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PCT/ AU97/ 00692 TI TLE: WALL MEMBER AND METHOD OF CONSTRUCTI ON
THEREOF CHNI CAL FI ELD The present i ng.J el at es
to an irrp?vg\/"esgg |1, floor or ceiling and nethod of coﬁ‘éﬁﬁ@éﬁon

t her eof . 5 BACKGROUND ART There is a great demand in the
buil ding industry for a |ightweight contenporary nmonol i thic wal l
systemas an alternative to traditional brick or block work at a nore

attractive pry a f.ferd r ' | exi.Ri Ll i | so a
great demand ItIE’EE WA?‘IT mEﬁéﬁ#mbggttﬁggw@Iﬁ%&@él
masonry wal ling systens. 10 There are many |ightwei ght stucco or
"render ed" CABKHELR: systens utilising traditional stud
fram ng covered with sheeting nmaterials and rendered or coated to

achi eve a masonry diheqaesenciveition slatedhwsm imprdesdbwal, fok BE cAlRE ahdRethodl of
masonry they do not achieve the "feel” or solidarity of masonry.

There are al g ?g{ﬁﬁy HRse0ssy panel systens currently available. CGenerally,
panel s 15 g t ilg type are manufactured by filling the space between two
adj acent fjbr i d cement (FRC) sheets with a |ightweight
concrete éor(,BéAéﬁ af\R;rystem;, however, are general ly
constructed off-site and incur substantial transport costs. Further, the
panel t hens diherssisargreatdemanddathe buildingipdistey for arlightweightcontsnjsoratyl e
man handling to install. The panels are also inflexible with regard

to design, amgbrlithie oRaIsysiein A UnyalfeehAiivend datlidivdal brik ordtock Wik iaBsrei onal
panel, leading to further costs for on-site cutting.
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requires

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 bulk.'y formwork, to define the desired wall, floor or ceiling which is then

filled with a conventional concrete/aggregate mix. The heavy concrete/aggregate mix



conpl ex and bul ky formmrk, to define the desired wall, floor or ceiling

which is then filled with a conventional concrete/aggregate mx. The
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-2 - pl aces substantial stress on ferRmwrk and is unsuitable to
produce |ightweight walls, floors or ceilings. Further one has all

the added dififdeg ‘éhﬁétﬁﬁiaﬁ%&%& bﬁ?&%@g{;&%ﬁr@gx‘rﬂtﬂge to proldtuc% g@gﬁ&%& é}&(}t?ls,gﬁg?r o

I nstalling such heavywel g mat er |

present inventiqn to.overco or..substant.ial l.y. anel i.or at e  at 5 | east sone
of the di saﬁfﬁﬁ%@'sl: etrr?é’gglfl?ﬁlrlaé?ﬁd?degdﬁﬁcméie%@ﬁ Ve BIREUSIRGENT| ON
Accordingly, the invention provides a nmethod of constructing a wall, floor

or ceitransporting gnd instaliing sich heavyveightiaatetiale| udes the st eps of:
erecting a substantially rigid frame defining front and rear faces of a

wal |, floor or 10t &edn bj€tt of the present inventionfolcveRtofie drisib&aritfil B dlRgate at
cenentitious sheets to said front and rear faces, to form a void

t her ebet ween; . [, iﬂg;_g | ightwei ght aggregate concrete
slurry vm%tahrlgaség%rgleP{/mge%%j‘é%dt%g%tf rﬁ?fg merr] and 1800 kg/nmerr] into

said void, | owi said concrete slurry to set and cure;
wher ei n sai ﬁé@&%ugﬁ@%%%&vﬁwrgﬁglor b sufficient noisture to provide

nat ur al adherence of said concrete slurry to said sheets w thout
substanti al | y | osiserordingly, thernsmtionlprovides a methed of constiuctimgia swallf flogr and
curi ng. The present invention in a preferred formprovides a

net hod for cenglgidGith"herein 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 into said void;
and allowing said concrete shurry to set and cure;

15 . 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
walls, floors or ceilings which has greater flexibility than current prefabricated systems and

20 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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20 wall's, floors or ceilings which has greater flexibility than current
prefabricated systens and whi ch is easier and cheaper to use than

current cRBWIAkde9nal on-site systenms while still r et I (briobéd2
desired Iook anéﬁf eel of masonry. WO 98/ 16697
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Not all fibre reinforced cement sheets areXuitable for the inventive
process. Sheets which are suitable for use with the present inventive
construction net hoNonalk fibre reinfetagtederitaheets are suitable for the {riventi fOFRCEss.
sufficient noisture to provide natural adherence of the concrete to 5 the

sheets fol | oghdass whichRgs Slﬁﬁg}e for use w1th the presenf Hv%nh@%gﬁﬁt cﬁl rl'x% hHR LA ain

their structural 1 ntegrity during curl sture
perneability cgngll (%I‘_thl ckness of the sheet(s) may be adjusted to meet
these crit erjogpted As will be clear to persons skilled in the
art, when the water borne |ightweight 10 aggregate concrete slurry is
poured into the vo{il babseekesuifigientmeistue to hrovikRMaturekadheminkce of the coneretetob a
certain quantity of water. This absorption of water is required so that as

t he 5 cothe shéeds followihy cwrdigs ah#len cures it naturally adheres to the
cenentitious sheets. As the fibre cenent sheets absorb

noi sture, they | osg:st t i on_conti nues, the

sheets may be vveakgﬂe E‘?%%ﬁ%ﬁ%‘r?@? tH%Fftﬁ%mﬁﬁ?%ﬁg%W%% e 15 s urry
s sufficient to cau otal |oss of structural |nte rity of the sheets and
escape of the ﬁo@‘éﬁ@ﬁ%“%\“i?rﬁ"?“?#%t of Jugknsss ‘@ﬁ g?ﬁi(sg Faytbe adjusted to

present applicants have surprisingly found, however, that it is
possi bl e t o peehthebe cgit@er s whi ch absorb sufficient noisture to al | ow
for natural adherence of the concrete but which still substantially
maintain their 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  slurry 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 still 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 is
particularly useful 20 since it allows for production of |ightweight

wal I's, ceiybisRsdey floors on-site which give the sol i 40&@&{(97}@6532' ook
of conventlona1s masonry w thout the need for additional formwrk or

rei nforcenent of the sheets.
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-4 - ScSenlled “lovel nfolisturerpeimaeabiktyshedts fod exbinptd@adiscloselion

exanpl e as disclosed in copendi ng International Patent application No.

PCT/ AU96/ 00 ' | i s ot ' :
efﬁﬂh% Fhetbx?ngfrl&faﬁ ggﬁét cation NB?P%TD\@%/()@Z@[\&@%% is, @rgﬁxiporated

particularly Suita I'n accordance w

i nvention. Such | ow noi sture .perneabj ity fornul ation reduces | oss of
strength dud¥gn %ﬁ reegfﬁng‘t"’lff %P%{BE ¥ sutable %l‘lréﬁ‘?j?’ﬁWBfi i a¢q°§3%'§e (‘,“B%E? greseny
conventional FRC sheets. ] It is known in the art that

| i ght wei ght ipventioat Sufhe low edisturespemngahilityefoonulation tiduges loss ofismength dus to
typically nade by adding either pre-made air/water chem cal foam or

expanded 5 moisiugabuirtith e deaRAtecall9 ad SofnPardd YR ESTveRESIHE FRENRREtsS| Urry.
Typically, the |ightweight aggregate concrete slurry which nmay be used

with the present i ' ' - 10% b ol upe .of.
expanded pol ystyreIEg%%%%%ﬁ?ﬁ%&%@é%ﬁg%%%&afﬁ%%% “Z man acggﬁgﬂﬁ}ﬁég&S%
of water and 0-20% of fly ash, | verised slag qr, other fine siliceous
material . THRANEE h%ﬁYPiFBIJY ma?is M@@H@stel%@?réga@% agwaice ehemical fogmox sypanded om
200 kg/ nferr] to 1800 kg/ merr]. In contrast, normal weight concrete
has a densi tlightwgightddgyegate idads toemwatet BOthe cemenksdvimy.eTypically, Atiighegtigher r] .
15 Advant ageously, additional material may al so be included in

the |ightweiggBlegate conGRRCIGTE whidh h¥y bé uéddswitiitle prédeRChvtiveShithd@nlad
designed for "a particul ar purpose eg fire retardant for fire resistant

walls, f H(? Orc%mp%%é ISb—ni%s/o g}t} Golume 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 concrete typically ranges from 200 kg/m3 to 1800
kg/m3. Correspondingly, 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 DRAW NGS So that the present
I nvention may be nore clearly understood, a preferred 20 enbodi ment will
now be deWwo 9816897 by way of exanple only, with reference topd1718U97/00692

acconpanyi ng draw ngs in which:- Figure 1 is a perspective
view of a franme suitable for use with a pressent I nventive met hod
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Figure 2 is a per sTHeuts % is apeaspestive viewraf sheframe pf Biguee 1 clatanl fibre feinforeed

rei nforced cenent sheets and Figures 3 and 3A are
Cross-sect i oveatent shmess andr ough a conplete wall, floor or ceiling as
constructed by the present inventive nethod. 5 MODES FOR CARRYI NG QUT THE
I NVENTI ON r LI ep in the
I nventive net hod |§lg?l§sgra§\gl3mmcgésrs%%t ornrgfprr‘\g‘IE O?Hrgﬁé‘ %%é}lﬂ}’)%lae ‘\?\’/éﬁl’ff?o%%or or
ceiling. The ne rably constructe si ng conventi onal
light gauge ﬁeblé abs gflftﬁlbct%{@é efpf%‘?ré@"slnv?rﬁlvleﬁ? se, the frame 10 conprises
bottomrail g rail 3 0 connected H\}/ substantially vertically oriented
spaced ap%trt DR FOROCARRYING OUT THE INVENWTEINr abl y each frame nember has
a mnimmmaterial thickness of 0.55 mMm In t he enbodi nent shown

each frame menber Twrafng faety e Fighenyakefirst Step ﬁﬁ&&'l%nﬁb@ﬁﬁﬂ{od is to pro¥RdEe

Q her cross-sections such as "Z", "I" are equally as suitable. g
preferably | d | el art
Fl anges 4y, Tme REELs %ﬂ?@?ﬁﬂ?ﬁr on Sfiss el fo S wrlERBY FonsBRER E

of the FRC Sc%%ven%ionalshé%t gauge belogc)i( gl:aar}n%es(tjee? ?rlar%vevs {n 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 compriseé 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

15 not only 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.



also reinforce the wall, floor or ceiling. As shown in
figure 2, the next step in the inventive nethod is to attach a nunber

of fibre wegidgfiggosed cenment sheets 50 to the frane. These @&qu%gg,hééghed to
ants ‘hav

the frame by any suitable nechani sm however the applic f ound
that screw fixing of the cenent 20 boards to the frame provides for
reliable connection. Jue nmay be applied t&the frane to hol d the FRC

sheets in place while screw fixing the cenment boards to the franes.

Preferably, edge pbhglightweight agitegate sinrrytto fig thbesid S0TOrmeEb@MRAEHeqHedt9 2
common stud 43. This reduces rel ati ve novenent between abutting edges

(Ig‘fCT/S 288'[7 /S Og 9rgferably has a nominal density between 200 and 1800 kg/m® most preferably around 400-
Recei ved 21 er 19 . . -

s SRSEIRE! The DektvisiantcPF syBr Bwbe o pueptiows] epmpositin ot et
formed between the sheets has a nom nal density between 200 and 1800
kg/ n{ err] noBEoTpPBtcRHItrsed serap dolsrevdormy/mitenial|(“grist”) or exfareled ipglystyeerght
cement slurry may be of conventional conposition and can incorporate

pul veri sesl seady flyalshahgloeothef waste meitartdliheteby previdihg WseMXRIPEELE of waste
pol ystyrene beads, fly ash 5 and/or other waste materials thereby

1 gt et ght arrery g ey, 46 bl by g oy molyrure YoRlPLEE iy vl
2 B0 g RS gl T AR o QPRGBS e ARt
kg of cement 10 160 kg of fly ash Inferr] of
pol yst yr ene fgHewis @ne cubic metre of slurry incledes:t res of air entraining agent, and
approximately 150 litres of water
120 kg of cement
10 160 kg of fly ash
1m’ 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 shurry 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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Generally, a concrete agitator containing the cenent/fly ash slurry wll
arrive on- 5 site. To this is added the air entrainer which is m xed
for an apwbaBnsebe tine eg two m nutes. The pol ystypeReau®iodoRen be
added to the aerated slurry and whil e m xing, sufficient water added
such that the resulting slurry will sit as_a ball in the palmof the hand
but readily flowif the hand is shaken sl i'g}h‘tly. An
alternative sinpler nethod of producing a suitable concrete conposition for
20 use in the i nvehhd sharyreambginjevies intsstheifrenecragitp drosgtblyoleoinute t)f plERS0

(expanded pol ystyrene), 3 parts sand, 1 part cenment and 1 part
water. This dilbyrolesTB¥hdRbickR@nOdeeting 50. AREL FouRRigitRN@rhdht Wy, fhe A1 NI
agent or air entrainer. WO 98/ 16697 Fowlidlg thirt), the
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The slurry g} gﬁf%getli Ry ee ! Sapets gbs 0{%%01‘%“5%3’%%0\7??19' l??ﬁ’%t&ﬁ“ﬁgfe’é%ﬂ‘i foefibrg op

plate 30 . .or CP%/ holes in the fibre cenent sheeting 50. After pouring

the cement JSFiRforged gorpent sheegs are chosepsiel that they absash suféisieat moisteretd praviidst for e

tenporarily loosing their strength. The fibre rei nforced cenent

sheets are chtsaimdbernce bfthe thegremtimomairaihftheit stnictural iategriey dsiny @itinge Aor

5 natural adherence of the concrete but maintain their structural

integrity dygd b it i ' : \, btpsds t hat the
grity difijdciSsegd'dbbid] it @?referred thelt e ll'@@‘gﬁjoxﬁgf% }ﬁxmt béblht?/sfﬁéerg %@?fogésjed Jat,

| ow noi sture perneability fibre reinforced cene

Ceea b SRRPOA a R en P B G B8 e B ADRGRSE2 ae ed

aut ocl aved cured reaction product of netakaolin, Portland cenent,
crystal | i ne véth invewfine methed.i Srclasheetapreferablyoregnmiselan auclaved oured medctibh e
additives such as fibre reinforcenent. Alternatively, |ow

density shegksdurayf inetaktaslih, Poafind@amiehty BRI silidtbGmbieriABNRI water alofe with
density lower than 1200 kg/ nferr] preferably 800-900 kg/nferr]. Such Tow
density ghegksr Wifable additives such as fibre reinforcement.
Alternatively, low density sheets may be used. Low density boards typically have
a density lower than 1200 kg/m3 preferably 800-900 kg/m3. 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



absorb a greater amount of npisture than the abovenentioned | ow
perneability sheets however, such | ow density sheets are lighter and
accor di ngwyo dsfiisggeer sheets may be used 15 thereby ensuri 9@'1‘&%9%5&99” of.
their structural integrity during curing of the concrete.

For a wall with stud centres placed 300 nm apart, the preferred m ni nrum

t hi ckness of the sheets, using conventional8<ibre reinforced cenent sheets,
is 6 nm Using the abovementioned | ow perneability or |ow density
boards the pmefstrre éat adhesioniof ihe cahaete and maiftaiifBtructdeal integrity durinkfseficSRACE
the studs further apart, however, for exanple to 400 mm the thi ckne§

of the conveRiiftathd édicfors. eBpfu%g%ch?@&xﬁﬁn ks R, pAAAR ?0%8’?% ast 9

mm Sur prisi ng y, however I can

the ab bi d_| ow density boards, 6
i ciboar o TEREAl sFORibl e SRSt e Rty Providngs serswgal
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noi st ure f orredutionip ot materakanddalqus castsl mai ntain structural integrity
during setting and curing of the concrete. By using such 6 mm

t hi cknesss | ow per MBapidvideyadefudt@vdtieidgiof Yhe cured cdi@ridland Froﬁt%nﬁ?éz&'f?&ﬁgt 0
space the studs further apart thereby providi ng a substanti al

reduction i ngxbgtBo! E§ etd mBRY gxbg&%%ﬂff ciéht Qr%u ture> To test this g}oqtgrap I??émea%lhty’

adequat e adheS|on o e cured concret ront

sheets 50, the ﬁls sc} a}.bsorb sufficient noisture. To test this
moi st ure perSABRI 9% the intended facing shest o0 israttaphed;ty thalgwer entcofryvestiealttulsns0 mm

attached to the lower end of a vertical tube 50 mm in dianmeter. A
1. 22 m hi gh isdiamsterofA Wed2an high codmmt af watr ismbihmidedtin tienmbé bed (el Bbidhge
passi ng through the sheet over a 48 hour period is neasured. For the

conventi o na'pa@sﬂi@thr&&kh 16 8Rdet o%lea M(ﬁi’r peR6dRGhéRhreli AFEr R TohveéntDiLPE fum
hour. For the 6 mm | ow perneabi |
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
15 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 nmm per hour. Each of these sheets has adequate noisture

per nmeabi | myod/msepr ovi de for adhesi on of t he sheet to gdwaCHicags?
concrete. The |ightweight concrete should be punped slowy
into the void as a high flow 15 rate wll,exert excessive pressure on the
fibre reinforced cenent sheets and vacant pockets may formin the
wal | cavity. It is not necessary to vibrate the |ightweight concrete. Light
t appi ng on the wal Asishown n Figure 3 Herilightieight aggregate slurry sotiysdicfillothe void  In
anot her enbodi mrent, the void may be filled in various stages. To explain,
in or digtween theditee rdifferosdishbdts therdby movidingtaewalleiling o¥Plodt whiddis not
cenment sheets, the void may 20 be only partially filled eg. bottom one

third and al s CIr |6y ) third may be
filled and céfﬁﬁﬁi@%‘%"’m"e tg‘{fﬁ‘tg h%*@éﬁ‘%‘ﬁ‘f"é‘%%ﬁ‘ RER%) 16697
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As shown in Fi gur elngthe epbodimant shqvemthe shests 99 pttached tq thedrant ard 1ear faces of the
voi d between the fibre reinforced sheets thereby providing a wall,
ceiling of ffrawe awstaggeres inoff-set relativeitojedch ghitenelhistis hottesbemtikbtoghel irfvention
| i ke conventional nasonry. In the enbodi nent shown the

sheets 50 at4icdie dhdefs b edquzlytbedndelnfve alid@@nt Sichithat the Side Mo A,52 of )

staggered ie. off-set relative to each other. This is not essential to the
I nvention J I [ Lative, al.i gnment such
that the edgrgS e(g??igglﬁgFﬁ}g%%Flm%h&%?&%%gﬁd\}g c}f’”r%?%’tn Sglﬁdgq}? gar facing
sheets are attached to comon stgds 43.. . Further, in a
preferred enbodi nehirtheris agugfErse embgrunent, the edgepartions: ded2are sehalad as shown;
Figure 3A. A suitable joining compound 55 covers any gap between adj oi ni ng
sheets, |0 iaRigareStA.i A soitablejoihingcethpbapd 55 6ovars aiyngdpdretwéenradjdiamgadhests,0s s
the join and enbedded in the

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 lightweiéht 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



j 0i ni ng conpound. Generally, the concrete should have fully
cured within approximtely 7 days of filling. At this tinme, any

renai ni Nowhngl may be filled with further |ightweight c
slurry or corn?%g adhesi ve and general finishing of the ma???&ﬁﬁggywﬁr

ceiling conpleted. 15 The inventive method does not involve any
new buil ding trades or skills and is -10substantially faster than
traditional masonry systens. The |ightwei ght conponents used in t he

i nventive mpédyeling 6fWage bFcEREROSincaME: SHAY paRaes aRd BBAdA0hE Rbidteifbibed
flexible in terns of designs. There is no factory operation to

produce panel ey a8 bRl ARG e fO dollled chorgho WibbRn SORERIS o1 20

ceilings can beé pro eS "on-si course,

frames can be fully or partially conpleted prior to installation and
brought to DMyements duglp thermak ardimaistugs effzcts | hisienablenisimplen sheet gppping
reinforced cenent sheets. The |ightwei ght concrete slurry

may be of coompnundsrtalbemsedbasi edases drediledihood of joint oraokingrtetweenahasheets.
pol ystyrene, fly ash and other waste materials thereby providing useful

\|:/>\8T/9 iﬁégﬁgg é\étzhough the invention has been described with reference to the specific ex?.r{ngl_es it will

recycling of waste products., S nce.the slurry penetrates and,bqnds to the
(bre rernt bp aBgersioB Bthisd sl it eapyTogihe inyREEEH 18y BE cBbaied IS mapy oitee
t hereby m ni_m si ng subsequent novenents due to thermal and noisture

ef fects. Thifemaabl es si npl er sheet stopping conpounds to be used and
reduces the likelihood of joint cracking between the sheets. 5 Although
the invention has been described with reference to the specific exanples it
wi || be understood by those skilled in the art that the invention may
be enbodi ed in many ot her formns.
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- 11 - wo 9sneksAl I\/B Euullullu” ll”m“ met hod of constructi pgyeaoobgoal | 0Or
or ceiling in situ, i ncl udes the steps of:
erecting a substantlally rigird franme deflnH‘ng front and rear faces of a
wal |, floor or 5 ceiling;

attaching fi
cenentitious sheets to said front and rear faces, to for il!&m!r Hﬂ ull
t her ebet weer;LAIMS injecting a |ightweight ag

slurry with a density between 200 kg/ merr] and 1800 kg/nferr] |nto
said void; 110 A method oftsddstahdtingiagals T odr 6PESHRS B shuvh¥relPsaie

cure; vvherel n said \gheets are adapl'?éed to absrgrrﬁs su#ntel cl ent
noi sture to: adherence of said concrete slurry to said
sheets withd {lﬂes{ﬁ)*g g%# Iy | osi ng the| r structural integrity during
setting and curing. hod of constructing a wall, fl oor
or ceiling in si tlfr%"émglaaﬁ“hﬁanqlﬂlydll%irﬁape definingfzons apd reae fages of a wall, floor or
substantially filled with |ightwei ght aggregate concrete slurry. 3.

A net hod s5of ceibimgf ructing a wall, floor or ceiling in situ as clained in
claim1l or 2 wherein the void is filled in stages by repeatedly
filling a portion a@tﬁcﬁlhg i8Rl {infbicBd Rementitioub SEHWB fsgi{atfrcﬁﬂ%c?gé%} ?ac%é) Qﬁgeﬁf
slurry and allow ng t portlonto cure prior to

portion of thv% (}'ﬁﬁ(rje ), A et hod of constructl ng a waII fl oor
or ceiling in 3 gg“@ff 2\ rred I n any one of t he precedi ng cl ai ns,

wherein said frame is_constructed utilising traditional netal frane
injecting a lightweight aggregate concrete slurry into said void;

and allowing said concrete slurry to set and cure;

10 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.

2. A method of constructing a wall, floor or ceiling in situ as claimed in claim 1
wherein the void is substanti.ally filled with lightweight aggregate concrete slurry.

15 3. A method of constructing a wall, floor or ceiling in situ as claimed in claim 1 or 2
wherein the void is filled in stages by repeatedly filling a portion of the void with a
lightweight aggregate concrete slurry and allowing that portion to cure prior to filling
another portion of the void.

4, A method of constructing a wall, floor or ceiling in situ as claimed in any one of

20 the preceding claims, wherein said frame is constructed utilising traditional metal frame
studs.

5. A method of constructing a wall, floor or ceiling in situ as claimed in any one of
the preceding claims, wherein said frame studs can be box section, “C” shaped channel

section or other section shapes such as “Z” section, “I” etc.
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onstructlng a wall, floor or ceiling in
S|tu as clalned in any one of recedi ng clalns wherein said
frame studs can be box section, "C shaﬁé& “channel section or other
section shapes such as "Z" section, "I" etc. 6. A et hod of

constructi fg a wal methodod comtructing a malli floer areellingdh sitmedclaimetiyt agpenebf 5
t he preceding clains, wherein said frane stud includes a plurality of

paral | el spacaec eﬂﬂ?élmms wherefd m&anﬁ%ﬂmeiﬁmdeswpmmw@fﬁ&fﬁibﬂs?&fediaaafese
en

said flanges ext substantially adjacent and

respective t cl ai ne

oy one. of CeRER coBhech ity & PEb, cf MR In woe s ey eI g
sheets are chenically fastened to said frame. 10 8. A net hod as

cl ai med i npamieldne teFpeptive pcaaradadngshestuher ei n sai d rei nf or ced
cenentitious sheets are nechanically fastened to said frane. 9.

A net hod of/. constAr methiodgs alaivatd in dnyame of theceddding dlainsiwherein thd siinfogtedn any
one of the preceding clainms, wherein said |ightweight concrete

slurry i ncLydegitudBh&hde ch ?Sﬂ%fstenedto?indﬁ@rﬁbor less water. 15 10.
A met hod of constructlng a wa loor or ceiling in situ as clained in any

one of the .p aj i1, wher sai crete sl.urr,

f oani ng agdnts, él g‘ﬂ? ?ﬁgpgd Indny Ongr?gpbﬁ'er‘f%mg\/ﬁg?lﬂﬁt E’Pé@ét ”ﬁ%ff’%cfl al
such as pol ystyrene beads ash and/or other waste materials. -

1l . A rrefem@dlttws@b@@é&&rachégu@alwaﬁast;mrd tgspiddramei ling in situ as clai med
in any one of 20 the preceding clains, wherein said |ightweight aggregate
slurry hasga nomAngkthdé s ténstructing a wall, floor or ceiling in situ as claimed in any one of

10 the preceding claims, wherein said lightweight concrete slurry includes a moisture content
of 50% or less water.
10. 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 and/or other waste
15 materials.
11. A method of constructing a wall, floor or ceiling in situ as claimed in any one of
the preceding claims, wherein said lightweight aggregate slurry has a nominal density
between 200 kg/m® and 1800 kg/m”.
12. A method of constructing a wall, floor or ceiling in situ as claimed in any one of
20 the preceding claims, wherein each cubic metre of lightweight concrete slurry comprises
about 120 kg of cement, about 160 kg of fly ash, about 1 m’ expanded polystyrene
granulate, about 4 litres of air entraining agent and about 150 litres of water.
13. A method as claimed in any one of the preceding claims wherein said lightweight

RN R 00 0

~ aggregate concrete slurry comprises
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bet ween 400 kg/ nferr] and 500 kg/nferr]. 12. A et hod of
constructing a wall, floor or ceiling in situ as clained in any one of
t he preceWMO®P/6p%i ns, wherein each cubic netre of |ightwei glar/susrmoeke
slurry conprises

PCT/ AU97/ 00692 - 13 -

about 120 kg of cenent, about 160 kg of fT§/3ésh, about 1 nferr] expanded
pol ystyrene grapul ate, about 4 litres of air entraining agent and
about 150 litres o%o'mg’ry.vommeo @fpmdecfopﬂﬁ%aea@nelaéﬁ med in any one of
the preceding clains wherein said |ightweight aggregate concrete
slurry conprises 20-40% sand 50- 70% by vol une of expanded pol ystyrene
granul at e 20- 40% sand 5-15% cenent

5-15% wat er, and 5-15% cement 0-20% fly ash, pulverised slag or other fine
siliceous material. |0 14. A nmet hod of constructing a wall, floor or
ceiling in situ ass-tH%iwaer, amd any one of t he preceding clains, wherein
said sheets are constructed fromlow density fibre reinforced cement
having a gensity kebow h2A8 kakehiRErslag or other e silice&xs@ﬁﬁt?ﬂg. of constructing
a wall, floor or ceiling in situ as clainmed in any one o t he

precedi ng clyai s, i aid sheet s constructed.from |l ow, poi sture
per neabi | i tqu' 15 sIE‘eE e os(ﬁ %fECOH%%tlgggf%ﬁé%ggggrrqeblgg I situ as gigimed myanyane of

constructed by the nethod as clainmed in any one of clains 1 to 15.
the preceding claims, wherein said sheets are constructed from low density fibre reinforced

cement having a density below 1200 kg/m3.

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

sheets as hereinbefore described.

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