1 TITLE: PILE DRIVING 10BACKGROUND OF THE INVENTI&N_15 Fl ELD

1 NVENTI ON The invention relates to pile driving, mmml\“m@lm@“‘@rlz
particularly, but not exclusively, to underwater pile yre.yg. for

stabbing piles directly into the seabed. DESCRI PTI ON OF THESBACKGROUND ART
201t is knowo 20000680mvi de a guide for aligning a pile w¢hcBivessodohace of a
substrate into which the pile is to be driven and to 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 like, the
gui de nmust be renpved to allowthe pile to be driven into its final
position. This guide renoval is tinme consum ng and thus expensi ve.

Accordi ngly, the present applicant proposed in International patent
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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 knoﬁn to provide a guide for aligning a pile
with the surface of a_substrate into which the pile is to
be driven and to 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 like, the guide must be removed to allow the pile to
be driven into its final pésition. This guidenfemoval is
time consuming and thus expensive. Accordingly, the

present applicant proposed in International patent

CONFIRMATION COPY

*G00002*
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WO 2007/ 066078PCT/ GB2006/ 004490 2 publication W99/11872 a pil e guide which
.allows pile driving to continue fromstart to finish without any need to
interrupt driving to renove the guide. However, the pile guide disclosed in
W99/ 11872 may not be suitable 5 with relatively short piles (less than 20m
i n | ength) weqewmesoss | ateral | y protrudi ng coupling forparieidedosdsecat ed at
the trailing end of such piles fouls the pile guide before a sufficient

|l ength of pile is enbedded in the seabed to ensure stability. 10In

practice, it may also be inmportant to érientate the pile so that its

| aterally protruding coupling will be aligned in a predeterm ned direction

accor di ng t oyt daRtigRdegbdsye1892t ke plie. shiget wHikd osiwsatpire may be
achi eved usihg so-called orientation plates on the piles 15 which engage a
gui de pl at e &yBtiew it tdoatprhe frdndestaenbee 6inidte witheuguhde. ngek
orientation plates are positioned on the piles in_a known orientation

rel ative to ¥delver¥emt i Ydvige EBupemAYye bPevedédeon HRA¥EE T esthd n use,

the orient at;i){)fle plgg{ges w.ilsclzlc?s%%aglentﬁ89&}5!1%e72p|r§agze z?é/tstggn suitable

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

10 In practice, it may also be important to orientate
the pile so that its laterally protruding coupling will be
aligned in a predetermined direction according to the
intended use of the pile. A set pile orientation may be
achieved using so-called orientation plates on the piles

15 which engage a guide plai:e system in the pile guide member
of the pile guide. The orientation plates are 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 member, The guide plate system forces the
orientation plates to follow a helical path as the pile is
further lowered through the pile guide member, causing the
pile to rotate about its axis until the desired

25 orientation relative to the base frame is achieved.

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

protruding couplings to be driven into a substrate, at



20 as each ms-orientated pile is introduced into the pile guide nenber.

. The 'gui de plate systemforces the orientation plates to follow a helica
path. as the pile is further lowered through the pile guide nenber, causing
the pile to rotate about its axis until the desired 25 orientation relative
t 0. t he basewbnaimsdom achi eved. The present applicant hasgppoesusbed t he
need for a pile guide systemthat allows piles with laterally protruding
couplings to be driven into a substrats, at 3 least to a point where they
are self supporting and stabilised, wi tThout fouling the pile guide.

DI SCLOSURE OF | NVENTION I n accordance with a first aspect of the present 5

i nvention, theye igoPrOVpdedt a wiwsbemtey akégnidlg aswbdsrtdugi nehdi | e
driving, conprising: a pile having a laterally protruding coupling for a
tether; and stghillésgdi delthonuts ippbingd thet helepiduides it is driven into a

substrate, conprising a base frame and a pile guide nenber nounted on 10
t he base frdﬁgggﬁﬁgggﬂﬂélﬁﬁﬁﬁglﬁﬁnber having in its periphery a slot which
L o 08 LU e PESLELC, 385801 G opBaga her ol o0
menber codprisercwenpathsrdfis|peabbgals bpsedd i #dd nQiphohd | £spitd ch are
configured to resist gaping in the slot of the pile guide nenber as the
pile is drivéwingepélardughiiat compeisiyisst papéle having a laterally
protruding coupling for a tether; and a pile guide for
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 pile guide; wherein the pile and
pile guide member comprise two ©pairs of slidably
15 interfitting profiles which are configured to resist
gaping in the slot of the pile guide member as the pile is
driven therethrough into the substrate.
The slot in the pile guide member allows the pile to
be driven further into the seabed without the laterally
20 protruding coupling fouling the pile guide. The applicant
is well aware that fhe pile guide member is inherently
weak due to the presence of the slot in its periphery.
Indeed, without remedial steps, it may be difficult to
prevent a pile bursting out of the pile guide wmember
25 through the slot during pile driving. Accordingly, the
solution proposed by the present invention is to use

interfitting profiles on the pile and pile guide member

which are configured to resist gaping of the slot.



The slot in the pile guide nenber allows the pile to be driven further into
.the 'seabed without the laterally 20 protruding coupling fouling the pile
guide. The applicant is well aware that the pile guide nmenber is inherently
weak due to the presence of the slot in its periphery. Indeed, w thout

remedi al stwpoorioksotry be difficult to prevent a pile por/eBrodgoodssp of the
pil e gui de nmenber 25 through the slot during pile driving. Accordingly, the
sol ution proposed by the present invention is to use interfitting profiles
on the pile and pile guide member which are configured to resist gaping of
the slot. 4 Specifically, two pairs of interfitting profiles are provided,

with opposedgsliriseesiyn GaRN BaliksOfoPr Oltke® s 8bIKS I Racra1BECvAN .
cat ast rophi ¢ ‘'outward nbvenent of the pile guide nenber relative to the pile

during pilingroviedackwiphi bppbsedit sufiddesngnpreakchl esicoppr psefiked i rst part
mounted on the pile and a second Eart mount ed on the pile guide nmenber. The
first parts deyt@gptios®Tavpar r caFasterRitice qtypsd, maveweld Pardd el to
each other and to the lo itu%jn h ax%s tfeth epihg. The]njgft parts may 10
be spaced avly T rBh°g T‘%‘%lﬁg‘: SR SF PR IR SWAFR Bre %t eral Iy
protruding coupl ifgy Therfbf sinMardiscRY Beofi BNOSRApTHBSEant Eakdy
symmetrically either side of the laterally protruding coupling. The first
parts may bepaurigulcinitydspaceik gpidrd dmd abeatod? (pard atouwmeetioon hehel 5
| ongi tudinal axis of the pile, with the laterally protruding coupling
t her ebet weenpile 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 parts may
10 be spaced away from a leading end of the pile, towards
the laterally protruding coupling. The first parts may
be disposed substantially symmetrically either side of
the laterally 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 away from the slot. For example,
the surfaces may be part of flanges or grooves provided
20 on the inner periphery of the pile guide member, adjacent
and extending 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 wmember.
25 The pile and pile guide member may further comprise
slidably interengagable profiles which are configured to

axially rotate the pile to correct any misorientation of

the laterally protruding coupling relative to the slot in



The second parts may each define a surface aligned parallel to and facing
.away fromthe slot. For exanple, the surfaces may be part of flanges or
‘grooves provided 20 on the inner periphery of the pile guide nmenber,

adj acent and extending parallel to the slot. The surfaces nay be di sposed

subst ant i al g 260f/s6getg | cal | y on opposite sides of the sbet/igardssdfdoend an
angl e of about 120 relative to a central axis of the pile guide nenber.
25The pile and pile guide nmenber nmay further conprise slidably

i nt erengagabl e profiles which are configured to axially rotate the pile to
correct any nlsorlentatlon of the laterally protruding coupling relative to

the slot in el hey i | Gu 8l dgediRaber o @R Oxlh RN D réﬁ%@&{nﬁ ned in

orientation of tHhe Iaterally pr ot r'udi ng coup I ng relat

the pile gui deiemrbeton et aites laketrhe1g! paahtuaiinat ebﬁﬂgﬁ@-lﬂ:@laﬁh@/fel I es are
fully described in 5 the presentapplicant'sinternational application

W03/ 074795. tSUdH“%I$B§nyn|hh%réhgagabﬁéepﬂﬁmbeEs i Pekadésaoffertdher or

menbers | ocat ed .t s.the | eadi.ng en SO as to_rqtate the
pile to ali gr"fS‘P g?%uﬁfifﬁﬁe’iﬁat %tlﬁe %’To%qeﬁn&‘rﬁhef"&&ﬁ deserihedr i ting 10
profiles. s the IN @@g%@an%pwlbane second 43ReGbnQt g, pF €380,

invention, there is provided a pile for driving into a substrate,
conprising: aooe/ongad®. bodyswéh h €1 i0gQiyt udintakeayagablae | gadlifigeand and a
trailing end; a_ 15 laterally protruding coupling for a tether, the coupling
bei ng | ocat edPCOWAR A MRBDEF APt | RgmbaYs éﬂ@at'aﬁ%awwaﬂdSelt(mgaltﬁq;mm es

nmount ed on the eI e by tomard the trailjng end, the_elongate pl ates
bei ng paral | &% & q%ﬁ #%glﬁﬂuPTo hEoFﬁﬁﬁiFhﬁlﬁé%eaﬁPsaéﬂgPhghﬁlongate

body, 20 bei rgughsh S%@tﬁu%tearglc?ély Sy THRLT ica fipdes of
the laterally B?OJegtlng coupl i ng, an% elng %gg%ar y spacedkb dbout 120

rel ati velvo preflidagitudi nal axis of the elongate body. Each elongate plate
is configured to resist a force exerted on one side 25 thereof in a
circunferential dffe@FFoRdangesy W¥@m1@h@epanéraBP§CerFe¢bﬁngn@@@ptlng

A le may al.so be, en subst a [ her ei nbef ore defined but
vm'?lhout t%e llgtvgpgf?lgl/,vLgla%%d}%;prov{]éec? aypgfe %orI driving into a

substrate, comprising: an elongate body with a

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

15 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

trailing end; the elongate plates being parallel to each

other and to the longitudinal axis of the elongate body,

20 Dbeing 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 elonéate

plate is configured to resist a force exerted on one side

25 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



6 coupling.Such a pile could be guided during pile driving with the pile
.gui de as hereinbefore defined, with the slot in the pile guide nenber no

1 onger essential to allowing the pile to be driven therethrough into the 5
substrate. BRI EF DESCRI PTI ON OF DRAW NGS An enbodi nent of the

I nventi on wybl2ogi@eéele descri bed by way of exanpl e and wei/gBtoeéevapoce to t he
acconpanyi ng drawi ngs in which: 10Figure 1 is a plan view of a pile guide
used in a system enbodying the present invention,; Figure 2 is a front
el evation of the pile guide of Figure £ Figure 3 is a schematic
front elevation of a pile 15 based in a system enbodyi ng the present

I nvention; Fbgﬁé/fiﬁb.' s aggehendt pe1secddandl p¥i Mitkat NGuPide phi1Eigure 3
along line IV-1YV, Figure 5 is a sectional Vview show ng detail of pile
gui de nmenber deivime widre thiei geleof gikldrires hier2Ghbgivee GafSinadschénnati c
sectional view of the pile

the slot in the pile guide member no longer essential to
allowing the pile to be driven therethrough into the

5 substrate.

BRIEF DESCRIPTION OF DRAWINGS

An embodiment of the invention will now be described
by way of example and with reference to the accompanying
drawings in which:

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 guide of
Figure 1;

Figure 3 is a schematic front elevation of a pile

15 Dbased in a system embodying the present invention;

Figure 4 is a schematic sgectional view of the pile
of Figure 3 along line IV-IV;

Figure 5 is a sectional view showing detail of pile
guide member of the pile guide of Figure 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 detail of interfitting parts of the

25 pile and pile guide of Figure 7a.

' DESCRIPTION OF EMBODIMENT OF INVENTION

Figures 1 and 2 show a pile guide (10) comprising a

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



gui de nmenber of Figure 5 along line VI - VI; Figure 7a is a parti al
_sect'ional view showing the pile of Figure 3 in the pile guide of Figure 1;
and _Figure 7b shows detail of interfitting parts of the 25 pile and pile
gui de of Figure 7a. DESCRI PTI ON OF EMBODI MENT OF | NVENTI ON Figures 1
and 2 show wopRbd7Re@w de (10) conprising a base franme (p&ycaids/daPbl € gui de
menber (14) nounted on '7 the base frane (12). A pile (16) as shown in
Figure 3 is supported by the pile guidg menber (14) whilst being driven
into the substrate (18), e.g. a seabed. The pile (16) has a laterally
protrudi ng coupling (20) for a 5 tether towards its trailing end (22). The
pile guide neqdbeyasel4)ahas (fos! ota 24k i(N6) t&s pRIdwRhERY Figuascomdat e t he
coupling (20) as the pile (16) is driven into the seabed (18). The pile
(16) and t hesybdoztgdi dey nehberpilk4) ghidee membeai r(d40f whitletf peingy profiles
(see 10 below), which are confjgured to resist gaping of the slof. (24) as
the pile (16§tivengingen thRt SUPRereaned) 1) 9The PF%BG 16)The PLl€ The pije

(16) has a cylJj,ndgical_b Wi j at | a (22)
nount ed therg%éﬂ. rat 65 %g)éf%g?i\ér @%ﬁ?‘gﬁg‘éﬁ pgoéjﬁhgﬁgt o&eogchkgfher and the
| ongi t udinal tebtes Lldowdfrdshei g | erdBng Towi pkates (e asild ogaided away
froma leading end (54) of the pile (16), towards coupling (20). The plates
(52) are anguérdery dpacedhby abousldR0 (34)e. igubtidsd aeriapgery 20-@l pha of
120 at the longitudinal axis LL) and are sym*retri_caIIX ?rran ed around -
but axial |y 3§EERdpFEnthet faur i (797 ( 26) then®ipel 161635 ndE G ti onal
parts (56,58) .Jo0 ed, t r the lgadi e 5 a I B3 P KOAML
orientation %% Oat%edﬂeg%\ggug(ﬁis%g ( g #)g?%gqg(g)rré)e%t ?ﬁa ﬂllsor' entation and
mai nt ai Ni Ng REHFLRCt @A )OHagat &bORa®fst B2 Pht & (ikR)indUbirBEiDéd e(skd Vi Ng. A
conpl ete description of the role of the parts (56,58) in

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 pile (16) 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
(16), towards coupling (20). The plates (52) are
angularly spaced by about 120° (i.e. subtend an angle
20 alpha of 120° at the longitudinal 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 orientation relatiﬁe 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



8 I nternational

.given in thi
‘menber (14)
openi ng (82)
as the pile

driven into

publication WO03/074795, so no further explanation shal
s specification. The Pile CGuide Menber (14) The pile guide
has a generally 5 cylindrical body (80) with a flared top

be

. The slot (24) extends the full length of the body (80) and is
wi.der than wbeaowessets Nng (20) to allow the latter to fipct/opdgsvidone fornmer

(16) passes through the pile guide nenber (14), e.g. when
lifting the pile 10 guide (10) fromarqund a pile (16) which has been
t he seabed (18). The body (°80) of the pile guide nenber (14)

has a substantially C-shaped cross section as illustrated in Figure 5. The

body (80) hagnidwieiipaaiph

on 15 either
(88) facing

10

15

20

25

evpdarfatdont feakl die (Z4pn Thethimepecification.
The Pile Guide Member (14)

The pile guide member (14) has a generally
cylindrical body (80) with a flared top opening (82).
The slot (24) extends the full length of the body (80)
and is wider than the coupling (20) to allow the latter
to fit through the former as the pile (16) passes through
the pile guide member (14), e.g. when lifting the pile
guide (10) from around a pile (16) which has been driven
into the seabed (18). The body (80) of the pile guide
member (14) has a substantially C-shaped cross section as
illustrated in Figure 5. The body (80) has inner
periphery (84) including reaction stops (86) disposed on
either side of slot (24). Each reaction stop (86) defines
a surface (88) facing away from the slot (24). The inner
periphery (84) also includes parts (90,92) for engaging
with parts (56,58) respectively on the pile (16) for
correcting misorientation and maintaining corrected
orientation of the pile (16) during pile driving. Once
again a full description of the role of parts (90,92) is
included in International publication WO03/074795, so no
further explanation shall be given in this specification.

In use, the pile guide (10) is positioned on the
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

introduced into pile guide member (14). Interengagement

w1 {&DidnNclibds pgr4BACt | Gd SHPS £(18Ehedli sposed
side of slot (24). Each reaction stop (86) defines a surface



peri phery (84) also includes parts (90,92) for engaging with parts (56, 58)
_respectively on the pile (16) for correcting nisorientation and nai ntai ni ng
corrected 20 orientation of the pile (16) during pile driving. Once again a
full description of the role of parts (90,92) is included in International
publ i cat i onw¥Be3fobsb%’ 95, so no further explanati on shabér/@82086Ma0i N this
specification. 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 introduced into pile guide nmenber (14). Interengagenent 9 between
parts (56, 5&etandnonpdfies pite, $6)6) andd opartdise (90192)(1en tdiri | paeys peri phery
(84) of the pile guide menber (14) ensure that the coupling (20) is brought
into alignmehi®Ad2h &t okhe¢ 24;ma§ Pryhpheyy Fi(§t) eofa.thas pilee Sapide (16) is

et it wi (RS 340 PORCRT G REF. PRPLRE pA0) (eop=BRERE SLF™ bur ot | ng'
B s e s s 2 gl
resi st ol wasidenoveaentisof fuhf:h@rl d ngtbdece®mMieto( 1éhe r @Jlatel V@licfé the pile
(16). member (14), the plates (52) snugly interfit with the
reaction stops (86). If the pile (16) exerts a “bursting”
force on the pile guide (14) in the direction of slot
(24), the surface (88) of the reaction stops (86) will
10 Dbear against the plates (52) and resist outward movement
of the pile guide member (14) relative to the pile (16).
In this way, the pile guide member (14) relies upon the

pile (16) to enhance its stability and rigidity.



In this way, the pile guide nenber (14) relies upon the pile (16) to
~enhance its stability and rigidity. 10 CLAI M5 1. Asystemfor aligning a
pile during pile driving, conprising: a pile having a laterally protruding
coupling for a tether; and a pile guide for supporting the pile as 5 it is
driven i nt owe 26076dotisat €, conpri sing a base franme and apEi/G8209sie0d0 Menber
nmounted on the base frame, the pile guide nenber having in its periphery a
slot which is configured to allow the,haterally protruding coupling to pass
t hereal ong as the pile passes through the pile guide; 10 wherein the pile
and pile guide nenber conprise two pairs of slidably interfitting profiles
which are cephiggred to resist gaping in the slot of the pile guide member
as the pile Ts driven therethrough into the substrate. 2. A system
according t@.cl ahmsystem \ﬁhrcﬁlé%hn%aﬁr RiflelsiqrﬁPSr letltel PS8 | es
conprises a first part prq ded on the |Ie nd_a d part prOV|ded on

the pile guF@BPHE : ¥f%%1%c% YtSre 3? THRMRPEh t he

first partsGOmprisend: paanrd gf p@hgngﬁcfepﬁ&t% HB& QR qezgspl le and
aligned parallel to each other and fo the longitudinal axis of the pile.

4. A systemiacasr drigeri dntbaas@oarrale, i nompericdinghe basst e sndre spaced
away froma leading end of the pile, towards the laterally protruding
coupling. 2B 5ﬂAesﬁ@Féﬁ1a@@b¢€|¢@Pﬁﬁ?4ﬂQﬂrﬁ¥F bpasy fraven Whiec®itRe first

t di d bst ant t d f th
Fg{efa?[i pbﬁggggfﬁf 8§u3FWh§9 %”iyé %té%%ggg%ﬁﬁlﬁb an%hséeezfoclalﬁs 2

to 5 in WO,2004Q660/8PGN P26/ 44891y protruding coupling to

pass therealong as the pile passes through the pile guide;
10 wherein the pile and pile guide member comprise two pairs
of slidably interfitting profiles which are configured to
resist gaping in the slot of the pile guide member as the
pile is driven therethrough into the substrate.
2. A system according to claim 1, in which each pair of
15 interfitting profiles comprises a first part provided on
the pile and a second part provided on the pile guide
member.
3. A system according to claim 2, in which the first
parts comprise a pair of elongate plates mounted on the
20 pile and aligned parallel to each other and to the
longitudinal axis of the pile.
4. A system according to claim 2 or 3, in which the
first parts are spaced away from a leading end of the
pile, towards the laterally protruding coupling.
25 5. A system according to claim 2, 3 or 4, in which the
first parts are disposed substantially symmetrically on
opposite sides of the laterally protruding coupling.

6. A system according to any one of claims 2 to 5, in



11 which the first parts are angularly spaced apart by about 120 relative
“to the longitudinal axis of the pile. 7. A system according to any one of
clainms 2 to 6, in which the second parts each define a surface aligned 5
parallel to and facing away fromthe slot. 8. A systemaccording to claim
7, in whi chwbhe7eesomnd parts conprise a flange or groover/osmiidesdoon the

i nner periphery of the pile guide nenber. 9. A systemaccording to claim
7 or 8, in which the 10 surfaces are fj sposed substantially symetrically
on opposite sides of the slot, with an angul ar spaci ng between the surfaces
of about 120 relative to a central axis of the pile guide nmenber. 10. A
pile for driyidlg iy Giassupsttatase conpilaslpgspared Sipalrongut abPddy with a

| ongi tudi nal axis, a leading end and a trailing end; a laterally protruding
coupl i ng fot2ef telhkive ttve theulpndigudanray echdd thewRtfs the trailing end;

and a pair of elongate plates. mounted_on {he o] tpwatds the

trailing end; tHe %Y%??@gta(fcfﬁdbﬁlgat BB nén%aggl ?gﬁrt%ob%g% g't hgr;i and to

the Tongi tugingl axis Qdue dﬁ‘éﬂwagscmda\éfiaei ng duepasedasubasantially
e

symmetricall'y on opposite sides of the laterally projecting coupling, and

bei ng angul gty spacedahy fadmty a@8y rivtcat ithe sbott he | ongi tudi nal axis of
the 25 el ongate body. ) ) .
8 A system according to claim 7, in which the second

parts comprise a flange or groove provided on the inner
periphery of the pile guide member.
9. A system according to claim 7 or 8, in which the
10 surfaces are disposed substantially gymmetrically on
opposite sides of the slot, with an angular spacing
between the surfaces of about 120° relative to a central
axig of the pile guide member.
10. A pile for driving into a substrate, comprising: an
15 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 trailing end, the elongate
20 plates Dbeing parallel to each other and to the
longitudinal axis of the elongate 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

25 elongate body.



