p07/ 066078PCT/ GB2006/ 004490 1 TI TLE: PI LE DRI VI NG 10BACKGROUND OF THE
NTI ON 15 FI ELD OF THE | NVENTI ON The invention relates to pile
ving, and nore particularly, but not exclusively, to underwater pile
iving, e.g. for stabbing piles directly into the seabed. DESCRI PTI ON OF
.# THE. BACKGROUND ART 201t is known to provide a guide for aligning a pile
£ with the surface of a substrate into which the pile is to be driven and to
provi de st amidaenpsdomr a piling hanmrer. Particul arly waeecspoddomgo under wat er
there is the problemthat after the pile has been introduced into the
-seabed or 25 the like, the guide nust ;be renoved to allowthe pilée to be ~

driven into its final position. This guide renoval is tine jmmm"”mmmwnmm

t hus expensive. Accordingly, the present appllcant proposed
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5 TITLE: PILE DRIVING

10 . BACKGROUND OF THE INVENTION

15 FIELD OF THE INVENTION

The invention relates to pile driving, and more
particularly, but not exclusively, to underwater pile
driving, e.g. for stabbing piles directly into the. seabed.

DESCRIPTION OF THE BACKGROUND ART ¢

20 - It is known to provide a guide for aligning -a pile
with the surface of a‘substrate into which the pile is to
be driven and t.o provide stability for a piling hammer.
Particularly when piling underwater there is the problem
that after the pile has been introduced into the seabed or

25 the 1like, the guide must be removed to. allow the pile to
be driven into its final'position.v This guideviemoval is -
time consuming and thus expensive. ‘Accordingly, the

present applicant proposed in International patent
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?307/066078PCT1GBZOO61004490 publication W99/11872 a pile guide which
ows. pile driving to continue fromstart to finish without any need to
~§¥rupt driving to renove the guide. However, the pile guide disclosed in
Y099/ 11872 may not be suitable ' 5 with relatively short piles (less than
£20min | ength) because a laterally protruding coupling for a tether |ocated
# at the trailing end of such piles fouls the pile guide before a sufficient
| engt h of pmo0dserbedded in the seabed to ensure strabiGBRIg/00440] N
practice, it may also be.inportant to orientate the pile so that its
“laterally protruding coupling will bejaligned in a predeterm ned direction
according to the intended use of the '"pile. A set pile orientation .nay be
achi eved using so-called orientation | ates_on the piles 15 which engage a
“guide plate ByBHHARCLANL MOOB(1E7duizder gRid PR PEIYE R SThe
orirentation gki’«& %Zq[ 308 BRSIfLOBEG, L Lhec i %ﬁﬁ_sgnwf‘tﬁﬁa@ﬂ@nwﬁ@éat ation
relative to e 1 herfrlgglngs couplings provided on the piles. In use,
the orientat keniptatepewidrivingage dehevguille gliaee sypiveve?0 @® each
ms-orientated pile is introduced into the_pile guide nmenber. The guide
p!?te_systenPFb?c@%l@%edﬁ¥ﬂ€ﬁ?%tF%nwﬁ?%ﬁé§7 o ™8| P8l Beh&RFe Sath as the
pile is

5 with relatively short piles (less than 20m in length)
because a laterally protruding coupling for a tether
located at tﬁe trailing end of such piles fouls the pile
éliide before a sufficient length of pile is embedded in
thev'seabed to ensure stability.

10 In prac»tic;e, it may also be important to orientate
the p‘ile so that its laterally protruding coupling will be
aligned in a predetermined' direction according to the
intended uée of the 'pivie. A set pil_e orientation may be
achieved using so-called orientation plates on the piles

15  which engage -a guide'pl.ai:e systém in the pile guide member
of the pile guide. The .orientation plétes aré positioned
on the piles in a known orientation ‘relative to _the'
tether/riggings couplings provided on the piles. 1In use,
the orientation plates .will engage the guide plate system

20 as each mis-orientated pile is introduced into the pile
guide wmember. The guide plate system forces the '
orientation plates to. follow a helical path as the pile is
further lowered through the pile guide membér, causing the
pile to rotate about its axis until ti’le desired

25 . orientation relative to the base. frame is: achieved.»

" The present applicant has appreciated the need.férv a
pile guide system that allows piles with laterally

protruding couplings to 'be driven into a.substrate, at



pury her | owered through the pile guide nmenber, causing the pile to rotate
about its axis until the desired 25 orientation relative to the base frane
i s achi eved. The present applicant has appreciated the need for a pile
gui de syst ' lows piles with laterally protrugl ioNgs to be
driven int mag%%%ate, at 3 least to a point mhergé?ﬁlgg&gggoself '
~supporting and stabilised, without fouling the pile guide. DI SCLOSURE OF
= | NVENTI ON In accordance with a ¥irst aspect' of the present ,
invention, there is provided a systemfor aligning a pile during pile
. driving, comusssi NG & Ridifthaitieng ahkat eral | yelfr osuppdiragngoepdi ng for a
tether; and a pile guide for supporting the pile as it is driven into a
substrate, compilssery withmy fevkimg bhel Rilgi ¥¢dui de nenber nounted on 10
t he base frgdgﬁ,c Bgﬁ Pike gﬂi g,goﬁrenber having in its periphery a slot which
i s configur ally protruding coupling to pass thereal ong
as the pile passes theotihdeheviphl e gfiixde; adpercei ft hewepi preesantd pil e gui de
~menber . conprise two pairs of slidably 15 interfitting profiles which are
confi gured tinveasien. dgdsragis reacdvéded it ypteRefy 1ad ignitk bE&r -as the
pile is driven.therethrough int .subsf r.at.e. Lot sidv-ahhe pile guide
‘menber al | ovx‘gurtlﬁg %ﬁee dtrégbrég’drc ?@%%esfl ﬁgt héerﬁll%t g;{;}%gs sae%_%%%avwht?hout t he
lateral |y 20ptetais neoupatpyi Bgr f aulienget;heapl | plliedeguithe fappl'i cant

supporting the pile as it is driven into a substrate,

comprising a base ‘frame and a pile guide member mounted. on

10 the base frame, the pile guide member having in its-

periphery a slot which is configured to allow the

" laterally protruding coupling to pass therealong as the

pile passes through the pilé guideA; wherein the pile and
pile guide member . comprise two pairs ' of slidably

15 interfitting profiles which are configured to resist.

gapihg in the slot of the pile g_uide member as the pile is

driven therethrough.‘in-to the substrate.

The slot in the pilevguide member allows the pile to

be driven further into- the seabed without the laterally

20 - protrudihg ‘coupling fouling the pile guide. The applicant

is well.aware that fhe pile guide membef‘is inherently

weak due to the presence of the slot in its periphery.

Indeed, without zremedial’ steps, it may be difficult. to

prevént a pile ‘v bursting oﬁt of the pile guide member

25 through the slot during pile driving. Acéordingly, the -

solution proposed by the preéent invention is to use

int:erfittiné ‘profiles on the pile and pile guide member

which are configured to resist gaping of the slot.



Bl | aware that the pile guide menber is inherently weak due to the
sence of the slot. in its periphery. Indeed, w thout renedial steps, it
-be difficult to prevent a, pile bursting out of the pile guide nenber
! “hrough the slot during pile driving. Accordingly, the solution proposed
/by the present invention is to use interfitting profiles on the pile and
- pile guide nmenber which are configured to resist gaping of the slot. 4
Speci ficall irs of interfitting profiles ar i «.W th opposed
surfaces iﬁ¥%g@ﬁ&ﬁggr4of profiles '"abutting to prevéﬁﬂ%%é%§§ ?%phic out war d
. novenent of the pile guide nenber relative to the pile during piling. 5
Each pair of interfitting profiles cohprises a first part nounted on the
pile and a Second part mounted on the pile guide nenber. The first parts
- My conprisemcPaidaialy, elrgabsi i abes, ildrgnediRAr akbel1d0 gaglh other and
to the longitudinal axis of the pile. The first parts nmay 10 be spaced away
from a | eadinygpvéded ofwitheoppésed tsowdpdes tire daghepraly yohrmofadéng coupl i ng.

The first parts may be di sposed substantially symretrically t her side of
the | ateral I%?uﬁFb?¥u?ﬁ‘ﬁ§eX§ﬁbl ?ws‘:’?ﬂg}”ﬁ roé’ttx’ﬁﬁgt‘%o‘f?é%?n e%n‘é%? arly spaced
apart by abqitielg@ideehatbare Lot 15 tragihedbnainaxlisied. the pile, with
the laterally protruding coupling therebetween. The second parts may each
define aSsurfaceEath gaed phriitiestitbingngrpbEiary camayidsom £hESS| ot . For
exanpl e,

part mounted 6n the pile and a second part mounted on the
pile guide member. The first parts may comprise a pair
of elongate plates, aligned parallel to each other and to
the longitudinal axis of the pile. . The first parté may

10 be spaced aw&y from a leading end of the pile, towards
the laterally protrﬁding coupling. The first parts may
be disposed fsubstantially symmetrically either side of
the 1aterally protruding coupling. The first parts.may
be angularly spaced apart by about 120° relative to the

15 longitudinal axis of the pile, with the laterally_
protruding.coupling therebetween.

The second parts may each define a surface aligned
parallel to and facing aﬁay from the slot. For example,.
the surfaces may be part of flanges or grooves provided

20 on the inner periphery of the pile guide wmember, adjacent

A and exteﬁding parallel to the slot. The surfaces may be

disposed substantially symmetrically on.opposite sides of

the slot and subtend an angle of about 120° relative to a
central axis of the pile guide member. |

25 - The pile and piie guide member may further cowprise

élidably interengagable profiles which afe.configured'to

'axially rotate the pile to correct any misorientation of

the laterally protruding coupling relative to the slot in



Tphery of the pile guide nenber,

/axis of the pi l e guide nenber. 25The pile and pile guide nenber _
conprise slidably interengagable profiles which are configureeto axially

‘rotate the

coupling re
a predetermned orientation of the laterally protruding coupling relative

- to the slot

t7T%YS the slot in 5 the pile guide retsEe

in the pile guide nenber. SDetails of the slidably

|nterengagable profiles are fully described in 5 the present

. applicant’ si
"I it erengagabl e

pﬁgrg@; ogei@eo gmggy on, gggz?/ sz‘n7t%5 Juch. .| F%Hn%rxed

I NC equOC

=psur f aces may be part of flanges or grooves provided 20 on the inner

adj acent and extending parallel to the
Y/ot . The surfaces may be disposed substantially symetrically on opposite
wmhdes»of the sl ot and subtend an angl e of about 120 relative to a central

may further

‘?lle to correct any m sorientation of the Iateralléwprotrud|ng

mal nt al n

owar ds t he

| eadi ng end Ofléﬂt&tﬂbheoﬁcthaslhﬂe:d‘aﬂﬂ&t grbtlihﬁldﬂhbecéubla.lnggﬂelahﬁvéoup| I ng wth -

the sl ot ,
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and the pairs of |nterf|tt|n% 10 profiles.
to

the slot in the pile guide member. Details of the

slidably interengagable profiles are fully described in

the present applicant’s international  application

WO03/074795. Such slidably interengagable profilee

include a member or members located towards the leading '

end of the pile so as to rotate the pile to align the

- coupling with the slot, and the pairs of interfitting
-prdfiles!

In accordance with a second aspectrof the present

invention, there is provided a pile for driving into a
substréte, comprising: an elongate "bOdy with a

longitudinal axis, a leading end and a trailing end; a

laterally protruding coupling for a tether, the coupling

being located towards the trailing end; and a pair of

elongate plates mounted on the elongate body towards the

ltrailing end, the elongate plates being parallel to each

other and to the longitudinal axis of the eldngate body,
being . disposed substantially symmetrically on opposite
sides of the laterally projecting coupling, and being

angularly spaced by about 120° relative to - the

longitudinal axis of the elongate body. Each elongate

plate is configured to resist a force exerted on one side

thereof in a circumferential direction away from the

'laterally projecting coupling.

A pile may also be envisaged, substantially as

hereinbefore defined but without the laterally protruding



pecordance with a second aspect of the present invention, there is
$¥i ded a pile for driving into a substrate, conprising: an el.ongate body
Ah al ongitudinal axis, a leading end and a trailing end; a 15 laterally
i#r otyrudi ng coupling for a tether, the coupling being |ocated towards the
trailing end; and a pair of elongate plates nmounted on the el ongate body
towards the trailing-end, the elongate plates being parallel to each other
and to the longitudinal axis of the elongate body, 20Q being:disposed
subst anti al M &Y% i cal 1y on opposite sides of thepfg?%ﬁ”gqof"ﬁ‘/mgr oj ecti ng
~coupling, and being angul arly spaced by about 120 relative to the
-longitudi nal axis of the elongate body. Each el ongate plate is configured
to resist a force exerted on one side 25 thereof in a circunferential
_direction away fyaomthe J aterall rojecting coupling. . ile may al so
" be envi sagedfxg%{)‘ls “ant | a%uIc%} as ﬁ%%egi noe %r g%de??lr#éeg but™ Wt t@u% t he -
| ateral |y prakfuthggritWO 29 HiLe660THEPGE B2 0044 U8 neaypbithy. Such a
pile could be guided during pile driving with the pile guide as
herei nbef or e thef FHeld, inwithR Phe guddei e piol dopRrdesteRbERL 1@ | onger

essential to W Ng e pjle.to,be dr.iyven; gh; j.nt he / 5
substrate. Bﬁ?l&%ﬂ%ﬁ% d-:g) DIS%W‘%rég\éﬁ tk%gg%\%%ogiﬂﬁgn& }%)ef t he ‘
i nventi onsw kbbsoratee descri bed by way of exanple and with reference to the

acconpanyi ng drawi ngs in which: 10Figure 1,is a plan view of a pile guide
used in a sysStehi efFo8yrhd™ Be WHELAHP | nventi on; Figure 2 is a front

DH )
- el evation.of _the.ﬁﬂlé%bg l&kitongiﬁg”f%v%ﬁtion will now be described

by way of example and with reference to the accompanying

drawings in which: 7
10 - Figure 1 is a plan view of a pile guide used in a
system embodying.the present invention; . |
‘ Figure 2 is a front elevation of the pile guige of
Figufé 1;
Figure 3 is a schematic front. elevation of a pile
15 based in a sgystem embodying the present invention;
_ Figure 4 .is a schematic sectional view of the pile
of Figure 3 along line IV-1V; |
Figure 5 is a sectional view showing detail of pile
guide member of the pile guide of Figufe 1;
20 Figure 6 is a schematic sectional view of the pile
guide member of Figure 5 along line VI - VI;
Figure 7a is a partial sectional view showing the
pile of Figure 3 in the pile guide of Figure 1; and
Figure 7b shows detall of interfitting parts of the

. 25 pile and pile guide of Figure 7a.

DESCRIPTION OF EMBODIMENT OF INVENTION
Figuree 1 and 2 show a pile guide (10) comprising a

base frame (12) and a pile guide member (14) mounted on



e 3 is a schematic front. elevation of a pile 15 based in a system
nodyi ng the present invention; Figure 4 is a schematic sectional
As/ew of the pile of Figure 3 along line IV-1V, Figure 5.is a
Jgectijonal view showing detail of pile guide nenber of the pile guide of
‘/Figure 1, 20Figure 6 is a schematic sectional view of the pile guide nenber
of Figure 5 along line VI. - VI; Figure 7a is a partial sectional view
- showi ng the_pi igure 3 in the pile guide of Fi . Figure 7b
shows det ai P%o#%(pg{oglrzfi tting parts of the 25 pile angegli‘al‘;;em%@?“goe of Figure
‘7a. DESCRI PTI ON .OF EMBODI MENT OF | NVENTI ON Figures 1 and 2 show a
pile guide (10) conprising a base frare (12) and a pile guide menmber (14)
nounted on WO 2007/ 066078PCT/ GB20061004490 7 the base franme (12). A pile
-(16) as showpné Nodeegurns (12)Suppaitied (by) tdre spoie Guirkdguserers (14) whil st
being driven into the substrate (18), e.g. a seabed. The pile (16) has a
lateral |y preveRafited dOUpHigPiDD) ghtte anemiast hEF )t ofRt S i 2% ai | i ng end
(22). The pil.e, gui de nmepber_(.14 S slot _(24)_.dR.3t S iphery to
accormodat e fl‘ﬁle\gecno&ﬁltf’ng 720 bsé:éa?%e(%?l’e%(i&zaisséa FF\'/enﬁ?%lt%ht%he seabed
(18). The pilies( 16hsand theepilie gHaAeuwaRtheroidnchaveo)t woopaiar s of
interfitting profiles (see , . .
. 5 " tether towards its trailing end (22). The pile guide

member - (14) has a slot (24) in its periphery to
accommodate the coupling (20) as the pile (16) is driven
‘into.the séabed‘(iS). The pile (16) and the pile guide
member (14) have two pairs of interfitting profiles (see

10 below) which are configured to resist gaping of the slot

- (24) as the pile (16) is driven into the seabed (18) .

The Pile (16) .
The biie'(IG) has a cylindrical body (50) with a
pair of elongate plates (52) mounted thereon. Plates
15 (52) are aligned parallel to each other and the
longitudinal axis LL of the pile (16). The plates (52)
are located away from a leading end (54) of the pile
fls), towards coupling (20). The plates (52) are
angularly spaced by about 120? (i.e. subtend an éngle
20 alpha of 120° at the Ilongitudinal axis. LL) and are
symmetrically arranged around - but axially spaced from -
the coupling (20). The pile (16) has additional parts
(56,58) located towards the leading end (54) and in a
known orientétion relative to coupling (20) for
25 correcting misorientation and ‘maintaining ' corrected
orientation of the pile (16) during pile driving. A
complete description of the role of the parts (56,58) in

correcting/maintaining orientation is  included in



el ow) which are configured to resist gaping of the slot (24) as the
'(16) is driven into the seabed (18). The Pile (16) The pile

). has a cylindrical body (50) with a pair of elongate plates (52)

punt ed t hereon. Pl ates 15 (52) are aligned parallel to each other and the

7/1ongitudinal axis LL of the pile (16). The plates (52) are | ocated away

" froma leading end (54) of the pile (16), towards coupling (20). The plates

" (52) are anqul arly spaced by about 120 (i.e. subtend 0 al pha of
1200 at the%F5W8W%ﬂafnal axis LL) and are‘synnetricafﬁycggﬁéﬁﬁé% around -

‘but axially spaced from- the coupling (20). The pile (16) has additi onal

parts (56,58) located towards the | eading end (54) and in a known

orientation relative to coupling (20) for 25 correcting msorientation and

-mai ntai ning GALLAGHQAnQT | AIALEARI Y B3 P7489616) gslunidng sRktigedriving . A
conpl ete description of the role of the parts (56,58) in '

correcti ng/ nexplanatiing shdldnbat goren gni riclsudedcification.

- W2007/ 066078PCT1(EB20061004490 8 1 nternational publication WO03/074795, so
no further e ' = nin this specification. The Pile CGuide

Menber (14) The qid e -quied'e greaber néddr hag4d gener ald y'geheeyliydri cal  body -

(80) with a flared top opening (82). The slot (24) extends the full length .
of the body EB0indmigals badger(8Phawithe acdipkefgterorrening | éd2the latter to .

fit through the forner_as the pile (1 passes, t hrough t he pi gui de
menber (14), T&?g?g%eﬁzﬁ%i fef’itr?é‘gf’hﬁh%i ?‘)élhta)ls ?Beoflggef %S%aé%‘ﬁnd apile
(16) which hagsgbegnytidveamanntaet bousaabed2¢l8)e dhew ety (80gemf the pile
gui de nmenmber (14) has a substantially C-shaped cross section as illustrated
in FigUre 5. tPhéibpddyopsnd)thrmgornerrapéhephery (181) pasrasudhrgUsieact i on

stops (86) disposed on 15 either si of slot (24).. Each reaction stop (86)
defines a su §c813%87u¥ ciWﬁT@ﬁﬁaJlgfbnft%é %ﬁ%ﬁﬁﬁffﬁf?gTﬁ%e'ﬁ%%r peri phery

(84) al sq o NGuddes (AN tesoh 99rdRd fa0hi €8gaE )NFnikh hnParieen( 56 o6) ,
respectiverJon the pile (16) for correctin? m sorientation and naintaining_
corrected into the seabed (18). The body (80) of the pile gu1de
member (14) has a substantially C—shé.ped cross section as
illustrated in Figure 5. The body (80) has iﬁner
perl‘lphery {84) includiné réac_tion stops (86) disposed on
15 - either side of slot (24). Each reaction stop (86) defines
a surface (88) facing away frc‘:m the slot (24). The inner
periphery (84) also includes parts (90,92) for _engaging
with parts (56,58) respectively‘ on the p'ilev (_16) for
.correcting wisorientation and wmaintaining corrected
20 orientation of the pile (16)-dur':ang pilé driving. Once .
again a full description 0§ the rolg of parts (90,92) is
included in International publication WO003/074795, so no
further explanation shall be given in this specification.
In use, the pile guide (10) is positioned on the
25 seabed (18) with slot (24) orientated éccording to the
d;lrection'in which the tether coupling (20) of the pile
(16) is going to be aligned. A pile (16) is then

introduced into pile guide member (14). Interengagement



ientation of the pile (16) during pile driving. Once again a ful
cription of the role of parts (90,92) is included in International
i cati on W03/ 074795, so no further explanation shall be givenin this
pecification. In use, the pile guide (10) is positioned on the 25 seabed
(18) with slot (24) orientated according to the direction in which the
~tether coupling (20) of the Pile (16) is going to be aligned. A pile (16)
is then intraod into pile guide nenber (14). Inter 9 bet ween
parts (56,5&‘3%%?%??968# the pile (16) and parts (90,92) PENRBARIRIb,
‘periphery. (84) of the pile guide nmember (14) ensure that the coupling (20)
‘I's brought into alignnment with slot (54) as shown in Figure 7a. As the pile
(16) is further introduced into the pile guide nenber (14), the plates (52)
.snugly interbétwatdnt hodrte r@actapnastiops (B€) .pilk the)pidmwl (désexerts a-
"bursting” force on the pile guide (14) in the direction of slot (24), the
surface (88) (8% 3He qreddts oisEoFeTEBBFr YN (§4)10Phekre afxthstide pl at es
(52) and resj; t d t i Lde; Mgy 14). relative to
the pile (1oyotodt (R o BUETEL: ne, SBupLicR JobEn It kel pon the |
pile (16) toabnharae wish sélahi [(2ky asdskdwgi dint Figure 10a CLAdVBhel A syst em
for aligning a pile during pile driving, conprising: a pile having a »
| ateral I ySprBi}+idi‘hg’ cd@pl FHFPesr ’e{’ttr@gh‘éerd, aRkP atgFI P& d€%6r supporting

the pile as member (14), the piates (52) snugly interfit with the
reaction stops (86). If the pile (lé)vexerts a “bursting” -

force on the pile guide (14) in the direction of slot

(24), the surface (88) of th.e reaction stops (86) will

10 bear against the plates (52) and resist outward movement

of the pile guide membef (14) reléﬁive'tovthe pile (186).

.In this way, the pile guide mehber (14) relies ﬁpon the

pile (16) to enhance ‘its stability and rigidity.



it _is driven into a substrate, conprising a base frame and a pile guide
grenber nounted on the base frame, characterised in that the pile guide

# nenber has in its periphery a slot which is configured to allow the
“~latétally protruding coupling to pass therealong as the pile iis 10 gui ded

" through the pile guide; and in that the pile and pile guide nenber conprise
two pairs of slidably interfitting profiles which are configured to resi st
- gaping of the slot of the pile guide er as the pile is driven

theret hrough into the substrate. 15 2. Asystemaccording to claim1I, in
vBPch each pair of interfitting profiles conprises a first part provided.
'dﬁqthe pi | ecaRg@ second part provided on the pile guide nmenber. 3. A

S em according to claim?2, in which the first 20 parts conprise a pair of

-elpngat e pl at es AowyseEmOEdrheaPidming he §liargaysr i tesibeidyy Apgul arly
ced apart and-aligned parallel to the I'ongitudinal axis of the’pile.
4= A syst enrerporsiingg to plld n&viorg 32 latedaXly tpweotfridihgpaiduplahg spaced -
away froma_|l eading end of the pile, 25 towards the laterally protruding

coupling. 59T A2 ssthednacanst i nei ko quidemfpr Suppotting whechillbeakir st
p&ts are.dj sposed substantially symretrically on opposite sides’of the
I@‘eral I y5p+%t3rfjd$’ﬁgv%dﬁiti°n(i 5¥1b5¥{at%t ORIk SER%a éc dragiend redeaapdone of
i B 2 t035, JiR Wi he first parts are angul arly spaced gpart by about
IC;)DO relative £0 fhe or?tgi tu !’ﬂbz t axf“%u%tfeqeheog' I Zt.h%. 33y st gl’ﬁaﬁ‘écor di ng
gy any - one cHardRle¥8 sédt A b, thdk the pile guide member has in its

S - :

53 : periphery a slot which is configured to allow the lateraily
~ protruding coupling to pass therealong .as the pile 1is
10 guidéd through the pile guide; and in that the pile and

pile guide member comprise two pairs of élidably
~interfitting prbfiles which are configured to resist éaping
_qf the slot of the pile guide member as ﬁhe'pile is driven
therethrough into the substrate. |
15 2. 'A-system accérding to claim 1,vin which each pair of
interfitting pfofiles 'comprises a first part pfovided on
the pile and a second patt provided on the 'pile guide
- member. . | |
3. A system according to claim 2,. in which the.>first
20 parts comprise a pair of ‘elongate plates mounted on the
Apile, the elongate plates being angularly spaced apart and
aligned'parallel to the longitudinal axis ofvthe pile. -
4. A system according to claim 2 6r 3, in which the‘first
parts are spaced awayfAfrom a leading end of the pile,
25 towards the laterally protruding coupling. |
5. A system according.to claim 2, 3 or 4, in which the
fir;t parté are disposed substantially - symmetrically on
opposite sides of the laterally'protruding coupling.




*1D PoZ5 _whi ch ine a_surface aligned Cr)parallel .
10 arid facing away fromthe slot.. Cq or) 8. A systemaccording to claim
£ .7;- in which the second parts conprise a flange or groove provided on the
< inher Cl1 periphery of the pile guide nenmber. 10 9. A system according to
claim?7 or 8, in which the surfaces are disposed substantially -
symmetrically on opposite sides of the slot, with an angul ar spacing
hetween the surfaces of about 120 relpfive to a central axis of the pile
gdi de menber. 15 10. A pile for driving into a substrate conprising: an
ebongate body with a longitudinal axis, a leading end and a trailing end; a
~Ateral ly grot rudiper eoudddigiihgr td teihesne t be eeuphing hei ng | ocat ed
rds the trailing end; and-a pair of elongate plates nounted on the
: ghongat e 2¢hizddytheowbros trvetisr @rel rapgeridrlyheperadt ARaet ohgakkoptates are
Séigned parallel to the longitudinal axis of the elongate body, are
sposed slifst aplahivy oy whet Lpeal tydigielogpdsi P& SHYSE IS the laterally,
proj ecting_ coupling, and are angularl spaced ?y ﬁbout %20 re%aiive to the
yone or’.c to ., 1N ‘
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5 which the second parts each define a surface aligned

parallel to and facing away from the slot.
8. A system according to claim 7, in ‘'which the second

- parts comprise a flange or groove provided on the inner

2006323486

periphery of the.pile guide member;

10 9. A syétem according to claim 7 or 8, in which the
surfaces are disposed substantially symmetrically on
opposite sides of the slot, Qith'an aﬁgular spacing between
the surfaces:of about 120° relative to a central axis of the
pile guide member.

15 10. A pile for driving into a subétrate comprising: an
elongate body with allongitudinal axis, a leading end and
a trailing-~§nd; a laterally protruding coupling for a
tether, the coupling being located towards the trailing
end; and a pair of elongate plates mounted on the elongate

- 20 body towards the trailing end, whefein the élongate plates
are aligned parallel to the 1longitudinal axis of the

' eiongate body, are disposed substantially symmetrically on
opposite sides of the latérally projecting coupling, and

are angularly spaced by about 120° relative to thév

25 longitudinal axis of the elongate body.




