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COWPCSI TE CEMENT- FOAM PANEL AND ROOF DECK SYSTEM

Technical Field The present invention relates to
woheaiduoug1 panel for a claddi ng construction foPC&SGO@H/000111

deck or simlar structure, and fabricating nethod of

t he cl addi ng panel. The present invention also relates

to a cladding construction and nethod for a roof, deck

or simlar structure, constructed using the cladding

panel . Background Art Figure 1 illustrates a typica

construction 100 of a cladding construction system of

a cmmméEMENTlﬁ@AwmmW%%ﬂgﬁﬂ%fﬁEM

fornmed over the roof deck 102, the base _
Ts&reegFt?¥forn1a sl ope or slope-to-fall gradient to

& rainage fall into a drain 106 and downpi pe

108. A waterproof nenbrane 110 is |laid over the cenent

sand'hbageseaOmventinreralaipy tdcladdiyg Ipyned don pideldiPScomttetion for a

j j : t i nsi,de surfa
oot e P DN e e
inygpgion ajsestielatesntogt claddinggoastpicion and mimtlaadefoi raoroof,hdeck or similar

strictinte7 0Hs@luced nbiag thd @addi @kl i cal surface may be
effé%ted by use %f materpr%of filler such as poly foam

116. A thermal insulating |ayer 118 is constructed on
top of the nenbrane 110, the |ayer 118 conpri sing
extruded pol ystyrene insulation board of 50mm

It A separation fleece layer 120 overlies the
thermal insulating |ayer 118. Finally an overlying

pr ovgsitd Y €lleHhRsq &ﬂEﬁrc%h&gdr%ﬁéﬁ gl 26 é% aVadfi} otngi@n%f{égl(sﬁlstem of

d 4. 5m pane separa
o il pEcirds [ hiceHoB: i 94ds ybtcvepfhaspef fevs 102, the
bade2W4i Iseimpgairéeddo g‘@rm/\&l hlﬁﬁe 6ﬂilope-fﬁfefall @t?:{]dﬁlt td &?ﬁdg%tdrﬁ‘iﬁage fall into
l-al e s Jheat transfe r
N L L —
bager K¥e tntervuptedeondnby slowepipe 108, qmdcdxmtliilgtd‘ﬂ&}igﬁ‘teﬂm 300mm up the
- - i a rproof ing rane...
e O 14 2y Rk 16, VL, 0O R i o
thegiyalerproeh masmbiens fiem e herizooted tsutfae o ithe yertigalopurface may be

effeéte@by vbd 6f ite@¥RATHIP BudhQis PolsPlogi ded A@HlehﬁQHhQﬂat%ng layer 118
.. lntervals. K Co ruction J1 uffer§froma_rang§uo

is %OPS%Y%%L?H Wecﬂéﬁ%mg}b &i1dPn lgyr 118 comprising extruded polystyrene
insulation board of 50mm thickness. A separation fleece layer 120 overlies the thermal
insulating layer 118. Finally an overlying protective screed concrete layer 122 of 75mm
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
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 screed 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
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 : -
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concrete screed layer 122 are a weak point in the
construction and a source of |eaks. Residual water
woeowraeich odged bet ween the thermal insul ati ngrauaiSeréoalooo1it

118 and the waterproofing nmenbrane 110 after rain.

When exposed to heat froml the sun, the water expands

and evaporates, exerting presgure on the thernal
insulating material 118 which inturn exerts pressure

onto the protective screed concrete 122. Both the

tupii @k &6 préSsuses bRB NS PRASEHE sdrédd %B&é&t@elrfﬁal Bét ﬁ%h{% ?folte?ﬁve screed

to suc

oA 157 b rsbiealisSlApecmatesib Kifowdh speratiecrack du o such stress,

leading ta lealtdgennd 00 “siékdess™tih @fe @hSBIEBHI160L hat on site
cl addi ng construction makes quality control difficult,

can t. e_wat.er ofin stem
<0 SR RNG ¢ MO8 ST IRl i con
% eyt eaush dpwagh tegthe ovatérpeeotieg; aysterh; areldidistibject, to the vagaries of
mBleiﬁeﬁg ’Wéa&fei;“ dLﬁ‘El a&q{sﬂ'Pctgﬂp RSt g %? @iﬁ e%i@la L ugy %d&ﬁf)ﬁemmmg,

i L}e ca ori ous. ‘her,
13@9 g ag %"ta ?&%Qﬁ’éf?é%su%"ypeqm pascheraessyiand labieriowsi ng
roof deck 102, waterproofing nenbrane 110 and/ or

an}ﬂmﬂeﬁnﬁe@gn theeeveut thiat m{amnaiaﬁwfsqgﬁmf&l toWhS ﬁﬁ&l&%g roof deck
r ctive scree

102y et plathe melifanB PEGHIPE BEDREGS o, oo remBpemrooting

systgan1Qd 1ﬂ§ ﬂ;&@,n@Zg the protegtiveféreat i 22 byd dame ooyilngdeligng layers

ne‘é@ ne tUeUd‘efstrQéhv%QDren{m%d Q0L h$ b9 rb%ﬁ%":‘(glt %‘;Weag,:gi{t‘%cél(}?lg YWRstroying the

e wat er SysS t em nust
°°P%f“é°§1f’8 JioPs ﬁ”%f T Prcewtoldualdinetp tharwaterpmotiogispsterofmust then

bedvepeanazith Se-establish aWdteipdfeladdiyl ces, articles or the
i ke which has been included in the present

o bty R0 bPARRRELY, R, st UPRS ftishes O tisufkd hich has
been inofuded inthexpheset ispevifidation ansolely fai the plurfidse sépmtdl@g 8 context
fof ﬁfe\'}@;@?&n& nNenﬁ&? @qu{ t 36 tbe hass %Lar}mﬁcfr&sﬁgmﬁ?e{ﬁ G1he L of these

ge I n_the rel evant

m‘ftﬂa&% frmoparh o fthe B&‘Prs@fé Baggedroweret Goenpen gﬁneufgl kiavdedge in the field

releaait € bl pregeht idvietiiPaY it CRAIcABefol & BRUHMIY d4tB1o% cach cl Jaim of this
apgﬁgﬁlflcatlon t he mord conprlse or varlations suc

co'rrprl ses" or "conpri sing" VVI Il be understood to
inmply the inclusion of a stat ed el enent, integer or
st ephraygheyto dips ospeeifvation sthei mitoed) e'reempnss'l; ems, vabidtion3Otsuch as

"C%I?ﬁn}ﬁgﬁldfs"cgﬁlpﬁgl %nywﬁli %;u%dresgg&f 10 1&&)%9 He HeriGPof a stated
element, 1nteger or step, or group of elements integers or steps, but not the exclusion of

any other element, integer or step, or group of elements, integers or steps.

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 material having at least
one groove extending from a first bottom edge of the core material to a second bottom
edge of the ¢ore material; '
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Summary of the Invention According to a first aspect,

the present invention provides a claddi ng panel
woanpriueiong: a |ight weight core material, a beCrssr006/000111

surface of the core material having at | east one

groove extending froma first bottom edge of the core

material to a second bottom eglge of the core nmaterial;

arigid casing forned over a top and sides of the core

materi al and extending to the bottom edges of the core

mat ef tigld, caging f¥dARIaed i :
bbtgttogf;gf hg core rrvgl{ gftfpaalﬁhe%l(%gz)gé@ i gﬁ%ﬁé{%})%‘?do%}gndmg fo the
POTE© b G makral casi ng, forming at | east one

conti nuous channel across the bottom of the cladding

panednd whereimethecmitleast ont godver it the REYE! of BleCécte tatbi8 extends

C fore the .core. mat.eri.al, and the term
Gt bl SRR Ay 8ol Rtk ot S8 607 spRionm chamnel
aqrps the bettnm gf thastiddinggeoeldi ng to a second aspect, the
present invention provides a nmethod of fabricating a

cl admi b paistt, t§P | 8500+ L, di.n te.Qne

[ove i g boi‘t om%siﬁirfgalggv%,f, féafélljcszgtlf)eglﬁa l(-edrclﬁlg ;fo%?%oﬂgthe core
mg eFllalg iaﬂ‘li g}fs PR crAbugns; hignngh gredera ée thefstruplere fareed on the cladding
pamel.erial and extending to the bottom edges of the core

material; and extending the at |east one groove in the

bot t : o) terial ,throu bott om portions of

e rieofting 16, £ 0Ll SSIGE, R BVEURY REDULS & Method. of
fabreatimgia chaddingpangle coroptising:of t he cl addi ng panel .

According to a third aspect, the present invention

pr opireke8ing a€leadt@nB grdoRB®t 4 Y6tk %&mh%b%at?ﬁa1~

wat er pr oof nenbrane over a rigid surface; a east one
rane, the at | east

I i ng _pane! |ocated over th ] t
ono R R0 ornliE DR Rl ncison b emre ‘reteBahendepssating to the

U

bosteth edges of the casimajerialpanda t op and si des of the core

D)

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.

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

a waterproof membrane over a rigid surface;

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.

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 -
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material, the at |east one claddi ng panel being

provided with at |east one continuous channel across
woOher7mat460m of the cl addi ng panel form ng a dr a&CmEge006/000111

channel over the nenbrane. According to a fourth

aspect, the present invention provides a nethod of

formng a cladding constructi4n, the nethod

conpri sing: providing a waterproof menbrane over a

rigid surface; andlocating over the nmenbrane at | east

one lﬁéa@ﬂgldﬁ'@r RRNBEmbAME B0t drﬂ@éﬁﬁﬁ%‘éan%?fl iﬂ?ﬁqglﬁl/eight core

miRtiaf i ' il S ek e 26 ey (Barsere melesgl the at least one
clpdding patl hemg ;ﬁdsviﬁa;}awgtgm teaSOOMd Mﬁﬁﬁolﬁ%ﬁﬁgél a@&gggﬁ bottom of
. addi n form ng a drain
thé E%ﬁggk&)g@gelg&tnﬁgg ﬁ@%?%@ga&?p VB (P %nE“I addi ng
panel having at |east one continuous channel acr oss
t he Byoprogidieg atdasdingaprnichbayisget leasthenepeomtiandus channel across the
bdtt'éivf?@itth@ BlaBAiRY ‘pgﬁ‘ei tfh@ 'brég&fl éff@&ﬁo@g{%v‘fc{peg tf? dr \g@% d%md vent of water

a“g/aﬂ‘i é"i‘ms“i*n%le‘;}lt‘fg]; Srﬁ’l Sd%Pali"W%tB the @ﬁf@mﬁ panek Tﬂmmabdralnage slope of

thé ambrar&ﬂlibem eombinet viitietheRspen t‘éﬁ&%ﬂéﬁ !ﬁ?rflﬁzrss 438 D erOprovides for
er ree

f
O RO ML A N ——
dr@m@germg@t doitle eventithahanyerematningdrattenivgd gedamien (G WG panel and
Wlﬁéﬁd e%?%ég(}éée mﬂl‘%dtleﬁgl%rﬂfi@ Q}l/at&ng'lagg%g?ct)r%{gp el‘%g tnlilcrngture The

Chg’b‘?‘:ist RV serye as E‘ﬁ'ﬁﬁﬁé’lt& melktue fQ/@lSQiBat%éthge lidps tekease the moisture

prdémtufétdutél&ed én dieséadlﬁ*ﬁg%arféﬁ nG@nsré@ﬁé?fﬂ ﬁﬂe@s%?@v&r[b@ions of the moisture
ressure exe

ca‘&&ﬁ%é(g RepipTe yriabiops %aﬂjﬂgrrﬁgﬁﬁeg ﬁkongft ft e FE"(n&Fﬂe

caused by tenperature variations can be released al ong
t he Impreferedd embodimients| of the éfiventies et dacke bbtimabus Beannel is of

sufffé‘{e@fﬂtérg& sbdifon aRAC Fbogcgﬁ& Ayay erCQ %?r%llgalcﬁalmgefiunng normal

I cl ent cross sect area

COP‘SHH?SP g tar éﬁsﬁpﬂg eisturgy Ao rswel eﬁ&l@dlmfmﬂ;sa,o effort tio required to
exclu8s imatsr andvet sloitere fdin %Hﬁéﬁng R WRhERID iR or c}?lefaaﬁltng 'panel, or to

I nol sture fro
ey el et Roti aBhye Siscpladd e g, it thepravision of o
drgpmagei/dent pathdreacatiage: dadding pael e sablovatdr raﬁd/@k afiltit®. Thus, in

Pfﬁaﬂeaﬁﬁg&ﬁm%ﬁ SRR Caing 1835 AR B0 By B sutficient
#BP Yt ihemnal Txpansiom odimends effiitlodinventien efimitating panel jointing

su¢HW£Bith1ﬁ{hou§ gl jBEtRENELS efhfaRCOHCENLSE by cfhacRAB of such panel

suffl ci ent
joint

Embodiments of the present invention omitting panel jointing to fixedly secure
cladding panels together, provide for simple maintenance 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 layers, and then
returning the cladding panel or a substitute cladding panel into position once maintenance
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. -



10

15

20

25

30

to allow thermal expansion. Enbodi ments of the
invention elimnating panel jointing such as

woizbarruewsus panel jointing thus elimnate concecmnsGonen00111
cracking of such panel jointing. Enbodiments of the
present invention omtting panel jointing to fixedly
secure cladding panels togethger, provide for sinple
mai nt enance of the cladding panel and underlying
| ayers. Such maintenance can be performed sinply by

|i f tThmpgeforred aﬁﬂcbdiﬂleﬂt@@ﬂhetlﬁvéiﬁi%ﬁstﬁe %I!iqdﬁ’l a{r?flrgom rises a plurality

h I e
o BB Lk 0 M PR L Aot e o
chaghdtis preferaldy adulfiguyed suvél thatrtilmgrtﬁ‘ihﬁlh (3 @zﬂﬁiﬁhg panels in a cladding

cdé@#lﬁr#tiﬁfai?g&ﬁ tbsah J?te&ea o E)Puggﬁ Slianggl {)"ﬁ% %Irsz miqdﬁl;qg;garﬁel with a
CopinEqys Harneh Qf én ﬁélaﬁ‘mt tcladdmg[-'mnelh eifveni mongrpeéferabdd the plurality of

clﬁﬁ@é!ﬂb:@?ﬂ%f?rlaggfcggﬁgﬁﬁﬁ Rud g é Q&lt]%.ﬁ&?g c}{annegl of a first cladding panel

f
1 @ﬁg‘f‘)eé’s‘ﬁ’aﬁ&ma tigpus ch i Lﬁém a@amﬁ cmdﬂmgmmhmem tiled, regardless
ofphebﬁemtedoreﬁbﬂiél dEidise pAnelsh eF(brfo@ﬂ%dlé) The E&ﬁm%&dﬁ{aﬂﬂels of each

5L SRITEL T B, ot Sl ot S s

H’e@éﬁ@%hﬁhﬁ@d)rematmaéf erably confi gur ed such that
tiling of multiple claddlng panels in a claddlng

COI’I%EU&I b&tﬂh kﬁ‘aa&ii% tfan% L Bﬂ@@fabﬁf Hlte{rﬂ:u €00 Provide for

annel f|r a con

COB %Wélm’élﬁ %@é‘?ﬁ Péfleéfdéﬂ ﬁ‘@}?sﬁﬁélﬁéllly OEPY emdr @ad an arbitrarily
shppeef arcabl WVhilch Gsublh Whapast Yn f uﬁhﬂﬁnﬁiaﬁgﬁlﬁﬁ d2f ﬁéﬁ?@&l&%’ square or
Snpiastsne

h el
re&?r%] dag %ﬁéﬁﬁlﬂsﬁgﬁ):ahqe hagtf:lpg?fé ?ﬁo}ﬁ S aé%as‘qwége gfficiency,
andrfoggffmmtﬂqd alddthng o a\mdﬂm‘g,fwnmctulrésedhlch%@ﬁrﬁisﬁ&ﬁe@frectangular

Ct 5 gl 56 A0 9B TR i e

t
be&aﬁls‘/t %ﬁ%@l byyre) furvlag ghelteriagdheslopaticanfioak loy mevedhdding panels.
spaced across the bottom surface of the core material.

The Witere &&hclﬁdkﬁﬂgl fp@ﬁlel ﬁﬁﬂﬁkoﬂdﬁndy ®itBIRY |p¥es@1§t iﬂ@&{[ﬁ)& scs uare or
or

oA P Y 5Pl R s bt e LSOl
m%ﬂe@p%dtgnad euhstaptinlle atstight anplkpeés a gagondnet blﬂ@)n‘hhhﬁisgdﬂaﬁtﬁels of the

claﬁﬂm@%ﬁ&o e, dﬁfﬁtg#ﬁ Bfag(ﬂ'e ﬁgﬁ%ﬂﬂglgl p%rall%!i ddi 1?% rogabe cl2dding panel.

adre preferr £ manu
Altgrpativelyrihy firstnset ey be pf eukstantielly ¢4 @mdltngl sifle of the cladding

paixli Thiengcasibh WE Y Bt W 410 18 SeddRd tse@ﬁﬂeﬁs?aﬂlf %ﬁ&@&%l&%ment with

such channels of a substantially identical cladding panel regardless of orientation of the

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
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 . -
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Col our schemes or patterns may be inplemented by
appropriate tiling techniques, and may be easily
wohentgadisby repl acing or altering the |ocati onPof/SGR@6/000111
or nore cladding panels. \Were the claddi ng panel in
accordance with the present invention is square or
rectangular, a first set of dontinuous channel's in the
bottom surface of the cladding panel nmay be aligned
substantially at right angles to a second set of

cot®niateniah USudhi ttRleSnHf addhﬁ)nﬁll?gldélfwnzﬁ’ﬁ'@ piige fHe" é)?&wswn of at

1o onlodVE 134P R e biod sl of e elyeie g?or%ﬁtwla@e at least
onngng\@meurg ¢0pu1;115d tg gpesontaf tbe sigideasihg theffeet ﬁfédhdﬂg:al bonding of

d.,th
TO ST L IE
ﬁjlgg ﬂlshweaght ymed@ﬁpmlana}c@@m vl stpuatindty pa&@hl thl ®bsttomh edge of
th@ ligBfkeadtt QBreoﬁ‘latteﬂﬁl ch@OB LG e RA Flhrﬁﬁelifohﬂﬁ o{lﬁt@&t:%s 1thing of the

rther e odiments o I’nveRti on
“$‘i&%?n%ﬁ§'n3$%ﬁ% bt aisgial.n a top surface of the
|'i ghtwei ght core material, and each such groove is
oc c Ujbee etiglityveizhp orotré Cm_ateﬁalt Ipeeferalyd pﬁﬁ@de@ OthetfialS Weslation.  The
11 Wﬁglﬁt”%&tes mat 1 %t‘e{a%!}'r f%]é%’tgplg‘?f:] Ig%ygtp{gengs gmo Cscl:lcl?y %xtruded

roove I nt op S

- polystaenstia @mlhﬁ’grdbeam to provide added rigidity and

strength to the top portion of the rigid casing and

t husn peeféial 6hBotERasRANGL iRenBoAL & r%l(i: Uéstn{Efs 380 concrete casing.

refer ed enbodi i nventi o provid
o%?&?“r‘?[f FPmens PF‘%E aﬁf?c%e??@ g¥ ®lacHe the @ﬁmea@ﬁﬂl @oqr gould which
allows epacalarouidcthe foamdideg ofvthy c@ﬂ:l‘aifdl Withih hﬂucblﬁt‘he Qﬁsmg can be formed.

In %m&%m&gﬂ& ! t@% n?e%dt 4% géc' gefcag g%}erc{ (%(letgf: Pffﬁ?%?\ﬁqﬁ'fleﬁ peeferably

casi hg around the top an
ComRYises; eytendgigthe teseriterthrovgly thaibivttdno pattions of the rigid concrete casing

by%ili&ﬁglﬁisél’t’sein)’thﬁ WO 8L plolRle RN Fﬁh? Bt EI ﬁ{)oxleg"i‘lattheo@o“atmn of the

east one S| de surrace o
Co’%g‘g’o%e ft@ﬂa éﬂeﬂ PPWENg, pONCEAR (nte ke goglsvte foan dle wmgw e@smg over
thdtppanf ardindrth@§idéhes the gbe, m\rétg ﬁﬁeqﬁﬁr{ﬁf %)Mﬁit%?gi?&% over the
e | wel

RIS AT A A
toppgnd/ereside; syhfaewsiof e lightecightt @ré miaterinl/privette Belting,
substantially parallel to a bottom edge of the

i gmhmgmiaatel rc@re"iﬁ&t%ﬁ?laénd n%gig Qa%@%re&i}gfe an ?e%l to provide a

frn € FlI
"13?%%: ﬁ’%ﬁfaﬁl g‘g{%@gb?”@l%tslelﬂ |enoyghe tq magnal m@meulatlon and
instedlation alf the el@idaty parl.0VFdteskahipes, Bt Was! & HRNcladdife panel is

preferably no more than substantially 50 kg, and more preferably no more than

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 example 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
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 '
substaritially 10mm thickness, and a top portion having a thickness of substantially 13mm. -
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i ghtwei ght core material preferably conprises

pol ystyrene foam such as extruded pol ystyrene foam
woaer7404dem preferred enbodi nents of the i nvent POWSGRIDE/000111

rigid casing is a concrete casing. The concrete casing

is preferably formed by placing the core material in a

moul d whi ch all ows space around the four sides of the

core and within which the casing can be forned, hi

such enbodi nents, the nmethod of the second aspect of

the prosrie pAYE L o | ¥udhOBmb X | i
t he %h%ré?)ov g%itl}(ier 0 gh t heﬁ%géfg?nﬁpg$c$i gﬁé&gﬁ%?ﬁeéf | %i %‘glentlon can
PIEGTN L 08 ﬂgt% PIPRIEECPHY theBreftsr installatiompproviding for efficient
staoking ke c&")s_t(ﬁf@ pase. gSudH‘Sta&!h%OM Q‘éciliﬂate{dhﬁr_ thelo f fbnd Cthe rigid
re i an en uring.concrete’jnto the moul d
ool B, B gRC Petel SuORR ik Pel: Sih bt ayrdnanilacking such
batteen portiens of thelrgid oasing assiit @ bearingahé nesht 6f thvild ddiipOpanel and
NG, : ' [ [ ter al. further
° pr ovicggggmg\g%ﬁﬁlg Eﬁg%él??%g’\og’oa%@ ?r%@%eie%lgi adl hsring Eeygment upon the
corgmategial whep gacksflde surfaces of the |ightwei ght core
material prior to setting. The Iightweight core
mat dhiealigidrasing 6 PrefshHN SR 8L YorrB@RIRRidLpanel
tra?ﬁ@é{)ild[? %og:@ﬁ‘di ?ﬁﬁﬁ%nef%% a yej htl?é%mﬂﬁ' Chﬁill S ﬁélgrf%)p s to be
enough X cet e ?B’iﬁ\e NeMSRFaNfist al | at i on
of the claddi ng panel. For exanple, the weight of the
cl adde ﬂ@l(b alrr@lceit@ bp chidemap bymprisermeanctdi@siab of a roof or decking, or
otBet el @ : re. no e.l.ha .
iy ﬁ%‘iﬁ@%ﬂ% o e i B BTl PRl e, with o
Hnagee falb providednbeneathn the menbrans: jand |mays be interded fer foot traffic.
Additoraily eaelerahtinety, B RAShrfAc ndydfett ahhys1ef sufficient
wei ght to avoid wnd uplift of the cladd%ng panel when
install ed. For exanple a claddi ng panel of
substantially 0.3844 n2 area preferably wei ghs not
| ess than substantially 14kg. Such enbodi ments provide
1 th i cl addi ng panel which does not
requi re additional securenent of the cladding panel to

conmbaureM fHiskites & bypichPrdBEeladdiigRoNRlRbn.CONSt rai nt s,

preferred enbodi nents of the invention Conprise a

rigid congre asi ng.of abqut 0.62m x 0.62min size

f or Eggx% ??’1 g&h ?fgffmgt ?g gyt Hﬁﬁ%nelfe‘é%t’é’na&?ttqn\/ and Hegmetge views,
respeetivelp of aoestrodedspdigdtyand fatrybddddrsuitddl < for @tsicadisl ofa cladding
pahdRn RQokdaqPe gﬁ}{:tﬁr}ag%@sehpgl%&%%s of substantially 13nm A

cl addi ng pan ccordance W th such enbodi ments of
the_j nvention can preferably be stacked for storage
pri B8 3 g8 amflowchithof 4 prackwsnfor gelnidating g tledding panel from the

extefidddqioBRtyrene 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 Figure 2 after-a groove formation
stage of fabrication; - o

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; |
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stacki ng use of storage space. Such stacking is
facilitated by bottom portions of the rigid casing
wexbeErdissy to the bottom of the claddi ng panel PCE8GR006/000111
that during stacking such bottom portions of the rigid
casing assist in bearing the weight of the cladding
panel and of other cladding p@anels stacked above, and
reduces the | oad bearing requirenment upon the core
materi al when stacked. The rigid casing is preferably

of Sireciens i eRpgbtddotrdsh ?sleleﬁ&faﬂi\}%&w Pcﬁfg“ ﬁ't ﬁoeszzgntpo%al warped

trafficable by foot, while sti protectin
P‘{}}ﬂ%@?ﬁ,ﬁ’ﬁﬁl rane. The rigid surface to be clad may

conprise a concrete slab of a roof or decking, or

ot hdiigure dibdissam &xeggernted Wrossngotibted diigvd of Beafpe@igdlystyrene foam

b 3o Bor ARy, nti.al ly. flat, with a drainage
(%izﬁ{ prg%w ggﬁglgﬁgi%e%erﬁtﬁgve%1%ane, and may be
intended for foot traffic. Additionally or
al t 1gHes Sepyd 3bmee expjodpdsparsnectivarbyttdne viswsaor thadgbam board and

ceBlen®tasiR T thddlhdinPhankl6r BE@MsNOS Figure 1 illustrates
a typical roof cladding construction; Figures 2a, 2b,

2C @pdr2d9are g%an, eievation, section and isonetric

Vi end8T g 7R a1 explded peespietiyseaosiorgiiangt ipeviewa ef the foam
bogrsband csmientdsisimgiod thef dintdigepanehofHig@e s, addi ng panel in

accordance with the present invention; Figure 3 is a

fl oyghard, af ; fol i a_cl addi ng.

n%a \gfgf r?a tﬁgpegég%gﬁﬁiéé pgglll{/vg?) )gréé%iead' o B ra&c%rﬁmg to another
¢ OBHP"é“?,t iNgefeasnentiony 4c and 4d are plan,

el evation, section and isonetric views, respectively,

of Fig 16ktis udesplpad sioks sRtiohAqBrfeaivd AbwfiraHs %1aadin§ Jpanel of

. ove formation stage of fabrication; Figur
Fl@'[ar,g?g%jﬁog%%%’d 5d are plan, elevation, section and

i sonetric views, respectively, of a cladding panel

f abFig dl @8 4 perwpeetivedatton viewlvfFige 1ps,0cess of Figure 3

fromthe extruded pol ystyrene foam board of Figures 2

andrs, 1Fb 9416 Hefpb&ii ' i} i i
1 Oc:_I addi ng cong r gct [ on&#ﬁﬁgg%gf%faﬁggg%}% ﬁsfvtﬂﬁe&ﬂ%%@géﬁ?nel of Fig.

fnventi on; Fi gure 7a i s an exaggerated cross sectional

view of a conventional warped

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;

Fig, 15 is a bottom view of Fig. 12;

Fi'g. 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.

Detailed Description of the Invention
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pol ystyrene foam board, Figure 7b is an exagger ated

cross sectional view of a warped polystyrene foam
woaenth40461 accor dance with the present inventi oRCT/SG2006/000111

Figures 8a and 8b are expl oded perspective bottom

views of the foam board and cenment casing of the

cl addi ng panel of Figure 5. Fpgures 9a and 9b are

expl oded perspective cross sectional top views of the

foam board and cenent casing of the cladding panel of

F' g u]hguﬁ 2 iﬂ:lmgratésﬂm éxdruded 515’221‘;621?] g?dnté Eg%rg:@’ ﬁgfta fcﬁ fabrication

di
b eserﬁ]{ﬁ% E ﬁtn? %‘é%‘%‘éﬁl}é q’.{’(%‘g thes Presert By GWien. cFigs2a is a plan view
shosgng dhakqpes shapet ofv thevioan bard 190G Hiad siuage Pavial stfes 202 being

G(ﬁ)é]t&%’iﬁﬁ] 1%1%21\/\/3% gn% o aﬁ’eb@ag?_n éfewalir%m 2 VEF é}g?\gﬁgﬁl&g %elllustratlng the
(g st dre tbma boad HY. dfigtIvais elsadtitinalyvipanlthofoam board 200
albh@ seddd; XEX dn Hig b f’Flgeﬁé RF %%} di‘é@mta@ﬁ Vlie\?/ £ f.lne 01;1%8 ard 200,

rfarlctlo ac ng pane
1ng}ca{1nglgq?%s ?9&@69&1 ¢ vwtanes 206 Wge\m@fan{iﬂg.? 4:1319 a Ibpgom surface

214 is a top viewof Fig. 12; Fig, 15 is a bottom view

of Fig. 12; Fig. 16 is a side viewof Fig. 12; Fig. 17

bri
.
Xhuded nelystmean foasm bomdt290| S FiPes O i At Bait) thé fdaheboard 200 is placed
orlt@ “QohieP %!legtd)r Ee én 'shllféb%t%lqt Q}?d grﬁrgtx%e& yd %Fé) % dé’%nglt into the

foamb taI rication o
boﬁtgﬁbfur ?{&% @ Wr e 2fe \ﬁh}éﬁggmu tapgoyakyi cmﬁlng:at gingle groove
al@zg susfase POGN AvBOLYy tﬁh@dﬂnﬂﬁoérﬂgog qyﬁft@ce% bggil%%&fe étédgﬁﬁ] sEGHH set of
i %*?%V%Q e ot By s o et 214 Gt elil o it a8 smoReendicular
to |t1pf: s§ setzﬁ graoivesy S?ﬂlﬂatsumgltarheusly cutting a single groove along surface 208.
At 306, the 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 top surface 204 parallel to surface 210, while
simultaneously cutting 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
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
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
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 foam board securely within the cement casing and/or provide adequate .water

drainages / moisture vents. In addition to. the configuration of the grooves' shown in -
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50mm t hi ckness of the foam board 200. Fig. 2c is a

sectional view of the foam board 200 al ong section X-X
wonoFEiogodea. Fig. 2d is an isonetric view of tReTSGa0M6/000111

board 200, indicating a top surface 204, side surfaces

206, 208, 210 and 212, and a bottom surface 214.

Figure 3 is a flowhart of alprocess 300 for

fabricating a cladding panel fromthe extruded

pol ystyrene foam board 200 of Figure 2. At 302, the

iﬁ;ﬂ,ugarzﬁmga%@ ;ﬁb @&%ﬁe@ﬁ% aéfxdogeée géigg ggt!vg)s& g?ﬂeth gggﬁmm and

irst s t . )
Rl o Pt Btk o is o bhiaBProiateg dhaty hen ¢ Sladdingmsaclabricated from
foami beardi2f0)] imtikdusitly omerrtiamcalbslhmghg: SgﬁQQ,Vtﬁg %ggﬁ%mgs channels
0 { S,
A 35202000, 08! 15,090 00P0¢ 2001 S UETSL D, of o
adjarept pleddinstnaneh segardless ofl drigmatinnl of theotikdr fladding @8nels. Thus,
confiluRRr ReNsCtaheld Rill BE pgc%v%cﬁ{d b%%eeﬂfad%c? chg’délar}vgqlgah}gls, forming

|nultaneog§$y cutti gl e groove’ alon

a ggagopetyg rt‘i?éﬂlleéiégﬁq g@rl%gmlsis turned over to lie

on the top surface 204, and then a third set of three
gr odinesingragainuto Figufe Bhet tep 30r hachoadRd RARALLAH 30 is placed

cSHAREEs A0 B B BRCB SHEAAdsa So 205, 210,
21Zsandothg respetiveo@altieoff the Somawmorka afib withhinsets }Qfs}tfohlé@fo extend the
j t ar a Q
9 SRRl i DEOR N £855 A B B 8 concre
caying ange formed) Ak stgp3e elyggniyed gelf-lavgllimghighy seerptio oerment grout
with mrewhiraélgbr 3dcﬁtbivé;is glﬁaré’d. ;Itde éié;i Saf tzlé O(gﬁ ésfﬂ‘%uﬁ%&j&ﬁo the foam
. a :
STTTERE R e
deptheofddnmormAs step At thaftop berffoo afithearowt iaﬁewgn@ and t;mﬁshed. At step
i d oQVes I n .
S18308L AT, b ARSI SSl o ORUER RO A8 i removed

ihﬁ?@ﬁ#@%“@@@-in the top surface of the foam board 200
are perpendicular to a fourth set of grooves 222 in

neF kg ol g 0 080 SO 54 0,
(R IETAERCAC EGUR
formedneyes dh¢ topesur@t® 26Hdna ke sﬁhl_@céie?%Og{ 210)e ég.r O&F]mﬁz)aniculag
€8s 18, 365 7 R ot i SR 0 B BB st o
BrIONES 24 cehénte depnswideseLPoT e supiied by gttioriszefdconcrete 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
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 polystyrene foam board 200 is chemically bonded to the cement
casing 502 by additives in the cement. Further, as shown in Figures 5c 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.
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as overly large or too many grooves woul d excessively

weaken the extruded pol ystyrene foam board 200, whil st
wanagroeiczed grooves or an insufficient nunber POT/SG2006/000111

grooves will not hold the foam board securely within

the cenent casing and/or provi de adequate . water

drai nages / noisture vents. Iim addition to the

configuration of the grooves' shown inFigure 4, this

optim zation has resulted in all grooves being cut to

a dafgie 6fis 4 2108 sadionhltviewd o £ 1B c‘fﬂd@g@i coh%tg.Lcﬁoﬁ %9(2 gx accordance

i at ed_t hat , l'addi ng | cat
wi e BisR BeRonogt ot M4h 6P 8 wSlithsith el indigeted at 604, to
capbeavtdien tp ?m:cweb draif b6 Elgiamitm_tliﬁwﬁpbip@&i)me’l“ﬁedﬁ% ?ﬁﬁisﬁ%ﬁﬂé& smooth
[ W K ne W
o 0NEPatl, LEATATE Lol bl RSu A Br e g v
a ltigly 612 of 200mm wyf the haside dforhlls|6dd dwhigh patuet Bave'E’{JWﬁerproof coating
1ok S o£CGIRIROREb Pl P SSBRES U vty
OV Hermemrape PY itlh it qogCisteneriice faging unyvasdiednd the bottom surface
21Ri gffosm Doard 200 4RIk Mrekibear@ra10Y R ad BASHRRK 615200 14 out in a tile

laced centrally in.a nmetal for r Wth gaps o
pel e BB Tbi vt 1.8 rsn Wi B o tratclnerotoss membrane
610e Sjrpst indicatnd lat 620 fof Sinen frerlefvbetweem it dMddhd Reekic3s to allow for

th‘gﬁﬁ | to extend the first set of grooves 216 and
t eugg%gﬁgnset of grooves 218 through the rigid

concrete casing once forned. At step 312 a pre-m xed
sel f hp%\}gltﬁ? ReRSHugHOR OP@gatar iselvesly aewed taapass down between the

claddirgy peinelsheIseTies pradiidnl MfecdnfinBhBRAERse é}fﬁgﬁ%lﬁtﬁl%a%ﬁlenderside of

T E e O L AT,
drajo £04. iSbould\th: drhittage ahatmplstback up 3111}‘111% @hrtigﬁlf@ﬂy ﬁ@zﬁfytlﬁﬁgill, water
. led a ni,shé
LSRR B0l ! U o R T e
surfaes qffike ¢laddipgipanclsoliShys frersemei dsainegefald ds fheonerhbivene layer 610.

formmork. Fig. 5 illustrates the claddi ng panel 500
prodipned 7afit @ SaeRerdidd BbsseLE&SP vBP of TN onvelétio%b polystyrene
foI| Qtwqotn corgpn?tﬁélg% cQ rlggfg T oam boar 00 )
G0 108, yagi| e o e lieplcp LSO Fislipe trppEatute § dumgity. Tension
stressr TRcand2@mpmedion deess 004 avegengfed WRiBh c%ﬂéé,tha Hetﬁ] B‘&tﬁrh 700 to
r i, G [ 5¢c. it ca e s at .
by kY o5 90525 ey b b L bty ken
plage gbippsnd/ppbettam swifases obthe dedrabeard080. ar e occupi ed by
portions of concrete casing 502, which function as

beans to increase the strength and rigidity of the top
of the rigid casing

Figure 7b is an exaggerated cross sectional view of a polystyrene foam board 200
according to one embodiment of the present invention, illustrating the manner in which
grooves 216 and 222 assist in releasing stress 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
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
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502 and thus increase the strength and rigidity of the

cl addi ng panel 500. Such beans serve to distribute
wappiricadienei ght such as foot traffic to reducePCisG2006/000111

i kel i hood of foam board 200 bei ng 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 nmechani cal joint between the foam board 200 and
bdabd 200 eddetoeprtishd) of 26kretdddiihk 308!
fuﬁc%&xrs]ts rene [g am board 200 is %hemr%éadtdm%?ngo% ﬁ?%@tﬁlg 222 to

Cene g?ﬁé ‘502 by additives in the cenment. Further,

as shown in Figures 5c and 5d, grooves 216 and 218 in

t he Thos taoprefabricated hgmwvmghtfmnpobmabmdaiﬁ@ el gxtendedment and
e 4 oncrete c
"‘tﬂﬁé’d*?%‘%?%n@ PP BT R0, ok U SERGHCRUF 15 eiiand floors as
a {heeny) Jnsdating andlwotﬁpmm giupa fag| ang0ddpilyjug evaerpofing membrane

orCtheSconsRed o decl bfIVTIBhrsa 1r{09 ordt n?dag Wwager Qﬂﬁﬁaéeuﬁd H],'F]lsture vent
esen

0 in accqrdance, wi nvent I on,
sy%?‘&ba“gd’éowgmﬁarﬁ“&fﬁ%ed}%%gt tyltnan tratfipn Er%ﬁﬂbélatmn lamcord@ce with
the apreeespad e Figwae f 3 oavoids diic@iprotiafs angodiate® Qﬁl&“@l‘l@i@e wet works

cogg)cﬁlctlgﬂ ?oFéo?@rﬁgeqné?f éeci( des ﬁggrrs ZI 2 ig\ﬁtﬁg g%vtr%n?tﬁ ed p%lgw cladding

PaB@iQ A9 @%t éli@dglaauﬂaemgﬂdt ir6 32caiftroBed remvirpnmb. i Mhiedgredhbricated

T st S AP, o
haP u%‘f"ﬂ’g‘i toginsty IFainalﬁl awsfop eesy| mpigteanrascaf] the saafrder é02 and/or the

wataptvoding ntehthrand 610. t he concrete surface faci ng upwards
and the bottom surface 214 of f oam board 200 agai nst

TETBA0 s SIS, B350 B35 B v it

mlﬁhﬂﬁ%ﬁ’saﬂfdhfp bioished aladdiog epaniel plnd tdéfferemethmad énsildling Ga@serties. In
thd ﬁf@'s&ﬁte%ﬁ)oﬁiméﬁ Othe Him rﬁrcﬁ" %O%FltbOI?i?(I %@ Iélre gﬁﬂ'&‘l t?lgcﬂicl b}9600mm

18 to allow for therm
WlBi%gb BPI lengthn Byical mwﬁcqt@m péélng/pdwstmmq foam ;basrsi 200 are

listdweldeet ween t he cl addi ng panel s 618. The provision of
conti nuous drai nage channels in the underside of the
cl addi ng panel s and above the nenbrane 610 provides

of—stueh—wat-er—i-At-o—drai-n—606-—Shoul d t he
drai nage channel s back up dyring particul arfly heavy
Propenty al | , wat drest Metieder t hel| d58t(E) ee t o | QWypiei Vialee(s)
top ‘'of the cljaddi ng panels to the drain 606, as the
Déhgg,surface of the claddlng | s 618 has %BQ#§@ne
drai nage ftali[ as the menbrange tayer—610:
Thermal ASTM C518: 1991 | W/m °K 0.02207
Conductivity
kcal/mm °K 0.01897
10% Compressive | ASTM D 1621: | N/mm? - 030
Strength (Average) | 2000
Flammability ASTM C635: 91 cm/min 10.0
Classification
(Average burning
rate)




Figure 7a is an exaggerated cross sectiona
pol ystyrene foam board 700, warped due to
woheo7@liésect of surroundi ng tenperature / hum dPCY/SG2006/000111
Tension stress 702 and conpression stress 704 are
gener ated whi ch cause the foam board 700 to warp. By
virtue of the tension / conpngssion stress,
damage 706 are possibly taken place at top and/or

conventi onal

view of a

tear or
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2

50 ml

The specification of the concrete strengthener is listed below.

Property

Unit

Solid Content

%

> 40

Typical Value

Density

kg/m3

1.16 £ 0.04
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Different sizes and thicknesses of foam boards may be

utilized to achieve different thicknesses of the
woizmi7aaed1 cl addi ng panel and di fferent thermal PCT/SG2006/000111

insul ating properties. In the present enbodi nent, the

di mensi ons of foam board 200 are 50mm t hick by 600mMm

wi dth by 600mm | ength. Typi cda#h specifications of the

pol ystyrene foam board 200 are |isted below. :The

dinensions of the finished cladding panel 500 is 63nm

thick by 620mm wi dt h by 620mm | engt h. [The size and
CiableFirlg | nsul ati ng g@poperties of the cl@qldjzng panel

500 can be custonijzed using differemt—gsrzes of

exir ol.yst yrene foam board. The clonpasition of
Dﬂ%ﬁ @ezgﬁﬁfﬁé? &gﬁﬂnpbveling, hi gh striehg®h cenent
Grude @6 Joscietedt ed bel ow. The continuous drai nage / vent

channel s of claddijng panel s 618 form a drai nage /7 vent

FlerHl%n‘EtV\%te éane 610. The drai nage / ﬁ&r}é %riqb;:

ol

provrdes—a systemef—otuttets—+or—+esi
di scharge to the gqutters and to drain [606, m nim zing
Diying Fimelc of wat er |dtosgmat i ng bel ow t hel k+-addi ng panel s

618. The drainage |/ vent grid also pravides a system
wehtheutdiitforf Or regicgual noisture to di Sﬁj_p%e Thi s

reduceés the risk gf pressure fromnrexpgnarng notsture

ing on the extrluded pol ystyrene fogm board 200 and
U?%SE‘ £ht casing 1502 causing cracks, tHale ni ni ni zj ng

possi bl e water | eakage. In the event that maintenance
is required on the roof deck 602 and/ or waterproofing
menbrane 610, the claddi ng panels 618 may be simply

lif es
50 o s B85 15k S 02 SRR B M v
Veﬁtagwg ererfeentisng 619hdhe|daeitegey yeaherid pa:«a\ndcbsea bystain b oltlets for
refidudl Reatekab HRhARE ith) %&Etfﬁé‘i@ﬂ&i Eoodlraﬁ1 5663 ttﬁltnﬁnfgﬁ%;the risk of water

ddi,n addi n n furt er provi )
sty ﬁwﬁw@ o R, rielsgnass{aishi o elie provides a system
of sautlgtsefor | rasidual gmpatved tb alifsepase Py edducese Heakisiel o!ffpressure from

GX? %ﬁﬂlstd:? ra%blgé bn ttﬁee e)gtlle’lg(fj g %%?‘%’g@l 0 61§%ﬂg@£08 l(.i tﬁe cement

caging p Cwnﬁﬂé@kaltblwnngnmEIb@SlB]wNamdbakagehapl ng and
arrangi ng the cladding panels 618 to forma desired

pat hﬁﬂél@ evaftehf Hdil‘gctglg%cf’g %@%&Wh{e ?@éﬁg@glﬁég@ érgf?of%étlarprooﬁng
et 618, B S bt o1 s o ol iedp Clepedhasisle, without
ne¢dsyieiag datiage 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
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
grooves on the surfaces of the board 200 are designed to accommodated the warping and
bending, preventing the extruded polystyrene foam board from cracking.
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grooves on the surfaces of the board 200 are designed

to accommpdated the warping and bendi ng, preventing
woheo7amessuded pol ystyrene foam board from cr acRCIUG2®6/000111

shown in Figs. 10a to 16, a cl addi ng panel 800

according to a further enbodi nent of the present

i nvention includes a core 8105and a casing 820. Core

810 is a polystyrene foam firstly nolded to a foam

board 802. Foam board 802 has a main body 830 of about

970mAsx sim@min XFigd Moaj gozais,z 3. g%ﬁihgl%afﬁfal Ise% rhcg(%ii}h | ﬁ)g’a further
i .adn ar or ned, , .
L R G NG
peJystyighe &ava SfirsthEmpbied to facfbamdroerd 802k eBbant b&irg 802 haf @fmain body
' ' for i al.ly.1h ne size.
e i SRR oLy bty st of
BGPBBVEY BUbS ndredaumeda dividiagrion surficg 8308 of Sienmhiarbodly 830 into a
4secongd 6fbubbres B36eord 2ot hrd4farfily il €FigP Ot Y illustration) of
§ ZB c% o?

ur f 30b into a 4x4 array of sub-area ea
S‘\?@ﬁﬁaeﬁéﬁﬁ’stﬁﬁéﬁ??lﬁﬁed correspondi ng to one sub-area 836

at top surface 830a. An opening 838 (only four are

mar kéd bottorkisgrfackZB30by thietd ats foraicd argecoril $e@bNBbodes 8426and 844, as

erng: = d 846, ,,Each ni 838
T e e
83 1B f Kb 6?3388&“@@@8 6l ehehl of sdidnis sitionéd gorospesding to one

suBdde08Bh H46) fakle B9, @ dead end, as shown in Figs. 13
and 15. Accordingly, each of the second sets of

' havi |
950 LB OREUnE A8 (O LN Seerie g TS0 G AlusiBiends ormed at the
ceoter wé eatihysubrapen 88 6r alfeist i Baeh Speteing 838 apend®3Bem @bp SBERe 830a to
boRRHYsu8B8e 83 SRS %1%8&?8?0.“ addi ng panel under the

present enbodi men cemerit or concrete material is
cast _onto the foam board 802 to forma casing 820 ‘
enc| B8F5igoldsph sserdarebogoavesid4 snd 846 sadhdre s ®adendfas shown in

Fignamdadand AQ3rdikMe, daeh b ToRleBRANGR \,\ﬁf ORRA 'é;gg %n%?@? is a closed
t oncrete er : c
b T L 15 8 B e e Sl oy om
regpectivesiide fiefaop830ogfsn8a8odps3k an array of col urms 828
(only four are marked in Fig. 11 A for illustration)

ond TONEELE Yoy LRGSR bl o e
ol ,

g‘? ?vf §#st ppfonthe foam 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

» B—
C

m

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 clearly, in Fig. 11B.

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
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 15mm on the -
top and the sides of the cladding panel.
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covering the full area of side surface 830c. Upon

curing, notches 860 (Fig. HB) are forned on the casing
w820 7/0ab46posi ti ons corresponding to each | ug 8BOT/SG2006/000111

Thereafter, lugs 850 are renoved to open each of the

second sets of grooves 842 and 844, form ng channels

870 extendi ng through oppositlé side surfaces of

cl addi ng panel 800, as shown in Fig. 1A Li one

exanpl e, the cl addi ng panel has a di nensi on of about

1g00mge &@@(ﬁﬂ%’b&n&@ﬂf@lhﬂ ¢t 8 o eF Ablillife (iﬁ‘%' \9@1 sflmllar to that
t hi.c

t.1 to dt h
SRS Tr R RS Brop LS, v Sty Lo G eaeri byt shamels
oft dweadjmmeht dbddingpadelli Agchannelanetvayrksik Mdréford Pribdbn the roof which

SR 73 o AL BP e SRR Bongh ok pollBRE

cl addl ng panel A channel network is therefore forned
on the theoeslumpns SA8 see xtendedelipmrtppsiad dottamasunfanes afnty cladding

pahdl, thavet @hsm& ﬁﬁhﬁﬁbmﬁ)’&ﬁ"e? 820 R Sdsi, geg% ) ﬁ%m{ﬂé? To th1s extend,

. 828 rom top surfa
chiGH BdPA QRS AHGI0 BISNE by B trapesh.n sllongolarns 528
pr8ide anstr@as suppol26d theoeidterce the sh’@hgth Qa?ﬁﬁeﬁgidltf hﬁ"’@l%mg panel.

AP, TONRE BT RLSRTE e B SRSy e o
sizeHargee thah dhat @rotvided tnden ghehpravidus ngddltryentsf Inltaghg ihegotal number

ofgfgdggin E%Oil? roté1 'tbQ 2&1& r’orelgdlca%ggie%‘%g gﬁ‘?a%%%réaqg 'i%%g eﬁe?lge a savuég of labour

coptélrwre garpsheut the wsiaHatipn andéor mm@temqm@glg Further, columns 828

manhied seee tS withbtabdl b Relatihéy 'h@é@l hlfﬂl‘l’d]ib@éfﬁ@ fonGhé€Riid8g panel when
laid on, a of surface grea is

| s,to be
ek edole Sl R B Mot et n laasse sk
out the installati on and/ or rml nt enance wor k. Further,
col uhles p8E&It negbaglinments makes itcpqséibhstoafnlnrmatbeﬂhahhteﬁhydiate foam
f .
T T
d/ rk. The present enbodi nent nakes
an p‘gé%finﬂ?ﬂ@ g@fq\g@ag a Glcaﬁémgw L isenrding to thernressat embodiment

is h)li/uslmiedl 1ngF1g,\Mm7 Ché\ﬂc Leadthele @0LRY S fd?ﬁe@:clﬂ][& %Htﬁﬁjﬁ' Glifydel OF a core
abri

900
BT, TS 0T ABaAE e s
bl ¢qkmggth¢ graoye, zmdﬁqrg] ected outtardlyg dioim ﬂnel@rmrfaee ofsthé Odsrﬁﬁﬁhtenal as
shbxﬂn ?n bRk 9621 SH{ ﬁl@&?egﬁ%mgoér:t %a@t &?et (?Je

eac ne groove tﬁn
as IS ?W’é dng’ kg’ Qﬁ olKiigig capiag g? MefOHaﬁbbb ccajtingtagement or concrete

maderiab@dintt thefcofiMnbREal sEewS i bIBEIE 908 bi RiQ0 p&rt WRLEMER or concrete

matérial is filled into the at least one opening. Upon curing of the cement or concrete

corg material,

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 are then removed to form the cladding panel, as shown in block 912,

It will be appreciated by persons skilled in the art that numerous variations and/or
modifications may be made to the invention as shown in the specific embodiments without
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.
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shown in block 904. In the neantine, at |east one

opening is fornmed on the core material, as shown in
wohork4@66. A rigid casing is then forned by caerisagooa/00o111

cenent or concrete material onto the core materi al

shown in block 908 by which, part of cenent or

concrete material is filled ilito the at |east one

openi ng. Upon curing of the cenent or concrete

material, as shown in block 910, the rigid casing is

formed with at | east one columm with the portion

CLAIMSI into the opening, and one or nore notches at

the positions where the lugs are |located. The lugs are

t hen orm.the claddi ng panel, as shown in
Lbloé&gggg¥gﬁ?&§f%?mué%§ppreciated by persons skilled

in the art that nunerous variations and/ or

nodi% iigdtweshs aess msteriah debattom Nerficnvediihe core asatsdidwaving at least
orle@osRe 6k tbAding FRAH h TR Sotiini BEM 0GR gﬁﬁfg})fﬂ Eggcé)gd bottom

iri.t or scope of the inventi®on as broa escri
edsgﬁgfﬁ}eérgwatg%di ments are, therefore, to be

considered in all respects as illustrative and not
r estarrigid icestng fobinb oder 2opland dideg optR@boreMRFiklSdndBxteAding to the

mh&gh&ﬁﬁgggﬁécg S ARperial, a bottomsurface of the
cor e

erial having at | east one groove extendi ng
froma first bottomedge of the core material to a
sec3hd Wsreinrihe @b deast ond arasye dn rthe bpiteth; ofathe jogiedmaterial extends

theorgh MibtlofT FBMioRY OF the 2Rd ¥A8nS| RERid af ﬂ:%stcéqeec ntinuous channel
mat er i aIt and ﬁxt eagl n% tg the bottom edges o t%e core
achyP qbﬂt,onw‘fot frafdin - at | east one groove in the

bottom of the core material extends through bottom
2.por tlihendadifing tpaneli gf dlatas] ngherdinrthe ng @ich| @aghudiRechannel is of

- ) : f the claddi iy
S Y SO BB el Fet B e gl o Bppicions.
each_contjnuous channel is of sufficient cross
3-secthhgrladdineapaneloicniny 1 wehessin teyelpdding patiehicompgses a plurality of

codltifiidtg cHITFR! acERB tic ioBi sudfacd BEHE CREGINBYaRanel  of
claim1 wherein the claddi ng panel conprises a

pl uralit f continuyoys. channels. across the bottom )
*sur 1521 & ec%(f‘aq?% &P a@Ffa & g i ‘ﬁ@mb glﬂ e'fv.ﬁerﬁl.n e OF 1%46fyi Gogtipuays | channel is
copfigareditenalign writh ei ontiveousr cheandl afcmt adjueus cidinpaantlSwhen the
cladding panel is tiled.

-

D)

5. The cladding panel of claim 4, wherein the or each continuous channel is
configured to align with a continuous channel of an adjacent cladding panel when the
cladding panel is tiled, regardless of panel orientation.

6.  The cladding panel of claim 1, wherein the cladding panel is of a shape to provide
for continuous tiling. g |

7. The cladding panel of claim 6, wherein the cladding panel shape is one of:
rectangular and square.

8. The cladding panel of claim 7 wherein a first set of substantially straight
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.
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configured to align with a continuous channel of an
adj acent cl addi ng panel when the cl addi ng panel is
woizbed40461 The cl addi ng panel of claim4, whereCwsG@e/000111
or each continuous channel is configured to align with
a continuous channel of an adjacent cladding pane
when the cl addi ng panel is tilBed, regardl ess of pane
orientation. 6. The cladding panel of claiml1, wherein
the cladding panel is of a shape to provide for
9.C ontThwlmﬁhﬁg dnBDof claim!® §hefedlihe 'fﬁst%f‘%'su@étarﬁ afly Pafilel to a side

txﬂ{g % t he addi ng panel shape is one of
ﬂ@}a&g?n nd square. 8. The cladding panel of claim

7 wherein a first set of substantially straight
1& ontTheudadsling yamekdSclaim 8 ndhetrin thenfirstisch &cat sobstadiially 45 degrees to

aﬁh@ﬁf’ﬂh@%laﬂﬁﬁ’lg& §. aligned substantially at right

angles to ond set of substantially straight
conti nuous_channels in the bottom surface of the
e addhengladding panel of claimet.c hgeim ghe atediingf paiehishug is one of:

m‘aﬁg_ﬂ@dﬁdtﬂa@agohmst set is substantially parallel to a
side of the cladding panel. 10. The claddi ng panel of

iéleglr < I%Ié@er el nalte&eglalfrhgts@%gqﬂioqrﬁ M@FH an ér%l‘.}{g a cA(') our scheme

andlaciﬂnmgat@anel of claimé, V\herel n the cl addi ng panel
shape is one of: triangular and hexagonal. 12. The

13¢! aqfﬂen(ga ga&fl dt! @%g}rr% fu?gl@p%gmﬁﬂgngoaltq}ags?gnégroo?zﬁ in a top

I our att
“Eiing?j af'ﬁ@ Ei’é‘ﬁ‘@‘?lg]éatf CoEp maggripl, Cfcevmlﬁfé Y @aptiets phtheatigid eaging which

functéong 2o @ ¥Rerigheidetzamur f ace of the |ightweight core
mat eri al, occupied by a portion of the rigid ca5|ng

wh an St t heni n
1 AR AR R s f DL BE S R SGR dightveight
copematseinl addghe rigidtoaginght core material and the rigid

casing. 15. The cl addi ng panel of claim 14, wherein

15t he TheReHdatheGARBY 615G fint 1L W ikdlin IR085Mng comprises chemical bonding
additives in the rigid concrete casing around the top and sides of the lightweight core
material.

16.  The cladding panel of claim 14, 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
to the lightweight core material.

17.  The cladding panel of claim 16 wherein the at least one groove in the or each side
surface of the lightweight core material extends substantially parallel to a respective
bottom edge of the lightweight core material, such that the mechanical - bonding .

counteracts lifting of the rigid casing from the lightweight core material.

18.  The cladding panel of claim 1 wherein the lightweight core material provides
thermal insulation.

19.  The cladding panel of claim 1 wherein the lightweight core material comprises
polystyrene foam.
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additives in the rigid concrete casing around the top
and sides of the |lightweight core material. 16. The
wobhewduoug1 panel of claim 14, wherein the bondi RGT/SG2006/000111

conprises at | east one groove in at |east one side
surface of the |ightweight core material, the at |east

one groove being occupied byla portion of the rigid
casing to effect mechani cal bonding of the rigid

casing to the |ightweight core material. 17. The

205 aqcﬂeﬂﬂadlﬁl’(? afl of IRkl OwhBRIEIHR ﬁ%h%wél 1 628 'm&

xg%la a/ thei;or each side surface hghl I ght vve&ﬁ]% comprises

exiiyfied pel V’iﬁ? Oé‘?llé?ﬁ’ﬁ@ substantially parallel to a
respecti ve bottom edge of the |ightweight core

2Imat dihealaddsigglanelhdiclaind wisbianhedgid basinl 3G @avRtedsRps
lifting of the rigid casing fromthe |ightweight core

22|jrat qrhie %Laddfh% d%al-ggl%f ¢laadd @@glﬁﬁg ﬁbtolgf)rggéﬁ{ {?bgtal\{\{']eﬁfyegd’kﬂograms.

core mater r
atl on. 19. The. cl addi ng anel of claim1l wherein
23r he ihe slddimegrnel of clatpds beingp Behpientsedglydp greid vanduplift
foam 20. The cl addi ng panel of claim 19 wherein the
24.i g mlwectl@ﬂﬂing: Phsel NGt aamalzs c @mahg SESurfk 446 df substantially 0.3844

f | of
Sqﬁgeﬁe r%e? rp?%go rlFSﬁ |t€ancsélg ftﬂélq?]éﬂgﬂlg (r)]g c PZtn : c gs i ng.

22. The cI addi ng panel of claim1 weighing not nore
25 hafhe Glpsldingtnasel of domki, Ivdwpreinthe 28d catieg o eftuiiffngent strength for

th@ﬁﬁ@[td)ge@fﬁbmlgb heing of sufficient weight to avoid
w nd uplift. %’he cl addi ng panel of claim 23,

hav urface area of substantially 0.3844 sq
c addin h?’fﬁ@alﬁbtl Vhgein, hs or Satls EiRRYe i q;tgbstm@ly 12mm
deéﬁancﬂ'hbstahaﬂw Manmparide. of claim 1, wherein the rigid
casing is of sufficient strength for the panel to be

27t r a%b C@&Hdﬁ%ﬁéaﬁe? s cl%@n IT%e%@qﬂé rf%PP S{I\Ene&e%}t()f Clér?p:tﬁ%al further

erej bove 1's sub
coa@élﬁmar@aleg@rm @nemag P?Stellchnmﬁmmdbe botrom méaooltadm topy side.
panel of claim1l, wherein the |ight weight core

28mat aht @ladbibetgaael G 37, Reheddin 8251 QP 6nd Bﬁéﬁlﬁ‘@ is occup1ed by a

exte gfromt e bottom surface to the top sid
portion o1 the rigid casing forming a column in the opening.

29.  The cladding panel of claim 28, wherein the column extends to the bottom surface
of the light weight core material through the opening.

30.  The cladding panel of claim 29, wherein the column is to withstand a load applied
to the cladding panel.

31.  The cladding panel of claim 28, wherein the column is bond to the light weight
core material,

32.  The cladding panel of claim 31, wherein the column is bond to the light weight
core material by chemical bonding additives.

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

providing at least one groove in a bottom surface of a core material;
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28. The cl addi ng panel of claim 27, wherein the at

| east one opening is occupied by a portion of the
woigith4emsi ng form ng a colum in the openi ng. PRY/SGIHNG/000111

cl addi ng panel of claim 28, wherein the columm extends

to the bottomsurface of the |ight weight core

material through the openi ng2030. The cl addi ng panel

of claim29, wherein the colum is to withstand a | oad

applied to the claddi ng panel. 31. The cl addi ng pane

of gbraling 4 igid\B¥BIBIdvet @&)pca‘ihldtéfﬂ%s bBHRQBEE ﬁthehgleanh'eQthmg to the
bog% %‘tg %ﬁrtﬁ mat er i al, The cl addi ng panel of claim
mRReES eF‘PFQ“&%?W bond to the |ight weight
core material by chem cal bonding additives. 33. A
et kpdndihg tlabatileat omggraovd mdile bottaangkhe c@@é!mﬁieﬁhh@rough bottom
el e bottom surfa a
poRfGh'df 9Bl SR 1o 15 4 R o hoPiRb &P 55 o Btom of
thefladdingpanshe core material and extending to the bottom
edges of the core material; and extending the at | east
340ne THE GRMEod Bf knﬁn@,t HRERf tehe Gen %0 ol %ha.r&ll'af %U&hsufﬁment

ortions of the rigid casln to orma east
Cr?ﬁ%éefgwﬁ %%@§aewm|re%%%§ra%% inediprgal qomditions.
cl addi ng panel. 34. The nmethod of claim 33 wherein the
35or dhehmethod iafudsisn GBawhedein theotladdihfimineintompiis a plurality of
L) ralnlng
cofi o Bl s 0 Mol L S3HE LRI BT 29, 54

mherel t he claddlng panel conprises a plurality of
36¢.0n TR TAOL AGFIRE! 43 awhersin thaer isesit embisnouscbened i penfigured to

aligh 3€lth HGoRRMEhs chid@nel ldTan Edeekt (Qidd%ga?zfﬂef’%heﬂ\ﬂﬁr&écﬂmg panel is
tlﬁfe or each conti nuous channel is configured to align
th a continuous channel of an adjacent cl adding
panel when the cl adding panel is tiled. 37. The nethod
370f Ghainmtlzg] ofitleineBd6, wheeiortheac kadoaiitinuausschaluas ie borifigured to
f . .

ahglg ngchg% E@lﬁ n gné@éﬂagﬁgl‘r’lﬂglta% Vﬁiéa%g{&h ﬂiﬂ?ﬂ’ ng@gg% tq% cilzgdalng panel is
tiled, F%IdI?%QéPW%Qge@ﬂﬁ%nel ori entati on.

38.  The method of claim 33, wherein the cladding panel is of a shape to provide for
continuous tiling.

39.  The method of claim 38, wherein the cladding panel shape is one of: rectangular
and square.

40.  The method of claim 39 wherein a first set of substantially straight 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.

41.  The method of claim 40 wherein the first set is substantially parallel to a side of the

~ cladding panel.

42.  The method of claim 41 wherein the first set is at substantially 45 degrees to a side
of the cladding panel.

43.  The method of claim 38, wherein the cladding panel shape is one of: triangular and
hexagonal.
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38. The nethod of claim 33, wherein the claddi ng pane
is of a shape to provide for continuous tiling. 39.
woheo7roaed4eod of claim 38, wherein the claddi ng pansiG2006/000111
shape is one of: rectangular and square. 40. The
met hod of claim 39 wherein a first set of
substantially straight conti2lous channels in the
bottom surface of the cladding panel is aligned
substantially at right angles to a second set of
44 ub sEleenmiethiot] yofsdlaiai ARt whesinl thecilsd dida paed] Ss isRagel@nd coloured to

dding panel. 4 1. The nethod
m?@é&%ﬂ‘a%a%@mﬁg% gnﬁ%%}h? Raétfg]s is substantially
arallel to a side of the claddlng panel . 42. The
t it Bethed of alaim B3yAsther eonprésifg providieg afi leastbne groove in a top
sm"fa% bﬁﬂiel l@éﬂt‘)(/eéﬁt 888 L8R dl %c%l#fl'e&j %y\‘z%%érﬁgn %k ARG casing which

he “et hod of Ccl al rern
1h§?58&@ﬁ§885ﬁ%hﬁ%%%@@ﬂ1s one of: triangular and

hexagonal . 44. The nethod of claim 33, wherein the
46| addiengethadef ciatin $BAfretlencunm b a@itthie THher@ Mt Bre material

anﬁ%é’{#@ %Qjﬁget and graphl c pattern. 45. The method of

her conprising providing at |east one

rogve in a top surface of the |ightweight core

4lrat diveamethodc apictaimp¢6.a wherein dhe dionding compdses adiengcal bonding
add&tiwab ih YRS HigRN SorRfetd cadi i BEFul8 thé Yo GAIMN
od of cfgmm 33, fcurlt er conpri slpng gbcﬁégloggﬂgﬁghtwelght core
mg ﬁﬂ wei ght core material and the rigid casing. 47.
The nmet hod of claim46, wherein the bonding conprises
48 he fibe ahethod oif regpimd4i, t wiweesini the toading Goth#38¢ pRIVRling at least one

f th
erGas s AU it A8 B Yol A 5 et g sroove
befngnercHpicd Bt perign of 8 dgid gasing e affectonechgnioghienilingatf the rigid

cabi@p s tHeNRhE gt THfd Aserif the |ightweight core
material, the at | east one groove being occupied by a

or td, on asing to effect nmechanjca
9g ong(lrhﬁ 3]9 ({ ?éclinpgéll@w erein the at least one groove in the or each side surface
of the 11ghtwelght core material extends substantially parallel to a respective bottom edge

of the lightweight core material, such that the mechanical bonding counteracts lifting of
the rigid casing from the lightweight core material.

50. - The method of claim 33 wherein the lightweight core material provides thermal
insulation.

51.  The method of claim 33 wherein the lightweight core material comprises
polystyrene foam.

52.  The method of claim 51 wherein the lightweight core material comprises extruded
polystyrene foam board.

53.  The method of claim 33 wherein the rigid casing is a concrete casing,

54.  The method of claim 33 wherein the cladding panel fabricated weighs not more.
than substantially 50 kilograms.

- 55. The method of claim 33, wherein the cladding panel fabricated is of sufficient

weight to avoid wind uplift.
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casing to the |ightweight core material. 49. The

nmet hod of claim48 wherein the at | east one groove in
woheo7omoseach si de surface of the |ightwei ght cec®sSG2006/000111

mat eri al extends substantially parallel to a

respective bottom edge of the |ightweight core
materi al, such that the nechddical bonding counteracts

lifting of the rigid casing fromthe |ightweight core
material. 50. The nmethod of claim 33 wherein the
5 d’éigtg m’l?;lml@h‘tdq@mamﬁ, @yhemi% fre@¥add@sy sdner ﬂaﬁhﬁtmsﬁd{ dufce area of
3 AN 04 oA erein the li wel. g
YCore rrgt eri al%q%%%rprl sge?sll'gn g e%ﬁ’tﬂ?és &G%ﬁﬁlb%g‘?.uaﬁ%é“kg-

57net5: d of claim5 1 wherein the |ightweight core
rmat e1f Aetheshpf plai 38x whergidthg olgid pasiemnforfedris bb suficient strength

fobthe clHd@ingRIaheld tObe GARICBISBy WRr €i n the rigid casing is
a concrete casing. 54. The nethod of claim 33 wherein

t he-&l addi n nel .fabricated wei ghs not nore than
28z u b;,[?l 8 %%e?léqcfg}p@@nk P {5 0 t;fgﬁ’ﬁ‘. tﬁ% gt eqq%egr ReYenis fomtedctodiensubstantially
12gen dedpeandisnbstieiatlly ddminngideanel fabricated is of

sufficient weight to avoid wind uplift.56. The nethod

5090f ghai : ' I L.ng panel fahricated has
a surf g{éae%grog \gﬂg ? ﬁ%ﬁ%‘%@%ﬁ t% P g}q’g‘f/regl. @ggg}gg QHgid casipg gqmprises:
and wei hﬂs not |ess than substantially 14kg. 57. The
et AGAMEhe carermatsrial et ajonld whichi aflowsceecmaroiind tiesitles of the

cofand wfifhic ivtith thé 680G dnfeforhftd; ¢! addi ng panels to be
trafficable by foot. 58. The nethod of claim 33,

whegel.n t E_gach groove i ormed.to be i

su b‘éltg%lﬁ% it“%%ft§ “ig“r%%fgg 80 B’F?éf@&gg exfrasions of the gipoypyia, the bottom
of thg corpripatadialhaw] of any one of clains 33, wherein

formng the rigid casing conprises: placing the core

mat esriak doRcrbTRh ik | around the
oS ?% of tgg core and V\A&?%?!r)] f\?\ﬁlﬁctﬁg?cﬁgcrgaes?aﬁﬁlgcgwrb%e top and
PBY Hsdiecs b Hrefgrs: Rad Py thevnsests. npul d to provi de for
ext ensions of the grooves in the bottomof the core
60.natBrd siethodruf claim 33, 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 core material.

61.  The method of claim 60, wherein forming the rigid casing comprises filling into the
at least one opening a portion of the rigid casing to form a column in the at least one
opening.

62.  The method of claim 33, further comprising forming a lug at each end portion of
the groove projecting outwardly from the sides of the core material and upon forming the
rigid casing, removing the lugs to form at least one continuous channel across the bottom
of the cladding panel. |

63.  The method of claim 62, wherein the lugs are to prevent the groove from being
filled during forming the rigid casing,

64. The method of claim 33 wherein the lightweight core material is a molded
polystyrene foam board.

65. A cladding construction comprising:
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pouring concrete into the nmould to formthe concrete
casing over the top and around the sides of the core,
wand7odersit he i nserts. 60. The nmethod. of cl ai RCBBG2006/000111

further conprising formng at | east one opening on the
core material, wherein at |east one opening extends
fromthe bottom surface to tHé top side of the core
material. 61. The nethod of claim 60, wherein formng

the rigid casing conprises filling into the at | east

one LPFERIPHRPIANsHIARRVedf rigitbsurfage;d casing to form a
columm in the at | east one opening. 62. The nethod of

cl aiaml@3t ofidiclalidihg GRARb&I &N ofQ 1l each end, ...
paﬂglrdﬁalvﬂgr é){i t hei&ﬁé%ove r ojIl eco?ér%_gt_ﬁ% %mn%rgl#% t ér %tnﬁaf‘ﬂeone cladding
si des ﬂgw SR MLy Yrigidoasing opprraytopraad sidgs df the core

megsilnghe petmst ogp thddingganblobéiag PrevidsE adtn é’tnfeas fone continuous
addi ng

chefiHl i I ross,+the bottomof the c

gma&el . fgégihﬁ'ﬁgﬁénlgt%%%eoéad&’% H‘i’%‘%,f"még & Arainage | diganel over the
DAY prevent the groove frombeing filled during

formng the rigid casing. 64. The nmethod of claim 33

66wh e Mhe Bladiag|cb8ftieBHO BE c159K 8%%%%%%6 iltslg%g gﬁ%glsgcgﬂg panel is in

styr.ene .f oam board. 65. ing ¢
acgogﬁ%nrcf%‘flﬁ’g‘ﬁa@a ‘wat er proof nembrane over a rigid
surface; at |east one cladding panel |ocated over the
67menBherledding eomtrubbasaccoriingioasisdines, RaiBisiH@ U phtafty of cladding
r

eribeck isiceon X
Do oAy L0 A P i oo e dladips pancs.

68C| a{liﬁ” n%gg,anel being provided with at |east one
contth 1ng fenFeIctian raseerdingetobdaito 45,0fn tvhizhcpaaddjoiging is not

prqvadedl form ng a drai nage channel over the nenbrane.

66. The cl addi ng construction of claim65, wherein the
accordance with

6o.at ¢l addi panel..is in a _ o

cl a??n@ic?adggl% fﬂ%sg@f:ﬁ%ﬁiaﬁﬁoré%sf‘f WRaimo HSapdisrein rihe trigid surface

corgpasesnEencretgsiabi sing a plurality of claddi ng panels
separated by a gap sufficient to allow thernal

70.ex pHRs iR cdlful AGRLOAiRA Yatm 65 wherein the rigid surface is a roof

or serves as a roof,

71.  The cladding construction according to claim 65 wherein the rigid surface is a
deck.

72.  The cladding construction according to claim 65 wherein the rigid surface is
substantially flat, having only a drainage slope.

73.  The cladding construction according to claim 65 wherein the rigid surface is
angled.

74.  The cladding construction according to claim 65, being trafficable by foot. .

75. A cladding construction comprising a plurality of ~cladding panels as recited - in
claim 27,

76. A method of forming a cladding construction, the method comprising:

providing a waterproof membrane over a ri gid surface; and



10

68. The cl addi ng construction according to claim®65,
in which panel jointing is not provided. 69. The
W@ bk@ddiaegt construction according to claim65 Wer/8G1006/000111
the rigid surface conprises a concrete slab. 70. The
cl addi ng construction accordiing to claim®65 wherein
the rigid surface is a roof ¢t serves as a roof. 71.
The cl addi ng construction according to claim®65
wherein the rigid surface is a deck. 72. The cl addi ng
cons®FRHBE ioyPr e armmebrage atoleatt anmcbElditgeranihhavives 4 lightveight core
msteriflanrl b $ighd REdiAN bl & Jtlf%ﬂ hAd sidd@ e bl Igtr?g%l?gﬁ]ea Pleast one

ope. 73, .The cl.addi ng constructi on accor o)
Cl%‘idgf)%ﬁ%‘gﬁﬁﬂ&g @FWI%%eW’rﬂP gt lasf poeroatinupug ehhwngl agtass thiadottom of

the tladding gamed fistrings d@image cindENe/ et heGh@hbmpd. bei ng
traff cable by foot. 75. A cladding construction

CO LSl - i of ¢l I,.N anels as recited
77 oMb Mo bR Y, Whaln e SRHIE RRAD T etHghce cam 1
78conﬁlruction, the nmethod conprising: providing a

wat ePpmsgrodafeims, wheteinathe ichidding eofistnetion fatned & inM@cordance
withvéainishgs, menbr ane at | east one cl addi ng panel having a

i ght wei ght core material and a rigid casing over a

to h.des o e. core material, the at |east one
19 T SR E B of 15inh v ot P thep debstantialy 5 i,

conti nuous channel across the bottom of the cl adding
80panéhe msihadnef elaitr 38 vdgecin hian cleddioy Pandl HEbHEA Bt an area of

not/rhoretgh gﬁggﬂgalgfs ﬁz'ai m 76, wherein the claddi ng panel
is in accordance c

aim1l . 78. The nethod of claim 76,
wherein the cl adding construction forned is in
accordance with clainms 65. 79. The cl addi ng panel of
claim11, having an area of not nore than substantially
5 n2. 80. The nethod of claim33 wherein the cl adding
panel fabricated having an area of not nore than
substantially 5nP.



