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1 Debond Foundation Pile Field of the Invention 5 The present invention
relates broadly to a method of constructing a debond foundation pile, and
to a debond foundation pile structure. BaFkground 10 Standard
foundation piles, such as foundation concrete bore piles, are installed into
the ground of construction sites to support buildings and structures as
desired. A skin friction force typically acts along the full length of the
concrete pile in contact with the soil, whilst an end bearing force acts on
the bottom end of the concrdbebkdngilEoBattutieseriteces stabilize the
structure of the foundation pile. Underground constructions, such as
tunnels for traln tracks or roads, are on the increase to provide greater

i itt#@Bvelling public. Building authorities, such as the
Slngapore Land Transport Authority (LTA), do not allow 20 standard
foyndation iles to be constrycted near a tunnel. Another situation in
A IR BT e S B A AP B AT OB ounctin
wheiee arsbie grtaimdddonditatins pife senenced, as can for example
typically be the case where pillars for a viaduct are to be constructed. In
such construction sites, only debond foundation bore piles are allowed to
beRAFAFRERY) . 25 In order to prevent negative loading of the surrounding
ground onto a structure via the foundation pillar and vice versa in such

f [ |Ies ar d such th

theﬁgﬁm%%ﬁ% to%rﬁg%%gesg %%;%dg%:? ‘gl\l/er ?%Rfuﬁn%ngth 0 tﬁelegbare ’nﬁa"ed into
ratiisr g,r,qwnog m}ré{gtwarﬁm [engitrport buildings and structures as des;red A

skin friction force typically acts along the fuil length of the concrete pile in contact

with the scil, whilst an end bearing force acts on the bottom end of the concrete
pile. Both these forces stabilize the structure of the foundation pile.

Underground constructions, such as tunnels for train tracks or roads, are on the
increase to provide greater convenience for the travelling public.  Building
authorities, such as the Singapore Land Transport Authority (LTA), do not allow
standard foundation bore piles to be constructed near a tunnel. Another situation in
which standard foundation bore piles may not be adequate is in places where poor
ground conditions are experienced, as can for example typically be the case where
pillars for a viaduct are to be constructed. In such construction sites, only debond
foundation bore piles are allowed to be constructed.

in order to prevent negative loading of the surrounding ground onto a structure via
the foundation pillar and vice versa in such construction sites, debond foundation
bore piles are designed such that the skin frictional force does not act over the full
length of the bore pile, rather only on a desired working length.

Conventionally, debond foundation piles are constructed using a number of long
steel casings of different diameters and lengths which are permanently placed in the
ground, to separate the skin of the foundation pile from the surrounding soil.



30 Conventionally, debond foundation piles are constructed using a

number of long steel casings of different diameters and lengths which are
permanently placed in the ground, to separate the skin of the foundation

pile from the surrounding soil. 2 In such cases, the number of steel

casings consumed can be substantial ifdnany piles are to be constructed.

This is an unnecessary wastage of material resources, which will result in

high construction costs, especially since the cost of steel is high. Another
khoeurchrraagenieatinvdresivatappirasinpsoosiyoed tengte slhstedil if many
CRESs WK Rlastcstsheekis AOGHIORAL sEeelMP akigh tyPinalBf resources,

carried out on the standard steel cage. Also, it is difficult to wra L
riER PILARSHE L MBI IER ERE 8°g§ﬁe§§389'éi'¥ﬁé’ﬁﬁw%c@ﬁﬂ% rgdis high.
cages and to keep poured concrete from escaping at the edges and joints
under pressure. Summary of the invention In accordance with a first

adpeti SRR SEERERTVERtIBIOCtrRsTAMERPEG AR e ARbPRSt Iefgth of a steel cage
canstnhatinglastebenddeundationileetiednethost epsipriging therRiepsiobn the
byl ir ing.a.di r tha iameter , :
A
inHeetasuss halangth efi inster! sageeaAnthin equatdeHConarfsEPEHf ehearing at
faHadalien pie joisidebaerfirideale such that an annulus space is defined
between an outer surface of the inner casing and the wall of the first hole,

and such that a bottom portion of the annulus space is substantially
SeURENRFPWAIRE fdshee Material sleeve into the annulus space;

forming the foundation pile inside the inner casing to a desired combined
working and debond lengths depth; and extracting the inner casing. The

boring ofiihe:fsridiele wiayCompiigRM S Hachassonteiveating tavés drovided a
?&I%%}Lﬁéeﬁ; g#@g&g{;};g&hfgeaqagé,},%gi}gﬂggﬁggegg%ﬁ ttrﬁ% ﬁargh%%l %5'?&81’@1% r’t‘ﬁ)ées‘reps of

boring a first hole having a diameter larger than a diameter of the foundation pile into

the ground up to a debond length depth; inserting an inner casing having a diameter
substantially equal to the diameter of the foundation pile inside the first hole such that
an annulus space is defined between an outer surface of the inner casing and the
wall of the first hole, and such that a bottom portion of the annulus space is
substantially sealed;, providing a debond material sleeve into the annulus space;
forming the foundation pile inside the inner casing fo a desired combined working and

debond lengths depth; and extracting the inner casing.

The boring of the first hole may comprise inserting an outer casing having a
diameter substantially equal to the diameter of the first hole into first hole for guiding
an auger during continued boring of the first hole to the desired debond length depth,
for stabilising an opening of the first hole, or both; and extracting ihe outer casing

after the forming of the foundation pile inside the inner casing.

The debond length may be chosen such that the first hole is self standing.

The outer casing may extend along the depth of the first hole.

One or more sacrificial centralizer elements may be positioned between the

outer surface of the inner casing and the wall of the first hole.
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an auger during continued boring of the first hole to the desired debond

length depth, for stabilising an opening of the first hole, or both; and

extracting the outer casing after the formjng of the foundation pile inside

the inner casing. The debond length may'be chosen such that the first

hole is self standing. The outer casing may extend along the depth of the

first hole. One or more sacrificial centralizer elements may be positioned
between the outer surface of the inner casing and the wall of the first

hole. 3 CG#recprmute off tthe sacrificiall centtelitee cidermatstsnmapd bforedddtegrally
iNntRaradhe wi{é}m;'ﬁ@er casing. 5 A foundation bore pile may be formed

inside the inner casing. The working length may be chosen such that a

second hole formed during the forming of the foundation bore pile inside

the inner Adsingidie|bstanmimgndy devémmeddnaiddobadaiiancaimgnaydevorking
for insi ' casl 0) j I foundation pile .
e e aohdnal 4 4G RS (el QLBATHRR Bifing of tne
SIEBVRIRIAD LS Rigdns AR GRS aRiBe s atandinghd a release agent.

15 The material for the debond sleeve and a material for the foundation

b il \ tantially. th terial densities, The i _
cosing, 1 B0 e R TR MY R R 55 bbb etno

accordance with a second aspect of the present invention, there is

provided & dAebR R BREATIRMRIRISH WAKIFRGBBRIFHIG i SioRdilgsing,

formed in the ground; and a debond sleeve structure formed in the

ground and arranged directly on an
The material for the debond sleeve may comprise a mixture of a debond

material and a release agent.

The material for the debond sleeve and a material for the foundation bore
pile may have substantially the same material densities.

The inner casing, the outer casing, or both, may be re-usable after
extraction.

In accordance with a second aspect of the present invention, there is provided a
debond foundation pile structure comprising a foundation pile formed in the ground;
and a debond sleeve structure formed in the ground and arranged directly on an
outer surface of the foundation pile.

The foundation pile may comprise a foundation bore pile. The foundation pile
may comprise a driven concrete foundation pile. The foundation pile may comprise a
driven steel beam foundation pile.

in accordance with a third aspect of the present invention, there is provided a
debond foundation pile constructed utilising the method as defined in the first
aspect.
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25 outer surface of the foundation pile. The foundation pile may comprise
a foundation bore pile. The foundation pile may comprise a driven

concrete foundation pile. The foundation pile may comprise a driven steel
beam foundation pile. 30 In accordance with a third aspect of the present
invention, there is provided a debond foundation pile constructed utilising

thesmathed 2 %ﬁn I'% Mﬁ spect. 4 Brief description of the
dravvrh@?‘rh'sﬁ?ﬁvgn%ﬂ%scribed by way of non-limiting
examples, with reference to the accompanying drawings, in which: 5

FigueemiletaidnatctRebRaBHE:s50 3y SRAHIBNAbMIAMIHE WIRGSIS FaHNGference to
constructlon of an in-si itu dehon Ieeve foundation bore pile with

re- usaabcf'é LRI mgr;as“f'r?ggt:@o\l')' Ce with an example embodiment. 10
Detailed Description The construction of a debond bore pile having a

d@@ﬁl‘é@@%@@‘@‘%%‘ﬁh’ %’Pé’sé'%@&idﬁawmedgw&aﬁm&?‘aﬁg%onstructzon
%mgle embodiment will now be described with reference to Figure

Priftitty ARRANY B'eakRr PR G Rl 44t ng%rmhwg%efé casings in
sumamﬁewmammmpimﬂmﬁtmezﬂwe bore hole 3a after an initial
boring, in order to stabilise the opening of the bore hole 3a and to guide a
subsequent oversized boring. Oversized auger boring of the hole 3a
in 3 is continued until a depth equal to the desired
debond length 4 is reached. 20 A hole 3a is than bored downwards from
th&rgroomstrietioh 1 aisietpadiredgfindddng rsidesbraliges.at ifited in-situ and using

Cor@%&%@&e%‘%é@%@% P enHe oy IR il RSV 4 QUEERZS %N reference
to Fzgures 1, 2 and 3. Tuming initially to Figure 1, an outer steel casing 3 having a
suitable outer diameter is inserted into the bore hole 3a after an initial boring, in order
to stabilise the opening of the bore hole 3a and to guide a subsequent oversized boring.
Oversized auger boring of the hole 3a inside the outer casing 3 is continued until a
depth equal to the desired debond length 4 is reached.

A hole 3a is than bored downwards from the ground level 10 using a predefined oversized
auger at the construction site location identified by numeral 1. The term "oversized" here
refers to the fact that bore 3a is of a larger diameter compared with the diameter of the
foundation pile being constructed. In typical examples, the diameter of a foundation
bore pile may be between about 600mm and 2500mm, and the diameter of the bore
hole 3a in such examples may be about 200mm to 400mm larger than the diameter of
the foundation bore pile. It is noted that in different embodiments, the bore hole 3a may

not be self standing, and longer outer casings may be used in such embodiments.

The depth of oversized auger bored ("overbored”) hole 3a can range from about
10m to 30m in example embodiments, and the hole 3a is self standing, on goeod
ground in the example embodiment. A self standing hole does not require any
additional steel casing support along the depth of the hole. Subsequently, an inner
steel casing 2 having a diameter which is smaller than the diameter of the outer
casing 3, and having a desired length, is co-axially inserted inside the oversized hole
3a, thereby forming an annulus space 5. The inner casing 2, in the example
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refers to the fact that bore 3a is of a larger diameter compared with the
diameter of the foundation pile being constructed. In typical examples, the
diameter of a foundation bore pile may he between about 600mm and
2500mm, and the diameter of the bore 25 hole 3a in such examples may
be about 200mm to 400mm larger than the diameter of the foundation

b05 BBSE t 'ﬁtnc? gﬁggé Qr'fff‘é{éﬁ”ée%?‘é?%%'mr‘%”téa te borg hole gﬁm 81}/ the inner
not e se stan and onger outer casings may Se u58 W&?
entBstieehiE) ?ﬁéﬂﬂ’eﬁﬁfpéfﬁ HreasisedasiresD Ang eovegbdhedvphofdigahole 3a.

can range from about 30 10m to 30m in example embodiments, and the

hole 3 If standi ood roun exampl embodiment

ol S Gl OR8PS BRI G (o8 S et pie
aldrig terothegftthoinmes ¢asiog Sidhgteatas tiyn the tetendterg)tbalsin the foartizgion pile
a dirnpihwiehda Smalsy andnedinmetesshine @H&%ﬁs%é%%ﬂ?&%g of the

having a desired length, is co-axially inserted inside the oversi
3a°YR éB Pl an koM, SAEHECR! TeRNiFRlEPLlnTeptinGheare positioned
exarophe 5henmbed|memg @ingidsethsantifitial epatealizaesibtbad portion of the

oM EHOTe UBRGH SIS W hEXIELA poIaRe e, AR U ppace

5 and engage the wa e |nner ee casing 3e5|gned
according to the size of the desired foundation pile. 5 The length of the

lnm@;mmgcﬂmsc@r@atzrammk@oﬁam leRghaf AR RENGRIPMNE o ured or
when in d the top end of asing 2 ex ends beyond the

togj APERd IBvoer5|zed1 Hof SPHGan ergé % m'é ‘%@Eeﬁlﬁaﬂ}aé/r SRR, granite

aréhinsskiisaed (AsoisaaterBantar capiey Patsiokd ttecrelamd mysmtaveysrmeaomprise

therimRgRAkoBeptdhe, 'M%@@&‘W-Qaé@ﬂﬁﬁﬂﬁ@@ #hd &Bgm%rafzgﬁ@ lease

2 extends into the soil 8. 10 As illustrated in Fl?#re 2, a mixture of debon

mARFL %H“Fe?éﬁwﬁg%fﬁf’i%eaba%&%?sm p%%?%?o%é&?ﬁuﬁﬂ@‘ removal of
spsteel :aEmgsiGoonthengranial anayte procidsn frittiortEsnidarfstipsoashbeween the

(ARIRAAA HIRGKIS PR HAL ARLIDS LIRS TR SNt POIRERS 22 of
the annulus space 5 is automatically plugged because the bottom end 9 of the
inner casing 2 extends into the soil as described above, to prevent concrete from
seeping in at a later stage. A cast in-situ debond sleeve material 12, having a
predefined length equal to the debond length 4 of the bore pile, is thus constructed
in the ground.

The in-situ debond sleeve material 12 is temporarily supported by inner casing 2.
Next, the size of the auger is changed according to a desired diameter of the inner
casing 2 and boring inside the inner casing 2 is continued to a depth until the bottom 16
of a desired working length 28 is reached.

The depth of the inner hole 19 is chosen to make the bore self standing, on good
ground, without having the need for any additional casing support, in the example
embodiment. In typical examples, the working length 28 may be from about 6m to 40m:.

After the inner hole 19 is bored, a standard steel cage assembly 20 is lowered
inside the inner casing 2 until the bottom part of the assembly 20 touches the
bottom portion 16 of the hole 19. The steel cage assembly 20 is held in position from the
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drilling mud, bentonite, polymer or oil-based products. The debond
material and release 15 agents in the example embodiment are chosen to
ensure easy non-stick removal of steel %asings from the ground and to
provide frictionless surface contact between the foundation pile skin and
the soil at a desired debond length. The bottom portion 12a of the

anpulus space 5 is automatically plugged becguse the hottom end 9 of the
i B0 BRES B e 8 O R SR e i e
coheleel8. finthexamels sytrraimetiter stage. A cast in-situ debond sleeve

material 12, having a predefined length equal to the debond length 4 of

th re pile, is thus constrycied in the ground. The in-situ debond sleeve
B e LGS AR g e £y BT h S8 R VNS . Poured
of oneuorsst e iene HEopridintptoraidelthedreiemetigat, tiheoimretrimming pipes
CagiBsRoAN DOHURehI0SIdS ThE IANGHLARING SR GO RINES, gl

thgd bottom 16 of a desiresd working Tength Zgéﬁlﬁs)qr%ggﬂed%?ége (%egp%? %? ﬁ{%af c:a.ge
infEPHBRY 189s EhesENRStRakddHE bBleY sk Shrifingdesigsbaradso in respective
greuddivithaut having the need for any additional casing support, in the
example embodiment. In typical examples, the working length 28 may be

from about 6m to 40m. After the inner hole 19 is bored, a standard steel
cafeesessmip sohofineibavhiisite asadmte midstie2 isnuethibdbneneasing 2 is

Pagtfg aarsiRalyedf) BuRhesdReriedrotaeRAIWAS #F 1B8-R0IR e process,

The steel.cage assembly 20 is held in posjtion fram the 6 top by braces .
SRR SN 62 oo BRI Shiado e cabeRtal hrizers o6
hokeTompvageaiisaitdlenentsstivritistexivadiedho tite ekasmpie assmtiniyri20 is

held in position, a wet concrete mixture 22 is poured 5 or pumped into the
hole 19 up to the brink of the inner casing 2, through trimming pipes (not
S

S (1
haRt). "AMBYRhR LR8N GRIAR(BE HEWRPRE &Gt 28y P RS rille dBsitHebond
steEavads, assbmiyir?Biglitee3cofier etet pintosks PRyrEtef asbaesisade 25 do not

OrARPILLLCSRACINR: at the interface 27, as their material densities are similar, in the
example embodiment. It will be appreciated by a person skilled in the art that other
techniques may be used to substantially prevent displacement at the interface 27 in
different embodiments, such as using sacrificial material sheets, which may e.g.
disintegrate during drying of the wet concrete 22 and the debond material 25.

After the concrete 22 has set, the positioning casing 3 is also removed for reuse. A
complete in-situ debond sleeve 25 directly arranged on the foundation bore pile (set
concrete 22) is thus formed.

In different embodiments, different construction procedures can be employed for the pile
construction inside of the inner casing (compare with the casing 2 in Figure 1). For
example, rather than employing standard bore pile construction procedures as
described above with reference to Figure 2 and 3, driven concrete or steel beam
foundation piles techniques may be employed to a desired working lengths. In such
embodiments, the inner casing 2 is similarly removed upon completion of the
construction of the driven concrete or steel beam foundation piles, allowing the in-situ
debond sleeve to be formed directly around the driven concrete or steel beam
foundation piles.
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embodiments. 10 In the example embodiment, while the concrete mixture

22 is wet, the inner casing 2 is gradually extracted, e.g. by using a service
crane (not shown), for reuse. In the process, the sacrificial centralizers 6a

are automatically dislodged. The sacrificial centralizers 6b are removed

after the inner casing 2 is extracted, in the example embodiment. 15 Upon
removal of the inner casing 2, the wet concrete 22 meets the in-situ

debond sleeve 25, as shown in Figure 3. The wet concrete 22 and the
debshinsiedebpadislerye disihrcxasapl stheediment inserfides 27 cag tHeive axial

m@@i’ﬂi@ﬁﬂﬁi@@%&r GﬁwLﬁﬁiﬂBtﬁﬁsﬁ%@@ﬁwmﬁ%gﬂ@ @@stged debond
a rso e e ar other techniques may be
ugg &%?gﬁ‘t"%% JBP EREUpr 88%1%% Ftﬁ% interface 27 in 20

different embodiments, such as using sacrificial material sheets, which

Mayg. uu@ésﬁﬁ?%?ﬁgrﬁﬁﬁ'%%gfydggf@e he,Wehanc %gl %ﬁﬂﬁ %8, the e example

debond materi After the concrefe 22 has set, t ositioning casing

is SRBIUMT R REUSEUSR SO HreRstHeERg d%%né%g%@eoﬁgsdlﬂ'éﬁlyfesms in
armaegadiordse davingationehocemnperésetvitth comeietend?)dsrihalsefRraigs. double
In gégﬁ g ents, different construction procedures can be

employed or the p e construction inside of the inner casing (compare

with the casing 2 in Figure 1). For example, rather than employing

stadied depia k6 05 SBUS 28t IARBUAHE ISR deRBID BEbaRQKS WHkh can suit
reféeﬁ% Crﬁ to rlfslg 2 aggsi%ﬂgrlven C ncre% or ste | beam foundatlon
piles Technigues may Be-amproyad18a Gabpd lm‘?d [T [gResTRsurces to

entBeldimfiHtgekisendigayasih Q"Q %osimilaﬂyganmm\ﬂed upoantomgietiosdare-wrap

theteppsiIsHraithie siiyan concrete or steel beam foundation piles,
allowing the in-situ debond sleeve to be formed directly around the driven

concrete or steel beam 35 foundation piles. 7 The in-situ debond sleeve
in Tie Ersmsicoardbaidiumityt if dhenbleita debgreledse/axiaindation pile in terms of

e.g. preventing negative loading in the example embodiment was found to be
comparable to permanent steel casing constructions, and superior to pre-wrap type.

The method of constructing a debond foundation bore pile as described in the
example embodiment may be more economical and easier to construct when
compared to conventional methods, and may increase productivity, efficiency and
reduction in overall construction costs.

The debond sleeve in example embodiments can be made from common construction
materials such as e.g. comprise granite chips in sand (Aggregate Sand) or copper slat for
the debond material, and eg. comprise driling mud, bentonite, polymer or oil-based
products for the release agent. The debond sleeve has a good mechanical strength
to withstand the wet concrete and surrounding soil pressure.

The in-situ debond foundation pile construction with re-usable steel casings in example
embodiments can be applied for foundation piles of all diameters.

It will be appreciated by a person skilled in the art that numerous variations and/or
modifications may be made to the present invention as shown in the specific



bearing that effectively eliminates skin friction forces between a desired
debond length of the foundation bore Pile surface and the soil. 5 The
guide or positioning steel casing 3 and irg1er steel casing 2 in the example
embodiment may be reused for constructing other debond piles. This
results in materials cost savings when compared with conventional

permanent steel double, casing constructions. 10 As the debond sleeve
S R SeRCELRLSEEIE S EBLL AL SR BA/Peuenierur broscy

2575 At In-Sity Andinvonies
cofiestitatsh Ghe reserd eambpiireantso dnmdherafya dguiredessdesalirces fespects
cagd Hr-fitideahruKli sisena dihe ground as against the conventionally

used pre-wrap steel cage construction off-site. 15 The finished product

quality of the in-situ debond sleeve foundation pile in terms of e.g.

preventing negative loading in the example embodiment was found to be
comparable to permanent steel casing constructions, and superior to

pre-wrap type. 20 The method of constructing a debond foundation bore

pile as described in the example embodiment may be more economical

and easier to construct when compared to conventional methods, and

may increase productivity, efficiency and reduction in overall construction
costs. 25 The debond sleeve in example embodiments can be made from
common construction materials such as e.g. comprise granite chips in

sand (Aggregate Sand) or copper slat for the debond material, and e.g.
comprise drilling mud, bentonite, polymer or oil-based products for the

release agent. The debond sleeve has a good mechanical strength to
withstand the wet concrete and surrounding soil pressure. 30
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The in-situ debond foundation pile construction with re-usable steel

casings in example embodiments can be applied for foundation piles of

all diameters. It will be appreciated by a person skilled in the art that

numerous variations and/or 35 modificatiBns may be made to the present
invention as shown in the specific 8 embodiments without departing from

the spirit or scope of the invention as pigagly described. The present
embodiments are, therefore, to be considered in all respects to be

illustrative and not restrictive. 59 CLAIMS 1. A method of constructing a
debond folindatidh pirtheske ahetrostredingrisintpbhacstipoddticboimgthe method
firsthelsribnyite aigiapeter larger than a diameter of the foundation pile

into the ground up to a debond length depth; inserting an inner casing o
having a ﬁgﬂ%?eﬁgﬁboé?a?}ﬁm@ %%&P%ﬂ%@ﬁéfﬂ%‘ﬁé dameiest iR frydation pile
piletintid grthedirst tieldeharid thagthrdepthulus space is defined between an

outer Surfﬁ%ﬂé%im%%&gﬂ?% eyl 0e st et 809 8L diameter
nnulu

10 that a bottom portion of the annulus space is substantially sealed; _
pdtlritg duBEBHNsRieviEsitadna fied Beathiub¥paraatBihghAee is defined
fobatletion apiledtsiderthesinh ¢ asing dasthgambithedaaid dnigeaitet BeBoBad such

I _ . . . hod as
Bl e e eerting
an outer BAYRY BHRRGNE Slafverarademaliie iy ayuicsnaes;

forming the foundation pile inside the inner casing to a combined working and
debond lengths depth; and
extracting the inner casing.

2. The method as claimed in claim 1, wherein the boring of the first hole
comprises inserting an outer casing having a diameter substantially equal to the
diameter of the first hole into first hole for guiding an auger during continued boring
of the first hole to the debond length depth, for stabilising an opening of the first
hole, or both; and extracting the outer casing after the forming of the foundation pile
inside the inner casing.

3. The method as claimed in claims 1 or 2, wherein the debond length is
chosen such that the first hole is self standing.

4, The method as claimed in claims 1 or 2, wherein the outer casing
extends along the depth of the first hole.

5. The method as claimed in any one of claims 1 to 4, wherein one or
more sacrificial centralizer elements are positioned between the outer surface of the
inner casing and the wall of the first hole,

8. The method as claimed in claim 5, wherein one or more of the
sacrificial centralizer elements are formed integrally with the inner casing.
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diameter of the first hole into first hole for guiding an auger during

continued boring of the first hole to the debond length depth, for

stabilising an opening of the first 20 hole, or both; and extracting the outer
casing after the forming of the foundation tfile inside the inner casing. 3.

The method as claimed in claims 1 or 2, wherein the debond length is

chosen sich thartiberfiestdwlesscrgihstandiagy 25né¢. Themethad @Ss, wherein a
clgj n.clai L, OF in.the.outer casing extends along the
djgaﬁg?l{bg %%tgfég%!s?o §(§r(r?1tl]§tﬁ%éh§si% a%%:ga%r? any one of claims 1 to

4, wherein one or 30 more sacrificial centralizer elements are positioned

between tige outerissiFfasacef saeciimnetcasing and themall of RSt the working
hole. G, The method %s cl?imed incgleérhn% wher in_onfﬂor more of the
o]

h
Feaitazar o) IRREGrA Rith i RiRR LG fgundation

sagﬁﬁcﬁ}a centralizer elemente sre
35000 Filerneidadiitotngs ehaingeld relhntaodio®f claims 1 to 6, wherein a
foundation bore pile is formed inside the inner.casing. 8. The method as
claimed in any qpe of claim 7, wherein the working 5 length is chosen

such thata secollP BRI AR GRRGR e Yo ARt e, HarestddAdatdieaisre driven
pileomsiete theridat cpieny forseld staiditios nEheasiathod as claimed in

any one of claims 1 to 6, wherein a driven concrete foundation pile is

formed inside the inner casing. 10 10. The method as claimed in any one

of claims Pto 6, WReRSHSLCHN eRrgskinaanPRsuRbEaBRSplIdoSiorhesen a driven
insigetheaimeunasiivg. pile is formed inside the inner casing.

1. The method as claimed in any one of claims 1 to 10, wherein the
debond sleeve material comprises a mixture of a debond material and a release
agent.

12. The method as claimed in any one of claims 1 to 11, wherein the
debond sleeve material and a foundation bore pile material have substantially the

same material densities.

13. The method as claimed in any one of claims 1 to 12, wherein the
inner casing, the outer casing, or both, are re-usable after extraction.

14. A debond foundation pile structure comprising
a foundation pile formed in the ground: and
a debond sleeve structure formed in the ground and arranged directly
on an outer surface of the foundation pile.

15. The foundation pile as claimed in claim 14, wherein the foundation
pile comprises a foundation bore pile.

16. The foundation pile as claimed in claim 14, wherein the foundation
pile comprises a driven concrete foundation pile.



11. The method as claimed in any one of claims 1 to 10, wherein the 15
debond sleeve material comprises a mixture of a debond material and a
release agent. 12. The method as claimed in any one of claims 1 to 11,
wherein the debond sleeve material and &*foundation bore pile material
have substantially the 20 same material densities. 13. The method as

claimed in",anyr/] onieeofothada bl‘&)l A Eit)lé%,sV\th@ifﬁ&chﬁ ciﬁmﬁfgqat?bﬁ%r%hﬁt%é‘tﬁfundation
cagj r both, are re-us after extraction. 25 14. A debond foundation

pil ’%?ﬁ?%t‘ﬁ”es%%r%gﬂ‘s’?ﬁ‘gsg o%enaég'f%%npﬁé%r?ﬁgd in the ground; and a

debond sleeve structure formed in the ground and arranged directly on an
outer surfage of the fuadatiasuRigic) bie ThSHAHRIaHONALR GSHKAIMEHod as
in &Iaimegﬁﬁ wherein theifoun(ﬁ:io pile comprises a foundation bore pile.

165 FHE ohn%i%ﬁep e &8 Halnted®in claim 14, wherein the foundation

pile comprises a driven concrete foundation pile. 3511 17. The

foundation pile as claimed in claim 14, wherein the foundation pile

comprises a driven steel beam foundation pile. 18. A debond foundation

pile constructed utilising the method as 5 claimed in any one of claims 1

to 13.



