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CONSTRUCTI ON ELEMENTS AND METHODS OF CONSTRUCTI ON
FI ELD OF THE | NVENTI ON The invention relates to

W@ ostiz4ead i on el enments and net hods of construcPCDAD2008/000847
particular, the invention re|lates to pre-cast,
cenmentitious construction elenments and net hods of
construction using such el enments. BACKGROUND TO THE
I NVENTI ON Conventional buil ding techni ques often
enpl oy precast structural elenents for the
construction of walls, floors and the |ike. One of the
di CONSTRUSTIaNN BE EMENT SUIAND METHODSOH CESTRUCTION
el enents is that of accurately positioning the
el enents to produce a true and level wall or floor.
Anot her drawback of using conventional precast

structural el enentgig|$ bEeTLENRV 8] to construct

the wall or floor ‘%TFE"I‘S“p‘EFﬂ‘Me to the

af orenen d. p m.Qf acc jtioning th

el eﬁ‘ﬁt skgﬁlat' E?qglﬁ% rrecrﬁ)tnsﬁpgi rrg%%i tgd adlpg m&thods  of

irreqularities |nthe recast el enents. Del ays |
copghieetaret i fy RAtigvler.ofhe ipwentipneyelstes HpgREs- Cﬁﬁl I‘ée’HﬁBt't'OUS

fl oors being constructed and/or other features of a
copsiruetiongelpaianis and ragtheds ofrpprstrustiontusingsueh plemments.

falling behind schedule and costly fines being | evied

agai nst those responsible. This is exacerbated in

| arge projects such as high-rise buildings with nmany

floors. A furtipncKGROWUNDITOITHE GVENTISN associ at ed
with transporting the elements, e.g. around a building

S't‘éoln ﬂnéh{al“% e'teediﬁ‘ﬁ sar(‘?rfté ﬁﬂltlény AT t Wshiictural

t he p the e ent s

e'%rﬂ%fg‘)f?)f @ﬁr%ﬁw#@%ﬁgﬁec' 'MESF’%WE@QHEEE O oPthe dficuties

nprom sed. Consequent | y, health and safety
asgggate&it wihdhe e qfrmggaqz lameRts is that of accurately positioning the

elements to produce a true and level wall or floor.

Another drawback of using conventionéi precast structural elements is the
time required to construct the wall or floor. This is partially due to the
aforementioned problem of accurately positioning the elements and other
alignment problems caused by irregularities in the precast elements. Delays in
constructing a wall or floor prevents higher walls and floors being constructed
and/or other features of a building being installed. This results in projects falling
behind schedule and costly fines being levied against those responsible.n This is
exacerbated in large projects such as high-rise buildings with many floors.

A further difficulty is the danger associated with transporting the elements,
e.g. around a building site. The structural elements are typically moved with the

aid of clutches that grip the element. Accidents have occurred where the



10

15

20

chai ns nmust be enpl oyed when transporting the
el enents, which adds to the tine taken to forma
wa@reogae4m® with conventional precast el enents.PCHAURGI0S/000847
specification, the terns "c ri ses", "conprising" or
simlar terns are intended t'0 nmean a non-excl usive
i nclusi on, such that a nethod, system or apparatus
that conprises a list of elenments does not include
clutehsse havengiver way epry thedntessiy af| the peecasé weaiasial has been
elements not listed. OBJECT OF THE INVENTION It is an
conlpremisedf Coresquuestiyii heaitreand safaty regldaésss bavaaprdsedbed that
anel i orate one or nore of the aforenentioned probl ens

chamsonust BE aploybliewhen arardporting tie pleménte, avhicretdds to the
commercial alternative. It is a preferred object of

ti k@ﬁ%&ﬁﬂl@n é.%Yr%Efdr@r@viﬂPc%’:NéWtiGﬁgﬂor‘é@Qﬁéléﬁ?én@é!

elenment that Is si rrpl er t use than prior art

con tion..el a 0 fu ction
Chadh PG spRREafdT e, RO bS8 s ap EBRb K" crmiar terms
rior art construction nethqds. SUMVARY K OF THE

arg RIERASHAP 1Eah@ NS RCIUPYRAUHSIPE: Rl (Rl BiBtapgh system or
only or indeed the broadest form the invention

appeidtde dhathcemprises aslistc efretamentsudoeso ot in@udeihose elements
el ement conprising: a body; at |east one coupling

solaiyibert mayowell hichgld other aferedigts raft listeel. body; and, at
| east one coupling nmenber provided at an opposed edge
of the body, said at | east one coupling nmenber
protruding from an edge being adapted to couple with a

coupl i ng nenber %B@EG?P@@-’S“EHEQQI%WIOW adj acent

pre-cast constructrom erement such that, when coupl ed,
a spaced rel ati hi p exi,st . .
18 an o%jec ot Re ;Present ihvention to address or at least ameliorate

one or more of the aforementioned problems associated with the prior art or to
provide a useful commercial alternative.

It is a preferred object of the present invention to provide a construction
element that is simpler to usé than prior art construction elements and a method
of construction that reduces construction times compared with the prior art

construction methods.

SUMMARY OF THE INVENTION

In one form, although it need not be the only or indeed the broadest form,
the invention resides in a pre-cast cementitious construction element comprising:

a body;

at least one coupling member protruding from an edge of the body; and,

at least one coupling member provided at an opposed edge of the body,
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bet ween said pre-cast construction el enent and said
adj acent pre-cast construction elenent. Suitably, the
w@owpliz4og3 menbers are netal pl ates extendi ng fPOAUR®S/000847
edge and t he opposed edge of, t he body, which are
preferably partially enbeddé% in the body. Suitably,
the construction el enent further conprises relnforC|ng
menbers wel ded to the netal plates. Preferably, th
saideatrleastansgconniipe maemper @mfwdémskfrynb%@éa@@am ﬁﬂ@nted fo
body and nay be u-shaped. The at |east one coupling
couplebeith proouplint npnibematan eplesedf eddeeobanl pdjamgnbereacast
rod, which is preferably at |east partially enbedded

cohétr&étﬁ)nbélémnﬂ'b@cwmt\)vhéﬁ icotplede arphcedyclhtbhstsp exists
conprise a bearing plate prow ded around the rod at

beW@e 498 RE- %@?c&?ﬁhc&gﬂ'é%é%t ahdl8afil adjgestt &B%ast

coup |ng ne provi at an opposed edge of
rlse a socket extending into the body
CO%%”%(% socket conprl ses a hollowt ube enbedded

in_the bod | east one coypli.n nb rovj ded
at Skablyp L&ﬁl@g BEMPRES BiSdYe 'atag NPT e-edge
hol | ow recei ving tube at | east partlally enbedded in
andlibe loppgsePedge o the body,vhigh il preferably padilly renbedded in
hol | ow tube is aligned with a |ongitudinal axis of the
thesbollgt . The construction el enent may further conprise a
condui t extendi ng between opposed faces of the body
t hisRitaBlye Bt csitaiciOR fment further comprises reinforcing members
welded to the metal plates.
Preferably, the reinforcing members are completely embedded in the body
and may be u-shaped.
The at least one coupling member protruding from an edge of the body
may be a rod, which is preferably at least partially embedded in the body.
The construction element may further comprise a bearing plate provided
around the rod at the edge of the body.
Suitably, the at least one coupling member provided at an opposed edge of
the body comprises a socket extending into the body.
Suitably, the socket comprises a hollow tube embedded in the body.
The at least one coupling member provided at an opposed edge of the
body may further comprise a hollow receiving tube at least partially embedded in
the body.

Preferably, a longitudinal axis of the hollow tube is aligned with a

longitudinal axis of the socket.
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Sui tably, the construction elenent further conprises a
bearing plate provided at the opposed edge of the body
w@e@angtan aperture of said socket. Optional | ypCT/AB265/000847

| east one coupling nmenber protruding froman edge of

t he body further conprises & hol I ow tube at |east
partially enbedded in the body. Preferably, a

| ongi tudi nal axis of the hollow tube is aligned with a
| ohlge codstnadticoxglement may fudher Tampeisa st canhiitaxtendingnt
may further conprise a conduit extending between

betnaepsgshdsaeldaces of the mdlythedudhheatiaseaidafookat:h sai d
rod. The construction elenment may further conprise a

begitasly pﬂh@t&ngtra&ﬁ&eale%rﬁ Iy @diﬁpﬁéeé Bechahl Pte

recelvihg tube, said bearing plate having an aperture
pro&%%rpf%ﬂﬁgﬁﬁos-era eed@%gﬁglg% gbh? @@;‘gﬂ%ﬁéﬁ%ﬁgé %Qg ! cket.

coRphond el Basfan CHaale ety T e

one coupling nenber protruding froman edge of the
therrfly fhiRéet ﬁ@rrv@rlseéasholleﬁewé)@ leag RastidbrepPeddertin the body.

an opposed edge of the body is an |I-beam enbedded in
t hierdfehply, saliodgitudinahaxis bétie inglldye tuteseis adighedgéthod t he
body and an opposed edge of the body. The construction

longltediaat axigyf the tdier conprise a bearing plate provided
on an end of each said I-beam Optionally, the

congd g_&!ﬁ&ﬂr il SIBRIdnt Wgéé/ P%Bn@g%’g &?Cﬁll@&@&ﬁh

ext endi ng tvveen an an oppose

o5, B A e i g

The construction element may further comprise a bearing plate provided on
a free end of the hollow receiving tube, said bearing plate having an aperture
therethrough.

The construction element may further comprise at least one conduit
extending between a base of the socket and an edge of the body.

Suitably, the coupling members are |-beams.

Suitably, the at least one coupling member protruding from an edge of the
body and the at least one coupling member provided at an opposed edge of the
body is an I-beam embedded in the body, said I-beam extending between an
edge of the body and an opposed edge of the body.

The construction element may further comprise a bearing plate provided on
an end of each said I-beam.

Optionally, the construction element may further comprise a channel

extending between an edge of the body and an opposed edge of the body.
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body conprises at |east one reinforcing nenber, which

is enbedded in said body and preferably extends
wGaustzangl al |y toward an opposed edge of the bPCAUTI08/000847

construction el enent may further conprise at |east one

substanti ally ushaped bar pF%trudlng froman edge of

the body. The construction el enent may further

conprise at | east one substantially ushaped bar

pr Suitablynthef atdeasiroreppugringedgmbef prateudiagl fronsan edheyf the

when the pre-cast construction elenment is coupled to

boé@b@n@%eg &l lecdt ©neasinferegt meribep wielchi®embddaeddh said
| east one substanti al | y u- shaped bar protruding from

boagngte f}ﬁé]%ﬁjalﬁg%%éﬁdst ftoﬁél‘({j?ﬂ? 66 6§8&d edge oﬁthe body.

ction ement | s su antl a | gned Wt

3 sARgr S g@@ﬂ{w@g@mgegw@%{segt R Y i RRrialy u-

cons ruction el enent. The ntially u-shaped bars
shaggd g@rﬁﬁﬁ§Fﬁﬁl 9F1§”§ﬂgﬁﬁig“%ﬁ ®-a central axis of an
edge and/ or an opposed edge of the body

Al feerranisirecion e eutmma?mw |09mpn§ﬁa?5éeaﬂaam§ sHbptaydially u-
substantially perpendicular to the central axis of an

shepg® bangfatrudimy froppsedppdged efige béthmobgdy.Opt i onal |y,
the construction elenent may further conprise at |east

Oneuﬂdwsmemhé@ré cb@f catittetion elemens dopleaf tot J2ed
construcCtion elenent. In anot her form although again

adlb%éenf‘éfe%é&%&n% Ljﬁﬁ‘orl? tHeUt R adthd él}‘(%@ér‘\t%ﬂlgtu -shaped

N a rre COI’]StrUCtI on usi ng pre-c
oo SR P 68 DSk BB L BEBAS EBgH heichotconstrcton

element is substantially aligned with at least one substantially u-shaped bar
protruding from an edge of the body of said adjacent pre-cast construction
element.

The substantially u-shaped bars may be substantially aligned with a central
axis of an edge and/or an opposed edge of the body. Alternatively, the
substantially u-shaped bars may be substantially perpendicular to the central
axis of an edge and/or an opposed edge of the body.

Optionally, the construction element may further comprise at least one
adjustable bolt for adjusting a position of the construction element.

In another form, although again not necessarily the broadest form, the
invention resides in a method of construction using pre-cast cementitious
construction elements, each said construction element comprising:

a body;

at least one coupling member protruding from an edge of the body; and,
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at | east one coupling nmenber protruding froman edge
of the body; and, at |east one coupling nenber provided
warooan2epposed edge of the body, said at | eastPCHaU2005/000847
coupl i ng menber protruding froman edge bei ng adapted
to couple with a coupling nenber at an opposed edge of
an adj acent pre-cast construction elenent; said nethod
including the step of coupling a pre-cast construction
el egblaast onagouplingaembrreprovisied &b aet oppnsedredgecofithe body,
such that a spaced rel ationship exists between said
sajor &t-leasttoreoswipling trhermbel pratridiaa ffornanl eadp detig adapted to
pre-cast construction elenment. The nethod preferably

coﬁHI’ét\hf e a'cBﬁFMﬁt?ﬁwén‘i@erSét% @ﬁ)p@é@@ﬁédgé?bf a9 aé}acbﬂﬁﬁﬁe-cast

part oor structure in a space between said

t ruction el enment and sai d adj acent
COHgtgucgg@te%@%@tructl on el ement. The nethod may further

o e B PR SRl £ a‘é?%ﬁto“‘)“s?mc? o

Preferably, the coupling step includes weldin
elgragriitaan qwhaC%nt Arexast spastrystion elgmeshseeh B}e&@rmc@
froman edge of the body and the at |east one coupling
relatiohehip pkistd bisivesn said pppossticathjriction elameiidynd Jaid adjacent
nmet hod may further include the step of renoving at

pré-east comzauptiopekmpgar t i ng t he adj acent pre-cast
construction el ement once the at |east one coupling

rrerm@rm@mear peeRsbIl Tih&NineRAes Yhe 51D Hrabnsabetih d@@t Rlast part

| east one coupllng nmenber provi ded at an opposed edge

of ?ffloto?g rB@t Ye WX%})QS@ BteYWééW galﬁoﬁgt&c@% b th?ceh\éﬁ éﬂemept and

ree- s acen cast" cons ruc I on el ene
( . naII i,n ncludes inserting the
sai qiaga %ﬁ-& efsigtion Slerienl. ’

The method may further include the step of supporting the adjacent pre-
cast construction element with at least one prop.

Preferably, the coupling step includes welding together the at least one
coupling member protruding from an edge of the body and the at least one
coupling member provided at an opposed edge of the body.

The method may further include the step of removing at least one prop
supporting the adjacent pre-cast construction element once the at least one
coupling member protruding from an edge of the body and the at least one
coupling member provided at an opposed edge of the body have been welded
together to leave a free-standing adjacent pre-cast construction element.

Optionally, the coupling step includes inserting the at least one coupling
member of said construction element into the at least one coupling member of

said adjacent construction element.
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menber of said construction element into the at |east
one coupling nenber of said adjacent construction
web@seno4Opt i onal |y, the coupling step incl udeBCT/AU2005/000847
inserting at |east one rod sai d construction
el enent into a socket extending into the body of said
adj acent construction elenent. Suitably, the at |east
one rod is inserted until a bearing plate provided |
ar Sltienglly,dhe seupling aled ipelnges insaréng af leAshenayped of said
hol | ow tube aligned with said socket of an adjacent
consinsttioncelenent irdkonargackStextehtling intoethet bddyaaft saich edjasent
is inserted until a hollow tube aligned with said rod
coRstre&ioh seprintucti on el enent abuts a bearing plate
provi ded around said socket of an adjacent

CO@%ﬁtgHg{t iﬁaﬁl&ﬁ%ﬁe rddPis!iRSétd unﬁl@b%bl@% EF(ﬁﬁHed

inclu tting an end of at east 0 eam of said
con on el P
arGREG0GP 3 R EERbieh efER B BRE P ghet witn
el ement. The couplin I ude aligning at
sa|desagkep b ag agmgcgnngtr%?@pneaém from an edge of the
body of said construction el emant substantial ly
paSalitably, e at lgast eng fodbisdnseriethpall aheliqy mhmaliqr@d with
froman opposed edge of an adjacent construction
saig] @uestt saiflfnstruptiomgleshant amys arbdavidg pddtegnoviged gpaund said
of u-shaped bars protruding froman edge of the body

so@l&et&ﬁlem s§BsEHtUnNsa0cRbe BRMerUbSt anti al Iy paral | el
and between a pair of u-shaped bars protruding

%%aﬂﬁﬁﬂé%uﬁﬁ% sféfp |f\€|tﬂ@bac\‘b%m 9‘3%’;2 ﬁ‘dﬁta't Riast one I-

urther |nc e step o

beralrjnng $&d rc%'ng racr:t?' nglememt) With a bearing plate provided at an end of an

I-beam of said adjacent construction element.

The coupling step may include aligning at least one u-shaped bar
protruding from an edge of the body of said construction element substantially
parallel with at least one u-shaped bar protruding from an opposed edge of an
adjacent construction element.

The coupling step may include aligning a pair of u-shaped bars protruding
from an edge of the body of said construction element substantially parallel with
and between a pair of u-shaped bars protruding from an opposed edge of an
adjacent construction element.

The method may further include the step of running reinforcincj members
through said substantially aligned u-shaped bars.

The method may further include the step of filling said socket with settable

material.
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t hrough said substantially aligned u-shaped bars. The
met hod may further include the step of filling said
wGomkaz4ows th settable material.The nethod nay PCF/ANZ005/000847
i nclude the step of guiding §he adjacent construction
element into position with the aid of at |east one
positioning shoe. Suitably, the nmethod further
i ncludes the step of affixing a collar to the_couPIing
neitbemethod moaly flyther drsluge theysteprofianiding diye adigcen
abutting said positioning shoe against said collar.
cofsstriaiohyeleeat mtd poditibnmitiethe aid lof aé eash ene tpesitiohing shoe.
tenporarily supporting said adjacent construction
el. suRAbly MHd metRIPRIrker McRfidstha dis ef afiiird #asRar to the
abutting the positioning shoe. The nethod may further
col I B profl N Bh S ol R ol I FAb Ry Said
construction el enent. The coupling step may include
poﬁ@PBinﬁgS‘i}O(?g%an@ %ar'l(i cglIarr east one coupIOi ngyrrenber
protrudi ng froman edge.  of {he body and the at |east .
o SuiBal MeyREISLIUBRB TSNP So & SUPRAE OAPPATNG
met hod may further include the step of filling a
saigdoddjeeertroomstiuctien atemenisvithoa erep apupied teenarge, said base
protruding froman edge of the body and the at |east
abattimgahe positniresiese.pr ot rudi ng from the foundati on
with settable material. Suitably, the step of filling

| nqhdaRstHBAUNE P SuBedrtiAbiL8e IRE Stdpadt ddUpRIHG A RoldrRNpiakform to

in the construction elenent. In a further form

AR PORRSBEIFSSEAN o aagpsherm ne

m Ie_csbtu%'iiﬁ ) é)pnrsr;aryulﬁctzlugg V\FG?(‘?IR(E] 'tgg']&ﬂ:er the at least one coupling

member protruding from an edge of the body and the at least one coupling
member protruding from a foundation.

The method may further include the step of filling a volume around the at
least one coupling member protruding from an edge of the body and the at least
one coupling member protruding from the foundation with settable material.

Suitably, the step of filling includes pouring settable material through a
channel in the construction element.

In a further form, although again not necessarily the broadest form, the
invention resides in a building system for a multi-storey construction comprising:

a plurality of pre-cast cementitious construction elements, each said
construction element comprising:

a body,

at least one coupling member protruding from an edge of the body; and,
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a plurality of pre-cast cenentitious construction

el ements, each said construction el enent conprising: a
whowg/ 124983 | east one coupl i ng menber protrudi NgPET/ANR@A/000847

edge of the body; and, at |egst one coupling nmenber

provi ded at an opposed edge of the body, said at | east

one coupling nenber protruding froman edge bei ng

adapted to couple with a coupling nenber at an oqpos

edg@t isashane gpHe g "}%b%raypw@sﬁsett ARQRRASEE adasn® tbegvdy,

that, when coupl ed, a spaced rel ationship exists

bet seisratdeast queeGQimslmgcmambeu protosding &avhan addeswiing adapted

adj acent pre cast construction el enent; and a

pl utatodliple afitH & @OUPid HRnibe&sat afa@dipcmidobcfdeaofr an adjacent pre-

structure extending through a space between one of

sai gaff @risAthtiS? Rirhasit éLRiF\ BhEe mrﬁcwme@rh aghaseRationship

pre cast construction el ement. In a yet further form

al't I%Q‘é@b@t%e 3 p?@%g ?@66#%0&{95 ePer BHESd %&H'Hd&éé@mt pre-

i nVERLTOR- T Es s in ase orenen i one
pre- c t|t ous construction elenent, sai d base
conmPPPst ‘HES '%Baated by a foundati on; and at
| east one cou I|n nenber protrudi ng fromsaid plate
sai @ pluralivegfiflosis ré’@ﬂﬁﬁﬁn@a%%é rﬂoaaaﬁﬁw@m @xf@@dmgethrough a
with at | east one coupling nenber protruding froman

spadg betWeesndie obasitrpretdash cehsthustion dlemeantst aiedt ah@djgcent pre-
the invention resides in a nmethod of joining the

cadf eorRBtibeeRmeKte- cast cenentitious construction
el ements, said nethod including the steps of:

In a yet further form, although again not necessarily the broadest form,
the invention resides in a base for the aforementioned pre-cast cementitious
construction element, said base comprising:

a plate supported by a foundation; and

at least one coupling member protruding from said plate, said at least one
coupling member adapted to couple with at least one coupling member
protruding from an edge of said construction element.

In another form, the invention resides in a method of joining the
aforementioned pre-cast cementitious construction elements, said method
including the steps of:

welding together reinforcing members of a construction element and an
adjacent construction element; and

filling a space between said constructions elements with settable material.

In a yet further form, the invention resides in a structure comprising the

aforementioned pre-cast cementitious construction elements.
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wel di ng together reinforcing nmenbers of a construction
el ement and an adj acent construction elenent; and
wo pdositzy4m space between said constructions el POEATUS005/000847
with settable material. In g yet further form the
invention resides in a strucfure conprising the
af orenenti oned pre-cast cenentitious construction
el enents. Further features and fornms of the present
i nvENihen featuresprrd fsmspphihenpreseatinvastisoWilbheogme apparent
detail ed description. BRI EF DESCRI PTI ON OF THE
fropRINY fallSwityg detpiled desenpiion. onl y, preferred enbodi nents
of the invention will be described nore fully
hereinafter with reference to the acconmpanyi ng
draw ngs, wherein: FIG 1 is a schematic front

el evation ofgRiH¥ B IFERON OECHURTHRAGRMS | N

accor dance an e n, FIG 2

i's S t on | evation of a.pre:c . . .

con?ly r‘&g?@ﬁ"é{@g,&wﬁ& rff@%f)‘?(ggﬂbbé)%?ﬂtsa%s&\et vRAtioR il be

en‘@g%msnt or \(nge dgnyention; FIG 3 is a schematic side
degerieq mptedrlly Rereipalerewth referagee dodle @sspmpanying drawings,

el ements; FIG 4 is an enlarged schematic side view of
whgreibcket of the construction el enent shown in FIG 1;

FIG5 is a schematic plan view of the socket of FIG 1

and FiG ke lr a sgheinatie fioint ieheyationsdfral ptd-oastedarizaiaictish @ément in
in FIG1l, FIG 6 shows schematically an alternative

acesvaRAtE™Ith & emboaiRbi dthé Wakrlbnt he construction
el ement shown in FIG 1,

FIG 2 is a schematic front elevation of a pre-cast construction element in
accordance with an alternative embodiment of the invention;

FIG 3 is a schematic side elevation of two coupléd pre-cast construction
elements;

FIG 4 is an enlarged schematic side view of a socket of the construction
element shown in FIG 1;

FIG 5 is a schematic plan view of the socket of FIG 1 and a bearing plate
of the construction element shown in FIG 1;

FIG 6 shows schematically an alternative embodiment of a receiving tube
of the construction element shown in FIG 1;

FIG 7 shows schematically a further alternative embodiment of the
receiving tube;

FIG 7A shows schematic front and side elevations of coupled pre-cast

construction elements in accordance with an alternative embodiment of the

invention;
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FIG 7 shows schematically a further alternative

enbodi nent of the receiving tube; FIG 7A shows
waehvenetosx front and side el evations of coupl eBCT/AU2005/000847

pre-cast construction el emsﬁis i n accordance with an

alternative enbodi nent of t i nvention; FIG 8 shows

schematic front and side el evations of the pre-cast

construction el enent shown in FIG 1 and a nmethod of

con&lGudt ishewsn sebemadignfrenivi and apidenslayations of th@epre-cast
invention; FIG9 is a schematic front el evation of an

constractivat ielemeat heitbwrf inofdGr uctamoh @ omtatiadd sbbveonistruction in
FIG 8 enploying a positioning frane; FIG 10 is a

ace6riafBe vt embictiimeht dhtep@dritiopni ng frame of FIG 9;
FIG 11 is a schematic front el evation show ng a base

andF‘ida acqQ %@iﬁ%@%\g@fﬁéﬁ‘@ é;&%k’i\u%‘f' 8n BR&MREve method of
EICCGorzl Ing 2 e 0 ||Tlegt (0] te pr esent |nven:-]: gg
cobfifudion & Bl FAFIR I EIG simPbiRS RRsRoaRgTHme!

o1 Ak G ELisct SERBUE PENOPH ! dhReS HRRIGATTES "?Eaéﬁ G

12; FIG 14 is a schematic side elevation show ng a

ext EW@i g Hase mshemaios font| pleyatipn e A0 Wingd a nbae%ﬂa and the

nmet hod of construction shown in FIG8; FIG 15 is a
coRthemsEmentsofttheetansituction ohethodaddoardiag i to eare shndpdidireant of the

of the positioning shoes; FIG 15A shows schematically
prégé?ﬂl]n@i}ﬁioﬁi, de el evations of two pre-cast

FIG 12 is a schematic side elevation of positioning shoes and collars
employed in the method of construction shown in FIG 8§;

FIG 13 is a schematic plan view of the positioning shoes and collars of
FIG 12;

FIG 14 is a schematic side elevation showing an extending base and a
push-pull prop employed in the method of construction shown in FIG 8;

FIG 15 is a schematic side elevation of an alternative embodiment of the
positioning shoes;

FIG 15A shows schematically front and side elevations of two pre-cast
construction elements and supports for the upper, adjacent construction
element;

FIG 16 is a schematic front elevation of the pre-cast construction element
of FIG 1 and a lifting apparatus therefor;

FIG 17 is a schematic side elevation of the pre-cast construction element

and lifting apparatus of FIG 16;
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construction el enents and supports for the upper,
adj acent construction elenent; FIG 16 is a schematic
wo e@atiz@kevat i on of the pre-cast constructi on BCEABII05/000847
of FIG1 and a lifting apparatus therefor; FIG 17 is a
schematic side el evation of ifhe pre-cast construction
el enment and lifting apparatus of FIG 16;FIG 18 is a
schematic side elevation of a plurality of working
pl aFiGri imat sehestatioside elevaiiene obfa plurality iafavoikng platforms
constructed fromthe elenments of FIG 1 using the
attaeidubtb ah audsideraic vericahwalt consiancted\virdrh the elements of FIG 1
enbodi nent of the invention; FIG 19 is a schematic
usingotiie eheaMad i SMcostldlohSin Bb&ordants Witts i BRIBSIIMEAR of the
view of an enbodinent of a |lift core according to one
invemAgs nent constructed from enmbodi ments of the
pre-cast construction el enments of the present

i nv ian. FIG 2 1. ] chemat i vi ew of an
en‘oggtis r@n')t5 a¥° r@%tﬁi f?o@oeﬁ%vépgoquﬂ% '0 one enbodi nent
constructed from enbodi nents of the pre-cast ]
con§t@ #& s hs@rdnalit Blagrviewof ginershedimgnd afiaolift cereageording
is a schematic plan view of stitch welding between

to atpxrebediglentwonstrugtetfeoroogrobodiments iof te EBe-2astindngtruction
1; FIG23 is a schematic plan view of sone of the

elgments @$ the presentitivieatiog] ements of FIG2 1; FIG24 is a
schemati c plan view show ng pre-cast construction

el epRot 31 86CAT SEHMINAR P RaFi GeBh embdafmbAY ¥4 Mair core
j oi ned using conventi onal
according to one embodiment constructed from embodiments of the pre-cast
construction elements of the present invention;

FIG 22 is a schematic plan view of stitch welding between adjacent
elements in the cores shown in FIGS 20 and 21;

FIG 23 is a schematic plan view of some of the pre-cast construction
elements of FIG 21;

FIG 24 is a schematic plan view showing pre-cast construction elements
according to an embodiment of the invention joined using conventional
formwork;

FIG 24A is a schematic plan view showing a method of joihing adjacent
pre-cast construction elements according to an embodiment of the invention;

FIG 25 is a schematic side elevation showing the method of construction

of walls and stairs according to an embodiment of the present invention;
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formwrk; FIG 24A is a schematic plan view showi ng a
met hod of joining adjacent pre-cast construction
web@senog3 accordi ng to an enbodi ment of the i NRENAD2005/000847
FIG 25 is a schematic side el,evati on show ng the
met hod of construction of Pl's and stairs accor di ng
to an enbodi nent of the present invention;FIG 26 is a
schematic side el evati on showing an alternative nethod
of E¥As26 iew sehamatimside glayatipl;showieg @rdaligrmadvarmethod of
enbodi nent of the present invention; FIG 27 is a
constnectimtn of fwalist and estaibs cadaogdiagntst madewmbodonaningf the present
hori zontal pre-cast floor elenents according to an
inmgedi ment of the present invention;, FIG 28 is a
schematic view show ng an alternative nethod of

CongEust 10 dP\eHb%ic”ﬁéHtoﬁeW%mhp th%()tﬁSd q'f'r{'&n?r%’*hbﬁzontal

a schematic p% an vi ew show ng a nethod J ol ni ng

prés S A G Enotbato S otbRofRieH H o bt ppvention

sch tic, plan view show further details of the .

IR 4 s SheTRee e Shongcn glter ek makhed [ gRpstruction
el evation of an alternative pre-cast construction

to $1reemstiod ahewa dr BEpEd; wi t h anot her enbodi nent of the
invention; FIG 30 is a schematic front el evation of
t wo FipGe28Ads = salsermatit ipdan efieweshosving a hethgp ef Jbiaimy vertical
in FIG 29 and the associ ated net hod of construction

précast Whlgldrie@8 REBRANGERN BnEmbdEnRheseiHe préddent in0Bhtion;
FIG3 1 is a schematic side elevation show ng the

fggiﬁn&yaggégg% & st pEAPlieRPARGMG' fARCP UBERR' S B method
shown in FIG 28A;

FIG 29 is a schematic front elevation of an alternative pre-cast
construction element in accordance with another embodiment of the invention;

FIG 30 is a schematic front elevation of two pre-cast construction
elements of the type shown in FIG 29 and the associated method of construction
according to an embodiment of the present invention;

FIG 31 is a schematic side elevation showing the positioning of the pre-
cast construction elements of the type shown in FIG 29;

FIG 32 shows schematically front and side elevations of a pre-cast
construction element in accordance with another embodiment of the present
invention and the associated method of construction using conventional
formwork at the base of the pre-cast element;

FIG 33 is a schematic front elevation showing an alternative method of

positioning the pre-cast construction element of FIG 1 after a floor is poured;
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FI G 32 shows schematically front and side el evations
of a pre-cast construction elenent in accordance with
wa@ewshato4nbodi ment of the present invention aPdI/AL2005/000847
associ ated net hod of COﬂStI‘&I tion using conventi onal
formwrk at the base of the %r e-cast elenent; FIG 33
is a schematic front elevation show ng an alternative
met hod of positioning the pre-cast construction .
el eFKat3%bis Bl schemgtieplan vieyoef ias rehie dfate toralpe; gonstruction
schematic plan view of a rebate plate for the
elepmaritshoetn iarFl6€l 8ent shown in FIG 33; FIG 35 is an
enl arged schematic view of the rebate plate and

recgiQ '3‘59|§ HR&Mrgel GohemdticGried bStHe rstpeadlate phdimeceiving

view of a pre-cast construction el enent conprl S1 ng

t F@ receiving tubes in accordance w th anot her
ut}%ft (]ll rrg%‘t of the i nventl on; FIG 37 is a schenmatic

258158 TP e EBFER gh8en mn

front el evati on of FIG 37 FIG 39 is a,schematic rgnt
compEskiG BMITGHE ZopRngItHDHS i aorerdansReNitd apptHrcergpodiment of
coupl ed together; FIG 40 is a schematic plan view of a
theniowkdtidmr hor i zont al noul ding of the pre-cast
construction elenment of FIG 2 according to an
enb@HBNeNtisoh sbitermaticemiamnjew! & 4nlembadirmehemitthe pre-cast
side el evation showing an alternative nethod of
elerh &Rt ddMpFIRG Bidjustatle bBRsPr e- cast construction
egfemsnt S, gt ©

FIG 38 is a schematic front elevation of FIG 37;

FIG 39 is a schematic front elevation of a plurality of the elements of FIG
37 coupled together;

FIG 40 is a schematic plan view of a mould for horizontal moulding of the
pre-cast construction element of FIG 2 according to an embodiment of the
invention;

FIG 41 is a schematic side elevation showing an alternative method of
creating conduits in the pre-cast construction elements;

FIG 42 is a schematic front elevation of a mould for vertical moulding of
the pre-cast construction element of FIG 2 according to an embodiment of the
invention;

FIG 43 is an isometric view of a vertically cast construction element
according to an embodiment of the invention;

FIG 44 is a schematic front elevation of a pre-cast construction element in

accordance with another alternative embodiment of the invention;
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FIG 42 is a schematic front elevation of a nould for

vertical noul ding of the pre-cast construction el enent
wW@B00Fh£3023 accordi ng to an enbodi ment of the i NREATI05/000847

FIG 43 is an isonetric viewgef a vertically cast

construction el enent according to an enbodi nent of the

invention; FIG 44 is a schematic front el evati on of a

pre-cast construction el epent i n accardance

g B

anof 2 A45aist 2 srREMAHC Sl digve _f RENG RIS |t'6tP\e eng epypling

is a schematic plan view of the bearing plate, tube
meaneered iGidy nenber of FIG 44; FIG 46 is a schematic

front elevation of a pre-cast construction elenent in

accplGlasde avddhensatfciirdmtesieadtionr ofa preecasthrudistrentiomtlement in

the invention; FIG 47 is a schematic front el evation

ac&frdén&! antﬁahsmrm@mtématwe e IR_ht btHRCIACEARSIEE Wi th
a yet further alternative embodi ment of the invention;

F| GFﬁ(? 4795 3 SHSRI fro é}e@v apeﬁgF@Eaﬁl &mégfuc% 'éleghent in

owi ng p03|t|ons 0 rs protru |ng

f d f
acg%ﬁaﬂ'a%r ?Jgh?a?s%tfﬁ@ﬁsoaﬁ?raa?sé’ iR ot s ayeriopy 'oﬁ k
el enent in accordance with another alternati \
enbblf htis A sahemaiige planoMiew-(of tBig ??"@?@cﬂé%&@i @7 showing

pl an view of the elenment of FIG 49 show ng positions
posifions siiapetaped dars qurotrdding frewnthenéirsti and seeand esidesl of the

sides of the elenent; FIG5 1 is a schematic front
elephentat i on of a pre-cast construction elenent and an

alternative embodi ment of the lifting apparatus shown

I N El&4b85 a schematic front elevation of a pre-cast construction element in
accordance with another aiternative embodiment of the invention;

FIG 50 is a schematic plan view of the element of FIG 49 showing
positions of u-shaped bars protruding from the first and second sides of the
element;

FIG 51 is a schematic front elevation of a pre-cast construction element
and an alternative embodiment of the lifting apparatus shown in FIG 16;

FIG 52 is a schematic partial front elevation showing an alternative
embodiment of the receiving tube; and

FIG 53 shows another schematic view of the corrugated tube and

receiving tube.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIGS 1-7, in accordance with an embodiment of the

invention, a pre-cast cementitious construction element 10, is provided,
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FIG 52 is a schematic partial front elevation show ng
an al ternative enbodi nent of the receiving tube; and
wo-k@s58310shows anot her schematic view of the copPeT/guER@®I000847
tube and receiving tube. DE'{?I LED DESCRI PTI ON OF THE
| NVENTI ON Referring to FIGS'1-7, in accordance with an
enbodi nent of the invention, a pre-cast cenentitious
construction el enent 10, is provided, conprising a_body
compriging abod¥a and &t dersh angyCoriner membarct4 peatrigling dgm an
an edge 16 of the body. At |east one coupling nenber
edgs 16 girtbei bedy.at Atheasipore dogiplieg 20ewiber M8 bedyrpvided at an
coupling nmenber 18 adapted to couple with a coupling

oppesérteddd 20f ofdhe &didgc tHy cauplingartmbend Braddpten t¢lceapletwith a
10b such that, when coupled, a spaced relationship

cog;?llm @gﬁg{ﬁ@?ﬂoﬁ &¢ ana%eﬁﬁﬁFe—@ém%bhgﬁ&tﬁH}] 8lePrEt1 Okl?osnfcrrw that,

ent pre-cast construction el enent 10b.
[ dj C i ng: : ' .
wish SR T ead R RRRTERE Baltbdt i RudiBal Cfuruction
which, in this enbodinent, are in the form st eel
el Hpafd s SSERRRrE oShdmirtion Sipaent 1 Bho
coug!di ng nmenbers 14 are provided, which are partially
enb&tHg ampbadigmenbdsoupiingongmipeps A 8t argt inj eglioga ef sockets 18
than the length of rod protruding fromthe body. The
adaptedeio eteivedsouplingtrhembers il duiviichd éipthhis cfmieadiiedoht,ngre in the
the length of protrusion fromthe body 12 and the

forfli 8ngtkberrodk t4)einrtaderadodimidnt ¥B6Wn G PEB I, Do @dubli®g members
application of the pre-cast construction el enent 10.

14! dret 16 viRBR OB LreS BAMBIY Rnitddded ihNhE8 BRI 14 L RRGhat is
h ets 1§ ?e tFﬁe

from edge 16 and three soc are provided at

or D AR Endh bR B g R Mo R, T AlmbBFof rods 14,

the particular depth of embedding, the length of protrusion from the body 12 and
the diameter of the rods 14 will vary depending on the application of the pre-cast
construction element 10. In the embodiment shown in FIG 2, three rods 14
extend from edge 16 and three sockets 18 are provided at the opposed edge 20
extending into the body 12. In the embodiment shown, the body 12 is reinforced
with reinforcing members 22 as is known in the art, except that in the
embodiment shown, the reinforcing members 22 do not protrude from the edges
16, 20 of the body 12.

Referring to FIG 3, a securing means 24 is attached to the body 12.
Securing means 24 is in the form of a metal bearing plate 24 having an aperture
26 through which rod 14 can pass. Bearing plate 24 is secured to the first edge
16 of the body 12 with the aid of rods or bars 28 welded to the plate 24 and

embedded in the body 12.



10

15

20

with reinforcing nenbers 22 as is known in the art,
except that in the enbodi nent shown, the reinforcing
woreosbae®422 do not protrude fromthe edges 16, PQDATGL005/000847
the body 12. Referring to FIG 3, a securing neans 24
Is attached to the body 12. 1 ecuring nmeans 24 is in
the formof a netal bearing plate 24 having an
aperture 26 through which rod 14 can pass. Bearing
pl a¥\6thpfuriner seferenas toFt&S 4 and 6, edgepsedf eddee 26 adythe body
12 with the aid of rods or bars 28 welded to the plate
12 2dockets ¢8haddrdhe formhef holiyw 13b&¥ BD, Whidrere esfbedasden body
to FIGS 4 and 5, on opposed edge 20 of the body 12,

12 S OR e, Ifrd i Ji[el T | ;
e Srneded T Doy b BB 1130 At etlieRnt SRy Bk gnd in

on et k. BPLE R o L ABE e R0, BoffGntegstoe tubes.

Prigol GopdEentnina transvrsp GoRBhtd e JBEnSH Tblibe 30 by
placing an insert (not shown) transversely through .

plagingean iinserh énetyghovandiransvarsly dprush helesiin tmedugeaand filling
the bottom of the tube 30 with non-shrink grout 34.

ap@oxtoately3 200snalad dhe Haottorh rofRfh€Subeadd with AohedHrimk grout 34.
recei ving tube 36 is placed over an end of the

Conduit 3gas afbot sHowvrdid, FI&S shaw2in FIGS 4 and 5. In one
enbodi ment, receiving tube 36 conprises a bearing

ggaA%éil%mﬁFE&e%h%tt 3Bl i@tga@&i jo%ﬂ%ﬁ Bpﬂﬁe?@‘?g&ated tube

Pl ates 38, ave apertures therethroug

a0 592 fub IS LS, RS R, RENRTbE 5 s
o R g B A TR E S0 2 e o0, 4
ha\g;ggpég%ﬂﬂwze}etgpoeug%u{opgrslgblgfthghreecgi(\e/?ggi tnu ep:|3g ttg b?éspl\gclelj onto
the end of hollow tube 30 and welded in position. Receiving tubes 36 are
partially embedded in body 12 and partially protrude from opposed edge 20, as
s'hown in FIGS 1 and 2. The purpose of the bearing plate 38 will be apparent
from the description of the method of coupling two elements 10 below.

With reference to FIGS 6 and 7, alternative embodiments of the receiving
tube 36 comprise the receiving tube 36 extending the full length of the
corrugated tube 30 with bottom plate 40 welded to the bottom of the corrugated
tube 30 and a nut or washer 44 or the like welded to the bottom plate 40 through
which a bolt may pass during casting of the element and to aid positioning of the
element as described in more detail later herein.

Two pre-cast construction elements 10 are coupled together by inserting

the rods 14 of one element into sockets 18 of an adjacent element. Prior to
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fromthe description of the nethod of coupling two
el ements 10 below. Wth reference to FIGS 6 and 7,
wa@bdaosnewasd ve enbodi nents of the receiving tubePGBAU2005/000847
conprise the receiving tube 36 extending the full
| ength of the corrugated tud& 30 with bottom pl ate 40
wel ded to the bottom of the corrugated tube 30 and a
nut or washer 44 or the like welded to the bottom
ingeréere of Ghe modsght weiakiets 1Botne filtad pdtbsowuti such astFHh§0 MPa
of the elenent and to aid positioning of the el ement
ligaisl, heacgtiriikdgiout,whiehdetdisplaced ey therreds. 14Twhepriasedsd. The
construction el enents 10 are coupl ed toget her by

rodé‘ $815kd ﬂ'%érﬁfj t'bctﬂéer!I SkieRnSt WhRARIYint tiéé?lr@%]!é@ 38 é%uts plate

an a cent elenent. Prior toinsertion of he rods

24%,% §88wﬁt Sor-SahpIL) H%?Gm’;t h\ﬁh%@ﬁtss Salh‘ahzﬁsa%o gt%h welded

non-snri’nk gro S dlsplaced

togeliet &4 FiePb dREIEMEN A i Mg PTBAPETopt SEB. 48 il

abut s gl ate 24, as shown, for exanple, in FIG 3.
requikgseabagt TRdhowrsarAften sudhtimel thelemgaindp wibh repafn securely
the elenments 10 in place while the grout sets, which
in Plguec allhjs aequpgessnibearesla Zpacar4d batween adia’velnit wenstruction
the elenments 10 will remain securely in place. This

clatheRRIGIETor | LaiRT atrop@ee #H6 ectowreiruaidacenich can also be
construction elenents 10 for a floor structure to be

coﬁ@ﬂﬁét%H Cﬂ'cf‘rﬁ ’the‘é"?)'ré; -RaSEEbRYRRLGS efe?ﬁ‘ér‘it‘s U@l Sthk rﬁ?@ééﬁﬁnventlon

re-cast construction elements 10 of the present

|nv
t he PN hovE A aemERy 8 B h%ﬁ o st SPAERERB et 10.
coup|. i nenbers 14 extend f 16
I oS S LESeT L LS L9 102 YR 38 8 S 16 o
opposed edge 20 of the body 12. In this enbodi nment

the hedy diZpand fvermebeliag mmb_@"Sa?i’eemnﬂrféomdhmqpmﬁ@@ gdge 20 of
pl ates, preferably steel of the required grade

the bodprily lngkid émbodiemnenttthe coupling members 14, 18 are in the form of

metal plates, preferably steel of the required grade commonly used in the art.
Each metal plate 14, 18 is welded to a reinforcing member 15 in the form of a
steel rod. In this embodiment, the steel rod is formed into a u-shape. The u-
shaped rods 15 are completely embedded in the cementitious body 12 and at
least part the metal plates are embedded in the body 12. In the embodiment
shown in FIG 7A, construction element 10 also comprises u-shaped bars 240
partially embedded in the body 12 and protruding from edge 16 and/or opposed
edge 20. When construction elements 10a, 10b are in position, and coupling
members 14, 18 are welded together, u-shaped bars overlap in space 46
between the elements. Reinforcing members 300 are passed through u-shaped

bars 240 to provide a complete “development bar’ throughout the structure.
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Each netal plate 14, 18 is welded to a reinforcing
menber 15 in the formof a steel rod. In this
werod4oent , the steel rod is formed into a u-BEEAB2005/000847
The ushaped rods 15 are conq?etely enbedded in the
cenmentitious body 12 and at feast part the netal
pl ates are enbedded in the body 12. In the enbodi nent
shown in FIG 7A, construction elenent 10 al so .
Althekghi Bek showmpad Rer 9A2400pruGtian wlempatdtee i and nadjacent
body 12 and protrudi ng fromedge 16 and/ or opposed
consipactdi. elbeamt cldis blsactornprisd eeinfursingOsenittdrs 22 embedded in
position, and coupling nmenbers 14, 18 are wel ded

thé BEEY he! as YheRAME thdambodirRentapfiRIGSPRaAd40 bet ween
the el enents. Reinforcing nenbers 300 are passed

thr ayah UssRpRe %pﬁ?ﬁ?gtﬁfg}‘ﬁ whlP nBﬁféM& QfostribedPhefufther r?e’tail with

"devel oprment bar" out t structure. Al t houg

e 8., SERIRB P R R Iy 208 doscra
LR 216 BRTIRELS (27, U0 DL RO A2 B coupin

of construction will now be described in further )
mefebais innihen foren cafelinsls 14 andcseckainat@stheamatbedhin general, is
method will primarily be described in relation to the

eqeatypdppiicablefto tthe atensativecémbodishentsrdf the cunmspruciomglements
coupling menbers in the formof rods 14 and sockets

101dbschibed metdipd, in general, is equally applicable to
the alternative enbodi nents of the construction

el emRiL $indCodeRs Esi, %%ggriﬁéer' s 1&6{)Pé|:ii e?,oﬁcglg@ﬁﬁb eleiht 10b

t he rods %4 of an’u , agjaacen enent ave
nae Bearb Y S Gorb it 165 haloh RRabRy RS 30 KRS Soment
103 PP be! PiaB ACEIR TGP EHaR WEDIDRBTGraEIes Sheteapuary props

adj acent el enent
48 are attached to adjacent element 10b to ensure the upper, adjacent element
cannot topple when support provided by a crane (not shown) holding the
adjacent element is removed. The bottom of the adjacent element 10b is then
accurately positioned with the aid of positioning shoes 50. Positioning shoes 50
are attached to a collar 51 or to receiving tubes 36, which will be described in
more detail hereinafter. When the upper, adjacent element 10b has been
plumbed in position, for example, by laser plumbing known in the art, plates 24
and bearing plates 38 are welded together. Once the welds have cooled, the
props 48 supporting the adjacent pre-cast construction element 10b are removed
to Ieéve a free-standing adjacent pre-cast construction element 10b.

Alternatively, the props 48 may remain in place until they need to be removed,

for example, to provide the required access.
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cannot topple when support provided by a crane (not

shown) hol di ng the adjacent elenent is renoved. The
whodosoroad t he adj acent el enment 10b is then ackC¥/avuzioy/000847

positioned with the aid of sitioning shoes 50.

Posi tioning shoes 50 are at?gched to acollar 51 or

to receiving tubes 36, which will be described in nore

detail hereinafter. Wen the upper, adjacent elenent

10bFRE e esarmsitiveiRmbedimsns ioifitgﬂ CW@VU@WI%nenym ‘shown in

| aser plunbing known in the art, plates 24 and bearing
FI®| 2AesoB&sabd ufetthmmdsummgarshoéncéomteamlrds thevaetal plates

cool ed, the props 48 supporting the adjacent pre-cast
pratfUtiid fohi gy €FEZU oflfle Ifudy 12moved to | eave a

free-standi ng adjacent pre-cast construction el enent

10D nAé| Shafld ﬁ%tbfo%to‘f‘%oﬂ%f?ﬁénd}ﬁs”ﬁi/oWﬁrW'P"GB”QF%Jn@lCPO which
untl ey nee de

" renoved, for exanple, to provi

the re terna

el AR s D rBHseRE, PSP Ml 32 & placed
1 of the posi.tionin es 50 fit aro ndt

ansReut ORGSR RusrPagest 2mest i foNared gulyh fameg2 into
alternative nethod of construction is shown in FIGS 9

contagt nith thailewee apnsipuctignrelament d Deafedesgsthsic: alepieng Temporary
frame 52. Positioning frame 52 is placed and secured

push-putiiropsrbdaark strateaijalyepiaced eceotding té dneséze and shape of
frane 52 into contact with the | ower construction

theebRIEMt 1P aR8 Hewdjidied bRgiredasnMumbtheuwisment 0. Both of
props 54 are strat egl cally pl aced accordl ng to the

the afSre tl%ﬂ@@ec strh ot REFBHs r?‘ ?cqi et 86h@ruction of
1

requ re e el ement o t he

SR U tregéfrtﬁmi%m?@tcgﬁaﬁeg%%aﬂfz@aaﬁé%e .

rei nforced concrete floor has been poured
! of Whdarorends & TG ddmronaBRBRmeRt Ohdng FSIEl9R method
met hod

according to an embodiment of the invention using the elements 10 of the

present invention will now be described. A steel plate 56 is cast into a concrete
foundation 58 and fixed with adjustable bolts 59 such that the height can be'
adjusted as required. A pair of oversized receiving tubes 60, similar to receiving
tubes 30, are welded to plate 56, ready to receive the rods 14 of the first element
10. The oversized receiving tubes 60 allow a greater degree of movement of
the first element 10 than the reguiar sized receiving tubes 30 in the event that
there is any movement during the initial pour. Once the first pre-cast element 10
is correctly positioned and the reinforced concrete slab has been poured, a
formwork soffit is then erected. The next pre-cast construction element can then
be lifted and inserted into position as described above, accurately fixed and

plumbed, but leaving the space 46 clear for steel fixers to fix the reinforcement
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according to an enbodi nent of the invention using the

el ements 10 of the present invention will now be
waele®sni4oesl. A steel plate 56 is cast into a coPCr/aU2005/000847

foundation 58 and fi xed vvitg adj ust abl e bolts 59 such

that the height can be adju ted as required. A pair of

oversi zed receiving tubes 60, simlar to receiving

tubes 30, are welded to plate 56, ready to receive the
required fon the susperidedsfioasikalent Tie varisabpea-eastealements are free

receiving tubes 60 allow a greater degree of novenent
stanflinghevifioutt thed emasessiyd ofhdinstt Ipeuriaguliiee sormedte floor below.

receiving tubes 30 in the event that there is any

ThEmRYSRE HreSaatiod dfitRel mbxt ii@bel Rs8H cofntshd &hiist &e floor on the
pre-cast elenment 10 is correctly positioned and the

prefRIY PBES, HAARS BbEreRl A [Y8nREHe® 5 this LohAURSK method

ected. next~ pre-cast construction

2o G, PR oS B%entlon, 8 Bt e G Eka S BERy S Tucn as

| eaving the space 46 clear for steel fixers to fix the
2-3 ays RRIRIHSiRG Y8l red for the suspended floor bel ow.
The vertical pre-cast elenents are free standing
wi t Howill thige appeeciatedy thet ther stvepsized nigeelving dubeet®0 will be
floor below. Therefore, preparation of the next |evel

dispensed wittneleemhid sinbbliendtasfrthe wohbruptiay elenserteMietomprising
bei ng poured. It is envisaged that this construction

the Rhdtar piesr di 08ed.0 fridtedd, BRRAL rdfEepBE N FIGN 11 EHE®@I plates
construction tinmes by as nuch as 2-3 days per buil ding

b BIEl U AR SRB A Ll B QHBLRIR Y appropria

posifia’ ey et €S BE i Bidil 2 ZaR B Waeet or bnce. ©
FIG_11, netal plates extending substantially . .
ver Theapositionipen gagse S86alf | ¢ollges viel J¥ll newt e described with

appropriate position to which netal plates of the body
refé@ncantobBlGR1@ets. FIGS 12 and 13 show the collar 51 attached to the

receiving tube 36 of the element 10 below, which is already secured in position.
The collar 51 is secured by a fastener in the form of a bolt and two nuts (not
shown). A collar 51 is attached to each receiving tube 36 at each end of the pre-
cast element 10. In the embodiment shown, slots 60 in the collar in the form of
dovetailed rebates receive dovetailed protrusions 62 of positioning shoes 50.
Once the upper element 10b is lowered into position as described above,
winding bolts 64 can be adjusted to move screw plates 66 in contact with the
body 12 and accurately position the upper element 10b as required until exactly
the correct position for the element is achieved. FIG 14 shows an extended
base 68 that abuts positioning shoe 50 and supports push—pull prop 54, which

can pivot about pin 70 to adjust the angle of the prop 54. Once plates 24, 38
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The positioning shoes 50 and collars 5 1 will now be
described with reference to FIGS 12-15. FIGS 12 and 13
W@ bad/1240¢3 col lar 5 1 attached to the recei vi ngpeT/bB2B8/000847
of the elenent 10 bel ow, vvh'ééh is already secured in
position. The collar 5 1 is™secured by a fastener in
the formof a bolt and two nuts (not shown). A collar
51 is attached to each receiving tube 36 at each end
havsr bepe weldedagnd/er dherdroub 34| hag ket.etsotamrerans msaps 48, 54,
slots 60 in the collar in the formof dovetailed
shoes%0 and celiaisv®l daw éeaemeyegdr ot r usi ons 62 of
positioni ng shoes 50. Once the upper elenent 10b is
| owgh eftelidtrepsiabbdianeraof des positiedingtshe 5Misishewn in FIG 15.
bolts 64 can be adjusted to nove screw plates 66 in

Th‘(gj gBtsi%SF\]ny érﬁgé ?g Q%%dé’slgjgin@r\ﬁcé‘c?@‘ﬂ K/\Fﬁ(ﬁ{ Muiﬂl% itﬁéﬁ gﬁ’opbﬂ &djacent

per el ement fas reqwlred until exactly t
e'egrg%{xﬁd%&niﬁgibé%@ée Bk BE S RABRL Br BB by AT n this
erBRGRETH; A TG s FaRLito SHBanGra BrvPHEHbeBR4Sess through

pl ates 24, 38have been wel ded and/or the grout 34 has |
thesout. tSnseweplpts H0yispatiacheBio e kbt Veog'a@db@blwa?@,d is in
5 1 can be renpved. An alternative enbodi nent of the
comtast twithimegeivirge tbbei 86 shbviawen &le@ett. 10he In an alternative
posi tioning shoe 50 has a sloping face 72, which

emBBtRgsntt Berawp Phites B aoatt fledaasthtekOprotriuidingofrehi blement 10.
when being | owered, for exanple, by a crane. In this

RIS pogihs M A8 b hen Snadasye 2 g

i hed h Wi ndi is i
g3 fa Rt A RldRb > Bollods Gf owor el ement 10a

In an alternative_enbodi t, . | at 66 t act
ot trprefeissicer 6t PTG ACHCUTG fo e gbpdiaatt SHigborts 302

shoe positions can be adjusted such that sloping faces
arey 2ttaclhed 4 |adjacent construction element 10b, for example, by means of

bolts 304, such as Excaliber bolts. Supports 302 are attached toMadjacent
construction element 10b in positions to support adjacent element 10b at the
correct height above construction element 10a to create space 46 of the required
height. Supports 302 support adjacent construction element 10b until coupling
elements 14, 18 are welded together. Supports 302 may be in any suitable form
to support the mass of the adjacent element 10b, which may range from, for
example, 1 tonne to 15 tonnes. Supports 302 may be formed from, for example,
suitably thick steel plates welded at right angles with a bracing member.
Referring to FIGS 16-17, the pre-cast construction elements 10 can easily
be moved around a building site and lowered into position using a conventional

crane. This is achieved by means of lifting plates 76 that are bolted to the
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gui de the el enment accurately into position. Wth
reference to FI G 15A, according to one enbodi nent,
W@ appoe403 302 are attached to adjacent constr urRCT/am2005/000847
el enent 10b, for exanple, by _neans of bolts 304, such
as Excal i ber bolts. Support523302 are attached to
adj acent construction elenent 10b in positions to
support adjacent elenment 10b at the correct height
elerperwibreashers ithioughesamnauits &2 inobedyd2e Aiclp 48 isfbolted to
the required height. Supports 302 support adjacent
eachrysir ofchftion pidtes @8t suldbithanthid Dagipptamreelyerdtite Svidh lifted via
18 are wel ded together. Supports 302 nmay be in any

a Srdinkadiing 8@ MdrReS WP thet dlem@EAe 9 0GE 18 ﬁgjtﬁéq% D clips, the
el ement 10b, which nay range from for exanple,

. I. . " ro
el BOREHA ey Ao e CHPRB TR EEE pHBY pBSLoLEE e ERment 10.
r 1 ght,. angl W th a bracing nenber. Referring to FIGS .
Thle, Besn3 e i ikl olefoatifs 14, ofiob Ak Pehinine aEFsiAted With lifing
easi ]y be noved around a building site and | owered
pregast plegnents Hsing glytehasonBelisinasal theouste therfiuls thigkness of the
achi eved by neans of lifting plates 76 that are bolted
constryctiosl element iidt Via wesHeit 82 thusugibvistingl thia sed@ formclutetigs and
12. ADclip 78 is bolted to each pair of lifting

theil asesiat8d siskb. HuateidheclBiches Pnstilf e ehplb i iRy,
lifted via a crane sling 80. Hence, when the el enent

10 igGhi 14 efdvViRshb® 4 gﬁrgit?'df%nsfrheﬁ&# @BHbnts 10a, 10b, 10c

naturally hangs vertic ofaﬁl |tat(re]gasy|.f .
A MeTol f.t t. 10. ' of Liftin
oBGEH B g s R Al B IR 00 an
[ ifti : t [ | ut . ts pass
Pl ol Figis EhperAbi B Trpscbnveradheevelehgments.
10 via conduit 32, thus obviati rgg the need for

Fog each el anworliag platfosacd4iseltadsard plyksdio eathucenssuction

may still be enployed if required. FIGS 18 and 19 show
elemeiwia leixtsfingfcotndnis Badnithe etdreemist 10 WSiag 2 Bkbrs dOhigh tension

(HT) bolts 86 or other suitable known fastening means. A tubular spacer 88 is
placed between the element 10 and a wall or plumbing mast 90 of the platform
84. Plumbing mast 90 includes a lifting lug 91 to enable a crane to lift the mast
90 in position. It will be appreciated that element 10 will comprise a conduit 92
toward the bottom of the body 12 as well as the conduit 32 toward the top of the
body. Plumbing jacks 94 are set in the correct position prior to the next pre-cast
element being lifted into place and an adjustable edge form 96 remains in
position until the concrete floor 82 is poured. A safety mesh 98 is provided on
the outside of each platform 84 for protection whilst working. Once a platform 84
is in position at one level, the construction element 10 for the next level above

can be safely lowered into place. Once positioned, bolts 86 attach the newly
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connected together in accordance with the nethod
descri bed above and a plurality of poured floors 82
wo@ewapgdomyy t he space between the coupl ed el enePCHFAUEDS/000847
each | evel, a working platfoqrm84 is bolted and
pl unbed to each constructioffi'el ement via existing
conduits 32 in the elenents 10 using Z bars or high
tension (HT) bolts 86 or other suitable known .
posiionedi elgmestrie.tha plumbing M ). d8 addiipadedresidirg @ safe
the elenment 10 and a wall or plunbing mast 90 of the
wapkiagfmatiord forRheab walls red sinydteigintc pladisms 84 pidvide eagy 8ccess
1to enable a crane to lift the mast 90 in position.
to |theWblated &1 42011, €88 afop dwk Ritdg & BPESds, 18 $tAigh€eRIrl S@eans of
conduit 92 toward the bottom of the body 12 as well as

pr?ﬂagiﬁ@ongs{aﬁ@ ddyeekdint e LeR gk éé&lr@l%d}ﬁlun%iHH?%%t%ﬁgure for

are set 7In tme correct position prior

. .next,, pre-cas t being lifted into place and an

JO'Q‘EPJBE&?Z?@GQ g@ &’%ﬂ?eﬁb remains in position until the
concrete floor 82 is pour_eo%. Ahsaf ety nmesh 98 is
proVilded 4fh ak it Espechyelkashow & 1l agg Agpording to one
protection whilst working. Once a platform84 is in

enpaggimiephand aostairiceve pecenking tshene emhastimentaengtrunted fem the
the next |evel above can be safely |owered into place.

prénast posistructivad eldoehts 30 af t theh prdsenteinwvgpiion.t | Soede of the
elenment to the plunbing mast 90. In addition to

cldth8iishataat fthahwink Walll 8 reffhdPto &heiRTmURI 65 fartexample,
any height, platforns 84 provide easy access to the

f ' e
308yt Byt boffaniy o) e YL dICERIRNSSIEr dhay Joining above door
f 9 d . I ' d f i.0i ni
hepds: o A atouty 4R L os 45, et ReSpR 7 3 Soddr uf Dl etded
show a |ift core accordi n% to one enbhodi ne

d
reigfeicinacgieel wesarding Rlateoh@2.e fobidterdAt %6%Q<§$§Efpagthe ends of

fromthe pre-cast construction elenents 10 of the _
the etaneentsi 1/ fooexargples 46mrahd he elements are erected as described

above by coupling the coupling members 14 on an edge of one element with the
coupling members 18 at an opposed edge of an adjacent element.

With reference to FIG 22, the protruding plates 104 overlap and are stitch
welded together. Once welded, aluminium beams 106 are bolted either side of
the gap 108 between the elements and non-shrink, liquid grout is poured in from
the top to fill the gap 108 between the elements.

Alternatively, with reference to FiG 24, starter bars 110 may protrude from
the predast elements 10, which are tied together between adjacent elements 10.
Conventional formwork 112 may then be employed and concrete poured into the

formwork to fill the gap 108 and form an element 10d conventionally.
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elements are cast with the end walls 100 returned to a

m ni mum of , for exanple, 300mm but preferably to the
weogs/1ofo43loor ways for easy joi ni ng above door PEHABE2008900847

shown in FIG 23, the elenent% 10 are cast with

pre-wel ded reinforcing steel®rods or steel pl ate 102.

A plate 104 protrudes fromthe ends of the elenents 10

by, for exanple, 40mm The elenments are erected as

desdihienel¢mendy eispg feosipiriang ifheotasuphawiy imENBSr20-24 espploy a

an edge of one elenent with the coupling nenbers 18 at
simitaropptisetotdgestnictian tadhatcshuwre ireFEBS .18/ hdh 10¢ begptcthat the

to FIG 22, the protruding plates 104 overlap and are
saﬁétgt;%tfdﬁr\éjgd @ EBhBRTIcte MIPIEIARIS ratheMHANUGN RERBBLside, as

106 are bolted either side of the gap 108 between the

, LG : : _

ShBWETT G2 oG e e85 ol A o ioPRHS o el and stair

Al ternativel with reference to FI.G 24, starter bars .
copghuGHgN ;E’F%‘E%{H’&% 4GCBHIRE dO 71 Edho 'i“@.%rﬂfsﬁ“foE’reﬁﬁP@HWe”“O”-

are tied together between adjacent elenents 10. i
Flgsnge @indodGiearh sk MqPQUf%LC@m@ﬁt%EO@M%%Be%@e of a stair

concrete poured into the formmork to fill the gap 108
wallnfdrinedrirem theestements0t0 of ive préserdlinyertion. ePhmmebing masts 90

used for stair and lift cores shown in FIGS 20-24

arépbuded & thd msidebhddrofbottedsbrinetdioments tdaintis tlvgrout 34
in FIGS 18 and 19, except that the safety platforns 84

ha’' Rafifeat rRSﬁJ@féb?é‘_sHlﬁei(jgéifgﬁmﬁléFm%4ti§‘aéita%ﬂe8 h8 the mast 90.
Fl 25 [ d 26

out si de, as shown in and 26. FIGS 25 an

PR SRR AL S AR LFA S GBRRAAD be foneo

n presen

' tion. FI 25 ar h
ol EF oo b3 SRED S28o Rl AR Pery nevl
fromthe elenents 10 of the present invention. _
warkenist Apkeageed Yte gleangiits ek, o6 exaenlashysealinp Hie conduits

bolted to the elenments 10 until the grout 34
32 in the elements 10. A safety scaffold 118 may also be provided.

FIG 26 shows the aforementioned alternative method of using
conventional formwork 112 to cast an element 10d in situ with the precast
elements of the present invention. The formwork 112 is provided on rolling
platforms 120 for easy erection and stripping.

FIG 25A shows a plan view of a method of coupling adjacent construction
elements 10 at the corner regions. Edges 16 and opposed edges 20 of the
elements 10 comprise u-shaped bars 240 protruding from the body 12. U-
shaped bars 240 overlap as shown in FIG 25A and reinforcing members 300 are
passed through the u-shaped bars 240. Metal formwork 310 is provided at each

corner attached to elements 10'with fasteners 312, such as Excaliber bolts.



10

15

20

has matured. Adjustable slab edge formmrk 114 is

attached to the nmast 90. Platform 84 provides a safe
w@bk@sfiotons from whi ch adj acent el enents can be POI/AB2D05/000847

toget her. Access is also prgvéi ded to a secondary

platform 116 bel ow to enabl €"a worker to nmake good the

el ements below, for exanple, by sealing the conduits

32 in the elenents 10. A safety scaffold 118 may al so
Seftable slatadal, sPris asscendrte, tifdhém Moskeshin dhegap 316 to seal the

alternative nethod of using conventional formwrk 112
constroetiin alenerdsdOttodeither.n situ with the precast

el enents of the present invention. The formwrk 112 is

pr owiHie defiteicd kd FIGB! 27 fapdnes, 1iAe m@thcﬁﬁﬁﬁcﬁlﬁiﬁgtﬁdmontal pre-

and stripping. FIG 25A shows a plan view of a nethod

. . y ’ .
cadt fIBQPQie'rﬁ%té‘qJO@‘é%%Hgsr&@gstbrt% éﬁlﬁoelrﬁ@igtgecif té% ;g’%s%r'ri]lgnventlon

corner regions. and opposed e
elements, 10.co ' --Sh S, 24 di n Mm,.
wif Ve 36 ieaSriSe L Pra st pE R eR a1 R DRO e Y b fefiBtionai
25A and. reinforcjng nmenbers 300 are passed { hrough the
pracad Hropia amoylel gmtlrauor\eoﬁm%eﬂwn%q‘gh%e Br fwﬂa%g ﬂyppness of
each corner attached to elements 10 with fasteners
alpup 80swah Ee BaraditsetOchermprisea ehlate h80eat thie, edgactp expose

as concrete, is then poured in the gap 316 to seal the
reinfovsinguntanoivers! 22rexrids afOintiiuet kdge 182.h Cletatreznare tast to the
FIGS 27 and 28, the nethod of joining horizontal pre

sUpRk JfltRe eléh8ARNLEh HfpRRFDbHI Neeritte LIS D PRtV cRacking of
of the present invention will now be descri bed.

thgragﬁ’%%ifdlﬁﬁfgpﬁhﬁmggptﬁél%?erﬁ%@ﬁsp% F9u4 Riface finished with

conventi ona rec hori zo
t hi ck

VSR GH A RS e T eE P PaBAl £ it thaitifibg 2 rouo

expose reinforcing menbers 22 and an inclined edge
suffgge. Ol ut ches are cast to the

On site, the precast elements 10e are supported on bearers 184 of
conventional soffit formwork 186 such that inclined edges 182 of adjacent
elements abut. For fire rating purposes, dry mix, non-shrink grout 188 fills the
void 189 between the inclined edges 182. A flat steel plate 190 is welded via
stitch welds 191 to the exposed reinforcing members 22 of adjacent elements
creating a continuous bond between the reinforcing members 22 of adjacent
elements. Reinforcing steel (not shown) is placed over the elements and the
slab topping 192 can then be poured.

FIG 28 shows an alternative embodiment to that of FIG 27. In this
embodiment, a steel plate 194 is welded to the reinforcing members 22 of each
element 10e, for example, before the element is transpotted to the site. Flat

steel plate 190 is welded via stitch welds 191 to steel plates 194 of adjacent
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surface of the elements with enphasis on a centre
clutch to prevent cracking of the el enent during
WO pdositzy43 The el ements are rough surface fini SPEAWRGR000847
a vibrator and rough broon1étnished to prevent cracks
whi | st mai ntai ning a rough rface. On site, the
precast elenments 10e are supported on bearers 184 of
conventional soffit formwrk 186 such that inclined
elegiyis amwd the ratffercie stacdand slakhtapping 192 age rthen myded as
pur poses, dry m x, non-shrink grout 188 fills the void
ded@thduealveden the i nclined edges 182. A flat steel plate
190 is welded via stitch welds 191 to the exposed

r ei Ther figifodredtopiting 2s@bparticacenicad| greeddss waRaglenents 10f
conti nuous bond between the reinforcing nmenbers 22 of

ac@cﬂg@gﬂ@ affle ?rglﬁigﬁrﬁenﬁsf {HeOh gﬁﬁ’hﬁﬁ/@ﬁhoﬁ W) némhebénbed with

d over el enents an ['ab topping 192 can

AR A8 D O R L

10éﬁgyé?ﬁm %ﬁgfr%q?m ge Iémr%rg(gfl&ugs{%@ ﬁgﬁ ? étﬁ Pace of the

transported to the site. Flat steel plate 190 is
bodgnadd the dpaations ishawng somsioft whishewe gxpased bygabate 180. The
adj acentel enents and the reinforcing steel and slab
elenogps n0flaBoacemplise indiedl @sgdsst82 lzadl, dboaee efhlieodiment, a
nmet hod of joining supported vertical pre-cast wall

finiehed®RAicknd$d opapeICI GOMIY ANsteh pRitaEIYE éﬁmbﬁﬁngfae!s@lﬂﬂ 08 is
i nvention will now be described with reference to FIGS

e GRERIE e, 997 5 PR e 023 ool ot 10
o381 FRLL L B Sy, e BoBeeh 7R BimEfl forco o

rebate 180. The
abut, a temporary seal (not shown) is provided during grout filling. An edge

board 200, which may be, for example, aluminium or ply, spans adjacent
elements and is fixed by means of the bolt 198 and a nut 201. The gap 202 is
then filled with settable material, such as concrete, and the board 200 removed
once the settable material in gap 202 has set. Alternatively, a conventional
formwork element bolted between adjacent elements may be used.

A pre-cast construction element in accordance with an alternative
embodiment of the invention is shown in FIGS 29-31. A pre-cast construction
element 10 is provided comprising a body 12, at least one coupling member 14
protruding from an edge 16 of the body and at least one coupling member 14
provided at an opposed edge 20 of the body 12. In this embodiment, coupling
members 14 are in the form of the ends of at least one I-beam 140 embedded in

the body 12. In this embodiment, the at least one I-beam passes through the
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el ements 10f al so conprise inclined edges 182 and, in
one enbodi nent, a finished thickness of about 160nm A
wae@sli2pkat e 196 conprising a bolt 198 is wel deci/&iu2005/000847
stitch welds 191 to reinfor %ng menbers 22 of adj acent
el enents 10f and the void 1 is filled with grout
188 Si nce adjacent wall elenents 10f do not abut, a
enporary seal (not shown) is provided during grout
Iength Pf e bady edfge Imite emtgsiimant showayinddG 268y twexdieas)s 140
alum niumor ply, spans adjacent elenents and is fixed
extend rthrnghothetlorgthadftthé I dyrektanding Hween Bageot® aBdDpposed
is then filled with settable material, such as

ed§enor eA @netameém? glfé@é d42@9v¢e¢d’é&’&ﬂtlﬁ“§ﬁd oRRasRUIRRINE 140 at

material in gap has set. Alternatively, a

on& %ﬂl‘le&tthgr@a CAf EQD(JH oi’ COBBLIMILAE o Bf‘otrwﬁrﬁgngp#ﬁ&ﬁﬁi known

el’'enent's nay e pre-cast cons

R AREREGEG Ml 60 IS RS o
construction elenment 10_is provided conprising a bo

aroppd the lthepms isnrovisiesh | ﬁﬁefm@m ts mmay betGastimgtes mﬂtmlﬁ and
edge 16 of the body and at | east one coupling nmenber

thelgonureta theohirag then bogy ds poutetywetialy usite, Fodgxampld,ra 10mm
this enbodi nent, coupling nenbers 14 are in the form

 aggregbteembotisedurateakedisiv. one |- beam 140 enmbedded in the

body 12. In this enbodinent, the at |east one |-beam

PastRe ddMstrugtion B@n@é}%hlo%f 1bBearJ@%0p1@d t L(Ij(@)atﬁéleoy gbutting the

enbodi nent shown in FIG 29, two |-beans

oA B RO LS5 S R IS QARIEE s

145 fuslica 'S4 “ew%ﬂﬁf Ras A0 Promutinfeme e, o cdtsveh lower
known in the art, is included in the body 12 to ensure

clement, Hoiibalaws i ridepelaneettsofiOaatiOhgats Jiitd ke niacdiing D

I's provided. The elenents may be cast in steel noulds
shankies 78 under plates 142, as shown in FIG 31, or by attaching lifting lugs to

conduits 32 in the body 12 as described above. FIG 30 shows a similar
construction method to that shown in FIG 8, in that once the first, lower
construction element 10a is in position, collars 51 are attached to the top of the
protruding I-beam 140 and the positioning shoes 50 are attached to the collars
51, as described above. The upper, adjacent element 10b is lowered into place
such that the bottoms of I-beams 140 abut plates 142 of the lower element 10a.
Positioning shoes 50 are then adjusted to accurately position the upper element
10b. Temporary props 48 plumb the upper pre-cast element 10b before the
bottoms of l-beams 140 are welded to plates 142 to create a complete
composite fixing. Hence, a continuous composite steel bond (also known as a

continuous “development bar”) from the top to the bottom of any building is
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the concrete formng the body is poured vertically
usi ng, for exanple, a 10nm aggregate m x to ensure
we@awy/1240asv. Two construction el ements 10a, 10bPEF/&U2005/000847
coupl ed together by abutting.the |I-beans 140
protruding froma bottom edgg of upper el enent 10b
wth the plates 142 welded to the top of |-beans 140
protruding fromthe top edge of |ower el enment 10a
crepsedw. InTires edrebeditrent0a, spadie 46ds| ¢reatadl between e lower and
usi ng D shackl es 78 under plates 142, as shown in FIG
upPed .adeicerit cahtiattidgioelenidriiad Oaydsbtio erabitcondssteloor to be
the body 12 as described above. FIG 30 shows a simlar

poGRIShtHE 1p| Ee'%t\mﬂ‘i’odt%e‘léﬁﬁg ﬁ*@%hétfhc’ﬁbﬁ’cﬁ’hl HorliG@dls.

once the rst, |ower COﬂStrUCtI on elenment 1 a IS in

pos r t € nra
prowlhrglwﬁ &rf%hggaf% ?:4% and h%l%?ﬁ%@ oes b@ Pre cast
atta hedto e collars 5 1 as .descri

cofiptionaaledact 1€ P ¥ pravst in Ryl €an B, woipl ot eEdple: to
that the bottorrB of |-beanms 140 abut plates 142 of the

achigke diféerentahapeshbuiling exisfiony inssitiations Wiase tjsmot possible to
adj usted to accurately position the upper el enment 10b.

us@eimporeaujredr dpsth 8f pecaitingheibeppéragmoediogsto dieeimention.  As
10b before the bottons of |-beans 140 are wel ded to

showatiasFIB 32! at Rbioheacapinyahenbenpasot thef ekt 10 is in the
Hence, a continuous conposite steel bond (al so known

forag ofiacr%l?ﬁb%w&u Inﬁ#ﬁ?’rﬁlgﬁ?fﬁﬁﬁudﬂ?é frbnf Bt &fyd 98 drthé 'éﬁament

ttomo screated. In this enbodi nent

103 A B P A MRS UL BT e by 12

angoivgy hing fld e S deng p%{]fed@gorﬁ'@a:ﬁ@&zg)gtﬁgg'”w%‘ﬂ%"%nﬁa"y the
reference to FIG 32, a nodified enbodi nent of the

lengtle of tha bedyiend subsiantiallyfryvard rppeset ipsiger2 efilso embedded in

i nvention can be used, for exanple, to
the body 12 and protruding from edge 16 (or bottom) of the element 10 are

coupling members 14 in the form of legs 146. Legs 146 are in the form of
lengths of steel with a plate 148 welded to the end thereof forming a base.
Alternatively, legs 146 may be formed from lengths of I-beam.

In FIG 32, an opposed edge 20 of the element 10 comprises coupling
members 18 in the form of sockets 18 as described in relation to the first
embodiment of the construction element 10, including hollow, corrugated tubes
30, receiving tubes 36 and conduits 32. Pre-cast construction element 10 also
comprises a substantially central channel 150 extending between edge 16 and
opposed edge 20 of the body 12. The channel 150 may be, for example, box
shaped or circular in cross section and its purpose is described below.

As shown in FIG 32, element 10 is positioned by fastening the legs 146 to
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achi eve different shaped building exteriors in
situations where it is not possible to use the
w0 e@airz4ad dept h of receiving tube 30 accor di ngP€DAULG068/000847
i nvention. As shown in FIG 32, at |east one coupling
menber 14 of the elenment 10-Ts in the formof a
rei nforci ng nenber 144 protruding froma first edge 16
of the elenent 10. In this enbodi nent, reinforcing
thergpiseersed 4aonareteeflobdd5a Via plateshdd§. 1Phisndaarke iachiaved, for
formof lengths of reinforcing steel extending
exanipie aring Dyyatiiudtsl eTige bopbf theeelenwnt dmdceutatélaplurabed using
toward opposed edge 20. Al so enbedded in the body 12
tel?gdrmcﬁrbﬁglm Bramercoae 164 @pstrigihg FrAmothet ﬁé%f@k%@eeéncrete

are coupling nmenmbers 14 in the formof legs 14

AT A PR A ot 1 1 gomen 10
BRSO

éo co rlse coupling nenbers 18 in the fo

incliIRg(tBe T8INRICIGSRRITIRUS (144 idse146hang StREer | ba@t 154. Settable
enbodi mnent of the construction el enent 10, including

maierinbwuck e@sriljameapgrepate Superflovecancrgte, ibeSuBs down channel
conduits 32. Pre-cast construction elenent 10 al so

150001Ericass the babs tvaiumaldf Yhe elemerdt 1haOmee mMadired, the formwork
ext endi ng bet ween edge 16 and opposed edge 20 of the

156081 props A afd AsiBled REbVIRY tHEelch®int eMRMPH SSitidiP¥o commence

shaped or circular in cross section and its purpose is

coﬁ@ﬁﬁ@o@\e&s H@ k%"gﬁﬁ}ﬁ% %‘f\’ﬂhé Bﬁre@aﬁt ﬁgnﬁ %@rbtesg:ﬁ?éa" abgve.

i Oned € rernforce
52 I te 148 Thi :

Sonidgsa ﬁr@? e, AEHvE, methe of R‘Pﬁéfe?'?iﬂgo? pre-cast
the el ement is accurat el pl unbed usi ng tenporar

coppthpctionselereant 116y abryes afl @r&%ﬂﬁﬁhaaﬁgﬂlwm@@ poured In this

reinforced concrete slab 152 are tied to the
enpbadimedt, ntner e¢edivngi hupesl 86eoft $ha 4demient HO elrenesad 10. locate

positioning pins 158 to hold a rebate plate 160 in place. Rebate plate 160
reserves a recessed area on the floor 82 that is filled with non-shrink grout when
the plate 160 is removed. A pre-cast element according to the invention can
then be lowered into position from above such that rods 14 are inserted into
receiving tubes 36 as described above.

FIG 36 shows an alternative pre-cast construction element in accordance
with another embodiment of the invention where the element 10 is larger than
the standard column or wall elements 10. The element 10 shown comprises
eight coupling members in the form of sockets 18 and eight associated coupling
members in the form of receiving tubes 36 reinforced with welded plates 162. A

structure formed from these interlocked larger elements therefore has the
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Conventional formwrk 156 then surrounds the base area
of the elenent including the reinforcing el enents 144,

WO e@s/114083 and starter bars 154. Settabl e mat er PEI/AUSWS/00847
as 10nm aggr egate super flog concrete, is poured down
channel 150 to encase the b &e vol unme of the el enent
10. Once matured, the formvmork 156 and props 48 are
removed | eaving the el ement 10 in position to conmence

negessarny ustuatural ftagrityny airtuse of $hefinerpaset ewether of interlocking
i nvention as described above. FIGS 33-35 show an

coaplimy meEmversreeidnsotkefs. posi ti oni ng a pre-cast
construction elenent 10 above a floor 82 that has

al r gFRlY rERPENROY PIGSI3V-BDI scesTaRy ke dnftfodigent,Vad]gstable
tubes 36 of the elenment 10 are used to | ocate

PRSI R PR B U 1L B, et o o
t 82 | is filled with -shrink
Bt 88,8 S o bl BT BCaRF RS s, gl e
to the invention can then be |owered into #osi
[

| tion |
latera) nangh dlansyaese pagition s thes elgraent i beegoiregtgd i? required by

receiving tubes 36 as described above. FIG 36 shows an
aditistenentiof the gpropiiate aliss t This @illowsdoedirgriuning of the positions of
accordance with anot her enbodi nent of the invention

theerymentedo @neumnacdllacy | arger than the standard
colum or wall elenents 10. The el enent 10 shown

COM it &férelbe ©OFREENA0TDRIOBIIRY tdfetHeopRe-Rhst construction
sockets 18 and el ght associ ated coupling nenbers in

elel%lﬂgp{eso{q]gg?héﬁgﬁ ol e%ﬂpﬁfbﬁgﬁo% abRE o?ﬁgnfgllsrl?)rw ly. FIG

S ructure rom these 1 nterlocked
| afger el enents.therefore has thenecessary.,structur.al
a1, Zh35F: B BiE R anginoh el Hred i Sna by 1ibeliRo a bot
i nterlocking coupling nenbers and sockets. Wth .
throsiglr @ feik of Washeson e bke fixed taithe end Yribedipioni bt 30 in the
adj ust abl e
pre-cast construction elements. FIG 42 shows a mould 168 for vertically

moulding the pre-cast construction elements in which forms 170 of the mould are
bolted together at each end to prevent bleeding of the settable material during
the pour. Z bars 86 are bolted through the forms to hold tubes 30 accurately in
position and help prevent the forms 170 from moving during the pour. In this
embodiment, a 5mm plate 173 comprises apertures 175, which have been
accurately cut in the required positions using laser-cutting techniques to
accommodate and accurately position rods 14. A plywood sheet 177 also helps
support the rods 14 and helps prevent bieed from the mould 168. FIG 43 shows
isometrically a typical vertically cast construction element according to an
embodiment of the invention, including the coupling members 14 in the form of

rods, sockets 18 in the form of tubes 30 and conduits 32 through which Z bars
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bolts 164 are provided in the pre-cast elenent 10,
whi ch are coupled to a nenber 166 cast into the
web@seno43 Bolts 164 and nmenber 166 enabl e t he PEr/aU2105/000847
and transverse position of #Ee el ement to be corrected
i f required by adjustnent of“the appropriate bolts.
This allows for fine-tuning of the positions of the
el ements to ensure accuracy. Wth reference to FIGS
864pasmto hpld thentwbes Ihin plasecdwing His casiing pauesesdenee. The
10 of the present invention can be done horizontally
forors ¥€0 taire dinged VibGidgd neemsst That Hia eomers tefauditatedebfase of
creating conduits 32 by inserting a bolt through a nut
the@fo@s BAH Steel Beaddrisel 72 Kep maintal 8 cofrethpodibh @uiring the
tube 30 in the pre-cast construction elenents. FIG 42
poﬁhoms a nould 168 for vertically noul ding the pre-cast
construction elenents in which forns 170 of the nould

are |t ed_togefher at ¢ t r n [N f '
he ALt HEGT Puogifibfl B e BibieatthsthRgEh glent 10
bol ted through the forns to _hold tubes 30 a ra

accordng i P a F\%Cth%cltée o %?Féﬁt'n‘f%'of‘dﬁ OWd“fﬁéﬁ %9%&4 g'o- In
during the pour. In this enbodinent, a S)mplate 173

this empradieenhpbtheelement 40, epulinghmembsse in dediormataf|tyo sockets
cut in the required positions using laser-cutting

18t arehmriogides oo edlgeatthofititecbadyl 12cand aveplingpomintbers oprotrude
14. A plywood sheet 177 al so hel ps support the rods 14

froAMSpPeseS caye\ENbf etiesty. r TAE tsdekaRU 8l aldBrovidéa #dthe form of

shows isonetrically a typical vertically cast

hoﬁ&ﬂ%{)é'& %b%ae(%cﬁgﬁfﬁﬁg nﬁ‘%@ﬁ%@%ﬁﬁ iah%)irﬁn{él‘\ﬁbelgﬂg‘ﬂ{% rt8ﬂse 488 which

I nvention, IncC

arg SRS 35 o B8GY Ze 2 HophRR O eler HERTBe dengiBr roa 14
tubes 30 in place during the casting pour sequence.
pratreding figen LAY hi nged via hinge neans 17 1 at the

corners to facilitate rel ease of
The securing means 24, in the form of metal bearing plates 24 having an

aperture 26 through which rod 14 can pass, are provided on edge 16 of the body
12. Plates 24 are secured to edge 16 of the body with the aid of rods or bars 28
that are welded to the plates and are embedded in the body 12. Hence, in
contrast with the embodiment shown in FIG 1, metal bearing plates 24 are
positioned over sockets 18 such that apertures 26 are aligned with the sockets
18.

On opposed edge 20 of the body, receiving tubes 36 are partially
embedded in body 12 and partially protruding from opposed edge 20. However,
in contrast with the embodiment shown in FIG 1, tubes 36 are welded to rods 14.
Further detail of this arrangement is shown in FIG 45.

Transverse conduits 32 are provided in this embodiment toward the end
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the fornms and steel spacers 172 help nmaintain the
correct position during the pour. Another alternative
wepdsd24ment of the pre-cast construction el eneP€T/A02005/000847
according to one aspect of g?e present invention is
shown in FIGS 44 and 45. In"this enbodi mrent of the
el ement 10, coupling nenbers in the formof two
sockets 18 are provided on edge 16 of the body 12 and .
of godpl 1hgfarethrersama pHEROSEE2Fr BRPUPINL ctbavgge blowsiver, this
the body. The sockets 18 are provided in the form of
embobinoentt albe cobBtprises cunduiits ri&pOnexteadinglitonmr thei edgdseof body 12
formof steel rods 14, which are enbedded in the body
to 2 6cletdapt o bW ths riigsihgroftdrant irte doergish ®fontecadjacent
14 protruding fromthe body. The securing neans 24, in

f: bearing plates 24 having an aperture
elegihte AR I

o ) 'rod|14 can pass, are provided on edge
the 12. P S r t
t neCBubl Tt i A g sEauhg B SBtbagErEf I i Fies
wel ded to the plates and are enbedded in the bo 12. .
441bd5 W b ba oSBT nd BB HIRERNt dhoreurR! I eléce with
metal bearing plates 24 are Bositioned over sockets 18
cogplirly meatbespdrtan epposethedga Rl giéending Hpwaeds o Ristis achieved
18. On opposed edge 20 of the body, receiving tubes 36

asafescrbed iabolvg witih edideencentd &9 10 aweppiati iablepd of oversized
protrudi ng from opposed edge 20. However, in contrast

recHivifg ttl]Se@'H@P%ieﬂ?bnﬁh i coUplifig Imembess 86 ad¢ eused that are
wel 14. Furthher

wel ded to rods detai I of this arrangenent
LR

I (r)“r gtnhgpgéarfr%d?auc{&?sé?es’m%ﬁt %elsé%vreirgg dsu%Rot%St tﬂ? \Q’S\dﬁﬁng members
14 of thé lower element are inserted into and received by sockets 18 of the
upper element until metal plates 24 on edge 16 of the upper, adjacent element
abut bearing plates 38 of receiving tubes 36 of the lower element such that a
spaced relationship exists bétween the two pre-cast construction elements. In
the correct position, a space 46 is created between the upper and lower
elements for the pouring of a floor structure as described above. The upper and
lower élements are secured and accurately positioned as described above using
the positioning shoes 50, collars 51 and temporary props 48. Once the correct
position has been achieved, metal bearing plates 24 and bearing plates 38 are
stitch welded. Non-shrink grout 34 is pumped into sockets 18 via conduits 230.
Once the grout has set, positioning shoes 50, collars 51 and temporary props 48

are removed leaving a free-standing upper, adjacent pre-cast construction

element.
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enbodi ment al so conprises conduits 230 extending from

the edges of body 12 to the sockets 18 to allow the
weevpiizg4df grout into sockets 18 once adj acenPCT/AU2005/000847

el ements 10 are in place. Cqupling of the elenents 10

according to the enbodi nent 3hown in FIGS 44 and 45

wi Il now be described. Alower elenment is secured in

pl ace with coupling nenbers 14 on opposed edge 20

ext énfuriigr witeanative ambedinsentodfi the quteamsti esnsirbetibrableveent 10

with reference to FIG 11, except that instead of
acourliing 26 toriccasprcingf thid gredéntbiRiveatiemis aRvn ¢RURGE 8. This

menbers 14 are used that are inserted into the sockets

endodimeht® Sikdigk to gﬁé‘ﬁéhcﬁhﬁ'ﬁ?ﬁG y.r:\ E)rvugfaﬂ?guﬁgﬁggﬁé;hﬁrs in the

element is [owered such that the c

h ry el re LIRS ' n cejved b .
foff, foret Bl o eRL HIbyBRA PGS Ut B ETEpd i 288, Runiing
on, ed 16 .of .the er, adjacent el enent, abut bearing
maBETagR e folE: A RS RBELAS R on N REhERO 2D ahine body.
such that a spaced rel ationship exists between the two
Haoyyeueg gt thissamibedirpedia hellewaresivinantubes Foareeeupled to sockets
posi tion, a space 46 is created between the upper and
18| sy thelt éneynaee partialljeembedded) irobody fil2ooin #iis sehss eh@socket
descri bed above. The upper and | ower elenents are

and@eueiothgaobe apehgRhfdnt re9smbicenBdt mthesaboNAREMRAYAN in FIG
usi ng the positioning shoes 50, collars 51 an

d
1. IR s PRt A8b erfdites ﬁmr&@%ﬁgﬁ%{)ﬁdﬁ ;1,% %@Z%%E&%Vided

achi eved, netal bearing plates

or BB S 20 4SS SRR, i, 1,5 Purmed,

o ogbe4Beliog siacTea K et BEOJ TR WD G 46 is as
fol%%s?cg%e %r ﬁr_saaks)\t/ve(r: %?esracrarlxjtcitsiir? rE)OSition as described in relation to the
embodiment in FIGS 44 and 45, adjacent upper element is lowered such that
rods 14 of the lower element are inserted into receiving tubes 36 and sockets 18
of the upper, adjacent element. The upper element is lowered until bearing
plates 38 of the upper element abut plates 24 of the lower element. The
elements 10 are accurately positioned using the positioning shoes 50, collars 51
and temporary props 48 as described above and bearing plates 38 are stitch
welded to abutting plates 24 of the adjacent element below. The receiving tubes
36 are positioned in the body 12 of element 10 such that a space 46 is created
between the upper and lower elements for the pouring of a floor structure as

described above. Non-shrink grout 34 is pumped into sockets 18 via conduits

230 extending between the edges of the body 18 and bases of the sockets 18.
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el ement. A further alternative enbodi nent of the
pre-cast construction elenent 10 according to one

w@spears0ad the present invention is shown in FP@/AB2005/000847

This enbodinment is simlar tgsthat shown in FIG 44 in
that coupling nmenbers in the tormof sockets 18 are
provided on edge 16 of the body 12 and coupling

n the form of rods ot rude

rs 14
e dhograt ideSeloaySRB RS A0S S5 CRlIET b G eRporay props 48
hol | ow recei ving tubes 36 are coupled to sockets 18
agedMeYRd. they are partially enbedded in body 12. In
this sense the socket and receiving tube arrangenent
resedblyed furttieri mltehativeb etivetinmeshooh the Bir&chst Mxrméntitious
plates 24 with apertures 26 through which rods 14 pass

c@h@trmi@w &lemhepit 10raesRdingl tdearkithefassas Ofithe Bredent invention is
relation to FIG 1. The nethod of construction using

PB\‘R/n‘?HJ’F‘P@S"Z?Fép& '1‘8"""*!‘?‘\65‘ efeh®@46d &8 tAS sh d%escr | %Qéqa‘?ﬁerﬁ shown in

I ower ement 1s I n position as
tion .0 I ment Fl
FLGp + GPenoialof T, R coubrontayy fababgd opaf 448 R hartially
wer el emen re inserted into receiving tubes 36 and
gl?t@@éﬁg 'ﬁéh%&’ozbfé%ﬁﬁgrp,mt&%ﬁj%% Am @?ré@tanérj‘ﬂ'éoe%%ﬁd edge 20
el ement is |lowered until bearing plates 38 of the
ofi pipeebody evenin diveienphedieenk shownt laefinsbwair &l ersbaped Tiass 240a

el enents 10 are accurately positioned using the

pratsude fromngdgdd8f3he boalyl 2 andh sewbridepgio bl uyshapedsbars 240b
48 as descri bed above and bearing plates 38 are stitch

p\‘ﬁhﬂﬁ,dfrbﬁh Shpddedned gy 20 @F tdbedy.t Fﬁsﬂdh@@@taén&bgrf%t u-shaped
bel ow. The receiving tubes 36 are positioned in th

bgpﬁdﬁﬁg ?flot?la%"ﬁ% % %ur%mfbrq%%@%ﬁﬁéx% ﬁ? dJrthé re‘?&h@ﬂt by any

he u and ower pour 1
%@ fl oor truct UJ[’ a’i descri bed above. Non- shrl nk
F ter@%falss W& RE sockets 18 via conduits

With reference to the composite sectional view shown in FIG 48, which
shows both top and bottom views of the body of FIG 47, the first pair of u-shaped
bars 240a are located inwardly of the second pair of u-shaped bars 240b such
that bars 240a are situated closer to a central axis 241 of the edges of the
element 10 than bars 240b. In this embodiment, the u-shaped bars lie
substantially parallel with the central axis 241.

When two elements 10 are coupled together, as described above, the first
pair of u-shaped bars 240a lie between and substantially parallel with the second
pair of u-shaped bars 240b of the adjacent element. The u-shaped bars 240
thus extend into the space 46 created between the elements 10. Consequently,
the u-shaped bars 240 provide a complete “development bar’ between the

reinforcing members 22 of adjacent structural elements. The u-shaped bars 240



10

15

20

230 extendi ng between the edges of the body 18 and
bases of the sockets 18. Once the grout has set,
w@omst2em ng shoes 50, collars 5 1 and tenpor ap@I/AUOS/000847
48 are renoved. A yet furthgr alternative enbodi nent
of the pre-cast cenentitiou Sconstruction el ement 10
accordi ng to anot her aspect of the present invention
is shown in FIGS 47 and 48. The elenent 10 is the sane
alses ptdvide | aetditivnas ieinforcamenG ta , thexitegut 82 Heaured inethet space 46
one substantially u-shaped bar 240 is partially
betidsd desl cotplddeslbaints 20anThg reinfardement aseddae tAS floors also
and/ or opposed edge 20 of the body 12. In the

tie§ ”i?ﬁ%d 'aﬁfdb#en? NRWRapd Tidr§ to4®, M 2800 Uogbieed hapfovitPatructural

protru rom edge 16 of the body 127and a second pair

lntgé%t@lbbs%@egg t$§ tc8n§t?' &loﬂr&%ﬁwléﬂfs EHQH@ %SPQQ qg%u%oaéﬁleved.

secon

240 are d to the rei [ Ci nbers of .

© he FAP8 a8 sy 50 spou, Prathes Sruthdimerb s T mﬁ&aéf plnstcton

Wth reference to the conposite sectional views .
elemert ¢O4similgi toh theh @basivent ghodw i dtlEem47 éwgi 68 In this

the body of FIG 47, the first pair of u-shaped bars

enfsttbmant d ploiedlidyl of quadbgi bairs £He ase eortrbduisidrindhe body 10 such
u- shaped bars 240b such that bars 240a are situated

thatl #pRIrakit) of figeni-shhpad bar2408bréthedeftoasedfe tiBeand a plurality
el enment 10 than bars 240b. In this enbodi nent, the

of lée%Bﬁ@qgsﬁééét&E)??s Qs\ﬁﬁk%frhéé IR Y Rlosel é&@zbheA(sj shown in

central axis  ement's 10 are coupl e

5,05 RS SBL U GBS 90 Ll ] o ofot v

robict 0 PRI TRDHDGL e oL EHABEEP A PR oRRY he 240 o

extend into the space 46 oreat ed between the el enents
sel.0. Consequently,

It will be appreciated that the concept achieved by the u-shaped bars 240
could be achieved with a single u-shaped bar protruding from edge 16 and a
single u-shaped bar protruding from opposed edge 20, the bars being positioned
relative to the central axis 241 such that when adjacent elements 10 are coupled
together, the bars do not collide. It will also be appreciated that in an alternative
embodiment, the u-shaped bars 240b protruding from the second edge 20 may
lie closer to the central axis 241 than the u-shaped bars 240a protruding from
edge 16. Other variations in the shape and positioning of the u-shaped bars 240
are also envisaged. For example, alternatively, the u-shaped bars 240 may be
rotated through 90 degrees such that they lie substantially perpendicular to the
central axis 241. Such an orientation of the u-bars 240 may better facilitate the

running of reinforcement through the u-shaped bars and the structure.
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t he u-shaped bars 240 provide a conpl ete "devel opnent

bar" between the reinforcing nmenbers 22 of adjacent
wa@reosazamnl el ements. The u-shaped bars 240al SBCPAT08000847

addi tional reinforcenent to Ehe floor 82 poured in the

space 46 between the couplea el enents 10. The

rei nforcenent used for the floors also ties the

adj acent u-shaped bars 240a, 240b together. |nproved

st r Tt8 o hishpwseayt pltgrmadivacasmbedimens i ttha difiing apparatys o that

10 and the floor 82 is thus achieved. FIGS 49 and 50
shewn\in &Gt 16 r Teefeaturesnif thé body 12 and itingapperatustare the same

element 10 simlar to the enbodi nent shown in FIGS 47

asdngsé8holi ihlFIS ¢ated deutiribed dbavedleixtypiothat tifiihghsidiches 242
bars 240 are enbedded in the body 10 such that a

aréé%&@féfeﬁi R thk! tf(?&y ) %W%ﬁ§%ué+ﬁéﬁt %@@gg&@g@&é&ﬁ@k@mss to

nd a plurality of second u-
rotrude from osed e . . i.n,FlLG. 50
wiisE SBSR orER PRTE ARt 1B B gbb%. the
ffset. with respect to each ot her such that qne set of,
salply kApES %‘b‘l@%§§§eﬁ%‘%’%}@gﬁ°&'ﬁfén%twrpr§¥ .ea‘i’%c P guRport in the
appreci ated that the concept achieved by the u-shaped
untisely et dbal thase iachifailuse ini the Uftisg mjatesu7@hBpdipshéd and/or

protruding fromedge 16 and a single u-shaped bar

cranienslingd8®.g Howsveo ppriitkedvitdthe @@or arhebdeause tiee sgfety chains 244
positioned relative to the central axis 241 such that

ardVBese RANIREE ﬂftin?: RBBAS Sthe) R BoCReeY &Sl phesgediitae wi8round the

bars do not collide. It will also be appreciated that

oot ) L EnE USRI 1B e B SRl to o

copY U koYt Liienckdne ey RIEEPS Aan ek Desttagped to

Bl sRel e et e e tod BBk v vor
bars 240 may be

health and safety requirements in some countries/states/regions.

FIG 52 shows another embodiment of the receiving tube 36 in which a
square shaped steel washer 44 is welded to bottom plate 40 through which a
bolts passes during casting of the element and which is used to aid positioning of
the element. FIG 53 shows another view of the receiving tube 36, corrugated
tube 30, transverse conduit 32 and non-shrink grout 34.

Hence, the pre-cast cementitious construction elements, methods and
systems of construction of the present invention thus provide solutions to the
aforementioned problems of the prior art by virtue of the accurately located
coupling members 14, 18 of the construction elements 10 that enable the

elements to be easily and accurately positioned. Accurate positioning is further

facilitated by the positioning shoes 50 and collar 51. The welding of the coupling
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rotated through 90 degrees such that they lie
substantially perpendicular to the central axis 241 .
wEemk/1a104Dr i ent ati on of the u-bars 240 may betPEF/AU2005/000847
facilitate the running of rg'gnforcenent t hrough the
u- shaped bars and the structtre.FIG5 1 shows an
al ternative enbodi nent of the lifting apparatus to
that shown in FIG 16. The features of the body 12 and .
elamentsref adjpeent alemenss tensuesadigsenh elamentsware sesyred in the
16 and descri bed above, except that lifting clutches
cotéet positienbEHdepace 46hmebtedybet®eof adjmceanit ebmnéntstenables floor
during the pre-cast process to which safety chains 244
straé@iréd 1eac ke b wouhed |dd védliredAwittleat derBthd@lt¥ econtditiction of
safety chains 244 are not essential for lifting, but
highe? RRIARSIUP pReRRAdry | BrepRBd! NITiHER SYaly A alddPtacilitates the

re1s a faifure In th ting plates 76,aE-cf|ps
78 .and/or_crane, sling. 80. [ L i t .
s af 1 “HEERISe M HbpraR°ERL: RO Stftoture with
secondary |ifting neans, they do not need to ss_ al.
relpfRscigy MandkeTe- t ?réa@q%\@%th@yﬂﬁ% i ey ﬁ#@%ﬁﬁsf@ﬁi"ﬁﬂje the
to do and can cause damage to the cenentitious body
building| peicess, sinbe warking p%atﬁ:rm B44meyn beasitaghask thereby both
attached to the lifting clutches 242. The safety

intehalligsandyexeamlleané giver elbntents at® sihypywoe Kliftezhlsafelpnda the
safety requirenents in some countries/states/regions.

co@!é@tt@?e Sippyss 2805 heke éﬁmgﬂﬁé@ tOEupHEt ﬂ@@én’yétﬂﬂztﬁbh kgements

in which a square shaped steel washer 44 is wel ded
¢ . .
1o QoD BT D BRGNPl RERAS BHEbRdoiaea
o S BT R LA e e N LT
transverse conduit 32 and non-shrjnk grout 34. Hence,
copplsugicn @lemerkinon wWhitls teemextulevebirag gefpastructed.  The

met hods and systens of construction of the present
stiengdmand rstivctirapindegrity of dhatdlemsntsoamdhéhe structure composed of

such elements enables smaller volumes of material to be used, which reduces
material costs and increases the internal space available. Further benefits and
advantages of the construction elements of the present invention will be readily
apparent from the foregoing detailed description.

Throughout the specification the aim has been to describe the invention
without limiting the invention fo any one embodiment or specific collection of
features. Persons skilled in the relevant art may realize variations from the

specific embodiments that will nonetheless fall within the scope of the invention.
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af orenmenti oned problens of the prior art by virtue of
the accurately | ocated coupling nenbers 14, 18 of the

wW@owstiz40¢3 i on el enents 10 that enabl e t he el eneCit/AULWS/000847

be easily and accurately po§Ptioned. Accur at e
positioning is further facitrtated by the positioning
shoes 50 and collar 5 1. The welding of the
co&&éingelenents of adjacent el ements ensures adjacent
3Nnts are secured in the correct position. The
space 46 created between adjacent el enents enabl es

. | Aoprestast cemeasiti®ls condtrugtionredeimant cempiisiad: wi t hout

del ayi ng the construction of higher structures or
prapddt ory formwork. The space 46 also facilitates
the provision of a conplete "devel opnent bar”

S S A
4
o BB B B PP S S R ooy

the elements 10 ma be lifted safel via the conduits
325aigrFdeast@nespupting mryb%amtw@g rogLam efgetaping adapted
constructl on elenents 10 tenporarily until the

colptouigle mitioe ceupling memtsr at egarprosed@ge ofdiadjacenipre-
props can be renoved to | eave a free-standi ng pre-cast
cenasttddnistrustiorosieimernttsugh tebe nErin cuPpledys spaddieraldtidnship

| evel can be constructed. The strength and structural

' nbﬁ‘@f&i ibé‘twé%ntslé% BILEBH o rRAUCHAT efm et dH P58 HPRRt pre-

of such elenents enables smaller volunmes of materi al
tocgg %ﬂu mﬂ*g n&ﬁﬂuces material costs and increases
the T nternar space avail able. Further benefits and
advant ages of the construction elenents of the present
invention wll be readily apparent fromthe foregoing
detail ed description. Throughout the specification the

. ai AhB&ONSEEsHianelgmentohslaimel , iwhasain the GRiupHagmembers are

limting the invention to any one enbodi mnent or
spowstal pates|dxéending frofm the edge and the opposed edge of the body.

The construction element of claim 2, wherein the metal plates are partially

embedded in the body.

The construction element of claim 2, further comprising reinforcing

members welded to the metal plates.

The construction element of claim 4, wherein the reinforcing members are

completely embedded in the body.

The construction element of claim 4, wherein the reinforcing members are
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features. Persons skilled in the relevant art my
realize variations fromthe specific enbodi nents that

wawdos/1ewomet hel ess fall within the scope of thePCT/AU2005/000847

9.

10.

11.

12.

13.

i nvention. CLAIMS: 1. A pr e-g st cenentitious
construction el enent conprising: a body; at |east one
coupl ing nenber protruding froman edge of the body;
and, at |east one coupling nenber provided at an
oppshepeddge of the body, said at |east one coupling
menber protruding froman edge being adapted to coupl e
wWith a coupling nenber at an opposed edge of an

adj acent pre cast construction el enent such that, when

. COTRkabNnsButHicr BR-RMEHtf icRieN ,visereft thebRtvesbridéslipling

pre-cast construction el enent and said adj acent

Pr ean i : ruction
el erren%e"c:)@%ﬁlgﬁﬁf{%vﬁ e?@?é]nht We% %%—at}gﬁsfér)}{;b%tﬁenber s are
netal plates extending fromthe edge and the opposed

edge of the body. 3. The construction elenent of claim
2, _wWherein the netal plates are partially enbedded in

. t h& hegpstruction glegasidof GEiIMoh VéneRithegPdds &t fgast partially

further conprising reinforcing nenbers welded to the
meemibgsldeddn thgbodie construction el enent of cl ai m 4,
wherein the reinforcing nenbers are conpletely

enbedded in the body. 6. The construction el enent of
claim4, wherein the reinforcing nenbers areu-shaped.

7. The&orREakfiste blepherttl o ®Rith Rffufhet rhpridhgrLhéarifpRie
| east one coupling nenber protruding froman edge of

therRAGY bRothd $4d rod at the edge of the body.

The construction element of claim 1, wherein the at least one coupling
member provided at an opposed edge of the body comprises a socket

extending into the body.

The construction element of claim 10, wherein the socket comprises a

hollow tube embedded in the body.

The construction element of claim 10, wherein the at least one coupling
member provided at an opposed edge of the body further comprises a

hollow receiving tube at least partially embedded in the body.

The construction element of claim 12, wherein a longitudinal axis of the

hollow receiving tube is aligned with a longitudinal axis of the socket.
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8. The construction elenent of claim7, wherein the
rod is at |least partially enbedded in the body. 9. The
W@ omvsiie4ea3 i on el enent of claim 7, further conpPCHANZN08/000847
bearing plate provided around said rod at the edge of
the body. 10. The construct#én el ement of claim 1,
wherein the at | east one coupling nmenber provided at
an opposed edge of the body conprises a socket
extending into the body. 11. The construction el enent
of claim 10, wherein the socket conprises a hollow

14t ulrpcriPREHESON Bldnentd daimlf2, fJﬂﬁempﬁsiﬁglap@earmg plate

el enent of claim 10, wherein the at | east one coupli ng
e EARlidd 8}4'{1%?? Sha ¥ 1RPRORSH recifing b0 A Béa F.H@ﬁonﬁé
rises a OW recel Vi ng t at Teast par
edded in The const ruction el ement of

cI Aing2n aﬂ%'fné eﬁﬂgy?tg'??é'ﬁpudi nal axis of the holl ow

receiving tube is aligned with a I ongitudinal axis of
t he socket.14. The construction el enent of claim12,
further conprising a bearing plate provided on a free
15end hefcanistrubtion elemeniaif ciaig 1l darthenecampdsing rigcendatite
havi ng an aperture therethrough. 15. The construction

el exemiding belvaan dhodedrinbes ot thepvodyi thgowagie eadhuistid socket.
ext endi ng between opposed faces of the body through

each said socket. 16. The construction el enment of

claim 10, further conprising a bearing plate provided

SR S O L

V\'h(;e)rrc(?\lllcrj]e(lj ré?’the opggssetd gdngee glp tHg boo%/ around an aperture of said

socket.

17. The construction element of claim 7, wherein the at least one coupling
member protruding from an edge of the body further comprises a hollow

receiving tube at least partially embedded in the body.

18. The construction element of claim 17, wherein a longitudinal axis of the

hollow receiving tube is aligned with a longitudinal axis of the rod.

19. The construction element of claim 7, further comprising a conduit extending

between opposed faces of the body at the base of each said rod.

20. The construction element of claim 7, further comprising at least one conduit

extending between a base of said socket and an edge of the body.
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menber protruding froman edge of the body further
conprises a hollow receiving tube at |east partially
wepdvedelwad i n t he body. 18. The construction el PCEAU2005/000847
claim 17, wherein a |ongitudjnal axis of the holl ow
receiving tube is aligned w a longitudi nal axis of
the rod. 19. The construction elenent of claim?7,
further conprising a conduit extendi ng between opposed
faces of the body at the base of each said rod. 20.
The construction elenent of claim7, further
21conhe cormfruatioh ekssheninsf aaindd, whesdiretidi coudlieigwaembers are |-
base of said socket and an edge of the body.2 1. The
compglafct i on el ement of claim 1, wherein the coupling
menbers are | beans. 22. The construction el enent of
claim2 1, wherein the at |east one coupling nmenber
protruding froman edge of the body and the at | east
one_ coupl i ng..nmenber prqvided,at an opposed edge of the
270y st RE Airas Rk it AT BRI e s nontlig
ext endi ng between an edge of the body and an opposed .
eddeember H@t'%iéﬂﬂ from angege oh e bedy and éﬂ‘%ﬁﬁlﬂasgpne coupling
claim2 1, further conprising a bearing plate provided
on nembatprivideatat amopposdrbadge fitheTihed\cisran -beainambedded
el ement of claim1, further conprising a channe
extig s badpaaidbbeam ederdinh Hdtweboadn ety efithepeiyethd an
edge of the body. 25. The construction el enment of
clgdgbgedgggéqﬁmhébgd§; | east one coupling nmenber
protruding from an edge of the body conprises at | east
one reinforcing nenber. 26. The construction el ement
of claim 25, wherein the at | east one reinforcing

23;“3 ggl%gqéqssgﬁgﬁgg %%gplarr\]tas élgmbg‘? ,yfu?tﬂgr Séﬁq%ﬂgi%g a bearing plate

provided on an end of each said I-beam.

24. The construction element of claim 1, further comprising a channel

extending between an edge of the body and an opposed edge of the body.

25. The construction element of claim 1, wherein the at least one coupiing
member protruding from an edge of the body comprises at least one

reinforcing member.

26. The construction element of claim 25, wherein the at least one reinforcing
member is embedded in said body and extends substantially toward an

opposed edge of the body.
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opposed edge of the body.27. The construction el enent
of claim1, further conprising at |east one

wGaustzangd al |y u- shaped bar protrudi ng from anP€dge205/000847

t he body. 28. The construct i4 n el enent of claim1,
further conprising at | east 'one substantially u-shaped
bar protruding froman opposed edge of -t he body. 29.
The construction elenment of claim28, wherein, when

27s aildeppanspastior elesteniof iclaime] . dheher cempdsipped Ieast vaied

adj acent pre-cast construction elenent, the at | east
oneubsiastialy u-ahbped bahapstcdudiag fromoan edigegffthe odsy.
opposed edge of the body of said pre-cast construction
el enment is substantially aligned with at |east one
substantial ly u-shaped bar protrudi ng froman edge of

|on el ement

SLFETF?@ %n%{&u&@h%l%@f?ﬂé r'< rfs%?%é?l%ggt one

usuPErTafy o HePHi bar bofldte HRT AR SpbBea B Gs wap booy

and/ or an opposed edge of the body. 3 1. The
construction elenent of claim28 or 29, wherein the
substantially ushaped bars are substantially

29%erThertinstiugiion elemnerdrof ciaimaid, svivgreim vdwyesaid grercash

30.

31.

32.

opposed edge of the body. 32. The construction el enent

of cohstrottion élenicnéis coupied $ saidaidjhead prewasadpnstivdiba
bolt for adjusting a position of the construction

el EEntthe At 18BENGKE Qubﬁ@ﬁﬁélfy‘@%h@ﬁed’%bf‘Brd?thﬁz‘lﬁ@ﬁbm an

cenentitious construction el enents, each said

CORSPEAE B0 B FAEN ) Bl A P 7

an OsllJbs‘can‘ually aligned with at least one substantially u-shaped bar protruding

from an edge of the body of said adjacent pre-cast construction element.

The construction element of claim 28 or 29, wherein the substantially u-
shaped bars are substantially aligned with a central axis of an edge and/or

an opposed edge of the body.

The construction element of claim 28 or 29, wherein the substantially u-
shaped bars are substantially perpendicular to a central axis of an edge

and/or an opposed edge of the body.

The construction element of claim 1, further comprising at least one

adjustable bolt for adjusting a position of the construction element.



at | east one coupling nmenber provided at an opposed

edge of the body, said at |east one coupling nenber
w@e@sneieng from an edge bei ng adapted to coupPEI/alLd05/800847

coupl i ng nenber at an opposef edge of an adj acent

pre-cast construction el enent; said nmethod including

the step of coupling a pre-cast construction el enent

to an adj acent pre-cast construction el ement such that
33 Jpetod ef eengirihipp usingpre-erstssterdiiods sossitagtion

construction el enent and said adj acent pre-cast

coredéments, eack saitecansti@dtioi leéemenhozmpfisingai m 33,

further including the step of constructing at | east

part of g@pdypor structure in a space between said

pre-cast construction el enent and said adj acent

pr e- cast ' I ' .

5 ar her o RIng nEEPEr prifrudlRE O lf Bl of 1 Bbay;

adj_acent pre-cast construction elenent with at | east

oné& rop. 36. The nmethod of claim 33, wherein the

coupling step includes wel djng together the at | east

one cou tﬁ?@iﬁ ﬁéﬁwpﬂ?%m%bﬁ@pm*’&ﬁdaﬂt ygeresed gege of the

body and the at | east one coupling nenber provided at

an bogiyosaid aidemsifonemouping mamberpetrusiingtronf ar edgenbeing

36, further including the step of renoving at | east

onedaptgd tupupie wih 4 beugitcamentbeprat apasiposed Hdgeadfison

el ement once the at | east one coupling nenber

Pr Qldjatint ré-cas @&shstd@foRidriéntoody and the at | east
one coupling nenber provided at an opposed edge of the

bodyv. . € .
rr e PR BRLMAEH: ST RElp o R Bt sontrustignctement
to an adjacent pre-cast construction element such that a spaced

relationship exists between said pre-cast construction element and said

adjacent pre-cast construction element.

34. The method of claim 33, further including the step of constructing at least
part of a floor structure in a space between said pre-cast construction

element and said adjacent pre-cast construction element.

35. The method of claim 33, further including the step of supporting the

adjacent pre-cast construction element with at least one prop.

36. The method of claim 33, wherein the coupling step includes welding
together the at least one coupling member protruding from an edge of the

body and the at least one coupling member provided at an opposed edge
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38. The nethod of claim 33, wherein the coupling step
i ncludes inserting the at |east one coupling nenber of

wa200d/1zomBt ructi on el ement into the at | east OPEI/AU2005/000847

coupl i ng menber of said adjacent construction el enent.
39. The nethod of claim 33, erein the coupling step
i ncludes inserting at | east one rod of said
construction elenent into a socket extending into the
bo@j thef bedy.d adj acent construction el ement. 40. The
nmet hod of claim 39, wherein the at | east one rod is
inserted until a bearing plate provided around said
rod on said construction el enment abuts a hol | ow

37 e%’e‘&h@%o*d%ﬁ%lﬁh %eﬂrtﬁbﬁ R Al

construction el ement’. . The %%ggf&c‘?ﬁ&'ﬁ@ﬁqggt one
hoF) ﬁwgr%é}g?l {;#15? af(? 08H P{?neaé t%ob Eé'g&’oj"d?%ﬁ%%ﬁ opge jhe at

struction Iemant buts a be rovi ded
{355 S lofag BerapctnoytRedt P ahedis efiarbody and the at

eI ement. 42. The nmethod of claim 33, wherein the
colfist ﬁ@eéloé'l@"n% glendeer pBViIderra) arormnsesedge dkthetbagiydhave
| - beam of said construction elenent with a bearing
pl heen prajdéd tapedherdo leadk affreenstandingnadifcatdtipte agisacent
construction elenent. 43. The nethod of claim 33,
wheorstrudtion glemient.ng step includes aligning at |east
one u-shaped bar protruding froman edge of the body
of said construction elenment substantially parall el
with at | east one u-shaped bar protrudi ng from an

R L S R P b o

39.

40.

41.

|n | udes alignin ir. of u-shaped bars protrudin
e GouBlid b id Sareiigaaemenbito the atleast

one coupling member of said adjacent construction element.

The method of claim 33, wherein the coupling step includes inserting at
least one rod of said construction element into a socket extending into the

body of said adjacent construction element.

The method of claim 39, wherein the at least one rod is inserted until a
bearing plate provided around said rod on said construction element abuts
a hollow receiving tube aligned with said socket of an adjacent construction

element.

The method of claim 39, wherein the at least one rod is inserted until a

hollow receiving tube aligned with said rod on said construction element



el ement substantially parallel with and between a pair
of u-shaped bars protruding froman opposed edge of an
wa@adjoaas3 constructi on el enent. 45 The net hodPGI/ATR@SN00847
43, further including the st;& runni ng reinforcing
menbers through said substanttally aligned u-shaped
bars. 46. The nethod of claim 39, further including
the step of filling said socket with settable
mat abutaja begtingmplaterpravistedoarogingisaicgsockel of maradjacent
including the step of guiding the adjacentconstruction
el ecarvstruictibo efgraeti.on with the aid of at |east one
positioning shoe. 48. The nethod of claim47, further
including the step of affixing a collar to the
coupl i ng menber protruding froman edge of the body

STt PO Syt on
e g AR St i

sai d base abuttlng t he positioning. shoe. he

met PoYided &30 ana af andrhieret of srifl @diarpnt ﬁ@n§tt”é<|3'0<5\‘ element.
coupling a working platformto the construction

el enment via a conduit in said construction elenment. 5
1. The nethod of claim 33, wherein the coupling step

483.ncThelasethed af Birm @& Wreireinithe oupheg stepniaciudeplaligging at
menber protruding froman edge of the body and the at

| eagbsopte E%deﬂ%éﬁff@ﬁ‘ﬁdlﬁb‘ﬁdn‘# Sy er Qﬁh@ borc]:!y of said

foundati on. 52. The method of clalm

| ncéwéﬂ%tléﬂ‘ael?%gﬁt &gbngoéljmtkdllpg%a?al\éeqlvH{ffat}’\EQé‘tr@né Ueshﬁ‘bed bar

roman ed
t

pro?ruyjmg Tclj*om an opposed edge of an adjacent construction element.

44. The method of claim 33, wherein the coupling step includes aligning a pair
of u-shaped bars protruding from an edge of the body of said construction
element substantially parallel with and between a pair of u-shaped bars

protruding from an opposed edge of an adjacent construction element.

45. The method of claim 43, further including the step of running reinforcing

members through said substantially aligned u-shaped bars.

46. The method of claim 39, further including the step of filling said socket with

settable material.

47. The method of claim 33, further including the step of guiding the adjacent
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the at | east one coupling nenber protruding fromthe

foundation with settable material.53. The nethod of
w@b@bsme423 wherein the step of filling includeBCPAURI0RGO0847

settable material through agghannel in the

construction el enent, said channel extending from an

edge of the construction elenent to an opposed edge

hﬁéﬁgé%?tf%ghe iy l"g ,?%S‘Qfé‘?’\:ﬁﬂi Lﬂ%r?l Og?itaﬁae&tgggfp}/osﬁlonmg

cenentitious constructlon el ements, each said
cof8PPuction el ement conprising: a body, at |east one
coupl i ng nmenber protruding from an edge of the body;
and, at |east one coupling nenber provided at an
opposed edge of the body, said at |east one coupling

48(re Mhermptheidr ofdilaign 47 ofurther dslitethegstegaitagiking acmliph ® the
with a coupling nmenber at an opposed edge of an

adicaaMitg RiehABotanRIHShihedleopbl tRitshaid abutiN &aid

coupl ed,” a spaced relationship exists between said

Sﬁ‘@[q r@ogn}zci g%mgpsg QERQt and said adj acent

-cas Ion elfenent; and a plurality of
roor structures, each said floor structure ext endi ng
t hrough a space betmeen one of said pre-cast

construction el enents and an adj acent pre-ca
49 orl$ernethasiofetiaimed . fustber inchigieg they stgpmféemﬁarﬂy supporting

cenentitious construction elenment as clained in claim
said adjacent construction element with a prop coupled to a base, said

base abutting the positioning shoe.

50. The method of claim 33, further including the step of coupling a working
platform to the construction element via a conduit in said construction

element.

51. The method of claim 33, wherein the coupling step includes welding
together the at least one coupling member protruding from an edge of the

body and the at least one coupling member protruding from a foundation.

52. The method of claim 51, further including the step of filling a volume around
the at least one coupling member protruding from an edge of the body and
the at least one coupling member protruding from the foundation with

settable material.
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1, said base conprising:a plate supported by a
foundati on; and at |east one coupling nenber

wee@sneieng fromsaid plate, said at | east onePCDAPLRG0R/GO0847
menber adapted to couple w t4g at | east one coupling
menber protruding froman edge of said construction
el ement. 56. A nethod of joining pre-cast cenentitious

s TRB BT AL st 14 p 1 R Bl ot setaie
Tl R e
bet ween sai d constructions elenents with settable
naextending em an edea &f the cersipistionrjereat i an eapesed edge
cec{rﬁnt [ ]tci ous construction elenents of claiml.
ereof.

54. A building system for a multi-storey construction comprising:

a plurality of pre-cast cementitious construction elements, each said

construction element comprising:
a body,
at least one coupling member protruding from an edge of the body;
and,
at least one coupling member provided at an opposed edge of the
body, said at least one coupling member protruding from an edge
being adapted to couple with a coupling member at an opposed
edge of an adjacent pre-cast construction element such that, when
coupled, a spaced relationship exists between said pre-cast
construction element and said adjacent pre-cast construction
element; and

a plurality of floor structures, each said floor structure extending through a

space between one of said pre-cast construction elements and an adjacent

pre-cast construction element.

55. A base for a pre-cast cementitious construction element as claimed in claim

1, said base comprising:
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a plate supported by a foundation; and
at least one coupling member protruding from said plate, said at least one
coupling member adapted to couple with at least one coupling member

protruding from an edge of said construction element.

5
56. A method of joining pre-cast cementitious construction elements as claimed
in claim 1, said method including the steps of:
welding together reinforcing members of a construction element and an
adjacent construction element; and
10 filling a space between said constructions elements with settable material.

57. A structure comprising the pre-cast cementitious construction elements of

claim 1.

15



