. bce3e&ijXF6| T59'06 N 0 V 2002 *166166* 1 CONSTRUCTI ON SYSTEM The
~“present i [ tes to a construction systemfor reinfo te
WW”MW The invention has been designed especpﬁmfwwﬂ?
ki

mul ti - st
hi gh-rise of kjgge,or Tesidential devel opmehts and is herein described in

that 5 context. However, it is ' t the invention has
broader application and may be g@bﬁﬁé@é@f@“&ﬁgggnﬁ any type of

mul ti-storey buitkll ngasbmcimdingen! RitatelsS & antdnatiuetion adystémefor reinforced
Accordingly, the invention is not Iimted to that particular application.

The use of cogicrdtermuli-storey buildings.milhei inveotiay hiagi betmdesignedi elpeciallyepor
10 breakt hrough. in nstructipn.,. Previpusly high-rise buildin r.e

typically el '“ﬁf':'oﬂff%espéerle i AVEIPAT tﬁdgﬂda'spgﬁf%t g?s%q\ﬁef‘%r%&
from brisck @ntaktherHolacér, CrNist 11chd MpprébRtéf MAAE thE ﬁﬁ/‘ggﬁliinChéQ”broader

techni ques using reinforced concrete enabled high rise dings to be
const r uct ecapplicatiove and anay belatvaptagaomsty ysqubissamy typelaef muttibstoezyubuitdings

reinforced .concrete i s now extensively 15 used in high-rise constructions.
o The' condteHEGRWsRsAGHTnaGanal leh. ~scareinay. Be rurdan fome lifed B
core, whi Crihé?pé&iemé?'ahéliéé}%d.i ft or stair well provides the required
stiffness to prevent sheering at the footings through tw sting of the

bui Ihdi ng. ThedcoThaa Use@ueidfqroedsd:owétrﬁginj nﬂmtti-‘z:jtu»reaséI @u;ldi?Psqrmvmndl a eaajbr ng
t echni ques an s it is constructed, the 20, individy oor structures are
al so ca0t _itHeakiPEoUGH I GORFIIHEN. { Pispalisly gmr.lseabua@nﬁséwr@ntyem lyénade
various st S i A perd | £ 1S\ t

adj acent s'? f)(ﬁﬁyas%g%%hf?rﬂ}és\hgfgﬂg P 8Frlrj1|at% Heﬁé%(e[@]&%? \0@4" [dr@éguﬁa@l rlll)ggb\n h&?ﬁg
‘aid of extaloek corstriotioh.ngTheéhadpenti phesomistruetion i techaigakeky usige réinforced

bl ock or glass construction and is iégp orteg by the individual floor

struct ur es Ncrele enablgd highy riset buitdings |tor beogpnaiaicted at Iwery costse thap

mni m se t e?@ﬂ?@r H&ééi&?i LAQE, Séﬁ'sé’qt%‘ﬂcgeréiHFb?Eé‘&'téoﬂkgeQQﬁé ieQﬂﬁﬁ'tsivetl%

Accor di ngl y, a continuing aimto refine construction techniques

pr ovi desnorngseefihitigienbe Lopbeustions. ch m ni m se the construction cycle tines.
30 An aimof the present invention is to provide a new construction

t echni que for rdnitherceastroetien ef bighoiise buildings uping rginfgecedacenaretes @ eereai m

"mpacti g oERds daaRly M5 e’ B HER PO FHeRans Bkt Rt P ent e
and cost - efdheekingeatithe footngsthrough twistieg Of the?BUidiRg! Mife toresis mgtqast he
present invention provides a nethod of constructing a nmulti-storey building

i ncl udi ng tusingjwpe ferm of ponvaptional Kasting teehnigees eadcam iriscongkuctieg: the

Fei ni ofPed Rl BEGE bRk Bte, aBRcootF L s A RECRq b gt 3B BoFE " Shn 1
the 5 peri rgin@sleién lof tAB/a¥ioRBstbIeyYs émebsairmng,ntﬁéﬁpeﬁmecérewau G®lingtapednd
establishing a concrete slab over the beans to forman individual floor

structure dietwrenadjacemgtormys anch§nishedifeomibervdedercet thenuiiding wighthe of

ot hod oan B8 Al s Rne? | 26b ietiopard ol b uslaBrinade e kg unt
of on-site faastdonetrution &fd i€ Guppbriaddby | A8, indRRauseflobe stichirgs! of aasl
beari ng nenbers are precast, it enables the simultaneous construction of

mul ti pR8 sthuilding.of the building. In a particularly preferred form the
peri meter val | 12 GRlFHeiHng Tralidiad M €8 mitRal a'cBRSkLBfbr BRLANS
provide substantial cost savings. Accordingly, it is a continuing aim to refine
construction techniques to provide more efficient systems which minimise the
construction cycle times.
30 An aim of the present invention is to provide a new construction technique
for reinforced concrete muiti-storey buildings. A particular aim of the invention is
to improve the construction cycle time without impacting on the quality of the

building, thereby providing more efficient and cost-effective techniques.
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15 the perineter wall to be constructed wi thout the need for external

‘scaf fol di ng.. Moreover, because of the snoboth finish provided @)5 zmjvurmﬂz orm
formwrk system the amount of finishing required to the wall is
substantially nminimsed. In particular, the external wall can nerely be

ski m coat ed and | [ t. r i

ur face. Thi o el g ArtasheR the afeserR iffBny BBl es ¥ nitilibd 6F oBnSiFand o
fini shing weauki-storee bplldiag anciadingf thehstepstef| astingRin slts anedinforces TdhEreté N
the present invention, the finishing work can be carried out by using

gondol as suRgréRatad wal Previdingduecasti intarnaldoad bsreng dnembers incliding priecassf

t he buil di ng. e sl i e of . 1 he
i vi dual BinORBALRRErEeCedlis Ao Do RpE il fefoondiBlo GOLMT R taf,
precast gel ep@rithéter! wall, Pavid | suppurtitg Pthef diaapes f o M dorerétevedlurns HhE
concrete slab is formed froma conbination of precast elenents with a cast
in situ topgstablishimg B aamcsetarslathgeerdthe baares mg:usmm ingividaatloar istrugtuse oft
el enent s antﬁf’tr@ﬁ f@gt in situ topping forma nonolithic structure.
Preferably, lfd r structure includes both 30 top and bottom steel

rei nforcement w THhe t nstRRtIOA] ﬁfé@lﬁ@dﬂn@éﬁor@ﬁﬂpnmié Oa&mstti Bf tthe v@AKiehehas
toppi ng and the bottomreinforcenent being

orned in the precast beans and
slabs. 0 gubstantialoppadticak benefitynednalpeviiculann ﬁﬂﬁ'aﬂleﬂyﬁfoqiam heedsices dhe
invention i s that . .it enablgs th i nultaneo construction of mul tinpl
L or oy dth ' ortstalcribh; 736 fifel B8 1, MbbERES el ABRY ht, APufle, Rinsiicion,
i n advance &huﬁr@é. qarﬁddiﬁtﬁi,iﬁéba%fsetthé ihtera1Nahd fﬂe%ﬁggv\ﬁﬁiémbtelﬁé @Pe (bfreéé'SQ, it

bui I ding. The precast reinforced concrete col ums, ch are configured
to extend oemables thasimultanpeotis coostayctiar ofi multiple storeys ofthe huilding. ocat ed

i thi h [ [ | d b I.ti d . d i.ned

b0si 11 ons  al ong 1P PAGISHATNG LR Thcinel Bafimetmudtel £ 1o eh a8 | & ng
ih h ' ;

are then c -ﬁ%@%—@%&ﬁ%rgmﬁbué? Ofrﬁ§ %agﬁpétﬁvfapf%@matt €enables

| ower nost storey an . 10 Preferably eac e precast
rei nf oriéed thenpermetarovalinte bencbosteuctpdcwithaytathe needffor exteroahscaffading.

el enent s i.ch are interconnected b teel , reinfprcenent, In_use,_the
concrot o cOMaRRRYCE ERUSE Gnite SRCQteTTEBPTMIRE RN, 8 BIMPHS BN NG |
constructe X i I I ; P8t I

W be- con s B R R8P I SARRCGBBE 1o NG V1S SBLSIpBIY Rifiiasd
wi t h refer epartictlar,t the exteonglawall mand meselygbe dkimicoated Emdupdinted wince iz
the particularity of these draw ngs does not_supersede the precedi ng broad
descript i orSXSemHerTWeBhERBrRchiGYE: A STROIN SHsce oM s glipinatesth qrppfienof
storey am i €l gq,g(ﬁ.l A j FaTo¥
Fi gurezfé)r i gé gg”ﬁ'%\?g?{ﬂgﬂ] FBerwﬁH(; 3 co Erré?nn%ggg arr ﬁg’%ﬁnﬁﬁ%‘@g‘?p‘%"ﬁ@t‘é ot
bui | di ng of nécepsary.l larttei plesent atvientiopy toa finishing wetrlke cam bencarried sout by
according to an aspect of the present invention; 25 Fiqure S detail ed
section of 4sing gndelas Bysnandsh o thei oA fejlosng:comaletion ef e sttucties ot
detail ed p::mg Bﬂ"@ﬁﬁqof a first precast beam columm joint of the building of
Figure 1; Figure ‘s an elevation view of the joint of Figure 4, Figure 6
is a detailed plane Wonorete slabewhicH ¢ompletes bleerflooo! stroctiie of thé iddividual
buil ding of Figure 1; Figure 7 is an el evatiop view of the joint of Figure

e B 0 ast

6; Fig sstoEeys efdhaibuilgingimay &g st anesiie or wemed JEan Miesastflementsndn a

bui 1 ding of , Fhigafy oreferfed forfY of 3& ifivention, the concrete slab is formed from a
combination of precast elements with a cast in situ topping. With this
arrangement, preferably the beams, the precast elements and the cast in situ
topping form a monolithic structure. Preferably, the floor structure includes both

30 top and bottom steel reinforcement with the top reinforcement being formed in the
concrete topping and the bottom reinforcement being formed in the precast

beams and slabs.



Figure 9 is an elevation view of the joint of Figure 8; Fi gurﬁ&lgm\é
"detailed plan view of a precast beamwall joint of the buildi i@&e

1; Figure 11 is an elevation view of the joint of Figure 10; 5 Figure 12 is
a schematic plan view of an alternative jdint detail of the beam and col um

and perineter | of the puilding of Fiqure 1..and Figure 13.is a detajled
el evation view S tfﬂ%f“t%'bﬁ#)@bf)ﬁﬁn%ﬁo?ﬂi’afg?%i éfu#ée ﬂ_esgnﬂgmvgnilom Suiatat es
a typical bRy tHe2Shildtapedls ‘@hsublichof hﬁ@tiﬂl@!s‘i’ér@gﬁ%ﬁﬁ@ tﬁﬁ’IBFrfgl‘?t% this
building 10 which in the illustrated enbodinment is for residentia

apar t ment s.arfdngementditng pediphecdludald ie qast immedyanoal dof the tohstasdtiont ofl the
solid line), ,aliftcore 12 and, staircase 11 13, all._of which are forned
From r el nt dtedepl et stietind B4t BUdiRG:, TR RreGdst BinfofdadCaritalét Solitinek
system gl5 b el ' i i : i

T ruotuPe whTEh Ao PR O o e B o MRS MG, e then |
t he il | ust ratcatdd emitiinithe periarete dwhfl enenthieabeaim$ are positishedeatcereGetarminzid) .

Th I , dapt t th t ke up th
o o o R TEhS A8, o e o e BBt e
bel ow. 20 Fi kd | ' t bl r
ctoreys detriaisd Ko R} pREARy HECIoRTEY, afcbiay thF ISerfiose sRufEy o
section is werking apwaerdih a nid hei ght of the building. A simlar colum

t t [ th houyt ti puyi | di t that (th

con 1 giPat | on. o TEHIZBBRAC o e T EEAS TEIPHSRE CONCTPta COMMBH NI EPasAthges
in |oading 4 CF{! fdiced %ghl:'r'éi@ %ierﬂ?ﬁt%er\ﬁﬁibhheér@htifiterb&nﬁ&ﬂ{e&' Odr]f 56381
configuration of ﬂe ?oad earing surfaces on the colums 'w vary

dependi ng asinféveehtsmtn cdnf ugeyr the aoneteteheolunuy ager positioredisand | thebdoor
di scussed in nore detail below. The columms are ali gned t hr oughout the
bui | di ng arfdrusgtwrer of tee byikingris ceanstiusted doc extengnbebveer Jhaid (asPestives.

In the ill r each columm 30 unit spans three storeys of the
bui | di ng alrﬁhggéég%léﬁémﬁﬁr ee separate elenents, each designated 17. The

- elementls 17 are |spalEbE cumvehidnt tonhereinafior Hescribe emblodirhentd sfehesinesntidh ch
are designed to accommpdate a part of the floor structure 15 so as to

enabl e t he With sefesenag: tq the ascempanyingediavengs hdt dgljtadenunderstpod jthat thex002
S bonnt el roB Uikay ied FACSHRLT Bl TR, brdlafhg oac
bui | di ng. description of the invention.
In the drawings:
20 Figure 1 is a typical storey framing plan of a building made in accordance
with the invention;
Figure 2 is an elevation view of a column floor arrangement for the building
of Figure 1 and illustrating precast concrete column units according to an aspect
of the present invention; .
25 Figure 3 is a detailed section of a floor structure of the building of Figure 1;
Figure 4 is a detailed plan view of a first precast beam-column joint of the
building of Figure 1;
Figure 5 is an elevation view of the joint of Figure 4;
Figure 6 is a detailed plan view of a second precast beam-column joint of
30 the building of Figure 1;
Figure 7 is an elevation view of the joint of Figure 6;
Figure 8 is a detail plan view of a third beam-column joint of the building of

Figure 1;



. Each colum wunit is precast with steel reinforcenent 19 which ipterconnects
'the adj acent el ements 17. It is to be appreciated that whil st t@& HOV 2002

illustrated units span three storeys, other sizes could be enployed. Each

colum unit is adapted to be connected tod4dits adjacent colum unit by

i nterconnecting the steel reinforcenent in.the respective units. In the
illustrated for 'gPFFebI'%\?Bre?%Yﬁ'OQGV'%‘P’ o[fﬁfée Jﬁi’l‘mﬁﬁﬂﬁfet 16 includes suitable

coupl i ngs, such g i t g i b ive
ctool ' 1o nf or conmuiTE 0] CHARMEREb RN ST PlocsBl ERaRt RaRISATGE BuldRg
i mredi at el yofddgaeetht col umm unit 16. A detail ed sectional view of the floor
structure 15 is Lllustrated in Figure 3 _and,includes a precast beam

pr ecast pretensi%‘ﬂ@ﬁeh&l'?aﬂleé‘?l‘f?st'og‘lv'%‘ﬂ(?f %%‘Pt?fﬂ-‘qgi’%"&oppi ng 22. The
toppi Ngg22 i s casiy, F i } i at
t he roct)-)r2 strucﬁlpgk%ggcl)éngs&ﬁgﬁagra .aﬁrﬁgvyﬁggﬁ‘é&e ﬁﬁ%ﬁré%@?ﬁwﬁ@gﬁ%ﬁh
top steel randtolucenand pREmweter wall bbtheshwlling of Riguredrrand 24. | n the
arrangenment of FLgure the bottomreinforcepent 24 forns part of the
precast beam 20 E\I%HF%a tifedt Qﬁiﬁ@ﬁnﬁ&"@@%nt"% qfiﬂh% BRAM-CHIUMA e jiRLs tof
toppi ng 22. Figudd1Figures 4 to 9) illustrate various configuration of the
col umm uni t I?g and the joint between the colum and the precast beans 20
whi ch forms the Figatk Heillustrates a typicdl sterelydframing plambfo? @ bight Hise fréiaforced
structure 15. Turni n(ﬂ fir%ly _tg t he arr,?n?errents illustrated in Figures 4
and 5, 0w RNGHRte BUNding T Which- i1 i tigedlustiated, embadiment s 1for aresidential ed
to extend Zaf:%%gﬁtrsdl y fromopposite sides 28, 29 thereof. The beans 20 are
arranged to be supported: on an upper end 31 of the elenent 17 of the colum
unit 16. The uppEhe enddily thdncludésppparinmién guallatt @ilusteatedo S6lid ¢neRSEs
42, 43 at edge reai ons 33 of the elenent 17 which are adapted to recelve
respective |5%@§e(3 anskstairgage well 13 @l ofwhichase formed &om feinkareed coockete ch
ext ends acr j Ni ' ect the elenents is
posi ti oned %?3658]);( (gan%q'lfl %ﬁgﬁéhﬁgﬁﬂé?%ﬁgé&%ﬂk%gwt he el enments thereby

| eavi ng5t he edgeThe®uilding380 fflugket Icleid a6 ihteenalaidad hearihd sBUBture whigh 1V
0 V 200 s The recesses 42, 43 are both of a height which is approxi mately

equal to tHBckEpghiregasiesginforeed oconcrete ceplumam 1docihieh oin atheuplustrated

hi . mor t arhggapior ekt FESA K7, BB RIBRhoccet B CTRY, R BREnED e

rei nfor cemesdaptéd ab suppdreeiss boPsRLIETe WImaKE DY iR Indidigascstorsysebfithea0
and in the illustrated arrangenent, a plate 35 is welded on to the exposed

end of the Builgding aswill be cisasiwsed in mora detail belpw. r ei nf or cenent to the end of

he b On | ced i n._poSi.t, he half planks 2
hetal POy on terHt 2 pibettsa BRGNS Uieh B D pubdifa; Ry Bl sforpis *' ©
posi tioned détaflilgPthaceolurheflésmarirahgermerPused.2Ani FighRe, Qﬁétsécﬂoﬁ?ﬁgbk‘éﬁ

the joint between the colum and the floor structure. In casting

concr et edt dppeugh ha:dn'@r éleéghtisoﬁ:ébel buitding.he A écgeﬁeresilohﬂnn@tﬂg@uveé? used
t 4 7, it 6 {
ot acent coneHatE i 5ntie, Hile® Rgbe tna e, fonBBRtabl: ot 4 obiiEY

bet ween t hereiriBraepieincRAREBR 6 ddcomfioblae _Jtﬁeiﬂﬁﬁg&diir@tlleaﬁin@?ﬁncﬁ{de’gﬁﬁ”e

15. Figures 6 and 7 illustrate a variation in the beam columjoin '
Fi gur e254 sgalumns|at diferendrheighisneln pddiioadthe iconfigutadiom cfothe wadebelaring om

e o SRR o I8 Bl nE Sy ShpeRekinh G88 e SiREealar At WE e
recess 42 ifioor structure as will be discussed in more detail below.
The columns are aligned throughout the building and are formed from
precast reinforced concrete column units 16. In the illustrated form, each column
30 unit spans three storeys of the building and comprises three separate elements,
each designated 17. The elements 17 are spaced apart from one another so as
to form recesses which are designed to accommodate a part of the floor

structure 15 so as to enable the floor structure to extend between the adjacent



20 increased. To maintain the strength of the colum in the enlarged area
"taken up by ‘the recess 42, steel reinforcement 37 extends throuﬁg&s@\ﬁ
recess 42. As can be seen the steel reinforcenment 32 is positi 23092
not to interfere with the placenment of tHe beans 20', 20i20iii The joint of

ond 5 wi t n ey, o YW, G ccorsutlign o9 r¥SiedRie, Bforh8heg:t 72 of et AR e
el ements 1714 @éeh?sbgnsﬂe@\beaﬁa@]‘aotehtaﬂédnostrucﬁ@ﬁe@cltsléﬁthg%mdwgt.0 nmeke the

floor structure 15, incorporating the beans 20", 20" and 20"', unitary with
t he adjacent el dpagh scolmnyl wnE déndrecastunwith 1&steel f iginfascerent 18 | whichs

illustrated_jn Fi 8 and 9 he,third,b 20" 3Q i i

| ncor por at datSeeERAS T dtfieens EREnl it i IR ERBEPrecklnt RoaP Bist the ( ne
col ums st o ji@strateéd Tmf§ 3panWhide étbﬁég!é,eéfﬁe?%‘l'ze%%d‘uw EéiéBﬁWGYé@.t h the colum

el ement 17 whereas beans 20' and 20i1i extend transverse to the colum

el ement. Again, Eagh eguawsunibisi adapieditebe copneciedrindtsaadiacent dolams Wit byand
06 ~~ 0 ~1 2002 720iii,and reinforcement. 37 is ingluded, to,exter hr ough
the recess MEMRND GHeE N PEGMETt D e BoBAa Nt g AustrBtad T e
j oi ntbet wagfnt {HPBWEF et 28181 fd S8t 36 inGudSSBLRAISIE dolipfings "SR as
fashion as to the earlierenbodi nents.5The floor structure 15 1s coupled to
and suppor tsplice\sleewespiot ishown) welith ate Brrignged toTeaeive Isteel taisforeemernt 18
det ai | view of the conpection between eperi neter | 11.and .the floor
truct dPe. MeNIcReraiiES THOM, &%, sipel sl 28<B 0 medBlely ZArBRent, ST ve
the edge of,difggbeam 20 so as to enable thebeam 20 to be supported on a
beari ng surl% ace 39 forned at the base of thelOrecess 38. In a simlar
manner to the beadetailadnsectiomakbyiemont th Joorssteactboe, 5 is lillustiratedim Figure 3
reinforcenent, 24 ip the bea rotrudes fromthe e f thebeam 20 and, .
el udes. A Mehidhess DrassHean. HecasLPRetsione ball piats 55 Bre 3 dsking

40 i s incl d ; beayy e; : r t RSk

Theper! mat SrEHPing 2200 XHe Sl 2901k Y B! BRSSP alls  parts
recess 138 aogdéfheini sth that tise (floor stfudtive bepomeisnbinitargreMhe doot hetructurer15
structure 15. To conpletethe joint, the concrete topping |S cast in sifu so
as to formifglEdes Hoth fopstessemnfarcegient 23, aRd %9.“0)% S%‘ﬁewoﬁcﬁﬂke’ﬁg’ﬁi iﬂ_)
concrete i j r h f orng ; t t

bet ween thzh%?%%?h@%@(ah S)rf eﬁ%'%;r?g&th%esgg%ne |ﬂ0&%rﬁeqq2§g’érr8§r%§?1¥ g'ned 13
i I lustrate pregasti deanm20nwhbregsoiting et aeihfdreemeat28 hfdrewmpa?i0 ofinthet lvast
precast colums 16 and cast in situ wall 11. In this' arrangenent, the
bot t om r ei 1PBPEEEt 24 of the beans project outwardly andupwardly beyond
the en 30 of t t ier i t
col umﬁgﬁi ncl ude If\@géé%iﬂé@%l}@ﬁtgétlﬁﬁ{ag{?ﬁgrcg)‘?lp ggfr#é'gﬁac{fqﬁ%%gtﬁﬁpgggr?dg@qﬁ?

t he respectjoint betheemtivl estaninsadd the-praeast beams 20 whighrfangs tiseload bedrirty of
t he precast beans are not su%ﬁorted on the bearing surfaces 33 of

t'her ecessessuriagerfer thengdab &/t ¢fitbe figpeplavetyre 48 acent to the col um recess

foe Tacess e, ANEENAEAY. 0166 4PaaRhEAR ABSRARHRIBILEY' hI'E, BP
pl acenent djedme20eand 20' by alighéd rwith fze coliems unit 168 shduadaptedoteesténdn

t hrough a horizontal plane as illustrated in Figure 12. As can be seen in
Fi gur e9512 aitwandly fioneoppesitshsides kPel8dhe®0f.24 i's of fset froma centre of

t he beam 20. This. i t [ ~ oV
2002 5 mto posi (ibReE Y SrE ekl F o8 s rorRA %R oy BV ene Mol
ext ends t hrglemene 1z fthélcoluddh anitdb. tTiee uppoesind 8¢ Harce stappetleorffijurdlivre
swung into position, the beans are supported tenporarily by props and

scaf f ol di ndo( PEVidshsapessesd42nd3sat @dgeeregions ddeplht thes demenhd’ cwhishee 5

topping is rected. . The 0 is.th upd t Qnit hgnit Op

rei nfor cerre%c{k%g?/ st9 rf‘%ﬁ ve44r_egggﬁhfeet%r?efss het_ﬁgcgg‘?ﬂ?snggl tgot‘ o] c%hfpl settegl t he
floor goruaklifercanteritd I Whithtéitends Bcidssahe] sijaderhaligments e t6 dhtardonmedt t he
floor in a simlar manner as described in the earlier enbodi nents. This

nmakes the HBarglements istpestionacta extepddpraughaagential regioms?) ofi the elageats,

The but Lai ngereraeptfefie SBR3phENs 25 S fockll FbosbBrflBRAME: (or "1,

and staircase well 13 are cast with a systemjunp form ahead of the



. construction of the internal floor structure. After the wall is cast up to
the third storey, the precast colums 16 are installed. The prmasw ﬂﬁz
20 are then 15 installed seating on the colums. The floor str ?
then conpl eted by |ocating the half plankd 21 whi ch are supported. by the

precast beams 20 %é&%e&%ﬁ”&rﬁfed GRNGH £ rWHEﬁ%tﬁ@rJ)xﬂrﬂqgelT@qd\a"l‘sté in

situ constructlon opping 227 s t en cast

conpl et e t lthefHelght oftbearhsiPe', 204 s Eash befant lezates bn andupmﬂbéaﬂrtg surfade 84e
i nternal structures proceeds until the whole building is 20 conpl eted. The

ext ernal wel |tbeare§pe¢té4$ racessee d2uid ranskisnplased PR A partat bad taassist in
gondol as Smoé}gé?&e%f Scagf OFgﬂRerJ&% YHé‘%%‘P@n? A&nff(’()fégﬂléﬁt% }S’rttﬁg“oéé}ﬁs

bui | di ng. X erna I'ng I'S require age o

const r ust i girofacs trin fesr othdirn@spectivee endy Yt and in sthbhmstlrétednamaﬁgerfneﬁt es
cycle tines b t he use of precast internal |oad beari n?p menbers.

Fur t her nor edla iswelsedpr tafie expesas and ©of thy stael spinforaement 3H|t9>artghor

storeys of the cycle tines as it enables the
si mul taneoubgqgﬁﬁ'{‘: I-,{é?%&é’!ﬁé‘ P?g{ %Br eys of the building. A further
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a unitary structure is formed between the two column elements 17 and the
15  intermediate floor structure 15.

Figures 6 and 7 illustrate a variation in the beam column joint of Figures 4
and 5. In this arrangement, an additional beam 20" extends from the column
element 17 and is positioned in the recess 42 adjacent to the beam 20' at right
angle to this beam. To accommodate this arrangement, the recess 42 is

20 increased. To maintain the strength of the column in the enlarged area taken up

by the recess 42, steel reinforcement 37 extends through the recess 42. As can

) be seen the steel reinforcement 32 is positioned so as not to interfere with the

placement of the beams 20/, 20",

The joint of Figure 6 and 7 is constructed in the same way as the joint of

25 Figures 4 and 5 with the topping being cast into the recesses 42, 43 and between

the elements 17 to form the slab 25 of the floor structure 15 and to make the floor

structure 15, incorporating the beams 20', 20" and 20", unitary with the adjacent
elements 17 of the concrete unit 16.

A further variation is illustrated in Figures 8 and 9 where the third beam 20"

30 is again incorporated. However in this arrangement the beams are configured

with the columns to form a T-shape with the beam 20" being aligned with the

column element 17 whereas beams 20' and 20" extend transverse to the column

element. Again, the recess 42 is enlarged to accommodate the beams 20' and
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beams 20 and the precast columns 16 and cast in situ wall 11. In this
B, arrangement, the bottom reinforcement 24 of the beams project outwardly and
upwardly beyond the ends 30 of the beam 20. Similar to the earlier embodiment,
the precast columns include recesses 42, 43 which are formed at the upper
25 end 31 of the respective column elements 17. However, in this arrangement, the
body of the precast beams are not supported on the bearing surfaces 33 of the
recesses. Rather they extend laterally adjacent to the column recess 42, 43 with
only the extension of the bottom reinforcement extending into the recess 42. This
arrangement allows adequate clearance to simplify the placement of the beams
30 by enabling the beams to be swung into position through a horizontal plane as
illustrated in Figure 12.
As can be seen in Figures 12 and 13, the bottom reinforcement 24 is offset

from a centre of the beam 20. This is done to ensure that as the beam is swung
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stirrups 44. Concrete is then cast in situ to complete the floor structure and to

form the structural joint between the column and the floor in a similar manner as

described in the earlier embodiments. This makes the beams monolithic with the

topping and the column joint thereby enabling the beams to be supported by the
10 columns.

In construction of the building, the perimeter walls 11 as well as the internal
lift core 12 and staircase well 13 are cast with a system jump form ahead of the
construction of the internal floor structure. After the wall is cast up to the third
storey, the precast columns 16 are installed. The precast beams 20 are then -

15 installed seating on the columns. The floor structure is then completed by
locating the half planks 21 which are supported by the precast beams 20 and the
reinforced concrete perimeter wall 11. The cast in situ constructional topping 22
is then cast on top of the planks to complete the floor structure. Casting of the
wall and construction of the internal structures proceeds until the whole building is

20 completed. The external walls are then finished with skim coating and painting
using gondolas suspended from the roof. The windows are fixed from within the
building. No external scaffolding is required.

An advantage of the construction system according to the invention is that
it enables faster cycle times by the use of precast internal load bearing members.

25 Furthermore, the use of precast column units which span a plurality of storeys of
the building further increase the cycle times as it enables the simultaneous
construction of multiple storeys of the building.

A further advantage of a preferred form of the invention is that the column
elements do not include a corbal to support the beam and that their width is the

30 same as the precast beams. This simplifies the precasting process as it enables
both the beam and the column to share a linear precasting steel mould. Further
advantages are obtained by simplifying the column-beam joint detail which again

speeds up the construction time. Finally by constructing the walls in situ, using a
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establishing a concrete slab over the beams to form an individual floor
structure of the building.
10 2. A method according to claim 1 wherein at least some of the beams are
also supported on the cast perimeter wall.
3. A method according to either claim 1 or 2, wherein the beams are
supported on the columns or the cast perimeter wall at their end regions.
4. A method according to any preceding claim wherein the concrete slab
15 includes a combination of precast reinforced concrete planks with a cast in
situ topping, the planks being located over the beams and the topping
being cast over the planks so that the planks and beams combine with the
topping to form a unitary structure.
5. A method according to any preceding claim wherein the perimeter wall is
20 cast in advance of the placement of the internal load bearing members.
6. A method according to any preceding claim wherein the internal load
bearing members include reinforced concrete column units, each column unit
having an upper and lower end and being adapted to extend over a plurality of
the storeys of the building and wherein the column unit is located within the
25 perimeter wall and wherein respective ones of the precast beams are supported
on the column unit at predetermined spaced intervals between its upper and

lower ends.



