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W TH SAI D SYSTEM 10 BACKGROUND OF THE | NVENTI ON 15 FIELD OF TH NTI ON
The invention relates to pile driving, and nore particularly, but not
exclusively, to underwater pile driving, e.g, for stabbing piles directly
into the seabed. DESCRI PTI ON OF THE BACKGROUND ART 20 It is known to
provide a guide for aligning a pile wwth the surface of a substrate into
which the pile is to be driven and to provide stability for a piling
hamrer. Particularly when piling underwater there is the problemthat after
the pile has been introduced into the seabed or 25 the |Iike, the guide nust
be renoved to allow the pile to be driven into its final position. This

gui de renoval is tinme consum ng and t hus expensive. Accordingly, the
present applicant proposed in International patent ~ 2 ~Ad~ n005 z
publ i cation W99/11872 a pile guide which allows pile driving to continue
fromstart to finish without any need to interrupt driving to renove the
gui de. The pip 7k i i 5 conprises a

pi l e guide nerrl%g?ﬁmfgﬁ S?E%%}i‘é?%%%sﬁ# gﬁg“édé’i‘gm%%%‘}%g‘z%lsﬁﬁT% ew of which
is reproduced in Figure 1. The base franme (10) has a substantially
rectangul ar footprint (made up of a wel ded framework of girders and
mudmats) with a centrally-placed aperture (12) through which a pile 10 (14)
i s guided. The base franme 10 thus surrounds the pile

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 pilés 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 ig 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 position. This gulde removal is
time consuming and thus expensive. Accordingly, the

present applicant proposed in International patent




(14). It will be seen however, that the base frane is for | '
aperture or slot (16) extending through the frane fronlitg?gxpg§2@&§to t he

central aperture (12). and - through which a tether or rigging (18) fixed
to the pile 15 (14) can be passed. In practice, it is inportant to
orientate the pile so that the tether/riggging (18) wll be aligned in a
predeterm ned direction according to the intended use of the pile (14).
Until now, a set pile orientation has been 20 achieved using so-called
ori ent at i onppbatestonont HEO9A /€8 2hi ah phhagenaidui adiphat &1 Syes empiile t he
pile guide nmember of the pile guide. The orientation plates are positioned
on the pil esriningk howsontisneattivom rdlaat:i we tiirtish tetthenitr iy ngsd
couplings provided on the piles. In use, 25 the orientation plates wll
engage the §@i detpryvptsgsiehnasteactmons -wrd gutigiesd pile is introduced
into the pile guide menber. The guide plate systemforces the orientation
pl ates to fol | owTBeh&ikal dpavings apuaysitive | descailbedAdin 2PO9/11872
5 comprises a pile guide member which is supported on a base
frame, a plan view of which is reproduced in Figure 1. The
base frame (10) has a substantially rectangular footprint
(made up of a welded framework of girders and mudmats)
) with a centrally-placed aperture (12) through which a pile
10 (14) is guided. The base frame 10 thus surrounds the pile
(14). It will be seen however, that the bage frame is
formed with an aperture or slot (16) extending through the
frame from its exterior to the central aperture (12). and
- through which a tether or ridging (18) fixed to the pile
15 (14) can be passed.
In practice, it is important to orientate the pile so
that the tether/rigging (18) will be aligned in a
predetermined direction according to the intended use of
) the pile (14). Until now, a set pile orientation has been
20 achieved using so-called orientation plates on the piles
which engage a guide plate 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. In use,
25 the orientation plates will engage the guide plate system
as each mig-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




3 further |lowered through the pile guide nenber, causing 1BGJRN|§E$O rotate
about its axis until the desired orientation relatlve to the bas rame is
achi eved. The present applicant has appreciated that nore 5 precise control
of the orientation of piles being driven into a substrate (e. g. seabed)
may be desirable, particularly in high s%ell conditions producing heave
situations. In accordance with a first aspect of the present 10 invention,
there is provided a systen1for controllln% pile _orientation copprising: a
pile: and a%+ fﬁ*‘gﬁ. 50 Shxpuet fhe pelei puides Wembaer g FIRRLESPS he
substr.at e, #ig|5|ng a base frame and,a pil e, guide nmber. nou ted (9 t he
base frane, R pi F& ak@tpFPe FRWE nebbr BEFIEngWMELd) i Jdist y desire

i nt erengagabl e, roflles c r|S| and second par.t.s ch are
configured t&%AHIYPY c'ffa 1i§fﬁe@§ F:bet %aﬁﬁrf’é%‘[‘e A7y AE-SyE%nt at i on

I h d h i d
Char act er i sed ?n“#m%tge#s%rﬁfet RIS iR | BEDFEFLAERS cOMBFi BT rd 20
d f t d.to t d
ori ent ati on BreTH Frattel O EHED B i onhéi eI 2885 vene ati on
has been corygact ed by é%%%&%%%a?ﬁggoé of %Egezﬂrs gcpﬁgsgg%ﬁ The

third and fourt parts prevent T entation’ of rom changi ng
after the fi aach ng pa ha e t e is
driven into ]%E%Iét subsafl?g{feanhgaﬁﬁl réﬁgjr';l %ﬁ?‘%ﬁﬁ?a}}sgseﬁggﬁ%éh?on?%ﬁ? ed to
engage each githeirfeipre the first and second parts 4 12 JAS 2005 slide
past and di sengage each other. In this way, thereis no risk that the
predeterm ned oriBnt aldcotdahckhewpih e | Finst kepwmitnt af neshevhegebbatfirst
ahd second partsdi sengage. This may be particularly inportant in

heave5si t Lat imnsniviwich tterepricd ygasypieteddi egrear doroventnt:d lingheipel e
relative to the pile guide. In the conventional arrangenent, once the first
and second perientebions| cdpeztsding:anat hetleanpndevanisilbe | evtigle ofickn t he
pile maycause the first and second parts to_ jam agai nst each other 10duri ng
heave- i nduce¥PPeriainy etpwiidenaentht ivhaltivesr ekitiyyabhe pubstrasece. g.
second and fourthparts) aqn the pile guide may be contiguous or may bespaced

apart. The | FREREHERAG LIt riTame (aé"-cb a fHJr]set BHGeh eqbeET F?Pnéiﬁ’dt RE pile

are spaced art along t he | engt hl5p |Ie The third and fo arts
y conpnsg'?% FARE. | FRaRnb et e e]PlJr‘?\ S CpdRtel Otale
menber S d flt The. pl at Ilke be .nount ed..on the| ile,
and the c%%n%% ééﬁh ?%ﬁﬁd%ﬁ?%%%aﬂ13 Bﬁ%??lgﬁ t%&rglle g@lde
nb Th f th
;TIsat grl i kg (r:re%er ag%ﬁ% e S %%ar eg‘%ﬁﬁﬂ’éﬁgﬁ@l Rga% 111}5} EgE%h\é&%ﬂanngl

may al so havgg L ower Jdr%@%qh%qﬁg i fﬁlérgsﬁ,?_gﬁﬂ &{ﬁz@'é&ethbk%%@enber

if the pile rises up throug e gul uri ng heave
si tuation). TheigdanselneBphe < osamik b@ég\@eaa@hpatheﬁt Hhacepkatgeq the

spacer plates being configured to centre the J~~ 205 5 pile in the
pi’/l e gui de nﬁnbéhatThhefum&brangageﬁgn@r@&ﬁu&snﬁthhﬁancﬁmpﬁiay|uhﬂmﬂ|on
20 and fourth parts which are configured to maintain a
predetermined orientation of the pile relative to the pile
guide once any mis-orientation has been corrected by
interengagement of the first and second parts.
The third and fourth parts prevent the orientation of
25 the pile from changing after the first and second parts
have cleared each other as the pile is driven into the

substrate. The third and fourth parts may be configured

to engage each other before the first and second parts




pl ate and a guide plate systemdefining a helical pathway for the
orientation plate. The orientation plate nmay be nounted onitzﬁd,é.w Egnse and
the guide plate system may be provided on an inner periphery of the'pile
gui de nmenber. The guide plate systemnmay define a pair of helical pathways
of opposite senses of rotation, which define a tapering channel

t herebetween for correcting any ms-orientation in the pile. The tapering
channel may have a 10 flared portion at its lower end for re-capturing the
ori ent at i on SHi&ce RtuIand ndlsrngageveadpwatbsty el AN whiteo waie pileregui de
after the first and second parts have slid past each other. In another
aspect of tHé& preserik i Hahttlem Predetermipedufentatidre gfbrthl inddey i nto
a substrate, ., qgﬂggle 15 conprising: an el ongate body with a | eading end
and a trail i‘“ﬁ‘;L ot a b0 JHiHG rebeRvithg of #xathepndt mecswdh| P3G Sei ng

| ocated toway.ds the trailjng end;, a first nmenber projecting radially
outwardly f S9&SGody, Tiilﬁg maﬁ’stb%PB€F15€?~ﬁ§1Yoé&\P@HtﬁF}g@r@s heave eading

The second FONBEE0EFnGParTaeY GHRRDIS oo iR ic STV | TGy SRR o  he
Ui de and ¢ G751 EBHEATE YA Y8, I 1o GHbl At oHBabBroRPRPRRECHE pi e
gulde. 29 it i de SIUIBLLY, oLEAClde SOl i
-(I)-Pet Lier st Mejghgr cﬁ{éd/aﬂ{oéﬂé%,seawaéﬁrmfé—wer&eat@oﬁ % % Vf-):{f'e tnh]aey pl ane
) cause the first and second parts to jém against each other
10 during heave-induced, relative upward movement.
The interengagable profiles (e.g. second and fourth
parts) on the pile guide may be contiguous or may be
. ‘spaced apart. The interengagable profiles (e.g. first and
third parts) on the pile are spaced apart aléng the length
15 of the pile.
The third and fourth parts may comprise a plate-like

member and a channel in which the plate-like wember is a

sliding fit. The plate-like member may be mounted on the

\‘u.m.r"‘

pile, and the channel may be provided on an inner
20 periphery of the pile guide member.

The channel may have an upper flared opening for
first receiving the plate-like member as the pile is
lowered through the pile guide. The channel may also have
& lower flared opening for re-engaging the plate-like

25 member if the pile rises up through the pile guide (e.g.
during heave situation).

The channel may be formed between a pair of spacer

plates, the spacer plates being configured to centre the



1 2 J~~ 20D5 6 or each nenber parallel to the | ongitudi na1 Igaﬁiﬁ‘ﬁ the
body. BRI EF DESCRI PTI ON OF THE DRAW NGS An enbodi nent of e % t| on wll
now be described 5 by way of exanple with reference to the acconpanyi ng
drawi ngs, in which: Figure 1 is a planegview of a prior art base frane,;
Figure 2 is a side view of a prior art pile guide for underwater pile
driving; 10 Figure 3 is an exploded view showing a pile (fromone side) and
pi | e gui de pigeben fHen pitetdrgiale seebéoN) of a system enbodying the present
invention; and Figure 4 is a view showing the pile of Figure 3 from anot her
side. 15 DESCRI FHeON {#stSPa(d FE& diBORAMENTmEY gubep?ihoas arpeheatguinde
(20), known from W99/11872, which conprises a base frane (10) (as per
Figure 1) adaéte pid e guilde platisesyble) daflinied @melicabasaimegneoy Tk A
pile (14) (as per Figure 1) is supported by 20 the pile guide nmenber (22)
whi | st bei FignFaetrt mlgtehe hpseriantation phateymavedisedpunted g |the( 14)
and the pile_guide nenber (22) have respectively interengaging profiles
(30, 40) oﬁfﬁléreemanaartth@ SUiGRi @I%aéiatﬁwt%rm@étb%nyr@ﬁﬂsd iFhtt | S t he

25 I 14 at tqQ th I d 20 det d
or bt at | ofbeBep @Ia“c?%e% - Ehaﬁl e - gt a”%‘é%a'p%a@sf’%?e%w?&n?y?ﬁe
i nterengagl%(% RL Oa £s. %%Ohélﬂ Fg?e a, ](c?lr?r isjt F?#ﬁe%é%%? fproga§ r) whi ch

12 JAPE 2~~ §a second ery 0 p| Te

id nmb 22 t %g MY EEQ@ I d
gwt hi6r gepa(r%{h %34%1&?%%5?{ ergrn%arg f g &{)ggr(%rl %f%égtl (12)e
and a fourthy pariehddion an g ';ﬂ'i%r p%ﬂeohc%rp\ér% t Bfamidie g %v'é”eféper
(22). In use, the first part (32) engages the second part (42) as the pile

(14) is 1ewareddi pbacidie api hes Jubwe- erbenr (22)captARYn dgﬁ“ ShordraBhatd h i N
the pile (14) is corrected as the first part (32) sl i des agai nst the second
part (42). gAsitd chould the pile move upwards relative to the pile guide
after the first and second parts have slid past each other.
Iin another aspect of the pregent invention, there is
provided a pile for driving into a substrate, the pile
15 comprising: an elongate body with a leading end and a
trailing end; a coupling for receiving a tether, the
coupling being located towards the trailing end; a first
member projecting radially outwardly from the body; the
first member being located towards the leading end; and a
20 second member projecting radially outwardly from the body,
the second member being axially spaced towards the trailing
end from the first member, the first and second member
being configured to engage a pile guide and to orientate
the pile in dependence on engagement with the pile guide.
25 The coupling may be angularly offset (e.g. 90°)
relative to at least one member. The first and second
members may be angularly aligned. The first member and/or

the second member may be plate-like with the plane of the




10 the correctly orientated pile (14) is further |owered, ti]i R&hzﬁ part
(34) will engage the fourth part (44) to maintain the oril lt\i t he
pile (14) relative to the pile guide (20). The structure of the various
parts (32,34) and (42,44) will now be considered in nore detail. 15 The
Pile (14) The pile (14) includes a coupldng (50) for a tether (not shown)
which is located towards the trailing end (52) of the cylindrical body (54)
of the pile (14). The first part (32) of the interengaging profile (30)
conpri ses a2 RGraNgMbereprapildelpltar etiis6}onpithdisahl ryied gfartdid el to
the longitudinal axis AA of the pile (14) and which projects radially
outwardly f Y-he body (54). The orientation plate (56) has a curved
| eadi ng edg 58 gcl osest to |l eading end (60) of the body (54)) and
chanfer 25 (BZEHRESCRIPLAON; QF FHBcDRBAINGShe ot her part (34) of the
interengaging profile (30) conprises a secondary orientation_plate (70)
which is ali gned%ﬁ t%%%&% theyr irentiast wikle pew nbe ydeserieed i on
pl ate (56). ;Again =~ 2 .~A~ 2005 a the_l eading edge_ (72) of the |,
orientati on ]ﬁiga{"'éy( 795 i%"ar%?de&lt%ot Reberencat itth phet e3CFSBPFAYInG o
angul arly ofc{&sa%;in%% 90 _fr @éhe coupling (50). The Pile Guide Menber (22) 5
e nmemrpeé ki

The pile gui rlPﬂ $ a generally cylindrical housing (80) which

bi e gui do member (E55F oA BaPeRaLyier Sheh i Ee iy HAS rgred (40
includes a pair Qe ¢al; Iyl dg R 3e% C84L Qlior art pile guide for

underwater pile driving;

)

i0 Figure 3 is an exploded view showing a pile {(from one
side) and pile guide member (in vertical section) of a
gystem embodying the present invention; and

Figure 4 is a view sghowing the pile of Figure 3 from

another side,

15 DESCRIPTION OF SPECIFIC EMBODIMENT

Figure 2 shows a pile guide (20), known from
‘WO99/11872, which comprises a base frame (10) (as per
Figure 1) and a pile guide member (22) mounted on the base

} - frame (10). A pile (14) (as per Figure 1) is supported by
20 the pile guide member (22} whilst being driven into the
substrate (24) (e.g. seabed).

The pile (14) and the pile guide member (22) have
respectively interengaging profiles (30,40) different
parts of which either correct any mis-orientation in the

25 pile (14) relative to the pile guide (20} or maintain a
predetermined orientation between the pile (14) and pile
guide (29) - Specifically, the interengaging profiles

(30,40) include a first part (32) on pile (14) which




10 opposite senses of rotation which define a tapering chgm?%? for
correcting any ms-orientation of the pile (14). The taperi | (86)
tapers to a neck region (89) which is flared at its |ower end (90). The

ot her part of (44) the interengaging profile (40) includes 15 a pair of
paral l el guide plates (92) with a .flared opening (94) at its upper end
(96). The guide plates (92) have a spacing function just |ike spacers (82).
In use, the primary orientation plate (56) engages on the helical guide

pl ates (84) SXYges & SRR i {42200 1@he | BNpRPLERLRRRY (He Bil% gui de
menber (22). The pripary orientation plate (56) ,slides agai nst t el engaged
hel i cal gui @8 %@W@@Aﬁy {2Rdusifiythisameree  £hg) ipbersngpeingipratiles
predeterm ned orientation as it is further |qwered. Before the pri y
ori entation &Oat‘}é’ (56C94 2 kBivY BREnel34)86)1% H"??'Péwer?%ﬁﬂ ;%i on

(89), the second orientat] | ate_(70). slides between .the par el
gui de pl at e?‘fft%ﬁg%w% nitl'?’lgpt E‘é‘ Qlléget 4§i'n@cﬁl A eﬁ‘%ﬁr}?lbnp tﬁ‘g)pi | e
(14). ~ 2 JAN.2d05 9 1. A svstemfor_controllin ile.orie tio
Compr i sing® T piiie TIRL RAREEHY o riR b5l 9O BT nf e pife 5
(14) as it is, dri | a strate, r Shng S 0),and a
pil e gui de rr%s ereﬁfgzﬂfﬁngﬁn %ggorp’?hee%%%g% rji:rlrléa (%ﬁ%‘ff%gﬁrgélﬁgand
pi | e guide nmpber; (22 Vi Qg i | y..int n bl.e. pLofi (39240)
conprising fir ste‘t‘; la]% g%%n%gp%(?‘%gégﬁﬂE? %lgcﬁi‘g?egg%ﬁéi g‘%{;}g?jrt ggl)g
axi al |y rotatgyt hes did:s drlble st CL T ( 50y | 80t abipAcEelaksvenso the
pi l e guide (20)1} as the parts lsI I g%{pggét %%%%ngtﬁ{ar ;Qchfar ac?eri sed in that
the interengeotdly paef i kes) (30i48k bupihet edRPIdRrdhigakmngudourtiisparts
(1384, 44) which are configured to mainfain a 15 predeternined orientation of
the pile 1d4)he edtnare iy diieidtedwide (QQ) drCcEvdther Jovetred, athen has
been corrected by interengagenent of the first and second parts (32,42). 2.
A syst em accorgidg seactel dB3m) |, wibhl whertdegde thigi r Hoandh20pdciur t{#4par te
(34,44) are configured to engage each other before the first and second
parts (32, A2yaintaia pdse enteuntavhomger ebhbé piher (12) ARedpsiwm Hecdhing to
any of the preceding clains, in which the third and fourth parts (34, 44)
conprise a prhte29ulidee fdfber (e afbrUcEWERANSE | BhGhi CRCIORS pPREES| | ke
nmenber is a slidi gfié. 12 JAN 2005 to \ . . :
{32,34) and (42,44) will now be considered in more detail.

15 The Pile (14)

The pile (14) includes a coupling (50) for a tether
(not shown) which is located towards the trailing end (52)

of the cylindrical body (54) of the pile (14). The first

A—

part (32) of the interengaging profile (30) comprises a
20 primary orientation plate (56) which is aligned parallel
to the longitudinal axis AA of the pile (14} and which
projects radially outwardly £rom the body (54). The
orientation plate (56} has a curved leading edge (58)
(closest to .1eading end (60) of the body (54)) and chamfer
25 (62) on its trailing edge (64). The other part (34) of
_tﬁe interengaging profile (30) comprises a secondary
orientation plate (70) which is aligned with, but spaced

rearwardly of, the primary orientation plate (56). Again,



4. A systemaccording to claim3, in which the platelike nﬁgbiéﬂ(iﬁg i's
nmounted on the pile (14), and the channel is provided on ah4 r ri phery

of the pile guide nmenmber (22). 5 5. A systemaccording to claim3 or 4, in

whi ch the channel has an upper flared opening (94) for first receiving the

pl ate-1i ke menmber (70) as the pile (14) Bs lowered through the pile guide

(20). 6. A systemaccording to any of clains 2 to 5, in which 10 the

channel further conprises | ower flared opening for re-engaging the
r}n;%eﬁe(a Cfl

plate-like nf 19 fed9fe pYRk ef4)the sexigptahiougilete pl1® gisde
(20). 7. A slg%g%cgccoréjiﬂ? to,any of clains 3 to 6, in which the channel
is forned be ~ A paitlot SpatRtableR ePlebepg2f56 M8 spEeepnalABEtY (92)
bei ng confi cepMoe . the pile (14) in, the pile guide nmenber (22). 8.
A system acg%%rﬁg%%q?%%y%5pmt ﬁgepF‘é‘v(:‘E%I%ﬂ% &% s, in which the first and
second part npri.se.an orientation plate (56) and a guide plate
system (84) ¢ %'&&@e O( way for the orientation plate (56).

9. A syste# accordgi ng | ai m 8, in_which th rieptation plate is
nount ed ong]t he piﬂé@(lk‘?,l%ano&h%e guf"&@bﬁfrat e&@ste B84)2 | sgﬁpﬁ?ﬂ("ggﬂ on an
i nner perip 5 pi i de nbeg .(22). 25 10. A system.,according to
claimg or ﬁ?&nﬁ%@%}% P hoBsHy SR %&é%n“?‘%@%ﬁﬁ o8 IRHRAGS ot ( 84)
defines a paiga@drdeldnal tANANS-1 0Sis es_of.rotation, .which
define a tapeli(rw:i1 ngrchgrﬁelf%G) therlg{?e%\j\%e lfl(;%r S@%ﬁré@t H{‘S Qﬁ;en‘%u&@

e e e e ) | !
orientation 2P, (1éhe Dokt é@)lys‘s@%ﬂgcah%egnglggghgg%g@u%n(90)

whi ch the tapering channel (86) has a flared portion at en

for re-captut4tig timeladeentat ipdipl aFe k&P cShoYhdabhepPit&s (1da)moYe
wards relative to the pile guide (20)

10 opposite senses of rotation which define a tapering
channel (86) for correcting any mis-orientation of the
pile (14}. The tapering channel (86) tapers to a neck
region (89) which is flared at its lower end (s0). The
other part of (44) the interengaging profile (40) includes

15 a pair of parallel guide plates (92) with a.flared opening
(94) at its upper end (96). The guide plates (92} have a
spacing function just like spacers (82).

In use, the primary orientation plate (56) engages on
W the helical guide plates (84) ‘as a mis-orientated pile

20 (14) is lowered into the pile guide wember (22). The
primary orientation plate (56) slides against the engaged
helical guide plate (84), causing the pile (14) to rotate
into a predetermined orientation as it is further lowered.
Before the primary orientation plate (56) exits the

25 channel (86) through the neck region (89) . the secondary
orientation plate (70) slides between the parallel guide

plates (92), maintaining the predetermined orientation of

the pile (14).




after the first and second parts (32,42) have slid past 10 each other. 12.
A pile (14) for driving into a substrate, the pile (14) %Jiﬁ@%: an
el ongate body (54) with a leading end and a trailing enéﬁfgﬁ§, oupl i ng
(50) for receiving a tether, the coupking (50) being |ocated towards the 15
trailing end (52); a first nmenber (32) projecting radially outwardly from

t he body 54%, the first nmenber (32) being | ocated towards the |eading end;
and a sec nber (34) projecting radially outwardly fromthe body, the
second nmenber (34) being axially spaced towards the trailing end 20 (52)
fromthe firstAnsybseem( 32y, coherbillingapdlsecondnnenbenscoBRridindei ng
configured to engage a pile guide and to orientate the pile in dependence
on engageaeptilai t(ha) heapdl e ghiildegulde A2pil €cacgopgbpgihe thaipil, in

whi ch the coupling 25 (50) is angularly offset relative to at |east one

menbers  (12)JAN 2Q05i & ZqtdveA Pht8 BCCAHNGHO JdRigeilAd Ry £lBhee 13, in
which the first and second nenbers (32,34) are angul arly all gned.
frame (10) and a pile guide member (22) mounted on the
base frame (10), the pile (14) and pile guide member (22)
having slidably interengagable profiles (30,40) comprising
first and second parts (32,42) which are configured to
10 axially rotate the pile (14) to correct any mis-
orientation relative to the pile guide (20) as the parts
slide past each other; characterigsed in that the
interengaging profiles (30,40) further comprise third and
fourth parts (34,44) which are configured to maintain a
15 predetermined orientation of the pile (14) relative to the
pile guide {(20) ornice any mis-orientation has been
corrected by interengagement of the first and second parts
(32,42) .
2. A system according to c¢laim 1, in which the third and
20 fourth parts (34,44) are configured to engage each other
before the first and second parts (32,42) slide past and
disengage each other.
3. A system according to any of the preceding claimg, in
which the third and fourth parts (34,44) comprise a plate-
25 like member (70) and a channel in which the plate-like

member is a sliding fit.




15. A pile according to any of clainms 12 to 14, in which{ ?U{Aﬁ] %dSSt menber
(32) is plate-like with the plane of the nenber parall el e
| ongi tudi nal axis of the body. 16. A pile according to any of clains 12 to
15, in which the second nenber (34) isoplate-like with the plane of the
menber parallel to the |longitudinal axis of the body. 10
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W 6. A system according to any of claims 2 to 5, in which
10 the channel further compriges a lower flared opening for
re-engaging the plate-like member (70} if the pile (14)
rigses up through the pile guide (20).
7. A gystem according to any of claims 3 to &, in which
the channel is formed between a pair of spacer plates
15 (92), the spacer plates (92) being configured to centre
the pile (14) in the pile guide member (22).
8. A gystem according to any of the preceding claims, in
which the first and second parts (32,42) comprise an
orientation plate (56) and a guide plate system (84)
20 defining a helical pathway for the orientation plate (56).
9. A system according to claim 8, in which the
orientation plate (56) is mounted on the pile (14), and
the guide plate system (84) is provided on an inner
periphery of the pile guide member (22).

25 10. A gsystem according to claim 8 or claim 9, in which
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after the first and second parts (32,42) have glid past

10 each other.
12. A pile (14) for driving into a substrate, the pile
(14) comprising: an elongate body (54) with a leading end
and a trailing end (52); a coupling (50) for receiving a
tether, the coupling (50) being located towards the

15 trailing end (52); a first member (32) projecting radially
outwardly from the body (54), the first member (32) being
located towards the leading end; and a second member (34)
projecting radially outwardly from the body, the second
member (34) being axially spaced towards the trailing end

20 (52) from the first member (32), the first and second
members (32,34) being configured to engage a pile guide
and to orientate the pile in dependence on engagement with
the pile guide,
13. A pile according to claim 12, in which tﬂe coupling

25 (50) is angularly offset relative to at least one member.
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