20 MAY 2005 WD 98/ 16697 *167167* PCT/ AU97/ 00692 -1- TI TLE: WALL MEMBER AND
METHOD "OF CONSTRUCTI ON THMHN“'MHM CAL FIELD The present inventiof Y MAY 2005

relates to an inproved wallil ceiling and nethod of construction
t her eof - wo Jaif ND ART Therwrné7s a great demand in the buil di ng{ I ndustry
for a |ightweight contenporary monolithic wall systemas BRTAPEPAZi ve to

traditional brick or block work at. a nore attractive price and offering
greater design flexibility. There is also ajgreat demand to reduce the
time of construction of traditional masonry walling systens. 10 There are

many | i ght wei ) o] ‘ren " nry lookali ke systenms utilising
traditi ona}Nerg?EE' ﬁy %%Bﬁ%%géﬁegﬁﬁ&ﬁﬂﬁﬁ? p%gcﬁﬁl@éﬁ(éﬂ:'gl dHERBOFed or
coated to achieve a nasonry appearance. Wil st these systens give the
appear ance JEGHNYRAL KIEEP do not achieve the "feel" or solidarity of
masonry. There are al so many masonry panel systens currently avail abl e.

General |y, panel s ThkSredent ﬂb@nﬁﬁ%lﬁé@td@p%ﬁ%g% R%gl],;wh%c]é{ésrlci%ﬁ%ﬁtagg maRSEof

bet ween two adj acent fibre reinforced cenent

| i ght wei ght . These panel systens, however, are generally
constructedcgﬁﬁﬁfsc?%gﬂgegé i ncur substantial transport costs. Further, the
panel thenggl are quite heavy and require cranage or considerable man
handl i ng to AréﬁépféUN%éRﬁanel s are also inflexible with regard to design,
and are generally only being provided 20 as a two-di nensi onal panel,

| eading to furtherTheosiss: dreat demantitie teaibiildigg irfdeB R Rirl M@ tweiphe EdRempor.

production of cast concrete walls, floors or ceilings requires corrppefryand

bul ky T or mexdnolittic dalll H8eh'f AeateRfiviabtradld 281 bk G&IbLNY oY aincahmioxse then
attractive price and offering greater design flexibility. There is also a great demand to
reduce the time of construction of traditional masonry walling systems.

10 There are many lightweight stucco or “rendered” masonry lookalike systems
utilising traditional stud framing covered with sheeting materials and rendered or coated to
achieve a masonry appearance. Whilst these systems give the appearance of masonry they
do not achieve the “feel” or solidarity of masonry.

There are also many masonry panel systems currently available. Generally, panels

15 of this type are manufactured by filling the space between two adjacent fibre reinforced
cement (FRC) sheets with a lightweight concrete core. These panel systems, however, are
generally constructed off-site and incur substantial transport costs. Further, the panel
themselves are quite heavy and require cranage or considerable man handling to install.
The panels are also inflexible with regard to design, and are generally only being provided

20 ° as a two-dimensional panel, leading to further costs for on-site cutting.

Conventional on-site production of cast concrete walls, floors or ceilings requires
complex and bulky formwork, to define the desired wall, floor or ceiling which is then
filled with a conventional concrete/aggregate mix. The heavy concrete/aggregate mix
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filled with a conventional concrete/aggregate nmix. The heavy v 2005
concrete/ aggregate m x *@00002* 2 0 MAY 2005 PCT/ AU97/ 00692 Recei \%g%
Decerfer 1998 -2 places substantial stress on formwrk and i s URCTIAWAIReSP
produte Iightweight walls, floors or ceilings. Further ofécdiess 24 Dectdiger 1998
added difficulties associated with producing, transporting and installing
such heavyweight material. It is an obje2t of the present invention to
overcome or substantially aneliorate at 5 |east sone of the disadvantages

of the prplacesanbstailBel- a8 URFoBRwWHHEan MNEEINELEN|ARctbdidedl ghtwsipht WaNE Hd,Qn
provi des a nmethod of constructing a wall, floor or ceiling I'n situ,

wher ei n sgd «ti h i Féd@ag ; ectin bstantially rigid
frame def ?ﬂn?érlllg 'rgﬂ{thglﬁé rearah]t.tg%gg&glfsdlgﬁ% ({S,achbag?cfi\g}stHféo §fr}%’ng;
attachi ngtfibhﬁ.rei f.orCﬁg ce titious sheets to said front and rear
faces, tol'fS5PRIUNG Angiipsteling sy welghit eatsrind a | ght wei ght aggr egat e
concrete slurry with a density between 200 kg/nB and 1800 kg/nB into said
voi d; 15 and al Itdwimgbjseli of the prasentdnyéntionyto beerseme an sutstantial ivagetbrats ai d
sheets are adapted to absorb sufficient noisture to provide natural

adher esceleaft soaicthf el dicedvantdgds b thePrivaiafl. sheet s without substantially

| osing their structural integrity during setting and curing. The present

i nventi onmgcgogwb@eﬁ{éwéw%ﬁes a nmethod for constructing

Accordingly, the invention provides a method of constructing a wall, floor or

ceiling in situ, wherein said method includes the steps of:
erecting a substantially rigid frame defining front and rear faces of a wall, floor or
10 ceiling;
attaching fibre reinforced cementitious sheets to said front and rear faces, to form
a void therebetween;
injecting a lightweight aggregate concrete slurry with a density between 200
kg/m3 and 1800 kg/m3 into said void,
15 and allowing said concrete slurry to set and cure;
wherein said sheets are adapted to absorb sufficient moisture to provide natural
adherence of said concrete slurry to said sheets without substantially losing their structural
integrity during setting and curing.
The present invention in a preferred form provides a method for constructing
20  walls, floors or ceilings which has greater flexibility than current prefabricated systems and
which is easier and cheaper to use than current conventional on-site systems while still

retaining the desired look and feel of masonry.
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I'l's, floors or ceilings which has greater flexibility than current
f)(r)e:‘N:brl cated 'systens and g\/\/m ch is easier and cheaper to use thap UCngljﬁs
convertii onal on-site systems while still retaining the desired | ook an
feel of wessnesy; AVENDED SHEET - TPEA/ AU 20 MAY 2005 WO 98?;,2;‘5&%_7, f
PCT/ AU97/ 00692 -3- Not all fibre reinforced cement sheets : PUte for
the inventive process. Sheets which are suitable for use with the present
inventive construction nmethod are adapted3o: (i) absorb sufficient
noi sture to provide natural adherence of the concrete to 5 the sheets

fol I owing curing; Nantdll fibiré Jeisfobeddarincal kyeet@ird kakdbld Reithe S
i gt egri tg duri ng curing. Both the noisture perneability ang%or t ekness of

be cI ear to
t he sheet (k S%?éé?ié’wﬁfcpﬁégé glflga%@e cﬁus?ﬁﬁf{h thpz)FesBrgtinﬁtégqrt#vgﬁpwpn mashedgfeegat e
ed i
D orote. : s poured into the void between the sheets, the FRC sheets
COHCFEtesuaYLd' P h b tion of water is
will  absord 2R %ePt ai n quantity of water. This absorp t orall
required so that as the concrete firstly sets then cures it natu y

adheres to the cefiént rbswhsuffivestt snoisard toeprbville @akeiTahe SHEE SMARSR e (o
noi sture, they lose strength. If noisture absorption continues, the sheets

lurry is
may be weakibasHediofdlotn@BusNg ey, that the weight of the is s
su%/fi cient to cause tot a? Fosgé of structural integrity of the sheets and

The present
escape of the ce t romt oi d bet en t he sheets.
appl Pcants have gﬁ pr?%l%:i\ag i lyf“&?]ﬂ %SWEP 3lintegnity dusingsasingl e t o

i I
de sheets whjch absorb suffi ci ent noi sture to allow for natura
g(rjﬁ\e“r eﬁce of the %BWC‘PEP@’ﬁer RiTmenbidity and/euthitkantsi cflthy streei(St by bé Bukted to

meet these criteria.
As will be clear to persons skilled in the art, when the water borne lightweight
10 aggregate concrete slurry is poured into the void between the sheets, the FRC sheets will
absorb a certain quantity of water. This absorption of water is required so that as the
concrete firstly sets then cures it naturally adheres to the cementitious sheets,
As the fibre cement sheets absorb moisture, they lose strength. If moisture
absorption continues, the sheets may be weakened to such an extent that the weight of the
15 slurmry is sufficient to cause total loss of structural integrity of the sheets and escape of the
cement slurry from the void between the sheets. The present applicants have surprisingly
found, however, that it is possible to provide sheets which absorb sufficient moisture to
allow for natural adherence of the concrete but which stil] substantially maintain their
structural integrity during setting and curing of the concrete. This is particularly useful
20  since it allows for production of lightweight walls, ceiling or floors on-site which give the

solid feel and look of conventional masonry without the need for additional formwork or

reinforcement of the sheets.



structural integrity during setting and curing of the concrete. This |
particularly useful 20 since it allows for production of |ightweight IMAY, 2005
ceiling or floors on-site which give the solid feel and | ook oPCI/AU97/00697
convefiti onal masonry without the need for additional forR#gsived@1 December 1998
rei nforcenent of the sheets. 2 0 MAY 2005 PCT/ AU97/00692 Received 21
Decenber 1998 -4- So called "l ow noisturg-perneability sheets", for exanple
as disclosed in copending International Patent application No.

T e 90522 Shedltd Sow EAISRAE ARitablify Blolbyol ELARGAE iRl O 21 Y

fd
suitable for the nethod in accordance w esen?1 |nven Such a

| ow noi st abl I aof .strength due to 5

moi st ur o %%Esé‘%% TRatibtd RsfértapPlcatiop hiﬁ&%iﬁé@qsazmqémmmmm
sheets. is known in the art that |ightweight concrete for use in

manuf act uhﬁéel@fbmeferwcmarp@ﬁ@lcsllarb' sujtabledbr themaethodin axddidagceivithahe pregertade
air/water chem cal foam or expanded |[|ightweight aggregate beads to a water

bor ne cenkventidnurSugh aTywiraaistute peigeabilth ty@iditon @69&&%9@535%%9’@%1%%&@” ry
whi ch may be used with the present i nventive net hod rise 50-70%

by vol ynefsng¥R 60-40% of 5-15% of
cenent, 5r_n155% of wa errp %é%)é@ ?5; ?ﬁnwngéaﬁed onvFllltéoél&?gﬂggShSFtsot her fine
siliceous mate The enS| | i ghtwel ght aggregate concrete slurry
ranges from 2ooftk~§#‘%ﬂ§”‘w“ £ 80" %%ﬁwelahtem?ta&mﬁdmmmu {pstugn of buildingt e
has a densiti/ typically in the range 1800 kg/nB to 2600 kg/nB. 15

Advant agebansisyis typdeillyi roadd byradding althergyre-mbasle airéwatacthedsidali foamtue ekpgidedei ght
concrete slurry if the wall, floor or ceiling is designed for a particular

pur pose efglhtieRsht ﬁ@ér@-ﬁzﬁ@ﬂ&ads(% af Water b&inik eERBht ety STyHitAB/, the GQitWe@e ST C.

aggregate concrete slurry which may be used with the present inventive method may

10 comprise 50-70% by volume of expanded polystyrene granulate, 20-40% of sand, 5-15%
of cement, 5-15% of water and 0-20% of fly ash, pulverised slag or other fine siliceous
material. The density of lightweight aggregate concrete slurry ranges from 200 kg/m3 to
1800 kg/m3. In contrast, normal weight concrete has a density typically in the range 1800
kg/m’ to 2600 kg/m’.

15 Advantageously, additional material may also be included in the lightweight
concrete slurry if the wall, floor or ceiling is designed for a particular purpose eg fire
retardant for fire resistant walls, floors, ceilings etc.

BRIEF DESCRIPTION OF THE DRAWINGS
So that the present invention may be more clearly understood, a preferred

20 embodiment will now be described, by way of example only, with reference to the
accompanying drawings in which:-

Figure 1 is a perspective view of a frame suitable for use with a present inventive

method
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BRI EF DESCRI PTI ON OF THE DRAWNGS So that the present invention may be nore
clearly understood, a preferred 20 ermbodinent will now be descri bg&gm/,%{ o005
way of. exanple only, with reference to the acconpanying draw ngs i h!

[ Y w [ [ f f suitabl e for use gu sent
Fi.gure'l woogi4ees spective view of a frane /09&99
[ n\%ent i ve met hod AMENDED SHEET - | PEA/ AU WD 98/ 16697 T O %‘(!)%

PGI/ AU97/ 00692 -5- Figure 2 is a perspective view of the frame of Figure 1
clad in fibre reinforced cement sheets and-Figures 3 and 3A are
cross-sectional views through a conplete wall, floor or ceiling as

constructed by t hRignres & persyesive wiewref edranke NFﬂE&eFﬁaa%BBMeNQW%{EeJ HE
| NVENTI ON Turning firstly to Figure 1, the first step 1n the irnventive

method is t | frame for the desired wall, floor or ceiling. The
frame 10 i s&ﬁ?g}?égﬁ Egndconst ructed using conventional |ight bg?;Jge I oald 20
bearing steel frapes. In this case, the frame 10 conprises ottomrai ,
top raigl 30 conn:}g‘éébes BENGTPES-PPtigRRl iews thyough eeareplespaalb dloapar t
studs 10 40, Preferably each frame nenber has a mnimum material thickness
of 0.55 mmeciling asponsmbaied by the missat imendie hresitod, enber conprises an
el ongated "C' section channel nenber. O her cross-sections such as "Z",

“I" are 2qUWIODESRFORUCAT eINYUTAIEE eNENTICR@Ch frame nmenber includes a
pair of parallel spaced apart flanges 41, 42. These fl anges

Turning firstly to Figure 1, the first step in the inventive method is to provide a
frame for the desired wall, floor or ceiling. The frame 10 is preferably constructed using
conventional light gauge load bearing steel frames. In this case, the frame 10 comprises
bottom rail 20, top rail 30 connected by substantially vertically oriented spaced apart studs

10 40.

Preferably each frame member has a minimum material thickness of 0.55 mm. In
the embodiment shown, each frame member comprises an elongated “C” section channel
member. Other cross-sections such as “Z”, “I” are equally as suitable. Most preferably
each frame member includes a pair of parallel spaced apart flanges 41, 42. These flanges

I5 notonly serve to assist in attachment of the FRC sheets, as will be explained below, they
also reinforce the wall, floor or ceiling.

As shown in figure 2, the next step in the inventive method is to attach a number
of fibre reinforced cement sheets 50 to the frame. These may be attached to the frame by
any suitable mechanism however the applicants have found that screw fixing of the cement

20 boards to the frame provides for reliable connection. Glue may be applied to the frame to
hold the FRC sheets in place while screw fixing the cement boards to the frames.
Preferably, edge portions 51, 52 or abutting sheets 50 are connected to a common stud 43.

This reduces relative movement between abutting edges of sheets 50.



15 not only serve to assist in attachnment of the FRC sheets, as wi%sn QEY 2005
expl ai ned bel ow, they also reinforce the wall, floor or ceiling. shown

“in figure 2, the next step in the inventive nethod is to attachpgy

of Tite reinforced cenent sheets 50 to the frame. These R&Mv&ﬁl%g@&%@‘sﬁg%
the frame by any suitable nmechani sm however the applicants have found t

screw fixing of the cement 20 boards to_fghe frane provides for reliable
connection. Jue may be applied to the frame to hold the FRC sheets in

porttons 51, 5o 14 Ve e ReRERECET BN i B o PR SberuRr eapons hay

Thi s reduces rel gtgi ve novenment between abytting edges of sheets 50. 2 0 MAY
2005 PCT/ ADSHIRR) 669sityReed weei 400 andbd 8Q0kse/m” nowsg preferably arowyit 409-500 kelgdr egat e

slurry to fill the void 60 formed between the sheets has a noninal density
bet ween 20be dightwiBElR degrenBslunytmay bé of amvynthﬁumnm&%&mmﬁcmg fafe

I'i ghtwei ght cenent slurry may be of conventional conposition and can
expanded oD SR EAY SRR ANRAKAAT A0 I KDl pobsfleest b hersboy
provi ding useful. recycling.qf waste progducts., Mdst preferably, the

|i ght weli gﬁ‘{‘g@ra Wﬁ%’%& f%?t%b%lﬁ Fhﬁféhywl}évm wsetul serysting ek waste produstss Most

wei ght. An exarrgl e of a suitable |ightweight concrete slurry conposition is
as fol | ondrefehly, thedightweightslofrydag arlgwimaibtucemnter2 g 160 %oMvare oelss bjl0 160
kg of fly ash 1 nB of polystyrene granulate 4 litres of air entraining

agent, anoveight. An example of a suitable lightweight concrete slurry composition is as follows.

One cubic metre of slurry includes:
120 kg of cement
10 160 kg of fly ash
Im’ of polystyrene granulate
4 litres of air entraining agent, and
approximately 150 litres of water
Generally, a concrete agitator containing the cement/fly ash slurry will arrive on-
15 site. To this is added the air entrainer which is mixed for an appropriate time eg two
minutes. The polystyrene may then be added to the aerated slurry and while mixing,
sufficient water added such that the resulting slurry will sit as a ball in the palm of the hand
but readily flow if the hand is shaken slightly.
An alternative simpler method of producing a suitable concrete composition for
20 use in the inventive method involves mixing 6 parts by volume of EPS (expanded
polystyrene), 3 parts sand, 1 part cement and 1 part water. This slurry may be mixed on-

site optionally with a foaming agent or air entrainer.
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approximately 150 litres of water Generally, a concrete agitator containing
the cenent/fly ash slurry will arrive on- 15 site. To this is addgcbmgrngjsr
entrai-ner which is mxed for an appropriate tine eg two minutes. The

pol yst yr wieogrget hen be added to the aerated slurry and whi . %) N
sufficient water added such that the resulting slurry wll ljgl'(mgg/oggd&a” in

the palmof the hand but readily flowif the hand is shaken slightly. An
alternative sinpler nethod of producing a-guitable concrete conposition for
20 use in the inventive nmethod involves mxing 6 parts by vol une of EPS

(expanded pol yst Fhesm}ry Anperihjecedisto the Pakie &‘Q’ﬂ?%"wh&e?ﬂﬁheﬁ,@é Sfate s

slurry may be m xed on- site optionally with a foam ng agen

entrai ner. &l\@}\m = : Y, 2005 WO 98/ 16697 PCT/ AU97/ 00692
-7- The slurry caﬁ% ?gﬁigr%bé%%ég |t§y%&ﬂ%e%r% FRAVIMEY0E RerBeRysluipr. dke fibret he

top plate 30Q. by holes.in the fibre cement sheeting 50. After pouring the
cenment sl ur%l/n, O{Cﬁé CFn PteSheFtéiaEfoLéBﬂSme%ﬁé@tlgoahngh strehgthu fhe fibre
tenporarily loosing their strength. The fibre reinforced cenment sheets are

chosen sucheirfaiced kepentsboets asudtidsen enth thiai they aBsdrd s §1di QhireTo g,%\na@kor
adherence of the concrete but maintain their structural integrity during

i 1 sl adienchcofud corkrdid bV RARKAR ol BRI R IPUSIAY Curing. As

perneability fibre reinforced cement S ® .
e S BPR B D B et csot ot
reaction product of netakaolin, Portland cenent, crystalline siliceous
materi al ard®W&t1asexamphigedin Intamational Patent appliviadon i, POTEAUSBMIDS2S, 4k RES
reinforcenent. Alternatively, |ow density sheets may be used. Low density
boar ds t ypiwigh invehvemethod. Such sheets preferably comprise an autoclaved cured reaction
product of metakaolin, Portiand cement, crystalline siliceous material and water along with
10 other suitable additives such as fibre reinforcement.
Alternatively, low density sheets may be used. Low density boards typically have
a density lower than 1200 kg/m> preferably 800-900 kg/m>. Such low density sheets may
absorb a greater amount of moisture than the abovementioned low permeability sheets
however, such low density sheets are lighter and accordingly thicker sheets may be used
15 thereby ensuring retention of their structural integrity during curing of the concrete.
For a wall with stud centres placed 300 mm apart, the preferred minimum
thickness of the sheets, using conventional fibre reinforced cement sheets, is 6 mm. Using
~the abovementioned low permeability or low density boards the preferred minimum is also
6 mm.
20 If we space the studs further apart, however, for example to 400 mm, the thickness
of the conventional fibre reinforced sheets must be increased to at least 9 mm,

Surprisingly, however, the applicant has found that when using the abovementioned low

permeability and low density boards, 6 mm thick board is still adequate to absorb sufficient



a density lower than 1200 kg/ n8 preferably 800-900 kg/nB. Such | ow density
sheets may absorb a greater anount of noisture than the abovementi 2feMAY G005
per neabi | i tx sheets however, such | ow density sheets are |ighter and
accordi r}ﬁpﬂ 1¢6°Tker sheets may be used 15 thereby ensuringpepl@ehs ,
their structural integrity during curing of the concrete. For a walf wth
stud centres placed 300 nmm apart, the preferred m ninmum thickness of the
sheets, using conventional fibre reinforceti~cenent sheets, is 6 mMmm Using

t he .above L.oned | ow perngability or |ow density boards the preferred
mi ni mum | sr,r%g ‘?B’ﬁ‘sgﬁﬁgh%)r} gF e copaiete artdemsintids strudthA® int@RaY uril @@Niﬂggnﬁor

exanple to 400 mm the thickness of the conventional fibre reinforc

sheet's nustuBes Phihesasenttd. oBatusingamith 8 Ml thRKh&:i1Sé,0al wovever, the
appl i cant has found that when using the aboverr%%tl;é%ﬂjggx? 'tyr?é(j%éjtﬁfl?‘ﬂy

and | ow debsaddyithopsEle & Lhj is still adequate to absorb
sufficient 2 0 MAY 2005 V\og%gsc/ 1%%§?Q§@%ﬂ’ﬁw%%@6wymwmgﬁsmbetanoal

adhesi on of, te .an intain structural integrity during setting
and curi nge%Pﬁ?ﬁgp%%tﬁé?aetf"é% %’@llﬁé‘?‘ﬁgw%ch 6 mmthickness | ow permeability
or | ow (gensity board, it is possible to space the studs further apart

t her eby °pr ovi di nd °Previds mdaquase adesthwcdfi the citted ROhdreRRhE ik aﬁ(pgaa% gooyr
costs. 5 To provide adequate adhesion of the cured concrete an ronte and

rear faci ngheesstdbtise dRetstrigstsdesHSs suf ficj.ent poisture. To test
this moisture perneabili ty,S a sanﬁlﬁﬁg?ﬁ?ﬁg{u?eﬁtt%gﬁéghll’sa\%’loﬁ&’rgIREEPC%EIIWsa

attached t . ertical tube 50 mm in dianeter. A 1.22 m
hi gh col unngd%élgv?/g@gﬁ El|tezlrargr%1|&3gnctlIg$ %tée E# % ‘ﬁéac{b‘%@ the dowereendwif atvertecal paesitgm

t hrough the sheet ove % 48 hour period is measured. For the conventional 6
mni o sheftTPFETwAL L2 Fehigbaalenn ofvaterds mbirained 1ethe hEBY andRQE nidiGyf MM
| ow pernmeability

passing through the sheet over a 48 hour period is measured. For the conventional 6 mm

10 sheet, the water permeation rate was 1-2 mm per hour. For the 6 mm low permeability
sheet it was 0.5-1 mm per hour and for the 6 mm low density sheet it was 0.2-0.5 mm per
hour. Each of these sheets has adequate moisture permeability to provide for adhesion of
‘the sheet to the cured concrete.
The lightweight concrete should be pumped slowly into the void as a high flow

I5  rate will exert excessive pressure on the fibre reinforced cement sheets and vacant pockets

may form in the wall cavity. It is not necessary to vibrate the lightweight concrete. Light

tapping on the wall is all that should be required for compaction.

In another embodiment, the void may be filled in various stages. To explain, in

order to reduce the weight to be supported by the moist fibre cement sheets, the void may

20  be only partially filled eg. bottom one third and allowed to cure after which the middle one

third may be filled and cured followed by the top third.



sheet it was 0.5-1 mm per hour and for the 6 mm|ow density sheet it was
0.2-0.5 nm per hour. Each of these sheets has adequate noisture 20 MAY 2005
permeability to provide for adhesion of the sheet to the cured concrete.
The ligh ¢ oncrete should be punped slowy into the void as a high

f1 ow 15%%%“\%\%% exert excessive pressure on the fibre rdiGH4Y¥O86Renent
sheets and vacant pockets may formin the wall cavity. It is not necessary
to vibrate the |ightweight concrete. Light9-tapping on the wall is all that
shoul d be required for conpaction. In another enbodi nent, the void nay be

filled in vari OUSASERE®S in FipeXB) @E@Lghixﬂeigl’i‘trété%ge%}% %Sﬁggﬁﬁ%ﬁg‘g@%r@i& o be

supported by the noist fibre cenent sheet

partially f{l] : t. third and allawed tqQ cure after whjich the
m ddl e one Béttﬁug%dﬁ‘%ifbt}gtéﬂﬁﬁrgelﬁshgﬁﬁ ‘é‘if?@-&l’f"(ﬂ"ﬁa%éd%g&v ceifipg pHophwhigh ipngt
MAY 2005 WO 98/.16697 PCT/ AU97/ 00692 -9- As shown in Figure 3, the

| i ght wei ght°MYy4ebiyightduylegksandifeels Jike comeentinaaluoasdnhet ween the fibre
rei nforced sheets thereby providing a wall, ceiling or floor which is not

only |ightweight Inuthekobkdimad shewhshd iteetscSyuarhiPRAhe TBSP
enbodi nent shown the sheets 50 attached to the front a%d regﬁM?gégg&%ﬁwpﬁe

5 franme ar b8y : 2 Of - i to each other. This is not

essent i ajlli f.f (r)a‘%%fllgﬁf‘sg r?’%e?iolﬁ' &gﬁgp{e#[etwgﬁze’g %?Fﬁ%‘/f :@U%H RPtgesenfalitgthg jnygntion

al i gnment such, that the ed ortions 51,52 of respective front and rear
Ryt 1 95

faci ng sheeatng1 BF NSt e Bpl&eo‘ﬁ‘rfﬁlﬁué’t: alignment smah theae the ddge popiioss 1 (bt

enbodi nent, the edge portions 51,52 are rebated as shown in Figure 3A. A
sui t abl e j dF¥ICAVEBAPOUNreBs acngshsetanye gaphbktoemnmadjseide4Bg sheets, 10
and a strip of reinforced tape 56 or simlar then placed across the join
and enbedded in thethefhni prefeeRARMBMdiment, the edge portions 51,52 are rebated as shown
in Figure 3A. A suitable joining compound 55 covers any gap between adjoining sheets,

10 and a strip of reinforced tape 56 or similar then placed across the join and embedded in the
joining compound.

Generally, the concrete should have fully cured within approximately 7 days of
filling. At this time, any remaining pockets may be filled with further lightweight concrete
slurry or cornice adhesive and general finishing of the wall, floor or ceiling completed.

15 The inventive method does not involve any new building trades or skills and is
substantially faster than traditional masonry systems. The lightweight components used in
the inventive method reduce transport and cranage costs and are infinitely flexible in terms
of designs. There is no factory operation to produce panels or special components and all
walls, floors or ceilings can be produces on-site. Of course, if designed as such, steel

20 frames can be fully or partially completed prior to installation and brought to the
construction site for cladding with the fibre reinforced cement sheets.

The lightweight concrete slurry may be of conventional composition and can

incorporate scrap polystyrene, fly ash and other waste materials thereby providing useful



Generally, the concrete should have fully cured w thin approxi matfh days
of filling. At this tinme, any renaining pockets may be filled w MAYr 206% r
| i ght wei ght concrete slurry or cornice adhesive and general finishing of

t he wal | WO988166970r ceil i ng conpl eted. 15 The inventive met 'i»?ﬂ &3 no

i nvol ve any new building trades or skills and is substanti a {g'? than
traditional masonry systems. The |ightwei aht conponents used in the

i nventive method reduce transport and cradfge costs and are infinitely
flexible in terms of designs. There is no factory operation to produce

panel s or &p¥eling obwaste prrdustsarBined the stary pencira@ehsd %n@seﬂol t*l@ %ré:?e'th%

produces on-site. Of course, if designed as such st eel Fames can b

fully or paeméstshyets,ap®WalleRePihOf and brou ht to the
construction site for cladding vé)tthélpﬁ S@ﬁlgsj WTEHS’BE%E"ﬁqu%ets The

l'i ghtwei gh rr be.of c ventlonal conposi tion and can

i ncor por at gnoglgqu%fﬁétggfysp’yf%lﬁwq oistuge Sotl} W&emﬁbﬁg)mnheeshmt stophimgeby
provi di ng usef ul 0. MAY 2005 WD 98/ 16697 PCT/ AUQ7/00692 | -10- recycling
of waste pFYHBRYYS tasbaaged and erdyeesthe dikelihantdesf jaintclackinlg Hetwddhatht shicks,
reinforced cenent sheets, the wall sheeting itself is stabilised thereby

i ni ni sﬁng%&hbsgiqthemﬂxvemﬂmnéﬂ&%én deRribed Wi | SLuEe effe
enabl es si npl er sheet stoppl ng corrp(r)lunds torggkexﬁgg%ma%n%%yﬁ%l%@p? tw’lp

| i kel i hoodb®findihd t. eets.. 5 Although the invention
has been described (%MG% hr e? glrl%ﬁcle l?éc:arttt ﬂéa@l?elev?qtlf’néﬁ%)h%? g@bpdiedjin manlyether

under st ood tl)_ynthose skilled in the art that the invention may be enbodi ed
i n many oth forms. 2 0 MAY 2005 -11 CLAIMS



1. A nethod of constructing a wall, floor or ceiling in situ, wherein said
met hod * includes the steps of. erecting a substantially rigid i nt20 may 2005
frame defining front and rear faces of a 5 wall, floor or ceiling;
“attaching fibre reinforced cenentitious sheets to said front and rear
faces, to forma void therebetween; injecting a |ightweight aggregate
concrete slurry with a density between 200 kg/n8 and 1800 kg/nB into said
void; 10 and allowi ng said concrete sl urlrly to set and cure; wherein said
sel ected sheets have a noi sture absorbency rate for adherence of the core
to the shedllsAIMS nat ural adherence of said concrete slurry to said sheets
W thout substantially losing the structural integrity of the sheets during
setting and. curi ngmetodAfeBhdtiediog a aansflbetcdricaging itveid, wHekr€if €ai@inetligdd i ng in
situ according to claim1 15 wherein said fibre reinforced cenentitious
sheets haven@,dmimrd Uk Absorbency rate of at |east 0.2nmmper hour. 3. A
nmet hod of constructing a wall, floor or ceiling in situ according to claim

o et n e | et ORSSA R B Y o iR

pol ystyrene granula 0 oor or
ceiling in sit;ﬁ@accord]i. ngq to any one of the preceding clains wherein the
cementi t] odRIGHOAE ¥ &G ei nforced with cellulose fibres. 5. A method of
constructing a wall, floor or ceiling in situ as claimed in claiml
wher ei n the voi d &8cipsst ant i breyremiforcedicamertitiongsitonksite haid Ayt anghrcar
concrete slurry. ../T 11 171R 2 0 MAY 2005

faces, to form a void therebetween;

injecting a lightweight aggregate concrete slurry with a density between 200
kg/m’ and 1800 kg/m’ into said void,;
10 and allowing said concrete slurry to set and cure;
wherein said selected sheets have a moisture absorbency rate for adherence of
the core to the sheets by natural adherence of said concrete slurry to said sheets without
substantially losing the structural integrity of the sheets during setting and curing.
2. A method of constructing a wall, floor or ceiling in situ according to claim 1
15 wherein said fibre reinforced cementitious sheets have a moisture absorbency rate of at
least 0.2mm per hour.
3. A method of constructing a wall, floor or ceiling in situ according to claim 1

wherein the lightweight aggregate concrete slurry includes expanded polystyrene

granulate.
20 4. A method of constructing a wall, floor or ceiling in situ according to any one of
the preceding claims wherein the cementitious sheets are reinforced with

cellulose fibres.

5. A method of constructing a wall, floor or ceiling in situ as claimed in claim 1

wherein the void is substantially filled with lightweight aggregate concrete slurry.

[ A PA ¥4 W 4



-12- 6. A nethod of constructing a wall, floor or ceiling in situ as
claimed in any one of the preceding claims wherein the void is feld gy s

stages by repeatedly filling a portion of the void with a |ightweight
aggregate concrete slurry and allowi ng that portion to cure prior to
filling another portion of the void. 5 7. A nethod of constructing a wall,

floor or ceiling in situ as clained in a1I one of the preceding clains,
wherein said frane is constructed utilisi'ng traditional netal frame studs.
8. A nethod of constructing a wall, flogr or ceiling in situ as clainmed in
any one of%the gt BEldR] cEnsincing aaalleflaoraricilmedpeite pyelaireathingay 95%
section, "C' shaped 10 channel section or other section shapes such as "Z"
section, "Iloftkg precglingclpmshslicrom thoreidrisbtiehim sageabl refaatedty BHingeiporthap i n
situ as clained in any one of the preceding clains, wherein said frane

stud i ncl uddshavet widl 4 lightetighaagré@lte sqregdsiuapant aflbwigasatGRmiaclhadrdy a
web, such that in use said flanges extend substantially adjacent and

paral | el t oyrit®HRBGlanYhef pOHonQF tHRid f aci ng sheet. 15 10. A method as
clainmed in any one of the preceding clainms wherein the reinforced

Cemant! tgou'f. Sheez&%le%o% (ﬁ*&%%tﬁﬁ:lti é fv@eﬁf, ngldortc%il'nai i%.sgt{laaggl in]i(;,l‘d in nA orlrlgt hod

as clainmed 1n any one of the prec di ng’clal s er' 8t SArd" el 8 ¢&d

cenmentitious.sheets are mechani cal l.y fastened to sai.d franme, 12. A pethod
i ¢ i

of const ruct’iAgPECGHNS Clapms, shegin suf! ffamy is fonsirugte igg deditionaldngtabne 20
of the preceding clains, wherein said |ightweight concrete slurry includes
a noi sture fTaBAsEAS of 50% or |ess water. 13. A method of constructi ng a
wal |, floor or ceiling in situ as clainmed in any one of the preceding
clai ms, whed.ei n sAinkthahefenetngdtungraywalh dloodescd emninrsjruagehiised ai 4any one
entrainers and/or |ightweight aggregate material such as pol ystyrene beads,
fly ash of the preceding claims, wherein said frame studs can be box section, “C” shaped
10 channel section or other section shapes such as “Z” section, “I”” ctc.
9. A method of constructing a wall, floor or ceiling in situ as claimed in any one
of the preceding claims, wherein said frame stud includes a plurality of parallel spaced
apart flanges connected by a web, such that in use said flanges extend substantially
adjacent and parallel to a respective front or rear facing sheet.
15 10, A method as claimed in any one of the preceding claims wherein the reinforced
cementitious sheets are chemically fastened to said frame.
11. . A method as claimed in any one of the preceding claims wherein said
reinforced cementitious sheets are mechanically fastened to said frame.
12. A method of constructing a wall, floor or ceiling in situ as claimed in any one

20 ofthe preceding claims, wherein said lightweight concrete slurry includes a moisture

content of 50% or less water.
13. A method of constructing a wall, floor or ceiling in situ as claimed in any one
of the preceding claims, wherein said concrete slurry includes foaming agents, air

entrainers and/or lightweight aggregate material such as polystyrene beads, fly ash

25 and/or other waste materials.

s00283487 t Do/ EWM



25 and/ or other waste materials. 500283487 | .DOc/E WM 2 0 MAY 2005 - 13
14. A nethod of constructing a wall, floor or ceiling in situ agguclainmed in
any- one of the preceding clains, wherein said |ightweight aggr 8JW®’£MErry
has a nom nal density between 400 kg/ nB and 500 kg/nB8. 15. A nethod of
constructing a wall, floor or ceiling in situ as clainmed in any one 5 of
the preceding clains, wherein each cubic netre of |ightweight concrete
slurry - conprises about 120 kg of cenentl3 -about 160 kg of fly ash, about 1
nB8 expanded polystyrene granul ate, about 4 litres of air entraining agent
and about 180 |i tA mstholl ofilabetructidda wAllnRédrad caiding idsiness dlaingdyin angowd t he
preceding clainms wherein said |ightweight aggregate concrete slurry

conpri ses 5@ uRQsd QMNIRec1M s UVBer@fn ﬁi@ﬁgtﬂ@%@%g@&gﬁ&@@@ngu@w hédthal &8st %

sand 5-15% cenent 5-15% water, and 0-20% fly ash, pul verised slag or other

fine siliceaus..Aahghl %151[@550%7‘{ s met hod of constructing a wall, floor or
ceiling in situ as cPai nigd 1 é%y'one of the preceding clainms, wherein

sai d sheets_are constructed fromlow density fibre reinforced cenent
naving a ddrel ¢y B psaonsgiee & el Aoedtrstign clshet aLEs 250 G8F |
floor or ceiling in situ as clained in any one of the preceding clains,
wher ei n Said thhresading daigisnwheigst eghicubin Mg ofdibiweishtxpupSEOEwRY | ity
sheets as hereinbefore described. 19. A wall constructed by the nmethod as
cl ai ned i n camprigeseaboiit £20kgref dentamt, Bbout 160 kg of fly ash, about 1 m” expanded

polystyrene granulate, about 4 litres of air entraining agent and about 150 litres of water.

16. A method as claimed in any one of the preceding claims wherein said

lightweight aggregate concrete slurry comprises

10 50-70% by volume of expanded polystyrene granulate
20-40% sand

5-15% cement

5-15% water, and
0-20% fly ash, pulverised slag or other fine siliceous material.

15 17. A method of constructing a wall, floor or ceiling in situ as claimed in any one
of the preceding claims, wherein said sheets are constructed from low density fibre
reinforced cement having a density below 1200 kg/m”.

18. A method of constructing a wall, floor or ceiling in situ as claimed in any one
of the preceding claims, wherein said sheets are constructed from low moisture

20 permeability sheets as hereinbefore described.

19. A wall constructed by the method as claimed in any one of claims 1 to 15.



