21 JUL 2006 WD 03/074796 PCT/ AU0O3/ 00274 TITLE METHOD OF CONSTRUCTI ON
FIELD OF THE I NVENTION 5 The invention relates to a nethod of dondi.riiki on.
In partic ald-hough not exclusively, the invention re . met hod
of constrg%?gﬁgﬁgﬁd installing a structure, such as a bui#gﬁﬁgu%gﬁﬁﬁation
- The method is particularly applicable to form ng and positioning
foundations on building sites and in particular on sites conposed of soft
ground material and/or where the effectsygfewater are problematic 10
“and/ or where extensive excavation would™ordinarily be required. BACKGROUND
TO THE | NVENTI ON Conventi onal | [ i i-\gli Ngs are often
constructed by excavating a g%Fgﬁﬂéﬁgﬂ$g§§§§E§L52§Fh? at which, settable
material, such as concrete is laid. The 15 foundations nay take various
forms depending on the conposition of the ground on which the building is
to be constructed, the design and function of the building and the height
to which the building wll exteﬁﬂE~DﬁDFHgﬂ53@%Ehﬂq@ﬁkge bui | di ngs such as
of fice conpl exes, skyscrapers and the |ike, often foundation piles are .
driven ¥eep i nt dhehiavgntiomdelatssnip a mathodtof cohskuchon. ROpaichladsalérodigh not
variety of pile designs, the particular nethod depending on at |east sone

of the aboegcluabledy, sthd-GfiventidiPrélate3on® PimeitddTer hesisstiuictihg Séhd installing a
prefabricated pile shafts screwed into the bearing ground layer, such as

t hose disc 5N gl tpd . §; . i . :
Beg /eer S {rﬁatg ggﬁ%g%. ]S E)/er st ?a@?@ﬁ?&f@?ﬁ?ﬁbgi ' tSQge \?ﬁ%‘f‘ég‘f‘tﬁ?% _P%‘ﬁl}tﬁﬁy itag’ps‘%?ilé to
and/ or the [ obl ens Wi . resence of. water, in the area bein
excavat ed iffmﬁ/hggﬂ@a‘%ﬁ?ﬁ@%‘%t}f?lir‘géﬂ%ﬂse%ﬁe Hifling “sites and in palbtlcu?ar on sie

composed of soft ground material and/or where the effects of water are problematic

10  and/or where extensive excavation would ordinarily be required.

BACKGROUND TO THE INVENTION

Conventionally, foundations for buildings are often constructed by excavating
a site to a required depth, at which, settable material, such as concrete is laid. The
15 foundations may take various forms depending on the composition of the ground on
which the building is to be constructed, the design and funciion of the building and
the height to which the building will extend.
In the case of large buildings such as office complexes, skyscrapers and the
like, often foundation piles are driven deep into the ground using a variety of known
20 methods and a variety of pile designs, the particular method depending on at least
some of the above factors. For example, some piling methods utilise prefabﬁcated
pile shafts screwed into the bearing ground layer, such as those disclosed in United
States Patent US 5,697,734 assigned to Beheersmaatschappij Verstraeten B.V.
On sites where the ground is soft and/or there are problems with the

25 presence of water in the area being excavated or where foundation piles are being



2 1 JUL 2006 2 driven, such as on many coastal sites or sites |ocated near
rivers or other bodies of water, piles sonetinmes have to be driven to

i ncredi bl e depths, and/or very deep excavations nmade, before 1 4Uli 2081 e
bearing ground |layer is reached. This is,not only highly inefficient
because of the tinme and expense associ ated with the need to 5 excavate such
huge vol unes of terial and/or to pile to such depths, but it is also

pot enti al Hﬁv%rs)‘l'ggé’ﬁg%ﬂ BNy cpastalstes\ i sitesdoerted Hieag rivers of pthes brdies, ofi he
stability of neighbouring sites and buildings are put at risk because of

t he i nor dwatgrepilesisepetiesyhave dasbesiiven toi incragliblerdeighssaad/ar ivery ideepane
of Chbayashi Corp. discloses a nethod of 10 constructing an underground

st r uct ur eexcavationd naadg, i kbfofe atsuitableobearhg gnsurad taydr iiy e@achied. o Thizeisgnetund
and a network of beam nenbers for formng floors are connected to the

struts. (BRIg Mghly aeeffiiaRt BESAUILHNMPR e AihdUBRRINskeRlocRited QAR tAB HeRIdSto @

first basenent |evel is excavated beneath the fl oor and further beam

menbers fofeay gh@? HPQWOEJ%% 'of nfHtEribICWRI/6 @g—{* {elgs?&g? g%ﬁfshgd bhf?f"?é aid

connected to the's € process Is rep truct |ower

floors of the.underground structure. JP 60073916A.in the nane qQ za

aun Lo BpERABetey Gl S BhRe orkiengy B Sitte o bisRaors. GOF SCABUR ch
a plurality of pillars_are erected in holes bored in the ground and beam
mat eri al sofg@@gg oYy siteshgad &wildings ajeiril atdiskPecausaof the inerdinatelyjdeer ng
beam materials for the sane floor are coupled together with 20 angl ed brace
mat er i al sexgayationsanglagipdingar e pl aced thereon for the assenbly of floor
slab materials. The floor slab materials are |lowered to the desired depth

and secured tgPtOB16860624 $n thenaamiee of VhbwashP CHD. tdisdleses ahendthe@ref i n
order fromthe wupper floor to the |lower floor.
10  constructing an underground structure in which a grid of struts or columns are driven
into the ground and a network of beam members for forming floors are connected to
the struts. Once a floor has been formed on an upper level of beam members, a
first basement level is excavated beneath the floor and further beam members for
forming lower floors are lowered to the excavated level and connected to the struts.
15  The process is repeated to construct lower floors of the underground structure.

JP 60073916A in the name of Hazama Gumi Ltd discloses a method of
constructing an underground floor in which a plurality of pillars are erected in holes
bored in the ground and beam materials are slidably engaged with guide rails in the
pillars. Adjoining beam materials for the same floor are coupled together with

20 angled brace materials and floor plates are placed thereon for the assembly of floor
slab materials. The floor slab materials are lowered to the desired depth and
secured to the pillars. Concrete is then poured to form the floors in order from the
upper floor to the lower floor.

Hence, there is clearly a need for a construction method that addresses or at

25 least ameliorates some, if not all, of the aforementioned problems associated with



Hence, there is clearly a need for a construction nmethod that addresses or
at 25 least aneliorates sone, if not all, of the aforenent In&](li@dzﬂr bl ens
associated with 2 1 JUL 2006 3 the prior art construction 0&nd/ or
provides a viable comercial alternative to the prior art nethods.

DI SCLOSURE OF THE I NVENTION 5 I n one foﬁm al t hough it need not be the only
or indeed the broadest form the invention resides in a nethod of

const r uct therPrigs@rtieengructien ypetheds andior psevides gniiakfepomnagrnial alferratiyedet
menber; b) formng a foundation substantially adjacent the at |east one
support tmeniorarbmethi@isc) excavating ground beneath the forned foundation
to a prescribed depth; characterized in that the nethod includes the
followi ng step: d) dropping the forned foundation to the prescribed depth.
Step ¢) may further include the step of partially excavating the ground

beneath the fornmed foundatigegdiO$ERECORTHE INVERETION | €ast one supporting

region of 15 ground in contact wtin and supporting the formed foundation.

Suitahly, a plyr équg{?f gﬁ#@@hﬁﬁ%{%@%@t% ) gyggyeoe*aeth&%mggég%ifb%n.th

mai nt di ned beneaih ion" sep y excava redi ORs of

d Dr I f the f d f dat i ] i ded by the at | t
Juppori BB aifes inca tiathocpP Sanspclonmaneioe S SERe Bt op &), 20

Suitably, the nmethod includes repeating steps c¢) and d) until a desired
depth for thea¥ dosiignindadaasione suppattmembesui t ably, prior to perform ng
step c), a structure, such as a wall or the Ilike,

b) forming a foundation substantially adjacent the at least one support

member; and
10 c) excavating ground beneath the formed foundation to a prescribed depth,;
characterized in that the method includes the following step:
d) dropping the formed foundation to the prescribed depth.
Step ¢) may further include the step of partially excavating the ground
beneath the formed foundation to temporarily leave at least one supporting region of
15 ground in contact with and supporting the formed foundation. Suitably, a plurality of
such supporting regions may be temporarily maintained beneath the formed
foundation separated by excavated regions of ground.
Dropping of the formed foundation may be guided by the at least one support
member and/or a wall of an excavation created in step c).
20 Suitably, the method includes repeating steps ¢) and d) until a desired depth
for the formed foundation is reached.
Suitably, prior to performing step ¢), a structure, such as a wall or the like,
may be constructed on one or more sections of the formed foundation.
Suitably, the at least one support member may be a pylon, a pile, a hollow

25 tube, a hollow tube filled with settable material, a H-frame, a beam or the like.



may be constructed on one or nore sections of the forned foundation.
Suitably, the at |east one support nenber nmay be a pylon, a pile, a hollow
25 tube, a hollow tube filled with settable nmaterial, a I—I-frarZé,JUé. BBam or
the like. 2 1 JUL 2006 3a Were a pl ura{ity of support nenbers is

enpl oyed, one type or a conbination of +%pes of supporting nenbers may be

enpl oyed. ,Suitably, the fornmed foundati.on be forned in one or nore
seqment s, WHere [ pliralil o SHpRor: 5 BMBloYPayPRR VRSO cheAmBINaYon of

segnent. Preferably, an 5 expansion/contraction joint is provided between
adj acent Wogawisupportinganembatsimaydeermplayed. Sui tably, walls of the
excavation created by step ¢c) may be prevented from deflecting by one or
nor e braci ng n8aitably Sihet falrhed fausdatior ovay, bes farmealsincove bl mdrersegthents,t dite
formed foundation is 10 prevented fromdeflecting by one or nore bracing

neans. Sujehgbbie SuUppoBt RehiterBang providel! fBF iedgh N Segmient! aPRferbBRMaPr
the like. Wuere the term"foundation"” is used in this specification, it

R s L S R T o B B i e

features @’Tﬁ’ tdhﬁ invention wll become apparent fromthe foll ow ng
descri pti SWNY¥OyL 2006 WO 03/ 074796 PCT/ AUO3/ 00274 4 BRI EF DESCRI PTI ON

OF THE DRAW NGS | .
Suitably, walls of the excavation created by step ¢) may be prevented from

deflecting by one or more bracing means.
Suitably, a structure, such as a wall, formed on the formed foundation is
10  prevented from deflecting by one or more bracing means.
Suitably, the bracing means is a bracing member, A-frame, beam or the like.
Where the term “foundation” is used in this specification, it will be appreciated
that this term includes structures such as walls and more particularly, walls that may
function as a foundation.
15 Further features of the invention will become apparent from the following

description.



To assi st in understanding the invention and to enable a pers?ir@kiéled I n
the art to put the invention into practical effect preferred bdilient s

of the i nyeehsefoM || be described by way of exanple only w ef erence
to the acconpanying 5 drawi ngs, wherein: FIG 1. shows a sci;#élir[fg?(ﬁ:’d& Fain

view of a building site enploying the methad of the present invention; FIG
1A is a schematic representation of an exanple of a joint between adjacent

segments of foundation; 10BRIEF DESORIPRCIS rIHEDRARYASERt ati on of site
excavation according to the present 1nvention, : anot her
- schematic plan vigwsafsidn Prbisnshs Al e ent . lovention:
FIG 4 shows a perspectsi ve b?é%@?ﬂi?ﬂbgﬁ?l |r@%?%e&Qn%?%@%%gg%rﬁgnﬁﬁ?lﬁﬁﬁg”b?’e
15 the pres i bon. FIG 5 sho he. use qof bracing . neans in the
rethod of ths atane IAPervIan i BPtak pleet Prtamedmbimentont dhe theention
bui | di ng si txﬁ hown ing F gyS. 20 DETAI LED DESCRI PTI ON OF THE I NVENTI ON I n
accor dance Wi't etﬂ%“ﬁﬂ?%t WAy oft E¥AMBRIRI auly Hvithfrefesenee tto theGaccompanying
nmore support nenbers 2 are positioned in the ground of the site. The »
support ° nedfBfRISeyhereitoundati on piles or pylons that are driven into the
ground in accordance with a known net hod using known pylons. The pylons

are preferably 2BlGIr sleows Bt scHdneatly plandviaty bPSBUiARY S| & : t
positions of pylons in the final 2 1? JUL 2006 WO 03 07479%@8@?6@3?2‘1

of the present invention;

FIG 1A is a schematic representation of an example of a joint between

adjacent segments of foundation;

10 FIG 2 shows a schematic representation of site excavation according to the

present invention;

‘FIG 3 shows another schematic plan view of a building site employing the

present invention;

. FIG 4 shows a perspective view of a building site employing the method of

15  the present invention;

FIG 5 shows the use of bracing means in the method of the present

invention; and

FIG 6 is a sectional view of the building site shown in FIG 5.

20 DETAILED DESCRIPTION OF THE INVENTION

In accordance with the present invention and with reference to FIG 1, one or
more support members 2 are positioned in the ground of the site. The support
members may be foundation piles or pylons that are driven into the ground in
accordance with a known method using known pylons. The pylons are preferably

25  driven into the ground at locations corresponding to positions of pylons in the final



5 building, such as around Iift_shaflts and/ or around or adjzalc toadche
perineter of the finished building and simlar significant Iogf'g‘zlg aring

| ocat i ongg Aot eRpatively, the support menmbers 2 may be fopapdUdy@nihol | ow
tubes, such 'as lightweight cylinders or the Iike, that are driven or

forced into the ground. The 5 hollow tubes may be manoeuvred into position
prior to filling the hollow tubes with concrete or other settahle material.
Such hol | dwiltlisige susheas reimd it shaftssarfd/omatiund ok gdiacegt dumaerimetgepf the
further alternatives, the support nenbers inserted or otherw se posi ti oned
in the grQ‘Hﬁ%é@b!uihﬂng!aﬂwmhéﬁﬁﬁnﬁbamlbadﬂmring locatidre., which are 10
famliar to persons skilled in the art, and nay be fornmed and positioned in

the ground accokdiagys {ﬂéogwbrpcﬁxcﬁ@n%@&z A@quéifmmédofmmmtemmst stible
present invention, a conventional foundation made from for exanple,

St ad) acen[OneiGHECRBRET 873 Moy R RE NS Bircbd tooe delng, o1

known
t echni ques. The foundation 4 may be,cqnstructed. upe '

he Ul 8 nehlovG s e bf aangR i go oAk MEPng Mgt ks i
buil ding foundation is required. For exanple, the foundation

L- shaped, cormsste shafied seftablenmatariabr SeBftolonHbIDES AERTIThUTRS ln%%o%and/or

constructed in sections, with adjacent sections interlocking with each
ot her accogghdygtoungnown net hods. For 20 exanpl e, adjacent sections 4a and
4b of foundation may be stepped, as shown in FIG1 A wth an

expansi on/ contr agt yen f,fh} AitdiRaean el aappértseiniisurs. irfdartod, onootheiwisal
excavation is required prior to laying the foundation and the support

menber s mgsﬁb@e{ﬁ@ gﬁdq}'g P%@Bﬂd%gy K S8 WEths YralfrarRbd drdiniias NahicAvare

dept hs, as

10 familiar to persons skilled in the art, and may be formed‘ and positioned in the
ground according to known techniques.

According to the method of the present invention, a conventional foundation 4
made from, for example, settable material such as concrete, is consiructed at the
surface 5 of the site adjacent the one or more support members 2 in accordance

15 with known techniques. The foundation 4 may be constructed around the perimeter
of the ultimate location of the building, as shown in FIG 1, or wherever the building
foundation is required. For example, the foundation may be L-shaped, cross-
shaped or some other shape. The foundation may be constructed in sections, with
adjaceht sections interlocking with each other according to known methods. For

20 example, adjacent sections 4a and 4b of foundation may be stepped, as shown in
FIG 1A, Wiih an expansion/contraction joint 6 between adjacent sections.

Hence, no initial excavation is required prior to laying the foundation and the
support members may be formed in the ground to qonventional, relatively shallow
depths, as discussed below. |

25 With reference to FIGS 2, 4 and 6, regions of earth constituting the site are



' i f earth constituting the
25 Wth reference to FIGS 2, 4 and 6, regions of _ .
site are WD 03/074796 2 1 JUL 2006 PCT/ AU03/ 00274 6 ' then %]aﬂ& y o

) ' ' ities ,
' at ed ath the foundatlon_4 to create cavi oo 05
gigg\rﬁt at \gbgtgjr/bngg%})eof strategic |ocations beneath the founddth/8HO3/4#Es e

I nki [ [ [ . Between support
or support bridges 10 of earth are naintained PP
Iblr Pgégg 10, thgpeart h iIs excavated substantially evenly to a specific

depth. Eart thersgedimllpaeasted fropmbsnéagi tﬁgefbu}gggfeﬂé@fgqga%g?%u%%g@gg%ro\gﬁé

for exanple, to a width of about 100nm on one o
r epr esent edgyéxdepthe ahGnekr bh@tr%?ﬁ?@cﬁﬁgﬁ%ggn%ﬁ%xg f%ﬁgat?pr‘? lé,v ' aﬁb’ﬁlﬁ@i or
regions of earth have been excavat sucn-t . t o
by bridges Q{Qb BF gg1le)y M | 3 suB ort bb:eg‘ges 10 are then initially
vvgakened by pa@tﬁ?arlﬁg exca‘\jla%“ﬁgaﬁg‘%'_ %ﬂb‘i‘i rggﬁjﬁﬁo?emrrgsggﬂeﬁﬂgeﬁzh
b th the foundation 4 is ly | :
of The  fouNdaRFIRLL0U6Gatrpeusnyiie ¢ snackic Pl i sdlsolex Bt from
i 10 causi the | evel of the foundation to drop in
P Lledgreféms "é@%%@%@rﬁ the foundatioovd,| fov ekamiple, e sewidaly af aFosRY Gbnﬁﬁggaiﬂ%

The orientation of the foundation 4 relative to the site is maintain

virtue of t¥iée|df ihe &atjndationoas nepelsEniDah whéid éﬁth%wgin%gﬂgﬁio e fiede

. ' escri bed above, and by virtue _

P S St o S S B0 B
the f oundat on L EPPHERcEY, MfcBs T 3epbiliach Tv&?‘é‘sigélgﬁg?ﬁrz%g;%%s?égggﬁ ten
2 o e infl Yt AR JIE TR L8l ox Sap e TeatsolDt biidgas bes tihet ot of
surf aC?OS' s-m)%or’c bridges 10 beneath the foundation 4 is gradually removed, the mass of the
foundation above collapses the remaining material of the support bridges 10 causing
the level of the foundation to drop in the direction of the arrows shown in FIG 2 to
the new level of the e){ca\}ated earth beneath. The orientation of the foundation 4
relative to the site is maintained by virtue of the limited, approximately 100mm wide,
15 excavation on one side of the foundatioh, as described above, and by virtue of the
one or more support members 2 on the oth’er side of the foundation, both acting as
guides for the foundation as it drops to the new level. Support members 2 are

preferably provided for each section of foundation 4 to be dropped.
If the foundation is to be dropped to, for example, about 3 metres below the
20 surface, supporting members 2 may be formed in, or otherwise inserted into, the
ground ‘to a depth of, for example, about 68 metres below the surface 5. The
aforementioned specific depth to which the earth is excavated therefore
corresponds to the new depth to which the foundation will be dropped. it will be

appreciated that the method of the invention is not limited to these depths.

25 The above excavation process may then be repeated to drop the foundation



aforenenti oned specific depth to which the earth is excavated therefore
.corresponds to the new depth to which the foundation willZbdlldiBpped. It
will be PGt ed that the nethod of the invention is potatioséxd to

t hese depths. 25 The above excavation process may then be repeated to drop
the foundation 2 1 JUL 2006 WD 03/ 074796 PCT/ AUD3/ 00274 7 to a greater
depth if required. This process can be continued until the desired

f.oundat i ontodapgieatar depiteifertquikedt hd hiteptdcast et Heacoulinuatc netisths desihieting
means such as supporting braces or bracing nenbers 22, A-frames (not
shown) , befoumdation depih ikechiayed e Adghd depith b vrrdvatiohlinci2asés tiraecigcmeanson
adj acent the foundation, 5 fromdeflecting. Walls 9 are shown in FIGS 2,4

and 6. Thesulélﬂég'sabgrékt folcBE R HraCIRg mMEMBBES SRCARMRES (Hdiehegh), heaeatd

the foundation 4, sections of foundation, will depend on the di nensions

and  comopic et bSLAIAL 8P A PB; e CROBABH A Bded 08NS

eri al present’, € supporting ges can affdrd
to be narrpwer ,than th i dt h of su Lng bridges required with softer
gr ound t&?ﬁr‘a‘ﬁ?ﬁ]qqtmﬂf Wﬁ%y%ﬁ@h@w%wﬁﬂa%tg@ﬂé thod of the invention
is not limted to support bridges 10 and/or voids 8 bei nghof t he sane

di nensi ons or - béhagwigthr eigaupportingchiidges 1Phasd theapumber dhempst dranarihtibe

for exanple, ground conditions and foundation di nensions. The size of
suppor t i ngfdunddties 40 orm\sesatisws i ofc femsdationt hwille depentfoon e eimepsonst @nda
section of concrete foundation about 2 netres |long and about 1.5 netres

wi de to becghnppBRidNSF tAe d6MidutRinsaRlbn %16'@6ﬁ1?§siti@n%ﬂﬁﬁ@gfdum. bnirége hekder
for exanple, approxinately 1 netre wide and the sanme width as the

foundat | Ongfbund Realed i%?fé‘stenttnﬁe@u%BBHﬂ{g BliaddicdP AR o ndRYwBFthan the

sufficient®t0 support t

10 width of supporting bridges required with softer ground material. It will be
appreciated that the method of the invention is not limited to support bridges 10
and/or voids 8 being of the same dimensions or being at regular intervals. These
may differ according to, for‘ example, ground conditions and foundation dimensions.

The size of supporting bridges 10 méy also increase with depth. For

15 example, for a section of concrete foundation about 2 metres long and about 1.5
metres wide to be dropped to a depth of about 3 metres, a supporting bridge of, for
example, approximately 1 metre wide and the same widih as the foundation 4,
located about the midpoint of the foundation, may be sufficient to support that
section of foundation, depending on the composition of the ground material. If the

20 foundation is to be dropped fo greater depths, the width of supporting bridges 10 will
need fo be increased.

Excavation of the supporting bridges may be facilitated by the use of suitably
shaped excavating buckets (not shown). Such a bucket may have a width

approximately the same as that of the supporting bridge with a substantially

o
i

triangular cross-sectional shape. The shape of the bucket is such that more of the



section of foundation, depending on the conposition of the ground material.

If the 20 foundation is to be dropped to greater depths, the i thﬂﬁé
supporti ngwgrobg%% 10 will need to be increased. Excavati ogc?ing _
AURYO¥T

supporting bridges may be facilitated by the use of suitabl
excavating buckets (not shown). Such a bucget nmay have a w dth
approxi mately the sane, as that of the supporting bridge with a

subst ant i al da#iR Soft fHer Hirel ®yRioeecls a ' k
i's such that nore of ﬁ%@p\?\@l%/ 074796 29?1%\'(}){\5%82g€gh5@§ﬂa‘%§}l‘§b2&7ﬂ§§%xbl{§ar

of the sup | 4 GRSt Id?%]:D I -t he

f oundat i onp@hbﬁgﬁcgt‘t deepaetr&edﬁr p h%%ﬁ??%@@a%\gé\?m%ﬁﬁ%Zoﬁﬁﬁét i gﬂ}s qRyees
causes th L.al t he support,ing brjdges.to initially col]apse closer
to the fouﬁtggﬁ%%iér?%@{@et R B%rquq%&sbtﬂ @3@"Vscqnéaﬁ%&‘Ogﬁ{etocﬁwﬁ%mql@on
material to gg excavated is 5 then pushed out away from beneath the

f oundat i on. Whglestha:surRerisg daidoecis| weaker. aphe 6pllapsieg wricdat ibgremayated is
material is hard and potentially difficult to excavate. Wth reference to

FI GS 4-6, pheorpushak cat awayyframi Heoweth tige tfbendationd afTihis rdethodaisn partibedity
a structure such as awall 12 fornmed from for exanple, a course of bricks

or bl ocks, apprbpristeswhbabdire grauadi rabteiiats Barderrrpsbatialff difidBT oSeXdthias e
may 10 be fornmed on at |east a portion of the foundation 4. Hence, when

2l Teady i n place o TEeS o Al ST R BT, ek dtioind QY iEiounhatih 4
wor ke to ot REPHIEanT EretonE Sttt fdvey, 4 RBe Bt Job SaaPHiean Sopmaef
to construct .the fjrst stage of the walls on sunken foundations. 15 Were a
structure iigsnt %’lﬁ’é’ BdOK Omrﬁeﬁ%ﬁﬂdﬁﬁtﬁﬂﬁ‘ $Hehops congictppPnethes shisstynen gnay

10 be formed on at least a portion of the foundation 4. Hence, when the foundation is
lowered to its new depth, the first level of wall 12 is already in place, preferably at
least up to surface level 5, upon which the next level may be easily constructed.
This obviates the need for workmen to work in confined and potentially dangerous
subterranean spaces to construct the first stage of the walls on sunken foundations.

15 Where a structure is constructed on the foundation prior to dropping, supporting
bridges 10 may have to be larger in order to temporarily support the foundation and
structure above. Bracing means, such as supporting braces or bracing members
22, A-frames (not shown), beams or the fike, may be used to prevent deflection of
walls 12.

20 It will be appreciated that on larger, or awkwardly shaped sites, it could be
difficult to excavate evenly around the perimeter foundation, which could lead to, for
example, cracking in the foundation if it were unevenly or uncontrollably dropped.
Therefore, in accordance with the present invention and with reference to FIG 3, the

site may be divided into segments, such as segments 14, 16, 18, and 20. Each

25 section may comprise its own guiding supporting members 2 and foundation 4.



bridges 10 may have to be larger in-order to tenporarily supgfrt E
foundati on and structure above. Bracing neans, such as supp ¥l races

or bracigg g¥pAPRES 22, A-franes (not shown), beans or thBCT/ARE3/0§EY be
used to prevent deflection of walls 12. 20 It will be appreciated that on
| arger, or awkwardly shaped sites, it cofld be difficult to excavate
evenly around the perineter foundation, which could | aqf..to f.or xanpl e,
cracki ng iOndshagdioy tuafoundationi4 ofeash seemantynay ital Eﬁt PHNE i fe&(ﬁ%?ye%s.
Therefore, in accordance with the present invention and with reference to
FI G 3, theesstibed ayvee di vided into segnents, such as segnents 14, 16, 18,
and 20. Each 25 section may conprise its own guiding supporting nenbers 2

and foundati on e 2akh) Hbn@RRBHAOAHRTIONI6F BETH AdyBiari2can Dacexcayated, ane

foundati on 4 of each segnent may itself be fornmed in sections, as

descri bed 0%%%583155?@ rHh iReBGA! batehand rtOBf She en@Avatgaate asfnotier

excavat ed, €d"above, at 1ts own rate, independent of the
excavation rate of other. 5 segne t LE:end | Tdeh then be

f oundafi orieUbReRIg N i‘%%ﬁgﬁt‘f Eg%ests%ﬁr ﬁ@‘edfbg%‘gj?ﬂs‘\}%é’ﬁ%t% %ﬁ e (gﬁa{levna;[tion 1 Chat
segnent is ready, thus allow ng each segnent, . of the,sit r It S
own rate. dioppedwdher the 65@@\@§loﬁrinttﬂét §x¥ﬂﬁ‘§m‘sﬁstr§ag¥i fhys ﬂ@{@'ﬁ&%%ﬁf?‘% 9?‘%‘?”

exanpl e, excavation difficulties encountered in only one other se t. 10
It will bepfapersits it prbdegdpairitoowngkia.| bis avaige PEEGressh AN ti‘ﬁt%%‘&hg{%ﬁﬁ'“g

supporting nmenbers 2 per foundation segnent are shown in FIGS | and 3, each
supporti ngwﬁagpé& Heiee seaapled oravatiomatificyltieboancaurderadd goiomy aine giiper
side of the foundation, a greater or |esser nunber of supporting nmenbers 2

may be utigéﬁgm-

10 it will be appreciated by persons skilled in the art that although four
supporting members 2 per foundation segment are shown in FIGS 1 and 3, each
supporting member being located approximately about the midpoint of each side of
the foundation, a greater or lesser number of supporting members 2 may be utilized
per foundation or per foundation section. The supporting members may also be

15  positioned at alternative locations. Neither is the present invention limited to the
supporting members being located within the foundation perimeter, as shown in
FIGS 1 and 3. The supporting members may alternatively be located outside the
foundation perimeter, or a combination of inside and outside the perimeter. The
locations of the supporting members may be influenced by factors such as the

20 ground conditions, the type of foundation and/or the size and shape of the site.

The method of the present invention addresses the aforementioned problems
of the prior art in that it is not necessary that auppon’zing. members 2 be driven to
incredible depths from the surface 5 of the site. The foundation 4, wall 12 or the like
only needs to be constructed at the surface 5 and dropped to the desired depth

25 relative to, and guided by, the supporting members and the excavation itself.



per foundation or per foundation section. The supporting nmenbers may al so
be 15 positioned at alternative |locations. Neither is the pr t sdpivent i on
lTimted towbhenrgupporti ng menbers being.located within thePiggggggf%

peri neter,

as shown in FIGS | and 3. The supporting nenbers 2

alternatively be |located outside the fountiati on perinmeter, or a
conbi nation of inside and outside the perineter. The |ocations of the

supporting nmenmbeFsriveymoes,i ektaeatmd dfy thacsins SsSHIGeRS s?}rﬁﬁliﬁé’eo tgé@é{&%t only
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of the prior art in that it is not necessary t
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ired depth 25 relati . and guided by, the ting.
ronber s and I8 ERSRVAR NoReTl 1 T okTo e paonalt anserobhaving o excavats
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because.

00274 10 Furthernore, excavation of the site is hugely sinplified

onfjge VoipaeasTynaiasial atpnaiimenwhich dncrepses dde triskoel eatiapsa of ths

one time fromthe site to enable the foundation to be |lowered a prescribed
di stance, bgfosing, ribpedsk dping remplifterb by e peessrer i sHiVsarmyOyESURD S Al
art danger of having to excavate 5 |large volunes of material at one tineg,
whi ch i ncr easd/er tifepréssincefofemteapse of the ground, the risk being
anplified by the presence -of soft/sandy ground material and/or the
presence of wate Ty - Qf 1.0V | 1,S,.nmore.rapid than
The gREUTRL BF e piESEnPRRRbn ¥ {RAH Ty "yiPeBrof romtinas

prior art methods because tine
the like fr rf.ace b t 10 great depths. Supportjng nenbers 2 onl
need to be @%%,%% @'&%?H@Sﬁ’%@eﬁr{?éﬁ{v@w piles, pylons oP Phe ‘1ke%rom the surface 5 ¥o
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great depths. Supporting members 2 only need fo be driven or otherwise inserted
info the ground to a depth that is sufficient to support dropping of the foundation 4
to, for example, the first or second new level, which may occur at, for example, 3
metres and 6 metres respectively. If the foundation is to be dropped further, the
supporting members_can then be driven further into the ground. However, the
supporting members will be further inserted from a level that is already, for éxample,
3 metres or 6 metres below the surface 5, making the piling or similar précess
easier.

Excavation of the ground material is also assisted by the mass of the
foundation 4 and any structure built thereon, such as walls 12, pressing dowﬁ on the
ground material, which helps force the ground material out from beneath the
foundation.

The present invention could be appﬁed to the preparation and installation of
structures such as walls, foundations and the like, for a wide range of constructions.
The present invention is particularly useful for the foundations of tall buildings that

require substantial foundations, especially in locations with soft and/or sandy



into the ground to a depth that is sufficient to support dropping of the
foundation 4 to, for exanple, the first or second new | evel 7 Wil dMbnay
occur atwd@o7epanple, 3 netres and 6 netres respectivel pCT/AUOY 474
foundation is to be dropped further, the . supporting nenbers can then be
driven further into the ground. However,”c he 15 supporting nmenbers wll be
further inserted froma level that is already, for exanple, .3 tresna;/ 6
metres beleguithesubstdrii Hundakiong espegplly g Kcatiphs | With pseft O agney.
Excavation of the ground material is also assisted by the mass of the

f oundat i oo daifsand/ct Whetsihe gresénce bbwater is ayphbles.wal | s 12, pressing
down on the 20 ground material, which helps force the ground material out

from beneath thg, i:? tihedntic's Blses pakticugNapoitablefor the appstrusdionoot he
preparation and install-ation of structures such as walls, foundations and -

the like, for a wde r i i ' drhvaidinhgs. i s
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especially in locations with soft and/or sand ondi.tions and/ e _khe
presence ofitheittefimiting the olsverionmHe BR¥ s @'ﬁb@&‘ﬁ‘%ﬁ P5 S&’Ieg@gpg{)qé%@gﬁﬁaro fty
applicable for the construction of underground car parks angr thﬁ] li ke,...
whi ch are febturest Pessdrs skt in the tedevard.ars ey majae varieiens jer) e spedfic

the ai mhas been to describe the invention wthout limting the invention
to any onegepBafihamat it Wleebhbthetsdd el ivithiofthef sedpe af. theeinvengorki IHoEd

in the relevant art nmay realize variations fromthe specific enbodi nents
that will Q)?%Hée,la%‘?ﬁérﬂl Uik MRed e niROPE ppbyiiéd tb previtle dorthérocontrol over
10 the descent of the foundation and increase safety of the method. For example,
Vfoundation 4 may be coupléd to one or more support member 2, such as with a

cable or the like coupled to foundation 4 and to a collar, the collar adapted fo slide

up and down support member 2 to restrain descent of the foundation once

supporting bridges 10 have been removed.

15



exanpl e, additional guiding neans nmay be provided to provide further

control over 10 the descent of the foundation and increase safety of the
met hod. For exanple, foundation 4 may be coupled to one or hbild Hlpport
menber 2, such as with a cable or the |jke coupled to foundation 4 and to
a collar, the collar adapted to slide ﬁ% and down support nenber 2 to
restrain descent of the foundation once supporting bridges 10 have been
removed. ©EAMISJUL 2006 12 CLAIMS: 1. A nethod of construction i ncl udi ng
the steps of: a) positioning at | east one support nenber (2); b) formng a
f oundat i on ( 4)1suBsnethodaificpnatijictimincludingathel steps obne 5 support nenber
(2); and c) excavating ground beneath the formed foundation to a prescribed

depth; characterizeg) ip@sttbmngbﬁeﬁ?&&t@smﬁﬁdmdﬁmbéﬁﬁﬂ | owi ng step: d)
dropping the fornmed foundation (4) to the prescribed depth. 10 2. The

method of claim 1, wNes@ifgShaBufdafidti (AFsubBEhtaRs a%i%%et?ﬁ 4Re bt IcRR tqngl ly

excavating the ground bene the tormed foundati 0 tenporari

| eave at | east one su%?@éhhgﬁ?@ﬁg}@ %IJ‘Q) of ground in contact wth and

supporting the formed The nethod of claim2, wherein a

I lit f h ti ' .
pruratity ot suc Sé&p%%a\llgt%gr S%u%r(]isbeneath the formed foundation to a prescribed

depth;
characterized in that the method includes the following step:
d) dropping the formed foundation (4) to the prescribed depth.
10
2. The method of claim 1, wherein step c) further includes the step of
partially excavating the ground beneath the formed foundation (4) to
temporarily leave at least one supporting region (10) of ground in contact
with and supporting the formed foundation.
15
3. The method of claim 2, wherein a plurality of such supporting regions
(10) are temporarily maintained beneath the formed foundation (4)

separated by excavated regions (8) of ground.

20 4. The method of any of claims 1-3, wherein step d) further includes guiding
the dropping of the formed foundation (4) by the at least one support

member (2).

5. The method of any preceding claim, wherein step d) further includes

25 guiding at least part of the formed foundation (4) with at least one wall (9)



(10) are tenporarily maintained beneath the forned foundation (4)
separated by excavated regions (8) of ground. 20 4. The nethod of any of
claims 1-3, wherein step d) further includes guiding the dr p@lg_nmﬁf t he
formed foundation (4) by the at | east Oi? support menber Z%)

met hod of any preceding claim wherein ep d) further incI udes 25 gui ding
at least part of the fornmed foundation (4) with at |east one wall (9) 2 1
JUL 2006 13 of &9f @kexcauatign crealeddastaP Skep c). 6. The method of any
preceding claim further including repeating steps c) and d) until a
desired depth for the forned foundation (4) is reached. 5 7. The net hod of
any preceding claim wherein, prior to performng step c), a structure
(12) is constructed on one or nore sections of the formed foundation (4).

10 8. The net h®d Dhe ohethod of anyepricedingeclaim uftirthee ifclidding Tepeatind steps chhe
met hod of any preceding claim wherein the at |east one support nenber (2)

i's one or a conbiawad dpontifa Hesirdddéptvifogthefomied fouriigtiongd) & reohédw t ube,
a hollow tube filled with settable naterial, an Hfrane, a 15 beam 10.

The met hod of any preceding claim wherein the forned foundation is forned
in one or nore segnents (14, 16, 18, 20). 20 11. The nethod of claim 10,

\(/\/fﬁr ellg at18| e?é; PRE nsatABAf Ay iretediRd disim, WHtEHEPribPto padbrminpdtgeanent
a structure (12) is constructed on one or more sections of the formed

foundation (4).
10 8. The method of claim 7, wherein the structure (12) is a wall.

9. The method of any preceding claim, wherein the at least one support
member (2) is one or a combination of the following: a pylon, a pile, a
hollow tube, a hollow tube filled with settable material, an H-frame, a

15 beam.

10. The method of any preceding claim, wherein the formed foundation is

formed in one or more segments (14, 16, 18, 20).

20 11. The method of claim 10, wherein at least one support member (2) is

provided for each said segment (14, 16, 18, 20).

12. The method of claim 10 or 11, wherein an expansion/contraction joint (6)
is provided between adjacent segments (4a, 4b) of the formed foundation

25 (4).



12. The method of claim 10 or 11, wherein an expansi on/contraction joint
(6) is provided between adjacent segnents (4a, 4b) of the forned
foundation 25 (4). 2 1 JUL 2006 14 13. The nethod of any p?zq@gz claim
wherein deflection of walls (9) of an q cavation created by st @&
prevented by one or nore bracing neans ?22). 14. The met hod of any
preceding claim wherein deflection of a structure (12) formed on said

formed foundat!lé).nﬂgé)meltﬁog ?%enryllt;?rgcg ing calm \{/Tr?ér%m efie Cc;tlrc]) oq;ev%\]Fs {ngo)f'an

excavation created by step c) is prevented by one or more bracing

means (22).

5 14. The method of any preceding claim, wherein deflection of a structure (12)
formed on said formed foundation (4) is prevented by one or more

bracing means (22).



