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invention relates to a pre-cast panel for a wall structure, a
constructing a wall structure using such pre-cast panels, and to walsbs
constructed by that method. Background to the Invention Certain categories

of walls, particularly internal walls, are presently made of bri mmm“mmmmmmmml
provi de noi se and t her nalPre-GastiPaneloaand aMethod obCastucting de wal | s

solid feel. It has been pr dpWek8trueturensing RretCastiBanelal | s usi ng pr e- cagdho
panel s. 15 However, pre-cast panels create additional conplexities due to

their igherfﬁigfégﬁ—@’—@f“—o%e of these is that there is a certain anount of
novenment of_walls. This novenent, may . be due tq any one. o r e, of y
cnown f act oF MRRGN Elafbs ¥ Rikreart panel ot gl Sriclurg e of cotibinde WELY -
t hey can nirgctuneluaing sechtpre-east banstshand, to Wallsscopstivsied by thatmoethed.of t he nortar
and thus unsightly cracks can appear in the wall An alternative is to
produce a ful]-| enqth pre-cast 20 panel wall and install it in one
operati gn. o thedaveptions that such a wal | becomes an itemin the
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i ncrease t heof¥ed Blcbndtastsusf warshg pretdastipandls.t he buil di ng. 25 Furt hernore,
they are normally solid and therefore have no ability to hide conduits
containing electrical cables, tel ecomrunication cables, air conditioning

pi pi ng, 15wathawepérppre-castipdnal®create apditionaleomlexities duedo their inheriegtenatiiel Phephal

i nsul at i on,hddaeytha ther@fid £EriBMEP ARt G MoRthént of\RdIs. Fhis HoVeHéht Wial Beldbete is
bei ng two, parall el re-cas anels. 30 This
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Such cracks are "al sog‘gwte unsi ht_I%. Wth such holl ow wal l sbtﬁructures, In
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Furthermore, they are normally solid and therefore have no ability to hide conduits containing
electrical cables, telecommunication cables, air conditioning piping, water pipes, and so
forth. Therefore, and for noise and thermal insulation, they are often made as a cavity wall
structure with there is being two, parailel walls, each wall being made of pre-cast panels.
30  This takes up more space, and can add to the weight and thus the floor load-factor As the
panels are all of the same size, the joins between them align and this can cause problems in
the event of cracking taking place. Such cracks are also quite unsightly.

With such hollow wall structures, in the event of there being a problem with a service within

35 the wall cavity, it is very difficult for the tradesman attempting to resolve the problem to be
able to locate the service. For example, a frayed telecommunications cable. Therefore, one
face of the entire wall must often be removed to enable the cable to be located for repair or
replacement. This is excessive work for a simple problem.



Tt is therefore the principal object of the present invention to provide a
pre-cast panel that can be conbined with other pre-cast panel to create a
unitary wall structure of high strength2and rigidity. 5 Another object of
the present invention to provide a pre-cast panel that can be conbined with
ot her pre-cast panel to create a cavity wall of high strength and rigidity.
A further object of the present invention is to provide a pre-cast panel
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| ocated. LG YURRREY wif ohBiGord-BXEBLAPE Hdda LRBHARANEAIR AhRRLHARIPGS 1 1

m nd the present invention provides a pre-cast” panel tor a wall “structure,
the pre- casrtg'dﬁanel having a front face wwth at |east one first void therein
adj acent a first side edge and |nterned| ate the height of the first side
edge, ther i i si de
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passi ng through an adj acent second passage and into an adjacent second void
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t her ei mpadj acent the second side edge, there being a second passage from
the second void to the second side edge to enable a second fastener to pass
t hrough thesﬁ%%gf——%%]%%@%—for the second side edge and into the second
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panel, so as to secure re- cast e further | acent pre- cast
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have a secdh@tfurtmrradmcﬂ‘éete casjraoeint the top or bottom edge of the pre- cast
panel. 10 There nmay be a first rib extending for the full height of the
pre-cast papel innedia adj e first side edge and exte
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extendifpg laterally to the second void. The fi rst void and second void may
forma centre rib between them the centre rib extending for the full
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passage being a concave recess int e respective r| aving a depth
subst anti al twetrw be ARiurgly phspaceskarap segqnd é’P'daﬁﬁFhs'@r‘,"BSIH‘e\FGF?{E’ Pag$RgesAcond
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rib, the se rib may have enbedded therein and

ext endi ng su c%agno‘%r n ﬂﬁ’%&g“‘e‘%e@ ﬁarl y outwardly therefrom a plurality of
fasteners to enabl e the pre-cast panel to be securely attached to a
paral |l el pre-cast panel. 25



‘The first void, second void and | ateral passage may be able to accommopbdate
service cables and conduits, and the pre-cast panel may have a
substantially planar rear face. Munted3within the pre-cast panel may be at
| east one vertical conduit and at |east one 30 horizontal conduit, the at

| east one vertical conduit and the at |east one horizontal conduit
intersecting at | east one junction box, there being at |east one indicia on
the front fThedist oidé adbecadycheccohexand the setortdhaileztdge eay be ooreaya.ifbe fisharzbXx.
There may t%@cdfﬁld ePs M%}f édﬁﬁ WmHREAWok tHr%%@& Sfjea% Bhd, %h!i % n@f arldRfashEGacast
panel , and a orizontal conduits, ere elng a junction box
for each |ﬁFéP%8€?ﬁﬁH of the plurality of horlzontal conduits with the at

| east one 35 vertical conduit, and there being an indicia for each junction
box. Eacgh ' 0 S, t.he
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substantially vertically extendi ng second side edge; the pre-cast panel 5

having @ f'fh%Fe .rnbp & ﬁr@fjhtS‘thEPcﬁngSFbP%ﬁé‘ﬂﬁl'h’é'lthoﬁ be Jné eagf%%helna«.neh.afeuyf ul |
hei ght and

a econd
ot Sndi g FOIRCRTHAE Ji (SAe) S0 HE L0 el T TRy YR ghe AdeLopRiThg
i mredi at el \exted{liag tonthetfliicheightafiite wre-dast dupd imrbéiataly bdaceqgt the séwa@&nd@ame\/m d

bet ween t he,f 'ey(éﬁci]ﬁd IQte?mﬂtottn@ sBROWHa. r'I*hQ ’flrsi ﬂﬁd §ﬁd éegﬁﬁtvoﬁr}ﬁa%@inqa exitendi ng
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pre-casts paiubstantidllycentralig of th firsesiddoeigp mny thd@ecand ide regb. at e the first rib and
the second rib and extendi ng substantially parallel to them both, the
centre rib dividing the void into a first void and a second void. The
second voi d'hegymaye: Iateral Basspgrgeending thieuohithesfirstyig; gpcondyibendgeaireylib, Bigssage
mﬁy Fe pr Orétdﬁd peg@bg@cﬂemg 4 lebsuagd rédees finté Ihe Irédpective aibe Candi havaigda CRphr edri b,
the latera | [ an
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voi ds. 20 Amageetﬁhefwﬁeméf the first rib, the second rib, and the centre rib
may have embedded therein and extending substantially perpendicularly
outwardly t ura of f ast jers to.ena ast pane
to be secur}g L?r{e fﬁrée Prft rib, l‘Baar g?r]d r'b arr]aepg l[1tre nbn@Fy Lﬁ"ﬁ en egd?d t%erem
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pre-cast panel having a front face, there being nounted within the pre-cast
panel a° | east one vertical conduit and at |east one horizontal condui t,

the at | easthedirt veiersetardlvoidand isteralmassagh enay be lablade acsammiodate servicatabiesndui t
30 i nt er seciyyRendiits, laR@ e pRGast pHASE & HNOY sulshlifly BRhAGeditadecast one indicia
on the front face to indicate a |ocation of the at |east one junction box.
There may be a single vertical conduit |ocated centrally of the pre-cast
panel , and Moypledrwithirt the qre-bast pamehimely beoatdeast ene vérticab coraiuih@nd af lemsttanen box
for eag@ Con§£c§{€éﬂcb .t%e faheaaloué%h.&aw certdu?e%n@% JtQéHsﬂbné:ﬁ’d}Qthél%oH‘&Jlth the

vertic her e elnglnlma or. each l nctio
intersecting at Ieast one junction box, there being at least one

rib

ndicia on the t?ront face to
indicate a location of the at least one junction box. There may be a single vertical conduit
located centrally of the pre-cast panel, and a plurality of horizontal conduits, there being a
junction box for each intersection of the plurality of horizontal conduits with the at least one
35  vertical conduit, and there being an indicia for each junction box.

Each of the at least one horizontal conduits may pass through the first and second voids but
do not extend outwardly beyond the first and second side edges, and the vertical conduit
may not extend upwardly beyond the top edge.



‘The pre-cast panel may have a plurality of voids in the front face adjacent
first and second side edges each of the horizontal conduits pass through
the voi ds but preferably does not extendl outwardly beyond the first and
second si de edges. 5 The pre-cast panel has a top edge and the vertical
conduit preferably does not extend upwardly beyond the top edge. 5 In al
forms, the securing nay be rel easable. The invention also provides a nethod
of making a wall structure using a plurality of pre-cast panels as
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a net hod offulblmmt 9fde piecFast reneli the vmmﬁm@tnrtnefocmefa:gwquoneeeSéa@@ trpama s t he
met hod jpnclcdstipagel bithos b@aRinglthre@hthe prelckii@amelf i rst face of the cavity wal |
using a plurality of first panels each having a plurality of vertically
extending first voids and a plurality of vertically-extendi ng, spaced-apart
first ribsA téneaibbreanbe provided intgroediatatthe firet jioamd the seeartd rif anchexténdirgt

panels wit Qu@éiarﬁngﬂyaﬁé?éﬁel {ol therh &ﬁﬂ%e cdnll€ nB'an g1 Ih)écngd |{1ﬂora§grﬁté Qc%::g%n??d(:{ ! LSt
vity; structing
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having1a plurality of vertically extending second voids and a plurality of
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i nt ended walibstaraiulyithe sdnfecasypat @hitle B3t atali sdsordlvbigeli ng with the first voids to
formthe wall cavity, and the second ribs |locating on and being secured to
the first ribs such that the first joins are not aligned with the second

joins 2Ad ditdeast onecaf the fiph rbathe seeandrrib. amnebthe Cerite; rikopay havergmbsddegiifersisc ond
voi ds may bmdkytehdihg siistaptial Gelpendicurlg butardihefefrom] a prRIRditySof faster@idtot he
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i nvention al'gso ex ucte usin e net hods and the
panel s. 6 Description of the Drawings In order that the invention may be

readi |y undeesitsbosld, 28€bna wbidiaRd Ritdvsl pasage mag bé abik to ddesmhmosdiabérvicoyspis
descri ta d t?a¥\dﬁ dH{f non-limtative exanple only preferred enbodi nents of
ent

t he preg I'on, the description being with reference to the
acconpanyi ng |Ilustrat|ve 5 drawings in which: Figure 1 is a partially

expl oded i g® a&mrmesfovm Sthe ﬁifeséht \Mﬂrbhtnoﬁ Cb&ﬁrtd@sl atpeéicass baHa! ﬁavfrigraslrorf? rdeedtheent of
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schemat i calhoyzqntal gmdpmthmgt }em opgwemq@] corfduit hed thecat least one horlzontal conduit

30 intersecting at least one junction box, there being at least one indicia on the front face to
indicate a location of the at least one junction box.

There may be a single vertical conduit located centrally of the pre-cast panel, and a plurality
of horizontal conduits, there being a junction box for each intersection of the plurality of
35  horizontal conduits with the vertical conduit, and there being indicia for each junction box.

The pre-cast panel may have a plurality of voids in the front face adjacent first and second
side edges each of the horizontal conduits pass through the voids but preferably does not
extend outwardly beyond the first and second side edges.



'10 panels of Figure 2; Figure 6 is a front perspective view of a first
pre-cast panel of a second enbodi nent of the present invention; Figure 7 is
aviewsimlar to Figure 6 of a second version of the second enbodi nent;
Figure 8 is a front perspective view of a third pre-cast panel of the
second enbodi nent; 15 Figure 9 is a front perspective view of a fourth
pre-cast panel of the second enbodi nent; Figure 10 is a front perspective
view of a fifth pre-cast panel of the second enbodinment; Figure 11 is a
front perspggtys @as‘l"p@ﬁ\élq{asaa Rh*dd eFérnﬁ'tﬁ@%édlé%@@%duﬁfpréfggbﬁ%9@“0@5@% ment ;
Figure 12 is a front elevation of the panel of Figure 9 after insta atlon
Figure 13 |L@W§rdfyrb8YR“dé'Pee\9&F?'Q?n in partial section of the panel of Figure 7
after installation; 20 Figure 14 is a cross-sectional view along the |ines

and in the Figure 12; Figure 15 is a
Cross- stgctlhg%llr ﬁ{‘/sli g‘%sg%”rﬁéh}%\@ félér%ggaand in the direction of arrows A-A on
Figure 13; Figure 16 is a horizontal cross-sectional view of a cavity wall

const ruct edhum’ve@oh f&%o@?d\fﬁie§ a(hfetrib'a Fhidkihg s w%n Elﬂjcﬂule udmgd4! pi@rakty of prezcakt ont
pbodl ment of the present

i sonetric vie a
i nvention; P&l ﬁ?sed?éﬂig go énogéncg’g'ggi ﬁt?p?)r? along the lines and in the
direction of arr(@ws M@lmmfﬁtgm&élnmosmm Figure 19 is on isometric view of

a plurabity of pgpel snééh.nﬁlagmgteasl&earnli@a%dp§§s $¥Ya‘fﬁbtd§de dfluswn@t 20 is
a detailed view of one

19.
Descri ption of Preferf8gY hﬁdﬁﬁtﬁ%ﬁ?ﬁ%ﬁ?tf?%ﬁneﬁé?ﬁa?ﬁt\‘—‘?'cg T%FB'S , there
is showmn a wall (80 cmlwtmmee@dmnelgmtrapmlnbedja@tMek@t@elpanel s 12. The

number and wi dt hyof nﬁamg%helf?rsuéﬁawe%uuy%n&%fﬂ% pséasgé smgs Qeéahd bhgopal |
10. The wall 10 extends bet ween a fl oor cel | . A netal angle

member 18 may be usedh%E'S'tfSS‘E’éf'tE&P'@rst%ﬁe@%pﬁﬁa%énessef?‘doﬁﬂm@d&?ﬁﬁsr ucti on
of wal 11510. Each panela séénbasid i the ssondpahel; edge 20, a second si de edge

22, 2 top edge Zy 2 ABHHATHERRERne (AR o hACHAPLAN B8 Lr ey N, Of

the side edges be convex er concave. iS may be in

the formof a tongue 532°"%9r¥6'd§’r%96ve 34, as illustrated. 5 Adjacent first

si de edge 20 is (g nurinag treffirst andsecusd widsith arillihg Mmateridlace 28. Al t hough there

are two first voids 36 as shown there nay be any whol e nunber, dependi ng on

the nature of wall 10, panels 12, and their si cal requi rements.
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wal |
being secured to the first ribs such that the first joins are not aligned with the second joins

and are offset from each other.

The offset of the first and second voids may be by half of a width of each of the first panels,
35  and the plurality of first and second panels may be as described above.

The present invention also extends to a wall constructed using these methods and the

panels.



'10, panels 12, and their physical requirements. The nunber, and hori zontal
al i gnnent (hei ght above bottom edge 26), of second voids 42 should be the
same as the number of first voids 36, amed their horizontal alignnment

(hei ght above bottom edge 26). Preferably there are two or three second
voids 42. Voids 42 may be in the formof a concave recess 25 into front
face 28, or may pass conpletely through panel 12. Again this will depend on
t he requi rdmsm:mombfﬂmﬂ)daw&'ﬁsand panels 12. The voids 42 should be of a
sufficient I e
under st ood !P'g’(rgnr ﬁwﬁtetp%m%lt o rtngy géésg?‘?ﬁtnlir%%ogf%orﬁfgrnI&WS%FQ %ﬁﬁ&%r'wgrsbae'pr

kept to a rfi°Wi bR ApscHbRdERY é’ﬁﬂroﬁgoﬂ‘ F'BFﬁ“ﬁ%@?ﬁfFP'%rOH'é Fé%fg'éedZQmPQﬁ"é%lﬁﬁ °§é’“¢ﬁ)nd

voi d 42 i s pleseRC MAshtiDR Stha esdibtionSBEing) thith asRRHES téltheab&opbaiyiigaitlstratiant r al

of the qept(pel olf Segend si de edge 22, and are preferably round in cross
section. Wers " Ohe€" or more of second passages 44 may be have an

el ongat ed \Fawre ¢ isla patialy exploged samEGe viewoéa walk eonghiebtesorsing @ firsf lembadiment of
panel 12 V\Adﬂfh-,e sBRY ieRidn; panel 46. For exarrple one of the second passages

44 may be rcal or 35 rectan ar es 44 shoul d be

nor | 2ont al 9UR # braddscerts v b iepne s SR Yl ATRRAT o vl | 10, " panel
12 is pl acdigurestto5eee partiahcrofe-$emtitrahdewsi@hemnatisallysibitrating thegsiniegcithptresage
38, 44 ldntldanélgofﬁ foopl etely through voids 36, 42. Wen in this position,
t he fasteners ext end beyond edges 20, 22. Fasteners 48 nmay be bolts
pr ef er abl y Figuge ﬁbﬁ&%@“é’ﬁ@@%?"lfﬁ)]"?‘g °faf"%r B/gatt Papel 942 Fecond 63‘60%8"%95\91%9 no
head. The |pesghtinehtidrast eners 48 will depend on the panels 12, 40, 46; but

their di aggilgﬁfre l7 Ef%&éi ?’%'tcyﬁgmeg o?%k&'am Ver§gﬁaef tr‘f‘tﬁrse'%grﬁﬂ?| g@'nf”‘mt er of

passages ers are In position acent panel s
40, 46 can ﬁﬁ%‘f%{?@dfq”hﬁ%s%{é%tvie&’r?faHHdtpre?QSt wgboéa@ssee%w eﬂﬂ?%ﬂ“iegtned with
fast enerss 4guré e ﬁdnnganq;eat&earegage%mn po-@6iandibf theastant embodiestr e nmoved
axi ally unt V, uts 52 and
washers 54 r-la e (?1'@ %%ﬁt %QQ.Vég.evev%aéler et %%@gfphe% 81"fﬁgeneégnelggilnel s 12,
40, 46 are ﬁ'm1‘cerarf@mtne§ﬁpa¢trvg Miey ofaﬁdtharq-caﬁma@e@ztheusg?ﬁnéﬁetbodlwaett eners 48

can be usedrigird N0t RNt disvatldh &ﬂféﬁﬁﬁﬁ@fISigl&bIQf&ft&SnstefIIQfoneanm e, sleeves or

the Iike. tructure .and re or esu Nor mal

tools are gqurﬁg'Pa§?"rei%¥u{9neapar}5§q%ecq'°?18 tﬁ%¥aneg (e n% ery wrs\'f" ‘are used to
secur e andligurel 24 is4g crosgrsegtionad yiewcrleng2Ahe ligesi andi lnghﬂzémwh@fsarwy Aod ansed f or
verti cal jcp,gur§1;(edges 20, 22) and non shri nk grouts 15 may be used, in the

nor mal n r out en wal |
nor Rl ek e Y8102 28 st el ok b s 0 O P RS AR 2L
pref erabl y Figurehdls to the nut 52 so as to protect the thread on the ends 50
fromany f l#.g}ur@gs rar%trrar.ioa&ar Sros 4R BdnalASWAEY callBwalIR6RSrUBRRY ubiRg fe paids ofPl asti c
cap, or_th ﬁg In this way wall 10 becones, in effect, a unitary wall
with re%satr\}%“’rfoﬁ/@ nt of panels 12, 40, 46 generally not being possi bl e.
Thi s shoul cFigueel it ® a fromt isoroétdevievwe obd p:melaaricgrdaprbreathvrdgrnbemmemmytharpebsmtl I
strength. ZRehfonfi gures 6 to 16, like corrponents have |ike reference
nunerals with a Erefrx nunber 2. Figures to 11 show si x prfferent panel s,
i ndi cat ed dd9UE38 i yertio grosygection glgng, fig 'E‘?ﬁaP‘eg‘p@Et"f’Vé‘P’;‘ﬁ FEYEotidier
Fi gures 10 Fagute 17, and t hus panels 266, 270, each panel 266, 270 has a
first g 226
@%951 ¢ 8n ﬁ‘n%f?@ (Jrfeﬁ oﬂ&gﬁ%@@ of?ga%elétof)ﬂaﬁ'ggg a#ﬁf’ged Ligd- B?FF&%\?

front face rear ace ext en centra

panel s 266, F@W%ﬁa qe?"%je\rer%ﬂqn?peréﬂfttrearrmgror pictye agnelsPifiglte 1993 The voi d
272 extends for substantrally the full height of panels 266, 270 but does
not extend iacent bottom edge 226, void 272 has a narrow
neck 274. \/%er(g(%}mz%g&g:feg pa Bt ribs 276, 278 with first nb 276 being

i nmredi at el yTodfistaefento Figurest1 @uﬁj@%@ehma #At 1@ genstusterhusingra pyfaber of Fkenei ght
of panedss ZHels 47 0TheIRMBBCANI VAP Of &K&snz usdimliepend sn M6 jeagwnt the aapnd si de
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condui ts ardsepaplosecuse thader Qflnemeéem?dwgng congtruction of wall 10.




‘Void'272 is preferably a different depth into front face 228 to the depth
of voids 36, 42 into front face 28. The difference may be that void 272 is
of less depth. This may be due to different pre-cast panel thickness.
Transverse passage 280 is preferably as deep as void 272. Bolt hol es 282
are provided for purposes to be understood fromthe followng 5
description. On rear face 230 recesses 284 are provided that align with
bol t hol es Z3&bh pBudl 12 heé edird 8Rierags 20,rapsecond sitle £dgee22 28top edge2e ssbattofB4.  As
can be seei gangliwnls Hthdall f%e3Wéﬁe%ftﬂe@&e&geé 2@O?hna&tda%ronvéoxa%ﬂ1 268

of Figure 9 Ts sim but” 1s eater w

Thus, a cerihe ethargopgaye. 2@’65 F"§V B‘? Biedern ofaierayaisAgnd %FPO‘teI’?é pailystraedght  of
panel 268. Transverse passage 280 passes through centre rib 286. Cbntre rib
286 di vides fir ol |ds
236, 243 ext éa% ’qff'ésrzs'f’%séqou% ﬂ“ﬁ% 4 "S?§°ﬁ% %§°§tig "@h?‘{"%ho 88755 and
recesses 28wo éfﬁbvoﬁﬂséﬁlaééhpwnltse@mwe EBBWbﬁ'e FYroher, eiegendg\,g ongheaatese of wall cent r e

panel and mnsérﬁls2ﬁ6and2tﬂ@r pﬁysﬁbmamma&sa%f&ablﬁfr@re #8ewo mn@b&o.dass\;\n 'l be
ar e

der st ood th t
Tt i ua iR i ey 3 g os R BB ol s oG ag! o PBY BteR competely o o o
sonmewhat sithiokigly panel 12aAghin 2aBwill Earsnd l9a thegeirements of walldé and gpenet (2. Beecond

side edge 22@s 36%90@419@0@6111%%& 99@ @%%b%é,acﬁlémeha&@dmmnr gailface 230,

first rib 276, second ri 9 236, second void
242, and tr%H%’x?‘QP%EWBH‘:‘v’é%é“"ﬁé’@sc”%‘(‘eb“tPfﬁfedib'yztéﬁ"s%‘? BRHLAEINBI™t he ful |
helght of panels 260, 262 and 264 from bottom edge 226 to top edge 224. At

top edge 22&4(tén§m gﬁrrnqgégﬁg Iédig ?0 tSVgEEm?rggo%s%Zlég’firsgﬂgssggé 58 ﬂf’st E&gsg%é@' dth

adj acent bot tom
panel 260 of a¢ Efﬁfeéabb’ cepiialiochthp darih obisst sige eﬁﬂﬁ%ﬂ éng a'esPrefFfﬁb'éf‘?“ééﬂ" Cr%Sscent re
panel and paotins H@6ver Xné obofd @ftirst passagusB8nayrtedfaee tin viehgatedwetticalnakispanel s.

This will fx i L tdnORs YEod! |
panel & 260,10 A1 R 34y8aHte’ & arai AQirhehl'ol Buftf3Z YR dn°uaskhTeRbORL YroR (e
238 in fir<Xampig, °2‘?@f!"81‘"%2%?8?&?5@5!’1%69P%l@ttcé'ri’éf%c‘az&‘@arr n the manner as
described in relation to Figures 1 to 5; and second passages 244 in second
nb 278 al so st ribed in
ol at on ¢ QG EESE P badihe B NG of bbohd' O T2 AMRGLBIAE 3 8

const r L&t edset:@gefpldeﬁ a9 stoyniinese may baav/ wiele nundsr, Elnepqsma@n treg@tuie sf wall y
second pas%gﬁﬁne?s’-“}zléhdstﬂénﬂfbdysfdabreaar%n%nfso free naﬁsﬁﬁaﬁﬂﬂ&ﬁzﬁﬁkaf aRheesr s 248

th d d t b 276 h
no first pastabeshs e dof 8 Sani \R 2 el forks o bimbrbsea fas
only first fisisodgds, aBBthen hpiizostal plidnments(haibktoabiove battmfonﬂmd%ﬁ)l riyefesabtyener s

248 in the tﬁ@@@%r tv\BQﬁQ{réé)Qéiohd\vd‘uﬂ@t I\Qﬂist@ mayllﬁh Eltlﬁlélfoﬂﬁ oﬂ-a téhcave RB6RNd ri b
278 has. no se f’ﬁt % es 244 as
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be contined 508y Ba55 shplstensBrobdh FAIFLTE Yiain R )L oS B e
under st ood requiemente Of\mlll 1@wndgartbées‘t2r iThe vaids 42sfohldbainba Smnt sige2to bE@hltBhas a
plurality qf aemle\tesch%%s.Péahﬁ%eﬁi dsh@ili 8k undérsiobd @bBChé Moﬂﬁ? RESHbEd! 86l Y

outwardly from B'ﬁ‘ ei(ﬁ 8. Balts 5 288 are aligned with and are for
engagement AHFBEY e"BG?fs Bi'28 WHPUNL panel s 266) 268 and 270. To construct
a hollow cavity wall 290, it is best to start at one end using, for

exanpl &, a %@ing%@ﬂr J[j ﬁ'c?hdg@g%é §2§@%H£r?gecbﬁ’d 9&6'4’2“9 ¥§e@oﬁd‘9as§§§é‘ﬁ$d in

p05|t|on al so be secure | oor nmet al 293 or
the |ike. FHesPed BASFI0eE I 21 ere&sm anga %é’feo?eé’"bﬂfoﬁeﬁ%f}d %%%49%23 6'I‘da€r§d in
posi tion. Ftaefedabl? GAundSn tioes sqaitiorc e Howeven ope of momofeaedoddcpmsﬁgys #4 gidydeed to
cei ling Zl%gé %Rglopg%tédsve?n%gl ax é.tto bfowt #aﬁfaneﬁa%ﬁé‘%ﬁndcotn%ctté] %%%ﬁ{g”g
escrib with

fasteners e nmanner In relation res

fast eners 22gadiaspptgpaselfife nftqr SeYPIe et L iegisacent H%ﬁﬁ?%esc‘dr 'T“é!(:Pe &\"Pt&ﬁ'n%f nt and
that it3sis reQaigRrt.| Secyhe piseshes Ut shuld Hectidrisetally egneOwinelirbi pagsagd$Sady 15
conpleting the tightening of bolts 292 (Figure 13). It is also secured to
floor 214 using netal rods 293. Once bolts 292 at top edge 224 are

ti ght ened t® eppiustwalkd?.racranehld igrifasad inkg positioni |A steneratd is passeddraugh4s can

bte seguentle%uh ﬁaéslbwﬁiﬁﬁdjﬁﬂq i hahplaa Qﬁro@gﬁagvonds daeou e\?ambryzﬂtﬁ.smbgg&n th@ts a][e
ITS ajace ur e en are a (0] orm
one si de of a?t 3€/|"f (f?bfgclf'la ‘ﬁzﬁ 2@5 4FFeNE Qéa 3) Sl st %IS’%&%(Xm | of

unitary construction 20 in a progressive manner, so that at any time during
its erection, it is relatively rigid. For panels 260, 262 and 264, front
force 228 should face inwardly towards the intended cavity. In this way the
voi ds 236, 242 and the ribs 276, 278, 286 all face inwardly. Al nechani cal
and el ectrical services required to be in the wall cavity may then be
placed |n 25 p05|t|on in the v0|ds 236 242 Upon aII serV|ces belng in

o o o o o NS N NS N o ) T



‘30 wi'th a panel 260 or 264 fromone end, and with panels 266, 270 each
being half the width of panel 268 (panels 260, 262, 264 and 268 preferably
all being of the sanme, uniformw dth), gn offset securing arrangenent
results, as shown in Figure 16 In this way, first and second ribs 276, 278
of panels 268 are attached to centre nb 286 of panels 260, 262, 264 and
thus join lines 292 between panels 260, 262, 264 do not align with join
lines 294 ofoupleratel BURS - titedtied Abeatl @nd Shiasd mavingindegad Triegagyth bfi fistbndrood of
no cracks appe | gt R. bei ng
in position: %%&eﬂd on tﬂ %%n%lgqgn@t E%ﬁ% ir dlylplgtg lgg%dérgbligg)( ﬁléﬁ@l dﬁgl F bolts
288 and sedh@hﬁ?dﬁﬂ?“¥Pbﬁ@§ﬁé Qd4forn1the conpleted cavity wall 290. The
nuts and washers | ocate |n recesses 284, which can subsequently be filled
in the sane_nm el as VOi 268 0 al.so_havi ng
hel 11 PontOTRIEasE 4828F pos i g copren PHEB AT Smos T MRRALo59T 530
and 242 al itheir pa:ssegea’tSe%abgrEd @dth 2ggenarscd &l Ogeeetdnguesisengpgas lpa;smg@ 280

t hrough \{Av's tfast@rté?&aé ér@%ové’&‘&néi?ﬁﬂﬁ‘gltrﬁ@e{deé%ﬁd’é&@%nsﬁ%ﬁn msvo.dlaa s sal

manner . g res ! % nEounds may be
used for alff”d\)'@rst‘?rééﬂ aredeft RacgA Pvedinds A? P’Pﬂ<’°§§98dt9§ eH%FLf 'f?é‘ 'ed*q. 1o

nor mal mannkeen cdrectsaligeed) 3d4d atiyiutal52dightendd) Fastenerd 481 dah beases Iwithcnk egtraput
when wa| id 1AL '

ot t1 o) pgarpseriE MRS or AR, deines Biife e HAGE IR bRy o
and/ or bol ttgereloge rﬁﬁi}tsbém'iﬂ?ab\?P'ﬂéEF ithat isfeqredr t hat preferably extends to
the nut so as to protect the thread on the ends from any f||||ng mat eri al

or ot her dagmage v Pun O 15 In
Pi gur es 17 )t(rsggzrbo e ﬁ&% (rbt n%ﬁ%\é/ Erére uéeéﬂ‘é seQJréspkheqs 92 #0. e 46 Lthtﬁg ed §t254 oo

i ke refer eménmemmcamés wiay lre tused @dd?'ﬁ'ﬁiﬂp'fm (@99? 20.i22) ﬁuﬁn@rsfgmk Grvtpanel

312 i's shoviay bk lredLlih thelnbrmdithanneran@ids 36242 Hay befiled With An- a&malgrohzwﬁén
Figures 1 20t ast one

hooT oo 2 P pomBeB  Enb Al Béldfers 4 fp) PE S RBSE T & o0k el mtaratfin " rre
nunber may éxtendsio Mhohfe&rﬂ@mé@ pretect thp [threasf onl the lendrodfyrons eneliligmateriglior enent s

may |imt theerRamagd The BavebREy B a GRE Gibisticcapét-thdimedui ts 356 are preferably
| ocated at standard height for electrical and tel ecommunications

connections. For exanple, a |lowest conduit 356(a) may be | ocated in the
range 380 to 25 400mm above the floor as this is a relatively standard

hei ght for |ml.§wayswmosae951ﬁés MARBR urmaﬁ waﬁln/ﬁﬁl?er dtnG@ho%[ ofPehdI€ S 40,
t el ephone and co uter conn %%EQP ﬁg %F An |nterned|ate condui t
356(b) may ISR ¥1%°‘P3'H%8°sf isyshaiid sesee the insidencsp! cracks pppearing. and
rel ativel y mépaidenitistreegtyht for such things as electric |ight swtches,

t el ephone and conputer connections electric power outlets above benches and

desks, air conditioning controls, and 30 the like. A third conduit 356(c)
may be 2.0 P& '92'92631‘%663'5 e pEPonephavadkg ergech n%fn?re'mtha@wx BYmRIZr d hei ght

for such devices as wall-munted electric lights, air conditioning outlets,

and so for tll-:] 3118&@ 1%%0\9%@&1%#&@%% e%:?nd\/c%{eh' aﬂGOC%kd'éga 2’%’%826&5@}15%18)

Al t hough onI%ﬂone I'S shown, two ree or our rovid
vertical coierectvelysJoicapsides Eigtres 40 At 17z 89t s Ra5RIA 3PS 2§%@acfapi‘ﬂ9h%€6r & box
398 is proviadedirstCrie@dge 220 serohd Side edge222 atop efiger 228 Nitomi saide 226 fdfiracnd

whi ch afge S%%Q'Fédrﬂdelésé"/i %?f%é"éﬁéﬁd& g&ﬁﬁ’ﬁ&ﬁ& neﬁ%é‘ dng'égé ls nQrQQl 398.

Thgnet ?::C::I;ﬁ"tf@'yé%@teﬂy" 96k 248 e vRiF 204 Fpais ier HySRitANGRR A BeiBtiet PaTels or
ot herwi se assederd Kt doed vt lelabrd 10ayp edger22paiAdRicér® battapabdge 226, void 272 has a
narrow neck 274. Void 272 forms parallel ribs 276, 278 with first nb 276 being immediately
adjacent first side edge 220 and extending for the full height of panels 266, 270. Second rib
35 278 is immediately adjacent second side edge 222 and extends for the full height of panels
266, 270. A transverse passage 280 extends through ribs 276, 278 to enable service

cables, conduits and pipes to pass therealong.



12 are required, an extra device (e.g. switch) installed, or if additional
cables are to be installed, the worker can easily |locate the required
junction box 398 by the indicia 300. The worker can then nmake a relatively
small hole in front face 328, renove the cover of the relevant junction box
398, locate the cable, and proceed. Upon conpleting the required task, the
5 cover of the junction box 398 is replaced, the hole in face 328 filled,
and i ndi ci avorOfr2rie plefetstly o Giffe@ar dspthaitto fidanate 282%toalmnddpth ofivoldB@6f 82 MOt any

one or nor & ﬁ{ fa9@9§ | %helglfferég e vﬁg){ bgﬁ\%f %c? 372 %gozhl_(?sg%rg tgz ?l%{sahqgv éjg}‘%kt o

be used in Che Rafirier I on .
Fi gures 6 tdiffetemt prgyrapt R?@ﬁ'sﬂ'"ﬁt!@ﬁi ndraasveede| pagsage 8P gy prgteradlysas3deep aﬁo\rqwtont al

fﬁn?u' ts 35G20f B@dh@@@rzmmqir@.déayfob@udp@séaefé b@'ﬁﬁ&brﬁo&ooﬂBﬁCﬁwerfoﬁi e 302
a en orl zo

B eSS e Bt B Rt P esnen A e Paniesd e Aipr 9l BomnSBLoRS (Bat"s g

edges 320, heR2;282passffom ton dacet228 3b@cessesd84. ekd eancheasreu @atelp26iigred 2.

Al so, it I%r@ﬁqﬁﬁoﬁnﬁgg§offeg£h&9é}dw ts 356 to pass through voids 336, 342 to
assi st workers ts 356, 358 and junction boxes 398 may be of any

suitable formto performtheir required function. They may be for
el ectrical Ranell268 ot Kigiee 0 nmaimilat &t the panelsaltb £270ast is bbgrsateneititer Thuseh ceigar ant

for airgpcongi }dsqg'](pﬂﬁrde(? ex?etngﬁé\%rstﬁ? S t{e \"H E&el 26b. V\‘Nc?k&erstehﬁrsg g{éhe obeen

described in th cri pr esent
i nvention, Haﬁsemtﬂ'fpu%‘ecemﬁ%ié? §%o@e'55¢ ft é"‘@fl@lSIVP@cW?- rnte Bdirst ¥ P8P &Y & hat
many vari atse€dhd void 2aRdVbide 286, @22 ektBndiRk telfall Kfightl 6FppBl 268, QBT balChdigaN MRy

be made w tz@?%ﬁd %(égs%g&&garépr%md%Jw present invention. 25 For exanple, the
are

pre-cast panel's anar/rectangul ar - They may be of any
sui tabl e shape such as, for exarrple "L" or "T" shape, "U' or "V' shape,

and so fkor tdanel&aaanaburaeys o @mecba c@rﬂtrerﬂﬂbllc‘éhd pa@éngfes tmo @f'F'l@J‘f‘ésfﬂfar@ door
opening or W ndgw benpeat h ALes ention

nd/ o ve t i n
2750 oyt andit RTaraPeRoay Mo yenfd or BB ORNTe tedtral, AAEEFN apriek
possi bl e c@ﬁﬁlﬁatarﬁm#tmdm@fmbﬁﬁ%ns. For exanple, an indicia such as
indicia 300 may be place in or on any filling of voids 36, 42, and recesses

284, ly | ted b kman. f

el o, - S EeReR AT 7hF BTSSR Slo iR SomayNas SiTE ParRh iR FathBE &1 | a

i nserted i rirsd seepdgeo28; sepoad eide eugr 222Nty €5ige 224 botbndedyer22befcbnafzoe @28 Al so, a
structure 4&&%@1&9 ek b 8" &odd F.pﬁs 'E@Mrebrﬁ') %”ﬁ%f%ﬁhhﬁet Qeéon@v&a\éhéy Wa' !

of Figures Thi s g/ ure ane ave vol ds 36

both front 33EaNSYR'sE RASSRES LG af'éege Jgids 23‘?@9‘%%“9'@ for K full hejghhefepapsls @é?JaneI
for a wal | 262 mond 264 feom bblbnpedgec228ito fopreebe R2dv | Ago@edge?d if amowmeck 224, | east
one first mm%.eb@é@hmz %gf&%ﬁm@thfabjﬁéént §a@ﬁ, &id9926, nﬁﬁ@%ﬂl&ﬁ@uﬂe%s Qei ght

of the 5 first sid % % |rst§£assa%e rom-t first void
to the %ir Py 'E]‘ég%afg@ £l269 P Srayre6.¢ fpaip ppnal 264 af Fig e Jdedn effedidret’Be fir st
passage fr quand!laed pameld 260, @64 edgnguramd annt8o rdshextifely, sire wd ponetsheThis widl tbe

fast ener 2uhlabd foh the RS edcRBHOPeRRLILF paMe 20 965 BASRAGPyANT | 11O

an adj acent second voi d an adj acent pre-cast pane 'So'as to secure the
pre-cast paABEWMYN -t he adj acent pre-cast panel. 10

30 Panel 262 has first passage 238 in first rib 276 for accommodating fasteners 248 in the
manner as described in relation to Figures 1 to 5; and second passages 244 in second rib
278 also for accommodating fasteners 248 in the manner as described in relation to Figures
1 to 5. Therefore, one or more panels 262 can be constructed together to form a unitary
wall.

35
End panel 260 has only second passages 244 in second rib 278 also for accommodating
fasteners 248 in the manner as described in relation to Figures 1 to 6. First rib 276 has no
first passages 238 as it is an end panel. Similarly end panel 264 has only first passages 238
in first rib 276 also for accommodating fasteners 248 in the manner described in relation to



'2. A pre-cast panel as clainmed in claim1, wherein the pre-cast panel has a
second side edge renote fromthe first side edge, the second side edge
havi ng a second void therein adjacent tibe second side edge, there being a
second passage fromthe second void to the second side edge to enable a
second fastener to pass through 15 the second passage for the second side
edge and into the second void, the second fastener also being for passing

t hr ough an Figiyescletnts. fSecortd kazy$dge nanecond passagesdtiidaasdlris af endspanebi Banefs a
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9, wher ei n pidde, dsiarsits adpstentranale ElHHenpirRBI62 af@ehd paneP264te addealtd fdrr eaded
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or 20 claim 12, wherein the second void extends for substantlal ly the
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Upon all services being in place and all panels 260, 262 and 264 being securely in position
to create one half of wall 290, panels 266, 268 and 270 are placed in position. Bolt holes
282 are aligned with bolts 288 and panels 266, 268 and 270 slid into position. By starting
30  with a panel 260 or 264 from one end, and with panels 266, 270 each being half the width of
panel 268 (panels 260, 262, 264 and 268 preferably all being of the same, uniform width), an
offset securing arrangement results, as shown in Figure 16 In this way, first and second ribs
276, 278 of panels 268 are attached to centre rib 286 of panels 260, 262, 264 and thus join
lines 292 between panels 260, 262, 264 do not align with join lines 294 of panels 266, 268,
35  270. This provides a higher likelyhood of no cracks appearing in the completed wall.

Upon panels 266, 268, 270 being in position, washers and nuts (not shown) are placed over
the ends of bolts 288 and sequentially tightened to form the completed cavity wall 290. The



25 15. A pre-cast panel as claimed in claim11, claim12, or claim 13, when
appended to claim 11l or claim 12, wherein there is a first rib extending
for the full height of the pre-cast panal inmediately adjacent the first
side edge and extending laterally to the first void. 30 16. A pre-cast

panel as clainmed in claim13 or claim15 when appended to claim 13, wherein
there is a second rib extending for the full height of the pre-cast panel

i mredi at el yhusdgraiceashetshiacate boredesses] 284 dgrichasad sekéegelitip el filbe iratheysane t he
second voi 7 rg-cast panel as clainmed in any one of clainms 13 to
16, mherelﬂn{ﬁg%%wpgésgégd and second void thereby forma centre rib
between them the centre nb extending for the full height of the pre-cast
panel and begingarfelsbzesanes, ad7oyalsendvirgl thyir @bntttiee P29 fkingitdlearedge iardddde

second sid e &g%ldsfbﬁ 5:\2&1]58and 649 nqgﬁlteat%%gf} L%saz'rﬁg |%|'19 alg‘s?\gd erns%%rge ggss% when
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concave recess into the respective ribs and having a depth 5 substantially
the same as that of the fir and second. voi ds . A pre-cast panel

cl'ai a1 p Ay Rane eppofmetol Fedes 3 8RR seonds e . Feer ol el o m
12, wher ei njoittk end raresidnk/groals mmy e wsed o thei noegat mahnedrh Befassast 284gnay. alsbbe20. A

pre-casf p%né‘d wittp n&{ ?ﬂrlﬁﬁgro‘upwﬁéﬁhm | 355 |S‘Q43ﬁ"15@fen \5"t;|dsI 23%5542)% fae hAGrdly I St
nb, the second rib centre rib have e d therein and extendi ng

subst ant i aIt?‘&"/a'ffe?‘ﬁe'ﬁﬂ?%?%WFX/WHLE‘PWFHTV"'P%rEé’F? B‘rfﬂ °fafa§5?"lffsa%8t%? GFbe ts to

enabl e t he 288 enayatst prpddeai withoa ba/esmampquratﬂu taeriedo the raut saraaltd plotgmt thecast

panel , the ﬁgg@% (?tlehpr{dg ffbﬁxs%nypf’?}ﬁhg Ay ad 3 oﬂgPé&Ha@k e ngepﬂlla% bggai Egg,f or

receiving thereint lurali'ty olts. pre- cast
cl ai med i n Pasc eapecdhe teai ms 18 to 20, wherein the first void, second void
and | atigr al passage are able to acconmpdat e servi ce cables and conduits. 20
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pre- cast paneI as clainmed in any one of clains 1 to 10, wherein there is
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for each ] woohdctiensheectrical power outlets, telephone and computer connections, and so forth. An
intermediate conduit 356(b) may be in the range 1.0 to 1.3m above the floor as this is a
relatively standard height for such things as electric light switches, telephone and computer
connections electric power outlets above benches and desks, air conditioning controls, and
30 the like. A third conduit 356(c) may be 2.0 to 2.2m above the floor as this is a relatively
standard height for such devices as wall-mounted electric lights, air conditioning outlets, and
so forth.

There may be at least one vertical conduit 358 (Figure 18). Although only one is shown, two,
35  three or four may be provided. Where vertical conduit 358 intersects a horizontal conduit
356, a junction box 398 is provided. On or in front face 328 are permanent indicia 300 and
which are substantially aligned with the centre of each junction box 398. The indicia may be,
for example, an indent, a mark, an embedded metal or magnetic device easlly detected

through paint by a magnetic locator, or otherwise as desired. In this way if repairs to a cable



16 26. A pre-cast panel as clained in any one of clains 23 to 25) wherein
each of the at |east one horizontal conduits pass through the first and
second voids and do not extend outwardliyg beyond the first and second side
edges, 5 27. A pre-cast panel as clainmed in anyone of clains 23 to 26,
wherein the at | east one vertical conduit does not extend upwardly beyond
the top edge. 28. A pre-cast panel for a wall structure, the pre-cast panel

havi ng_ as ;a%ﬁeqmtd:dgéﬂ wéraldameacri (ergeﬁsmtbcﬁﬁlﬁﬁallea Sristiasal edbled aVé?tlbttieQﬁdtécnilhéd
extending flrs I a a su ant.i al r en
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face bet weenrecteatefli rst rib and the 15 second rib, the at | east one void

extending for substantially the full height of the precast panel, the void
being in the formof a concave recess into the front face but not extending
through t h&apelS12 481 bg, ke forp &f any onecor Mok ofnanels 12540 #i298.262n 264, 268 28,
wher ei n t h@e® ahd 270. Cle friay ®efuséd inrthe mamkr aibscriBéd inhrelafionr s tFigurds Beds biworsecond
rib ang, eXthﬁfjés% o3gbstantially parallel to themboth, the centre rib
dividing th v0| into a first void and a second void. 30. A pre-cast panel
as claimed in claim?29, wherein there is a | ateral passage extending
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per pendi cul3&8 eyd jpoctinnbdkes 398 emayfhegahany syitable dorimitgp peffortndheisretigiredrfautien.t he

pre-cast pa,-ﬂgl mB)PbJ)ﬁr a@&htra%dﬂkﬁttélétﬁﬂﬁﬂm%&loﬁs Bibied|as @how, %aféﬂ%fné@é}ﬁ kor the
parallel pre a plurality of bolt holes for receiving

t herein th@'fﬁf’wtb?r‘inegﬁ)e?&e%ﬁet? re‘g’f{ e\ pre-cast panel as clained in claim 32,

wher ei 20t he pre-cast panel has a substantially planar rear face, there

bei ng ConCWrﬁsftﬁég%ﬁ?Seénn&égcﬁﬂéﬁ .,{ mrfoé&cﬁ@g ﬂésc@pt.ws@%éng@ emfoo@ﬂsmsfa gt.:hg bol t

hol es. pr.e-cast gane | al me
wher ei n thé’rqu’l‘t ‘f“’"&?&?’bl it Wil ﬁd‘”9?f?t6°dar‘i’é1 th%&eeﬁ'wedpfastg%ld%chas*'@Vamaé wayy
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front face 4y dgr“g% tﬁébre§érﬁ%véqﬂﬁ and a second side edge renote fromthe
first side edge, erein there Is nmounted within the pre-cast panel at

| east @he vertical conduit and at |east one horizontal conduit, the at
| east one For example, the pre-cast panels shown are all planar/rectangular — They may be of any

suitable shape such as, for example, “L" or “T" shape, “U” or “V" shape, and so forth. A
panel may also be of reduced height to allow for a door opening or window beneath and/or
above the panel.
30
The present invention also extends to all features disclosed both individually and in all
possible combinations and permutations. For example, an indicia such as indicia 300 may
be place in or on any filling of voids 36, 42, and recesses 284, so as to make them more
easily located by a workman. By way of example, such an indicia could be a magnet or
35 other magnetic material inserted into any cover placed over ends 50, as is described above.
Also, a structure according to Figures 1 to 5 may be combined with the cavity wall of Figures
6 to 16. This may require the panel 12 to have voids 36, 42 on both front face 28 and rear
face 30.



“vertical conduit and the at |east one horizontal conduit intersecting at

| east one 10 junction box, there being at | east one indicia on the front
face to indicate a location of the at ligast one junction box. 36. A
pre-cast panel as clainmed in claim35, wherein there is a single vertical
conduit located centrally of the pre-cast panel. 15 37. A pre-cast panel as
claimed in claim35 or claim 36, wherein there are a plurality of

hori zont al Teedtimg s, there being a junction box for each intersection of
the plurality of horizontal conduits with the at | east one vertical
conduit, and there being an indicia for each junction box. 20 38. A
pre-cast pdnel &sPrerastPace!ifes aawal et thel pig-Aest ganel Baving a {ipfd fagenvithna f r ont
fgce has ahpl ;Jraadﬁ'stohecrfrstweiddﬁeradjﬁapw aamhidefedgm.tefnhwétgWha@ﬁeﬂﬂmesLde
edges, each of the_ a r £ n ing.thr t he
first agd secontéfrs\?j%'lgélg‘!’g%h%gr gogggr?gf{ré@%gsgﬁ%frgrﬁ{ﬁgev\}a%r%ﬁf/'g‘i?f’gﬁ%t%’asgg rtgt and
second si de edgesables figbfastengsite passdirovgirtbe firgkpaskaderfiorh the firgshsigmedasfand| ai ns

35 to 38, wher eiiflo MEMePid RAS Fitst Nasterdr bRE HRMY Sor bﬁingtthﬂoa@sfan%?acyﬁrti cal
condui t not extendi Hg %Jfgward ,ﬁrgbeyond t he tgg ,gdige.%ds 40. A re-?ast panel
as clained in aff§cBALHPIEPU HO 35 5o SeqpRe Vef AT J?&E‘ﬂ?‘ﬁiﬁ%"e’”

rel easabl e. 41. agtmsecure thegire-cash paneliotthenadjacentpre-cast pamlel. st ruct ure using

pre-ca?g, panel s, the nethod including the steps of: 35 (a) constructing a
first face of the cavity wall using a plurality of first papels each having
a plurality of Mrﬁceamapeléftcam%% ‘T’?'gs% WBTeH‘sthﬁﬁEF"é?sbPﬂ{%bF?st?58?°"d

verti cal | y- ext esideregge spatetiora e firsf sidesédge] the seddnd rsileleelpeyavdnd & s6dondoi N at
the join of each.qf ! M j j he

ol aral 1ty of - 3R heralfaqjaceRf ing 835 sl biped e e bechhd Bfsc N uE"?,

i ntended wal | c&0FNg :void e therrcedsider ¢Ageith §nables@ £8A0ad fastedee RapRtheteNt y wal |
usi ngdgs pl ural i the seborigRmsde peried &cﬁ?ﬂ&lddﬁ&:cde%d ant@pthersatdntiwoidf the @edangal | y
ext endi ng secon [ . ' verti Y- ngi

spaced- apart sega()s_xeg’eﬂgﬁgrbg{naef?re%égn g{hé%grgégn%{’?%ﬁtﬁ*rgtt P %E%geej %'{'J]ng‘('t) #ach of
t he second paneladiagfnt firshiypichefj acivhar adiseent arepgplgtanel sroasplolseaye the rie-cadcond

voi ds and secon@afdl Bsthé BthétGdjabai préldastipanar ds the i ntended wal | cavity; (c)
the second voids aligning with the first voids to formthe wall cavity, and
10 the second ribs locating on and being secured to the first ribs such
that tBe fidrst jAdirersasipanehas claimed inedipimiltan cleive2. ydewindell toe yeidsanegs Hiravabf f set
from each ot her theAdspebtiveptdIQdt giner! ai med in claim4l, wherein the offset of
the first and secon(fvoi ds is 15 by half of a width of each of the first

panel s.
4. A pre-cast panel as claimed in claim 1 or claim 2, wherein all the voids are a

concave recess into the front face of respective pre-cast panels and do not pass
25 through the respective pre-cast panels.

5. A pre-cast panel as claimed in any one of claims 1 to 4, wherein spaced along the
first side edge there are a plurality of spaced-apart first voids each having the first
passage.

30

6. A pre-cast panel as claimed in claim 5, wherein at least one of the first passages has

a first vertical axis that is elongated to provide a tolerance in vertical alignment.

7. A pre-cast panel as claimed in any one of claims 2 to 5, wherein spaced along the
35 second side edge there are a plurality of spaced-apart second voids each having the
second passage, there being the same number of second voids as first voids and

the second voids and first voids being horizontally aligned.



43. A method as clainmed in claim4l or claim42, wherein the plurality of
first and second panels is as clained in any one of clains 1 to 40 20 44. A
met hod of making a wall structure using4a plurality of pre-cast panels as
claimed in any one of clains 1 to 40, the method including the steps of:

(g) placing a first panel into position; (h) inserting a first fastener
into a first passage of a first side edge of the first panel until a first
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10%uu&2¢) - 109 &Ia(rr) 12, wherein the second void extends for substantially the pre-cast panel's full

height.

14. A pre-cast panel as claimed in claim 13, wherein the second void has a second
narrow neck adjacent the top or bottom edge of the pre-cast panel.
25
15. A pre-cast panel as claimed in claim 11, claim 12, or claim 13, when appended to
claim 11 or claim 12, wherein there is a first rib extending for the full height of the
pre-cast panel immediately adjacent the first side edge and extending laterally to the
first void.
30
16. A pre-cast panel as claimed in claim 13 or claim 15 when appended to claim 13,
wherein there is a second rib extending for the full height of the pre-cast panel
immediately adjacent the second side edge and extending laterally to the second
void.
35
17. A pre-cast panel as claimed in any one of claims 13 to 16, wherein the first void and
second void thereby form a centre rib between them, the centre nb extending for the
full height of the pre-cast panel and being substantially centrally of the first side edge
and the second side edge.
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11 or claim 12, wherein the second void is a mirror image of the first void.

10 20. A pre-cast panel as claimed in claim 18, wherein at least one of the first rib, the
second rib, and the centre rib have embedded therein and extending substantially
perpendicularly outwardly therefrom, a plurality of bolts to enable the pre-cast panel
to be securely attached to a parallel pre-cast panel, the parallel pre-cast panel
having a plurality of bolt holes for receiving therein the plurality of bolts.

15

21. A pre-cast panel as claimed in any one of claims 18 to 20, wherein the first void,
second void and lateral passage are able to accommodate service cables and
conduits.

20 22, A pre-cast panel as claimed in claim 20 or claim 21, wherein the pre-cast panel has
a substantially planar rear face, there being concave recesses into the rear face at a
location of each of the bolt holes.

23. A pre-cast panel as claimed in any one of claims 1 to 10, wherein there is mounted
25 within the pre-cast panel at least one vertical conduit and at least one horizontal
conduit, the at least one vertical conduit and the at least one horizontal conduit
intersecting at least one junction box, there being at least one indicia on the front
face to indicate a location of the at least one junction box.

30 24, A pre-cast panel as claimed in claim 23, wherein there is a single vertical conduit
located centrally of the pre-cast panel.

25, A pre-cast panel as claimed in claim 23 or claim 24, wherein there are a plurality of

horizontal conduits, there being a junction box for each intersection of the plurality of

35 horizontal conduits with the at least one vertical conduit, and there being an indicia
for each junction box.
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31. A pre-cast panel as claimed in claim 29, wherein the second void is a mirror image
of the first void.
30
32. A pre-cast panel as claimed in any one of claims 29 to 31, wherein at least one of
the first rib, the second rib, and the centre rib have embedded therein and extending
substantially perpendicularly outwardly therefrom, a plurality of bolts to enable the
pre-cast panel to be securely attached to a parallel pre-cast panel, the parallel pre-
35 cast panel having a plurality of bolt holes for receiving therein the plurality of bolts.

33 A pre-cast panel as claimed in claim 32, wherein the pre-cast panel has a
substantially planar rear face, there being concave recesses into the rear face at a
location of each of the bolt holes.
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A pre -cast panel having a front face with a first side edge and a second side edge

remote from the first side edge, wherein there is mounted within the pre-cast panel
at least one vertical conduit and at least one horizontal conduit, the at least one
vertical conduit and the at least one horizontal conduit intersecting at least one

10 junction box, there being at least one indicia on the front face to indicate a location of
the at least one junction box.

36. A pre-cast panel as claimed in claim 35, wherein there is a single vertical conduit
located centrally of the pre-cast panel.
15
37. A pre-cast panel as claimed in claim 35 or claim 36, wherein there are a plurality of
horizontal conduits, there being a junction box for each intersection of the plurality of
horizontal conduits with the at least one vertical conduit, and there being an indicia
for each junction box.
20
38. A pre-cast panel as claimed in any one of claims 35 to 37, wherein the front face has
a plurality of voids adjacent each of the first and second side edges, each of the at
least one horizontal conduits passing through the first and second voids and does
not extend outwardly beyond the first and second side edges.
25
39. A pre-cast panel as claimed in anyone of claims 35 to 38, wherein pre-cast panel
has a top edge, the at least one vertical conduit not extending upwardly beyond the
top edge.

30 40. A pre-cast panel as claimed in any one of claims 2 to 39, wherein the securing is
releasable.

41, A method of constructing a cavity wall structure using pre-cast panels, the method
including the steps of:

35 (a) constructing a first face of the cavity wall using a plurality of first panels
each having a plurality of vertically extending first voids and a plurality of
vertically-extending, spaced-apart first ribs, there being a first join at the
join of each of the first panels with an adjacent first panel, the plurality of
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(c) the second voids aligning with the first voids to form the wall cavity, and
10 the second ribs locating on and being secured to the first ribs such that
the first joins are not aligned with the second joins and are offset from

each other.

42. A method as claimed in claim 41, wherein the offset of the first and second voids is
15 by half of a width of each of the first panels.

43. A method as claimed in claim 41 or claim 42, wherein the plurality of first and second
panels is as claimed in any one of claims 1 to 40

20 44, A method of making a wall structure using a plurality of pre-cast panels as claimed in
any one of claims 1 to 40, the method including the steps of:

(9) placing a first panel into position,;
(h) inserting a first fastener into a first passage of a first side edge of the first
panel until a first end of the first fastener enters a first void in the first panel;
25 (i) placing a second panel into position adjacent the first panel;
)] moving the first fastener axially along the first passage until a second end of

the first fastener enters a second passage of the second panel and passes
into a second void in the second panel,

(k) securing the first fastener using a nut and a bolt in both of the first and
30 second voids; and
0] filling the first and second voids with a filling material.

45, A wall when made by the method of any one of claims 41 to 45.
35
46, A wall made using a plurality of panels as claimed in any one of claims 1 to 40.



