‘ol um i n
the -at | east OREcasONRRLEEhg Ppadflon JhEe AR BRMhgab f@hmad aBundi2in WSatdae dbd,
further conpr|3|ng formng a lug at each end portion of the groove in a
bot t om surface®®Sf"™& core material projecting outwardly fromthe. sides of
the core nmaterial and upon formng the rigid casing, removing the lugs to
format |east ne ont.i nuQus. n 0 t di ng
panel . 10 21. Tlcet(PletldrIa ?ul h& gdmd fm‘é}%r ?xﬁmg? &8, ffxelufpgtecag‘leeégnt ‘he
groove from bepcm‘gan off i Ig@dvcdmalbngorrﬁ exrﬁawerv@ tdiemmcga dl%f&élilé?rfg’“\’azﬁﬁy o BFaddi ng
const ruction CoRRELSL B wdDidt AL S REAQE PRERIANG, AYRUNAEIGE & By face;
plurality of claddi ng panels over nmbrane, each one of the

cl addi ng panel@“hﬁvﬁﬁ@ﬂﬁmﬁﬂ@h@%@%@%fwé@wé”ﬁﬁﬁékﬂ%ﬁg%ﬂﬁ a rigid casing over
a top andygides of the core material, the at |east one claddi ng panel

bei ng prOV|ded with at | east one contlnu?us channel acr oss t.he botton1of
t he 21, The method of claim 20, wherein the lugs are to prevent the groove from bemg

filled during forming the rigid casing.

22. A cladding construction comprising:
15 a waterproof membrane over a rigid surface;
a plurality of cladding panels located over the membrane, each one of the
cladding panels having & lightweight core material and a rigid casing over a
top and sides of the core material, the at least one cladding panel being
provided with at least one continuous channel across the bottom of the
20 cladding panel forming a drainage channel over the membrane.
wherein the at least one of the cladding panel is in accordance with claim 1, 2 or

n
2

23.  The cladding construction dccording to claim 22, wherein the plurality of cladding

25 panels are separated by a gap sufficient to allow thermal expansion of the cladding panels.

24.  The cladding construction according to claim 22 wherein the rigid swface is one of

aroofor a deck.

30 25 The cladding construction according to claim 22 wherein the rigid surface 18

substantially flat, having only a drainagé stope.



20 cl addi ng panel form ng a drai nage channel over the nenbrane. wherein the
at |l east one of the cladding panel is in accordance with claim1, 2 or 3.
23. The cl addi ng construction according to claim22, wherein the plurality
of cladding 25 panels are separated by a gap sufficient to allow therma
expansion of the cladding panels. 24. The cl.adding construction according
to claim 22 wherein the rigid surface is one of a roof or a deck. 30 25.
The cl addi ng construction according to claim?22 wherein the rigid surface
is substantially flat, having only a drﬁ%nage sl ope. 22 26. A nethod of
form ng a cladding construction, the netfiod conprising: providing a
wat er proof menbrane over a rigid surface; and locating over the membrane a
plurality of Cl%ddlmge@&l’kmf&m&@@hlaht&\@d@@sﬁﬁcﬁohlfw&\ﬁﬁg&ﬁptﬁ;&he material and a
rigid casing over a Lo J%maa rial, the at |east one

cl addi ng panel being" prow eé”%ﬂ%WWEPmP%%SEmﬁﬁﬁwgq%ﬁWﬂuous channel across
the bottom of the cHamdmmgwpamehwﬁmmmamgﬂaﬂmﬂnﬂumaQﬁgqhmmnekhdmengmhe

menbrane. wherein the ﬂgg is in ceor dance w t.h.c 2 or 3.
10 27. The net hod of cICl B’g&ov\?ﬁm il anfiﬁng Sd(cﬁwel R g)nsr}dra’ﬁ% (?flélﬁc lgr med is

in accordante with cl aiawre @Q the at least one cladding panel bemg provided with at least one
continuous channel across the bottom of the cladding panel forming a
drainage channel over the membrane.

wherein the cladding panel is in accordance with claim 1, 2 or 3.

10 27. . The method of claim 26, wherein the cladding construction formed is in accordance

with claim 22.



