1 1 A PRE- CAST CO\ICRETE PILE This invention relat egtﬁaagggt concrete
plle\ Ther present *i nvention further relates to a nmethod for form.ng-a
pre-cast™concrete pile. Pre-cast concrete piles are conventional Iy forned
with a $eel reinforcenment positioned within the concrete pile itself. The
steel reinforcenment can be prestressed so that the pile can resist tension
stresses during handling and installation. For hammer-driven piles, hore
steel reinforcement is generally required in order to offer resistance to
dynam c | oadi ng exerted by thé hammer when the pile is driven into the
ground. This is particularly so at the head and steel stirrups all along
the length of the pile. Pre-cast concrete piles of this type have the

di sadvant age that cracking of the concrete can ogcur in parts of the pile
spaced fromthe interior steel 2 reinforcenment. Such cracking nost
severely occurs close to the exterior surface of the p|Ie St eel

rei nforcenent included in present piles intended

A PRE~CAST CONCRETE PILE

&/ This invention relates to a pre-cast concrete pile. The
present invention further relates to a method for

forming a pre-cast concrete pile.

Pre-cast conc:éte Piles are conventionally formed with a
steel ;einforcement positioned within the concrete pile
itself. The steel reinforcement can be prestressed so
that the pile can resist tension stresses during

handling and installation.

For hammer-driven piles, more steel reinforcement is
generally required in order to offer resistance to

- dyﬁamic'loading exerted by the hammer when the pile is
ldriﬁen into the gfound. This is particularly so at the
head and steel stirrups all along the length of the

pile.

Pre-cast concrete piles of this type have the
disadvantage that cracking of the concrete can occur in

~parts of the pile spaced from the interior steel



. the lon

to be drlven |nto t he. ground by means of the "jack i n" systentof
installation (see co- pendlng British patent applacallon el 8808988.3 in the
name of the .applicant) is provided to reinforce® tﬁe~p|1e ‘adai nst - danage ¥
during handling rather than during installation:” This is because durng

i nst-al l.ation the direct axial |oad applied by jacking tends not to calse

cr ackreinfortément! . suthi eracking absthsepecedpt ocovest iciosieo el i mnate or
at least alleviate the aforementioned probl em of cracking during handling
and itettheaextarbbrpsurfase pfl the piterding to the present invention
there is provided a pre-cast concrete pile conprising a plurality of

el ongate netal nenbers for extending along the |ongitudinal |ength of the

pile, wherein the elongate netal nenbers are connected together by a
pIura?F??loFe%§F8F°ENS§§ B&ﬁa§d§ﬂaéBdPSB§PPtaPi&PFféP&ﬁPdﬁgcat|ons al ong -

f the whi ch ss bands are connect ed
to thE9i g ¥8Pf§8 °0F h&*em ﬂg mﬁépﬁlg%eﬁg@ §8ktH§t t he cross-bands.

her chy® E%ﬁéﬁ?f"‘é pRptiaBTRE: (5% Par PorRRE BELR Lo BaSRBEL e or the pile.
in 0rQ§£1£8a9££ﬁr Be§36539363t9n the name of the applicant)
is provided to reinforce the pile against damage during
handling rather than during inétall#tion. This is :)
because during installation the direct axial load
applied by jacking tends not to cause cracking in the

pile.

It is an aim of the present invention to eliminate or at
least alleviate the aforementioned problem of cracking

during handling and installation of pre-cast ‘piles.

According to the present invention there is provided a
pre-cast concrete pile comprising a plurality of
elongate metal members for extending along the -
longitudinal length of the pile, wherein'tﬁe elongate
metal members are connected together by a plurality of
metal creef-bands-spaced apart at different locations |
along the longitudinal length of the pile, which.metal
cross-bands ere connected to the inside surface of the
elongate metal members so that the cross-bands are at

least partially embedded in the surface of the concrete



bendi'ng stresses applied thereto. In enbodinents of the invention, the

el ongat eznet al - nenbers may be positioned so that theiF(?@n@r,ggr}acecnb ,
contacts™the outer surface of the concrete, are partially.enbedded at.the
surfacew.0f are enbedded so that the outdr surface of the menbers are flush
with the surface of the concrete. The el ongate nenbers preferably each

consi st of apyledtnerebybestabachhing hobshanfgWrélatiensnipewieh the
concrete in the case where the:concrete has three or nore straight and fl at

sides. In ththeasenohete bfcthenpiiécihasrderritangffer sbepetance to
cross-section, each of the elongate nenbers is "V' shaped. In the case
wher e the cobendinghstressesaappbied therehgul ar cross-section, the bars
are "L" shaped. Alternatively, the elongate bars may be substantially flat
and rectangul ar in cross-section for disposal along a curved side of the
concrete..-The cross-bands are preferably in the formof steel bands. These
bands nay béI0@$%@%d%me?tﬁe?fegh?oiﬂﬁ%n ORgathe nphprgate Thetaleel bands at
the ends of the €¥Ie nay.

e o e AT bR cobbL Emb S0 Bhaf! EhLuL ke Sul e80!
contacts the outer surface of the concrete, are
partially embedded at the surface, or are embedded so
A that the outer surface of the members are flush with the

surface of the concrete.

The elongate members preferably each consist of anglea
metal bars each for locating with the corner of the
concrete in the case where the concrete has three or
more straight and flat sides. In the case where the
concrete has a triangular shaped cross-section, each of
the elongate members is "V" shaped. In the case where
the concrete has a square or a rectangular
cross-section, the bars are "L" shaped. Alternatively,
the elongate bars may be substantially flat and
rectangular in cross-section for disposal along a curved
side of the concrete.

- The cross-bands are preferably in the form of steel
bands. These bands may be welded or rivetted to the
elongate members. The steel.bands at the ends of the
pile may be thicker than at_other-locations'for enabling

 better jointing of one pile to ahother.



- ~The netal .bars of the elongate. nmenbers are preferably of steel - The

rei nforcement frame structure will naturally vég?%i? ngp?chdﬁﬂing to
desi gn requirenents and the structural environmepts.fn whith the pile_is to
be fised. However, the frame nmay, #or exanple, be from2mto 6min | enggh

t he™tross-bands being at half netre intervals. The steel bars of the

el ongehe #BEAE' HatBY oZe tRe@Mellidngiaten thehbeis! ard0prefiedabline st eel- bands
may each-be 20mm wi de. For a triangular shaped pile, the band may be such
as toggepalate pairs of adjacent elongate netal nenbers by about 177mm. A
concrete pile reinforced with a reinforcenent frame structure of these

di nmensi ons may be used for a 16 tonne capacity working | oad. The w dth of
the steel band may be varied between 20nm and 50mm and the thickness of

t he b@hd majnforgemente dxamemsiaticdmred widddnagurmadd ydesinyn imequi renent s.
Use of- the steel band has the advantage that it may be bent easily into

t he sphpe srcomdipg &ocAesd ave reiayd rementscpad, &bec sfamatinad of t he
invention, the crogss-bands are conpletely enbedded rather than partially
embed8BYLFPRRLAL: A2 Whichethe Pideqds £ Pectsfd.s| HOWeVpr, 5 .

the frame may, for example, be from 2m to 6m in length,

the cross-bands being at half metre-intervals.  The_

steel bars of the elongate members_may-he 3mm thick and : _;:
15mm to 30mm wide. The steei bands may each be 20mm |
wide. For a triangular shaped pile, the band may be

such as to separate7pairs of adjacent elongate metal

members by about 177mm. . A concrete pile reinforced with

a reinforcement frame structure of these dimensions may

be used for a 16 tonne capacity working load.

The width of the steel.band may be varied between 20mm -

and 50mm, and the thickness of the band may vary between = B
2mm and 6mm depending upon design requirements. Use of -

the steel band has the advantage that it may be bent

easily into the shape of the pile cross-section.

In preferred embodiments of the,invention, the

cross-bands are completely embedded rather than -;*:-; B A
partially embedded within the concrete in o:der'to

prevent slipping.



Accotding to the present’ invention, there is further provided a methed -of
forwing a pre-cast concrete pile conprising fornng d}ﬁr@@n structures -«
cortesponding to the dinensions of the pile to be cast,. by conneeting.= ¢
toget héwa plurality of netal elongate renbers of |ength corresponding to
the longitudinal length of the pile with a plurality of metal cross-bands

spaced al on@dderdiargtto dhe lifred ity Al dTRIIRAL,S tHW® GlePSRuRuls being
connected.to the inner facing.side of the el ongate nenbers, constructing
formwrk ar gpuovided fa arethdd 68 Woxmiay £ 3atd -astd yriretid tdiite t he
formwrk and the frame structure so that the cross-bands are at | east
partially emosgpddding Hornimg eonrastes sttmrothyre catrtesydondy mg kondi ng

rel ationship with the concrete of the pile. The connecting of the

cr oss- bands the dimensdons oftiisepilies Yo dfeercasity hyaraamgweatiingy wel di ng or
rivetting. The structure may be coated in a suitable rust resistant

materi al Enffo@iekhess aoPliurilites oft metadndlangatee nembexs, o dgnattat t hey

of fer an econoni cal t hod of praqviding reinfaorcenent for pre-cast concrete

pi l.es whi | e SRXSHSR ohith they dangituddaad; engthy afe fhePil@ ces
with a plurality of metal cross-bands spaced along the -

length of the elongate members, the cross-bands being
&g connected to the inner facing side of the glongate
members, constructing formwork around the frame
structure, and casting concrete within the formwork and
the frame structure so that the cross-bands are at least
partially embedded within the concrete thereby
establishing a bonding relationship with the concrete of

the pile.

The connecting of the cross-bands to the elongate -
members is preferably carried out by welding or

rivetting.

The structure may be coated in é suitable rust resistant:

material ~
; - Embodiments of the present invention have the advantage

that they offer an economical method of providing

reinforcement for pre-cast concrete piles while

providing a high degree of resistance to bending forces



-6 and ten5|le stresses omnng to the Iocatlon of .t he steel _rei nf-oreement :
around the exterior of the concrete pile. Since bhezstqel “reinfarcenent is
designed to the linit of the "lever arnf calculaglan ("reVeT arn -~ bei ig a ¥
stréictural engineering termused i@ calculation of the sectional areaygf '
r ei rif or cenent required to resist bending nonent in a beam), the quantity of
st eel &l NEonSEI@NGtressles dwingf o Shetbotatieni sfathe svetknsile forces
during handling and installation can be mnimzed. This contrasts with
convewtexnﬁbraémehtreroﬁndctuepexteatbrcoﬁctheecpnbeetenpﬂbech t he steel
reinforcement is located well below the surface of the pile. In such piles,
t he beSikhery the csteel areinforeenent clis bjeshgnedt boi ther dimitrcenent - unti |
after some cracking has occured towards the outer surface of the pile. The
el ongRe e dl legeBecrzmtseabrpiatione (hhruergare! abrénghdp with the

concrete and so offer sone resistance.to bendin stressgs The steel. bandé
serve Fereprurak engineesingctermaneed; dnpeatieniatipasetsthe they are at

coner A%et Grat (8868 OhoepErFeEraEnin, Pt ESETCeT BRI REncs of the | .
[ h for¢ h
!nvent%?o 385 SFORE L8141 6Sahl" £ROCEEAELIEL"SE Lpagyreinforoes the

interi
reinforcement needed to~offer suitable_resistance to

tensile forces during handling and installation can be - . k_)

minimized.

This contrasts with conventional steel reinforced
pre-cast concrete piles in which the steel reinforcement
" is located well below the surface of the pilé. In.such'
piles, the bending stresses are not arrested by the
interior reinforcement until after some cradkingfhas

occured towards the outer surface of the pile.

The elongate metal members estéblish some bdnding'
relationship with the concrete and so offer some
resistance to bending stresses. The_steel bands serve
to offer substantial resistance to bending stresses ‘as
they are at least partially embedded (preferably fully
embedded) in the surfaée of ‘the condrete, ‘In effect, 1 ;
the reinforcement frame of embodiments of the in?ention
in a §ense carries the concrete rather than reinforces

the interior of the concrete.



7 Use of the reinforcement frame structure enbodying the invention pernmits
castikng of the concrete to be carried out in a horizontal position thereby
enabTiq@”thorough vi bration of the concrete. The frame al so provides for a
basi s f¥w shapi ng formwrk thereby enabling achi evenent of exact size
control. During casting, the presence of the elongate netal nenbers at the
corners of the pile provide for a lining prevedting spilling or breakage of
concrete during handling therehy inproving quality of . piles especially in
the case of pil esUse ofathedirginforcementcfizene! sthucsnrer embodyingotbenent
frame structure provides for easy jointing of one pile to another. '
Correspondi ngl y, dR¥eptiencRRrpdtsycasting: of £hot sepcrets: tocbg easried
Enbodi nents of the gr sent . i nyenti onal alsgooffer t he advantage that the

e

steel franme reinf8PEedBcBnBPERZOBLRL PQR1ikdoR,thergb¥L8pabRiRG: KROROUGR ¢
notice and wast age,of %oncre%e bs reduceg to z ni?inun1 gnbodinemhs o% t he
I nvention are suiYégfg 8P 8 o ﬁiﬁanF5P Porc ﬂﬁn rAge @ ﬁErBFQVb pastor
havi ng a cross-segtj S ' ' e i ments of the
!nven?ion_are_par?iégP%?I§§gﬁkbg§§P§rkgggsﬁggiyﬁﬁkg§gtEﬁ?gggggspeciaIIy t he
indirect jacking g¢aiev¥em8fe of exact size control. During casting, the

) presence of the élonqate-metal:members at the corners of

\ the pile provide for a lining preventing spilling or .
breakage of concrete during handling thereby impfoving
quality of piles especially in the case of piles of

small diameter.

Presence of the external reinforcement frame structure
provides for easy jointing of one pile to another.
Correspondingly, one pile can be cut off from another

relatively easily.

Embodiments of the present inventional aiso offer the
advantage that the steel frame reinforced concrete pile
can be cast to short lengths at short notide and wastage
of cdncrete is reduced to a miniﬁum.

Embodiments of the invention are suitable for providing
reinforcement for concrete piles having a c:oss-sec;ion
as small as 2 inches by 2 inches. Embddiments of the
invention are particulatly suited;fo: the_jackein;system
and especially the indirect jacking system (see

applicant's-co-pending'patent application).



appllcant 'S 'co- pendlng patent appllcatlon) 8 The i nvention will nom1be
further described by way of exanple with reference to t hé “acconpanyi ng
~drawi ngs, in which: Figure 1 is a perspective view of a relnforcenenf fraﬁe
‘structure enbodying the present invention: Figure 2 is a cross sectignal
view taken along the section A - A of Figure 1. and Figure 3 illustrates
the jjointing of two piles enbodying the8present invention. Figure 1
illustrates a reinforcenent frame structure 1 of triangular cross-section.
The structThe haventios widdgapw bet furthevedesctibedeby’wayt efidi ng al ong
respective corners of the pile. Cross-menbers in.the formof steel bands 3
are positiexanpie wisbedefpaenceotat thesagconganydngedgawiogs,hdnpile. The
steel bands 3a and 3b at opposite ends of the pile are of increased

t hi ckness WBighd jointing of the pile to adjacent pile. Figure 2
illustrates the relative position of the concrete of the pile and the

rei nforcenent frame structure 1. The steel band 3 is connected, by welding

or rivettipg to ihe innertfachng sug%%%go atQ%1S eel rrt%efr o The
concrete 4FAGUESst 38 AnRELBRECSIVE, oEcelan am
structure embodying the present invention:
" FPigure 2 is a cross sectional view taken-along;the | ®
section A - A of Figure 1; and _ . _ ' )
Figure 3 illusirates-the jointing of two piles embodying

the present invention. -

Figure l.illustrates'a reinfo:cement frame structure 1
- of triangular cross-section. The structure has three
elongate metal members of steel 2 extehding along -
respective corners of the pile. Cross-members in the
form of steel bahds 3 are positioned at spaced apart
.locations along the length of the pile. The steel bands
3a and 3b at opposite ends of the pile are of increased

‘thickness to aid jointing of the pile to adjacent pile.

Figure-2 illustrates the relative'pOSitiop of the
concrete of the pile and the reinforcement frame
structure 1. The steel band 3_is‘connected. by welding
or rivettihg. to the inner facing surface of the steel
members 2. The concrete 4 is cast so that the outer
surface 5 of the elongate'members'z is glﬁsh with the
outer surface 6 of the cohc:ete. The steel bands 3 are

completely embedded within the concrete and so serve to



sur.face 5 of the elongate nenbers 2 is flush with the outer surface 6-of
the;conc{ete Thé steel bands 3 are conpl etel y enbedded within the concrete
and‘39?§erve to .9 prevent .slippage between the concrete and the frane.
FigureNaillustrates jointing of a pair of piles constructed in accordance
with Figures 1 and 2. Athin steel plate 7 sandw ched between the ends of
adj acent piles.and acts as packing for direct 9 oad transfer from one
concrete pile to another. Thg,cross-sectional area of the steel plate 7 is
preferably slighpkgvesss siippagec betweenssbei conoretiec andnthet 6rpmes. Epoxy
can be applied at the joint together with the welding of the steel bands.
The lower of the two piles has al ready been jacked into the ground as

i ndi cated. The piles can be joined by welding the steel bands_3a and 3b

t oget her. The Jor"ﬁsuesn3bé1§ﬂlﬁéﬁgttnenéeiwlnsaﬁ§ af PadLnef pidess 9 wel ded
to the el ongate

SO LR SR A G R i R TR
into posi tion beggaglwgigkgg7'sandw1ched between the ends of adjacent
piles and acts as packing for direct load transfer from
one conckete pile to another. The cross-sectionaliarea
gg ' of the steel plate 7_is préferably slightly less than
the cross-section of the concrete pile. Epoxy can be
applied at the joint_together witp the welding of the

steel bands.

The lower of the two piles has already been jacked into
the ground as indicated. The piles can be joined by
- welding the steel bands 3a and 3b together. The joint
‘can be strengthened by means of corner pieces 9 welded
to the elongaté memberé 2. The corner pieces 9 can be
welded first.onﬁo the lower pile 1 in order to
-.facilitate easy guidance of the adjoining pile into

position before welding.



- 10-Caims: * C L M . S* 1. A pre-cast concrete pile conprising a .
plurality of elongate netal nenbers extendi ng afgﬁng' ¢ he,sl onrgi-t udi nal | ength
of...the pile, wherein the elongate netal nenberscare-tonnectéd togéthe by &
plurality of metal cross-bands spat@d apart at_different |ocations alQugy
the |ongitudiznal length of the pile, which rrenumu M’Hﬂuﬁ"ﬁre connect ed
to theClaiomate surface of the el ongate netal Ragibl il e Cross-bands
are at least partially enbedded in the. surface of the concrete pile thereby
establishing a bonding relationship with the concrete of the pile in order
to offer resistance to any bending stresses which may, be applied thereto.

2. A‘p%ei%d%¥et2#ﬁ¥e%%n%¥?%eaB%%?d?ﬂﬁPF%skPﬁi%1R}uﬁﬂi?EYn°Fhe i nner
surfaces of the el ongate nenbers c&gtact t he outei su;jaﬁg oi the concrete
when (HePRFaEe jretakmepbers, extepding 2leng:the. 1enahtpdinglst concrete

i ' lajm 1, wh ' he_| f . f.th I ' '
Tenbereny e E oEnf BtTon Y PErFy "EhecalenseHS RetRE mBEPe incn the pile is
cast V!éé”ébﬁﬁgbééén@oéé£ﬂg£uﬁ§'a plurality of metal

cross-bands spaced apart at different locations.aiong the

>

longitudinal length of the pile, which metal cross-bands | _ ’
are connected to the inside surface of the elongate metal ;;
members so that the cross-bands are at least partially

embedded in the surface of the concrete pile thereby

establishing a bonding relationship with the concrete of

the pile in order to offer resistance to any bending

stresses which may be applied thereto.

2. A pre-cast concrete pile according to claim 1,
wherein the inner surfaces of the elongate members
contact the outer surface of the concrete when the pile

is cast within the frame structure.

3. A pre-caét concrete pile according to claim 1,
wherein thé inner surfaces of the elongate members are at
at least partially embedded in the concrete when the pile

is cast within the frame structure.

<



»

4. ; A pre cast concrete ﬁlle accordlng to claim1, wherei-n, when-the-

concrete, is.’ca “ﬂ““ﬂ““ me structure, the el ongates nenpers are:
enbedded in tha he outer, surfaces of saidcel ohgat'e mefber s
are sulstantial I*y £l ush Wit

the surfacdXof theconcrete. 5. A pr e- cast
concrete pile according to any preceding claim wherein the el ongate
menbers eacH. codspre-slastetagnarate pidiearerdigiedadadmdot i on, each for
l'ocating with the corner of the concrete in the case where the pile has

three or novaeyeda, grthemdhy fonareke is castywitidn thedxame pile

according to claimb5, mhereln sald eIongate menbers are substantiall

V- sc\zped i nSErycturg; ithe et ) %rﬁﬁeeteé‘qﬁqd@da&fgrftﬂ%éﬁt]& cI aim
5,

ot ose-sect i ety EHFE Hle. a@ersef‘rr&eaés% oF Bl ahapeld watars yner ei n
said el 0ngale JTRIHGAAL 81D F I Yok T Ul i c%Ct Ul loddbrate,

cross-section fo ong a curve he concréte. ' 9.
A pre-cast concrete pile according to any =~ * C L M S -* 12 preceding
claim wherein the cross-bands are in the form '

5. A pre-cast concrete pile according to any preceding

claim, wherein the elongate members each consist of
\ metal bars having an engled cross—section,;eacy for

locating with the corner of the concrete in the case

where the pile has three or more straight and flat sides.

6. A pre-cast concrete pile according to claim 5,
wherein said elongate members are substantially V-shaped

in cross-section.

7. A pre-cast concrete pile according to claim 5,
wherein said elongate members are substantially L-shaped

in cross-section.

8. A pre-cast concrete pile according to claim 5,
wherein said elongate members are substantially flat and
rectangular in cross-section for disposal thereof.alqng

a curved side of the concrete.

9. A pre-cast concrete pile according to any



.

of'steel bands.

cl aim

pre-cast concrete pile according to claim9, wherein the steel

| ocat gfkeiediany

A pre-cast ‘concrete piTe aecdndihg torany.

10.
[I ﬁu"um ﬂlt“twgate menbers are made of“Stedl . il..-A’prg- cast,
concre X g to any preceding clai m:swherein“the’ cross-bands art
-connected to the elongate nenbers B% rivets or by welded joints. 12. A

apreqedihg

bands

aslaivie, esisrein ttite rerod Hrbandntafs abr SheuLdbyme have

greater thickness than cross-bands at other |ocations. 13. A pre-cast :
concr eife gtidel dusmdsli ng to any preceding claim wherein the cross-bands are

conpl etely enbedded in the concrete.

14. A pre-cast concrete pile

substantial l'y as described hereinbefore with reference to the acconpanying
drawi ngs. 15. A pre-cast concrete pile according to claim 14, conprising

at | edd®: tvb pFeToate cerereke|Bihedacerding

B@dan¥vPEEcedhndt e di sposed

bet ween said discrete |l engths in such a nanner that said plate can transfer
i %} Ee_ ° -sEeg.'M, *

| oad fHGHnIheFRAT the s

13 16.

ongate TYMBRLS (RFe ma s

A pre-cast concrete pile.according to claim15, the join between
said discrete | engths being reinforced by a nenber wel ded across the join

bet V\Beﬂ.adjfcfpé—gégggééﬁcrete pile according to any preceding

claim, wherein the cross-bands are connected to the

elongate members by rivets or by welded joints;-

12. A pre-cast concrete pile according to claim 9,
wherein the steel bands located at respective ends of
the reinforcement frame structure have greater thickness

than cross-bands at other locations.
13. A pre-cast concrete pile according to any preceding
claim, wherein the cross-bands are completely embedded

in the concrete.

14. A pre-cast concrete pile substantially as described

hereinbefore with reference to the accompanying drawings.

15. A pre:cést concrete pile according to claim 14,
compriéing at least two discrete-lengths joined togéther
and having a.plate disposed'between'said discrete

lengths in such a manner that said plate can transfer

load from one-lehgth of said pile to another.

£



menpers. “17.. A method of forming a pre-cast concrete pile, conprising, - .

fodning afra ' sponding to the dinensgedsgof“gﬁgﬂpireéto;be
cast by-’“connemﬂyrlmummmnﬁl urality of netal el ongate®nmenbefs of .Iength
correspendi ng t'0 the‘l ohgitudinal engthtdf the pile with a plurality of

met al cross-bands spaced al ong the length of the el ongate nmenbers, the
cross- bands e nd PEITE@BE] aananale m#gre faggargigigidonfclaia dSnghe

menbers, constructing for rk .around the frame structure, and casting
conerete wi 8RR &ﬂ?é’“%&"mﬁg\?‘%élﬁ-&%ef engths, heing xednfoxced by a
dded

cross-bands_are at | east, partially e wi thin the cgoncrete thereby
est abl i shi naleg'%ﬁé'na’leﬁ ePe|a§ﬁ°8ﬁsH$“§ \rﬂnmoﬁﬁ’ wesT: addacsnt glongate 13 A
met hod of fﬂ%ﬁb&% a pre-cast concrete pile according to claim17 and
substantial 'y as ﬁéreinbefore descri bed. '

17. A method of forming a pre-cast concrete pile,-
comprising forming a frame structure corresponding to

i the dimensions of the pile to be cast by connecting

&g together a plurality of ﬁetal elongate members of length

corresponding to the longitudinal length of the pile
with a plurality of metal cross-bands spacéd along the
length of the elongate members, the cross-bands being
connected to the inner facing side of the elongate
members, constructing formwork around the frame
structure, and casting concrete within the formwork and
the frame structure so that the cross-bands are at least
partially embedded within the concrete thereby
establishing a bonding relationship with the concrete of

the pile.

18. A method of forming a pre-cast concrete pile

according™ t¢o claim 17 and substantially as hereinbefore

described.




