W2011/ 083324PCT/ GB2011/ 050004 1 1 5METHOD AND APPARATUS FOR DRI VI NG A

Pl LE | NTO A SUBSTRATE  10DESCRI PTI ON 15The present invention relates to a
met hod and apparatus for driving a pile into a substrate, particularly but
not excl usiwglw 14833 heven or undul ating underwater substRGHEBIIY50M8cAl i sed
variations in level. It is known to provide pile guides for underwater 20
piling, see for exanple, Sea Steel Limted s range of pile guides as
described in W99/11872 (Fast Frane pile guide), W01/ 92645 (Fi nned

Frame/ Fol | ower “pil e guide), WO03/074795 (Orientati on Oont tol pile gui de)

Z?g WD2009/ 024739 (Inclined Frame pile guide). Howe Dmmmlmn’mmm“m
B HHIIIIIIII[IIIIllIIIllII[lllIlHlHllI

apparatus for driving a pile into a substrate, particularly

but’ not exclusively an uneven or undulating underwater
substrate with localised variations in level.

It is known to provide pile guides for underwater

20 piling, see for example, Sea Steel Limited’'s range of pile

guides as described in W099/11872 (Fast Frame pile guide),

WO01/92645 (Finned Frame/Follower pile guide), WO003/074795

(Orientation Control pile gquide) and W0O2009/024739

{(Inclined Frame pile guide). However, such pile guides are

25 not ideally suited for driving a pile into an uneven or

undulating underwater substrate with localised variations

in level. This is because such an underwater substrate

will have a tendency to support the pile guide at different



25 not ideally suited for driving a pile into an uneven or undul ati ng
underwat er substrate with |localised variations in level. This is because
such an underwater substrate will have a tendency to support the pile guide
at differentVOX\B/83%4/ 083324PCT/ GB2011/ 050004 2 angl es t¥FHGBHOREINWANt al in
different |ocations, which would result in piles being driven into the
substrate in different, non-vertical oriemtations. The present invention
has been devised to overcone such difficulties. 5In accordance with a first

e T o neahhfaented NYARL LA JRLS | 2 PLRYARM Pl gdnde T,

supporting a pife as 1t is driven rnt0 a subst

f havi - iy face:; fand g pi ' Bh
rame having @oﬁi@n§és§y?sHha%ﬁ]%QQQthlt%ﬂﬁk%ﬁe 3@% éhéné§§é¥y%£% MEroer

configured to guide a pile in"a 10 pre erm ned direction eret nrough as

it is driven apfoefemtlbsidrabrttibelpblefitt tiodMage bebognpountast 4 t he
base franme via a plurality of support nenbers extendi ng therebetween;

charact eri sedhaa béan devilsedstooneenfordesyahudakfiyudiedipport nenbers has
an adjustable Iength, with 15 |l ength adjustment of the or each support
menber enabBl i ng t h&? prasgerdantaedidily eat | birsto bepeati ezf r ¢hat | peedentt he

pl anar substrate-engﬁgiq%}surtace of -t he- base-frane._--- In this way,
the orientati dRVHRt PRI LTRAPER RePitfyauice t her hadRPITEHRY may be

altered, for gxanpl m% commodate an und Iaging substrate. The pile
gui de nenber_ﬁay beg g!ﬁ% gﬁﬁagptéﬁgﬁyatﬁggﬁgﬁ? Fi t GO SUISor 2 rs,
at least duripgafl! hadinyl N9. o108LP ThbsBEaRL- LEARt: M 68 AURDOT Logeibers,
for exanple, four supporT nenbers. Each of the's ort . menbers-nay,
-be-equi di stapiie- Zdidd ordner)i lRngigdec8ENBSr Sqguide 4N PN ariAangenent,
each of the support menbers has an adjustable |l ength. There nay be at |east
t hr ee adj 49t apred¢teengiimesugiiaett renbehsre fliafouekaapl et f o8r dadyerstatde- engt h
: substrate, the pile guide member being mounted on the base
frame wvia a plurality of support members extending
therebetween; characterised in that at least one of the
plurality of support members has an adjustable length, with
 15 length adjustment of the or each support member enabling
the predetermined direction to be varied relative to the
planar substrate-engaging surface of the -base-frame. -
In this way, the orientation of the pile guide member
relative to the base frame may be altered, for example to
20 accommodate anlundulating substrate. The pile guide member
may be wholly supported by the plurality of support

members, at least during pile driving. There may be at

least three support members, for example, four support

-members. Each of the support . wembers-may. -be..equidistant. -. —

25 from the pile guide members.
In one arrangement, each of the support members has an
adjustable length. There may be at least three adjustable-

length support members, for example four adjustable-length



WO 2011/ 083324PCT/ GB2011/ 050004 3 support nenbers. The at |east three

adj ust abl e-1 ength support members may be arranged around the pile guide
menber to enabl e conponents of the predeternined direction to be vari ed in
two differeffO MY each perpendicular to 5 the planar BODEBRH1/@s0eMgagi ng
surface of the base frame. The two different planes may be nutually
orthogonal . Thus, by varying | ength adjusthents of the support nenbers, the
predeterm ned direction of the pile guide nenber nay be able to sweep out a

substantially coni cgl ‘E‘% file relative 10 to the base franme. The
I

substanti al | y CERC. % may Havéta MeBFhuftRsef atipitableatengtist 5.

The or each ac&@ | e ﬁg]%_t p nber y. conprise a j.Qint assenbly
haSi ng a first patro?gcgﬁép e LJ‘t]oﬁlfL’{ﬂqu)éas PR gar‘_f'dfo ecbii® ., Pot2eabl e

a
relative to themb? ftiof $haBak! comBHRLEM tOr t@ﬁ% .:!-eede(yeix%e.mggt g%gﬁi%;cgt ﬁe

joint assenbly is configured to accomodate es in-orien
pil e guide - mmbare nelrdeidvant ewbhaibaseeht aFEandd 8, J(pgér%tengagﬁ@% YeoONE

i ' ' nd the
Ot her part Ay heorpierse seiouSig-Eugga agc ket Faia wh Gind NeasoheE el
nmenber is rotatably nounted. The spherical nmember may be coupled to an
el ongat e menbdfS( &¥g. difgrenth RiEneswERYt he et tldiczthogonalof Thes,
el ongat e nenb%gr_qrar_y_ihg length adjustments of the support members, the
predetermined direction of the pile guide member may be
able to sweep out a substantially conical profile relative
10 to the base frame. The substantially conical profile may
have a maximum half angle of at least 5°.

The or each adjustable-length support member may
comprise a joint assembly having a first part coupled to
the base frame and a second part, rotatable relative to the

‘15 first part, coupled to the pile guide member. Such a joint

assembly is configured to accommodate changes in
orientation of the pile guide member -relative to the "base
frame.

In the joint assembly, one part may comprise a

20 substantially spherical member {e.g. bush) and the other
part may comprise a housing (e.g. socket) in which the
spherical member is rotatably mounted. The spherical
member may be coupled to an elongate member (e. g. rod). 1In

T - this way the longitudinal -axis -of the elongate member :may - -.-

25 pivot relative to the housing as the spherical member

rotates therein. The spherical wmember may have a bore

extending therethrough, and part of the elongate member may

be a sliding fit inside the bore. Such an arrangement will



25 pivot relative to the housing as the spherical nenber rotates therein.
The spherical nmenber may have a bore extending therethrough, and part of

t he el ongatwqbs:r may be a sliding fit inside the bore. Such an
arrangenent "W PP Y%3%42011/ 083324PCT/ GB2011/ 050004 4 al s0PEEEBMIHENY any
changes in separation between the second part of the support nenber and at
| east one ot her support nenber as the oriéhtation of the pile guide nenber
changes in relation to the base franme. 5In one form the pile guide nenber
may be shaped 3g.2 sk ow cylinder.In,other forns, the pile g}l),lel de

| |
member nay be “as di 'S¢ oseoéi]a?‘r? VO S2BHGSFor 1 SSRAERT PP e LSAWERT
stabilising fi r discl I 0 9 r.,us ifh piles with
orientation CS%?'FSF tpggg, o(?r: tggeeclj%dﬂ@hosc ﬁ%&n%(ﬁf?/ g%%%tmm?%ro EFwith
piles with preipbestWhbabet NSEr a6 ¥i1dhiGRil8S ReNYnAY Rn af Ehgaeimew& pile
gui de nmenber to resist bursting pressures in the latter. In one particular
form the pil ehgogde menbsYatimy he abke dbssd dxashei.n W99/ 11872 whi ch
conprises two portions 15 novabl e between an operative position and an
i noperative positién. oha fasnopehatpile poside oembthembwobpOoshiPRs d@Ya
define a holl ow cyll i nder, for-quidi ng-a-gi | e-as-it is driven into a
substrate. |nStRBIEndRtaW VY IIOERE on, IRhethas Formpond Heavied ke pawtded
(each by pivot ieglg 9vva¥ alr&ound 2 reg\eecti ve })i vot axis fromtheir
operative positions) tH af | v P FFvitRgW PR cotRdhderangedrith PHESI | e

fully into thgeubskalesbyng ?%2555{?*‘ LRout LRSS LEMIRT wbBY) b e dd%H! ! ©

gui de nenber. Each portion o e gui
use with piles with orientation control tabs, or as

10 disclosed in WO02007/066078 for use with piles with profiles
 which interact with corresponding profiles in the pile
guide member to resist bursting pressures in the latter.
In one particular form, the pile guide member may be as
disclosed in W099/11872 which comprises two portions
.-15 movable between an operative position and an inoperative
position. 1In the operative position, the two portions may
define a hollow cylinder for guiding a pile-as-it is drivem ---— --
into a substrate. In the inoperative position, the two
portions have separated (each by pivoting away around a
20 respective pivot axis from their operative positions) to
allow pile driving to continue and drive the pile fully
into the substrate by a hammer without the hammer fouling
the pile guide member. Each portion of the pile gquide
-~ member may be  supported  by- a-pair- of ~.adjustable-length .. _
25 support members, with a pivot axis defined therebetween
around which that portion of the pile gquide member rotates
when moving = between the operative and inoperative

positions. The pivot axis is configured to tilt relative



- nmenber may be supported by- a-pair- of support nenbers, with a pivot
axi-s defined therebetween around which that portion of the pile guide
menber rotates when noving between the operative and inoperative positions.
The pivot WPIND8Bhfigured to tilt relative WO PCT/GB2011/050004

2011/ 083324PCT/ GB2011/ 050004 5 to the base frame as the |l ength of one or
both of the support nenbers is adjusted. Fhe pivot axis may be aligned with
the | ongi tudinal axis of the elongate nmenber in the joint assenbly. 5In

accordance with second aspect of the present invention, there is provided
a met hod of df:?v?tﬁ‘& }apﬁq e§F‘?’ff‘% gSndike gty 2t ¢ 908, ForkpRiisi RE: the
providing a pL| i rdi.ng.to the fitrst aspect of the present .
i nventi on; po%ﬁ?% ﬂ‘ge"?}%% pic‘jLF_egcgla}l%réec\f\ﬁ t hf}}ehé’lb'%gn?ﬁuﬁom%%b% ra;tleq-ngﬁlgag! ng
surface of thgibasent! aBRtES&IAM OBl d1CoNORNE CLIbaSUDS! highBer A0 aeUStI N
the or each support membef with an adjustable Iength to tilt the pile guide
menber rel ati ygih®e g;sf@m%e frame such that the predeterm ned di rection is
al i gned substantially vertically -15 when the planar substrate-engagi ng
surface of 5the basknf earerdests oenthhea nescbrdelaspebst réf ethe presbie
support nmenbers--may- be -adjusted -whEar the -pile guide is in situ (i.e.
positioned w tRAVeRelPlanthesur fec@rongdging Jwthede of dhevirseaf mide .
resting on the non-Ilevel 20 substrat eé,even when, the non-| evel substrate is
under wat er . SUPPEPt et SVEAgtTHLSHFBEE me FOMREYSHRI: providing a pile
guide according to the first aspect of the present
invention; positioning the pile guide with the planar
10 substrate-engaging surface of the base frame resting on the
non-level substrate; and adjusting the or each support
member with an adjustable length to tilt the pile guide
member relative to the base Fframe such that the
predetermined direction is aligned substantially vertically

-15 when the planar substrate-engaging surface of the base

frame rests on the non-level substrate.

The gupport members-may be -adjusted when- the pile - - - -

guide is in situ (i.e. positioned with the planar surface-
engaging surface of the base frame resting on the non-level
20 substrate), even when the non-level substrate is
underwater. Support member length-adjustment may be
carried out automatically (e.g. with the aid of a level

detector and control circuitry for producing 1length

e adjustment signals in response +to- output: from. :the--level. .. ... ...

25 detector). Alternatively, support member length-adjustment
may be carried out remotely, with external means such as an
ROV  (remotely operated vehicle) providing feedback on

orientation of the pile guide member relative to the



carried out automatically (e.g. with the aid of a |evel detector and
control circuitry for producing Iength adjustment -signals in response to
output, from,the--level... 25 detector). Alternatively, support nmenber

| engt h- adj USORHYO83R$ be carried out remotely, with ext cRGRIEBINEHIT0SUCh as
an ROV (renotely operated vehicle) providing feedback on orientation of the
pil e guide nmenber relative to the WO 2015/083324PCT/GBZOll/OSOOQ4 6
vertical . An enbodi ment of the invention will now be desprlaﬁq,hby

way of exanple apd wth reference to the acconpanying Figures in i ch:
5F¥gure 1 rg Xeﬁg%%%%ttive view fromthe front, one side and above of a

pil e guide enbodyiﬂg L o&§é§ﬁy“of %g&%%%TFiTBFng#ggégsﬁ%agg¥€?¥et%il of

a part of the pile gurde ringed 1n

detail of heppariaySRELidndidd Wil Zivith rerEldHie® ¢b 1 End SE6LKONY1nY oW Of
the part shown in Figure 2;
Figures in which:

5 Figure 1 is a perspective view from the front, one
side and above of a pile gquide embodying the present
invention;

Figure 2 shows detail of a part of the pile guide
ringed in Figure 1;
10 Figure 3 shows further detail of the part shown in
Figure 2;
Figure 4 is a sectional view of the part shown in
Figure 2;
Figures 5A-5C are front elevational views of the pile

15 guide of Figure 1 on different substrate orientations; and

Figures 6A-6C are side elevational views of the pile

guide of Figure 1 on different substrate-orientations .-~ -~ —— — --

Figure 1 illustrates a pile guide 10 embodying the

present invention. The pile guide 10 comprises a base

20 frame 12 having a continuous planar substrate-engaging
surface 14, and a pile guide member 16 configured to quide

a pile (not shown) in a predetermined direction {arrow A)

relative thereto as it is driven into a substrate 18. The

- pile guide-member.. 16 is mounted on the base frame- 12 Via -. o wone...

25 four support wembers 20 extending therebetween. Each
support member 20 has an adjustable length, with
adjustments in length enabling the predetermined direction

to be varied relative to the planar substrate-engaging



Figures 5A-5C are front elevational views of the pile ,15 guide of Figure 1
on .di fferent substrate orientations; ?nd 1F|gugg?f6A-6$ arg f:g?e

vati onal _views of the pile guide of Figure on di fferent subs
glrieent at i onsY0 2011/083324 gurg 1 Igl ustrates a pile guide 10PERESAYI1AE0DHE
present invention. The pile guide 10 conprises a base 20 frame 12 having a
conti nuous pl anar substrate-engagi ng surfa&e 14, and a pile guide member 16
configured to guide a pile (not shown) in a predeterm ned direction (arrow
Al relative t E§x9§4itf'§hdriv%p ntg a_substrate 18. The pile
gui de- menber - 18 SroinPEd8n 13 §488%f fAne--1-2---via- 25 four support

members 20 ext endi ng Jfhecebet ween, | Fac ;gngrttgggg§%£$%¥€%§ ngggkgstable

| ength, with adjustments in’l'éngth enabling Yhe 6n to

be varied rel aldMasta®lebecpnasuSshst mln®e28939 19 MPe getail. Each
2011/ 083324PCT/ GB2011/ 05000% 7 surface 14 of the base frane 12.

Figures 2,3 ardijistladlethengti ucdupgporefl wlebad] usd abl&ndengish %upgg&ht |
menbers 20 in nore detail. Each adjustabl e-1ength support nmenber 20
conprises & | cigRem®lysSéniilayisq Raviingta phirtsbrpaliseablssembyp32aceypl ed
to the base frame 12 and a second part 34, rotatable relative to the first
part 32, coupl RS & 15 ee 1guP@e RefBEPNdeParThdt f i rattatpdnle 321andbvades a

i i i a pair of guide rails 42 secured
Pgutslhgg bl ock t400 tﬁ'{el 1t.2cls¥: .rpeé\(l::gl \53? Qgﬂl\é\'fgé] to pthe pileg guide member 16.

The first part 32 includes a housing block 40 slidably
received between a pair of guide rails 42 secured to the

10 base frame 12. (In Figure 2, the guide rails 42 are shown
translucent for the sake of clarity). The housing block 40
is movable along the guide rails 42 between a lowest
position P; and a highest position P,, with movement
therebetween being controlled by a hydraulic ram 44. The

‘15 second part 34 includes a partially spherical bush member

| 50 with an elongate member 52 extending therefrom. The
partially spherical bush member 50 is rotatably mounted -in -
the housing block 40 such that the elongate member 52 may
pivot relative to the housing blbck 40.

20 As shown in Figure 4, the partially spherical bush
member SO0 has a bore 54 extending therethrough; One end of
the elongate rod member 52 is slidably received in the bore
54, allowing a degree of free movement M of the partially

- spherical. bush member 50 along--the. elongate rod member..52,. ..

25 as well as rotation of the elongate member 52 within the
bore 54. The degree of free movement is limited on one
side when a tip 56 of the elongate member 52 engages a

backstop 58. The degree of movement is limited on the



10 base frame 12. (In Figure 2, the guide rails 42 are shown transl ucent
for. the sake of clarity). The housing block 40 is novabl e al ong the guide
rails 42 beé)réf,'en a_|lowest position P1 and a highest position P2, with
movenent t h&r eV REEA bei ng controlled by a hydraulic raREUGB20THE second
part 34 includes a partially spherical bush nmenber 50 with an el ongate
menber 52 extending therefrom The partid |y spherical bush menber-50 is
-rot at abl y-nmounted-in -the housing block 40 such that the el ongate nenber

52 may pivot relati ot ousi ng bl ock .40. . 20As sho in Figure 4, the
partially sphgf'lhggl \égﬁéhsﬁrgﬁiggr %gloq%aes P¥5or'd gﬁggﬁFBnﬁgg@c‘?ﬂ%rg‘t‘Wﬁ}gh.
One end of theegbepgabeg nad e e ol |gﬁQ! received in the bore 54,
allowing a degree of free nSVe%V M gf q"tlﬁé'e par g?laellllel yﬁése&egri%bal p%%slhnghenber
50 al ong-t he- ehengabe tmwd-berEben 52, 25 as well as rotation of the elongate
menber 52 within the bore 54. The degree of free novenent is limted on one

side when a tip 56Th¢ tdigueltabgat tengiibesuppoebgagebeasbagkstepvdbe The
degree of novenent is limted on the WD 2011/083324PCT/ GB2011/ 050004 8

ot her side Ssi ApVglbing hefSeratei nayl et rtheed | miden tgwsidep ordmbeeniier s ®avhi ch
prevents the el ongate menber 52 pulling out fromthe bore 54. The

adj ust abl e- | eAGVR%stPERI? Yeised STigRbatHena svyqrevdien teebaset framd owi ng

the pile gui d‘iz 11 16 to be noved into a vertical ogrientation, even when
the base frame g?g%egt S SR HAIS LS OEERF St 3818, e Tidse OF the
bover ' na effenk | serdiiialy Abedopt! Mid of8EREEaE 8 T APS 12Re26 800 Oures
Figures 5A-5C and Figures 6A-6C. Figures S5A-5C are front
10 elevations of the pile guide 10, 10’, 10”, each on a
different substrate 18, 18‘, 18". In Figure 5B, the pile
guide 10 is on a 1level substrate 18 and all four
adjustable-length support members 20 are arranged with
their respective housing blocks 40 in their lowest

}'15 position. In this way, the pile guide member 16 is

arranged with the predetermined direction (and pile 100)

Vertical. - - e e - R

In Figure 5A, the pile guide 10‘ is on a downwardly
inclined substrate 18’ (as viewed from left to right) .

20 From the starting position shown in Figure 5B, the pair of
adjustable-length support members 20’ on the right-hand
side (as viewed in Figure 5A) of the pile guide 10’ are

extended by raising their respective housing blocks 40 from

- their lowest. position to .their.highest. position.. ..Im -this .. .. ...

25 way, the pile guide member 16’ is tilted anticlockwise
relative to the base frame 12 such that the predetermined
direction (and pile 100’} is vertical. As the pile guide

member 16' tilts anticlockwise, the partially spherical



10 el evations of the pile guide 10, 10', 10", each on a different substrate
18, 18-, 18". In Figure 5B, the pile guide 10 is on a | evel substrate 18

and all four adjustable-length support nmenbers 20 are arranged with their
respective “@U@hﬂ@xﬁﬁocks 40 in their lowest -15 positiRST/GRAIYEDW4nay,
the pile guide nenber 16 is arranged with the predeterm ned direction (and
pile 100) vertical. In Figure 5A, thé@ pile guide 10" is on a
downwardly inclined substrate 18 (as viewed fromleft to right). 20 From

the starting Bos'tion showQ in Figure 5B, the pair of adjustable-|ength
support membePs- 20" BRE Re P §HF§ﬁ%n nsitﬁglfa§g§§’%9\'/é’d’q Pigiit%e BACKSt t he
pil e guide 10,,ar n _ [,S] i.r J-espective _hqusi bl ocks 40
fromtheir | o&vgét S'Bgélgfl gﬁgt (Q)X?{!%{tfé ﬂ?eg egts pS(rio‘si Oﬁ:gtﬁ? -llnn&?ﬁ s%-%-reES Y,

the pile gui desmenber Aéspdctilviel bade 2iiy! QHEMiI3E1" i base
frame 12 such that the pr%det er mbned d%jf)gcti on 1(%§%d816i§{1eﬁ4%%§!},§),\/3§“ cal .
As the pile gutdemmeddter i dHangingnbbeleckni 68, thdepPas tdadde/ SR cal
WO 2011/ 083324PCT/ GB2011/ 050004 9 bush nenbers 50 rotate in their

respecti veSholsi ngeldtookes t40thanddwr fideemechiengat e nenbers 52 rotate in the
bores 54 of their resgecti ve partially spherical bush nmenbers 50, to
accommodat e the ch&AgFAGUP®sPEi oflsf RiHE IYideguitfe henbar @ I@wanslati ve

to the base frane, 12'. In Figure 5C, .the pile guide 10" is on an
upwar dl y i ncl %ﬂgg”é%%sts}’&?&ri%@ ¢ g vidhe J1EVeh TPl t oY gkP) . TiHBh-t he

starting positi i i .pair of adj.ustabl e-length support
nenbers 20" oﬁh? e ‘{heeft g#%ﬁﬁ?ls??dé)%%élg?% Vitewe g}lﬁeFiSSquet € %?ﬂ?hé’fpi | e
gui de 10 are gajeseashdy 8 Bgpbbet rméwtzloveogogﬁéngepé%ﬁ %qd]%rom
their |l owest position to their highest position. In this way, the pile

gui de memher 188 viededthd EiAokensss gl aheveile g{iﬁd@aﬁ@ drare e ddch
that the predetermned direction 15 (and pile 100") is vertical. As the

pi |l e gui de nehRberaigingi ltheiz| oekpestivée hbopaing ablyclspheni dalbbmbusfeirenber s
50 rotate in their respective housing blocks 40, and/or the el ongate
nmenbers 52 rot@VeSt nPPRet RSt ebo sBheir t héghestespesitian par Ehalthjsspigari cal

bush menber s égé %nge guide member 16" is tilted clockwise relative to

the base frame 12 such that the predetermined direction

2-15 (and pile 100”) is vertical. As the pile guide member 16”

tilts clockwise, the partially spherical bush members 50

rotate in their respective housing blocks 40, and/or the

elongate members 52 yotate in the bores 54 of their

respective partially spherical bush members 50, to

20 accommodate the changing position of the pile guide member

16” relative to the base frame 12~.

Figures 6A-6C are side elevations of the pile guide

10, 1io0"r, 10”"", each on a different substrate 18, 18"',
~-18"".. As viewed, the back-of the pile guide 10, 10”‘, 1077 _. ...

25 is on the left hand side and the front on the right hand

side. In Figure 6B, the pile guide 10 is on a level

substrate 18 and all four adjustable-length support members

20 are arranged as in Figure 5B. In Figure 6A, the pile



20 accommopdat e the changi ng position of the pile guide nmenber 16" relative

to:the'base frame 12". Fi gures 6A-6C are side elevations of the pile
gui de 10, 10"', 10"", each on a different substrate 18, 18"', -18"As
vi ened, t heWB28KB32¢ he-pile guide 10, 10"-',- 25 i s on RGTGBBIOMWAC si de

and the front on the right hand side. In Figure 6B, the pile guide 10 is on
a level substrate 18 and all four adjustab?e-length support nenbers 20 are
arranged as in Figure 5B. In Figure 6A, the pile WO
2011/OBBBZ4PCTGQ§§O}&LQSOOO4 10 %ﬁjde 10" is _on. a downwardly inclined
substrate 18" 991838 vlewed® ®PtA IR WACRYS IPAREIRRT SRFHR R0 18 gh@® t han

the front). F e t tien _shown.in Fi.gur B, .the pair of
adj ust abl )e-l eﬁg?té"iup%%?’? L Btk g chel i 1" quliie glfoats hé“;ﬁ%e& dditte 10"
are extended BMer 8i-6ht)d. t NBidn @SPSELEYENQOMS 1 '%ﬁ%&n_“??f%ﬁiﬂ%rf‘dg,gui de

| owest position to their highest position; iin order to ti

menber (16" ¢hadppiikeot0@diustable a1 ettt CAlppirite Meate®s. 205+t BY RiHee
gui de nmenber 16" tilts, the partially 10 spherical bush nenbers 50 rotate
in their réspétenvechotise gl e opkisiedd,0"andirer ekkhenet@npypt eat@iherehdiz sli de
axially in the bores 54 of their respective partially spherical bush
nenbers 50, t5CERIOHHRINVAIRE LRerEENGOpSsPNi bhebt ideesti | pogjtiide rember

16"" relative_to.the,base -15 frane 12"'. In Figure 6C, the pile guide
10" is on an E%%¥d$§gﬁﬁﬁ?i R881Eh‘5’%tréfle orger( 4 v%ﬂdehewptlﬂet [BLigiel e

gu1 o 10 OMBEnbOE 108 (AR i LIS SHEES DG RESHL OB L, ot
From Chel r | ovget “posi 11 on 15 (1ol rREshest-opost TTom I n o ddb HaeIH {he
pil e gui deonespeeridil (andhpi hemd@HS) 50t orctacertiigal tneil entaditives -the
pi | e- gui de- menber 16"fl-tiltS4----
housing blocks 40, and/or the elongate members 52 sglide
axially in the bores 54 of their respective partially
spherical bush members 50, to accommodate the changing
position of the pile guide member 16”' relative to the base
-15 frame 12"'.
| In Figure 6C, the pile guide 10" is on an upwardly
inclined substrate 187" (as viewed,  with the back-of “the -
pile guide 10”" lower than the front). From the starting
position shown in Figure 6B, the pair of adjustable length
20 support members 20”“ on the back of the pile guide 10"* are
extended by raising their respective housing blocks 40 from
their lowest position to their highest position, in order
to tilt the pile guide member 16”” (and pile 1007”) into a
- vertical orientation. As the pile- quide -member 164" -£ilts,----
25 the partially spherical bush members 50 rotate in their
respective housing blocks 40, and/or the elongate members

52 slide axially in the bores 54 of their respective

partially spherical bush members 50, to accommodate the



25 the partially spherical bush nmenbers 50 rotate in their respective

housi ng bl ocks 40, and/or the elongate nenbers 52 slide axially in the
bores 54 of vx{*@iﬂ/\),%?wec“ ve partially spherical bush nenbers 50, to
accommodat e 2011/ 083324PCT/ GB2011/ 050004 11 chanBfHEBYEHIPIEN of
the pile guide nenber 16"" relative to the base franme 12"". It must
be borne in mind that Figures 5A-5C and 6+ 6C nerely illustrate the limts
of novenment of the pile guide 5 nenber 16 fromleft to right (in one plane)

and fromfron |.n..anot her . pl ane). By, conbi ni ng_npvenent. i n both
planes, it w %P%%%%&é%#el%}%o ogoglhgi B:hf% h%u%‘ﬁ SYeede ﬁenbﬁgfi%l‘feeltﬁi ve
to base 12 inchet ygen thgexbrenes illustrated. 10The pile guide menber 16
is configured in accordance with the teachings of W99/11872 (the entire

contents of which atemif€opPobtRd fengida tt\ixa"cefﬁ'@g’é%@) saJée fid ey de
menber 16 conprises two parts 110, 112, each novabl e around a respective

pi vot axis betwagehyanl bpermttiey eheodiinias o@s mehement Nofi g epilde afdi AN

i noperative position (not shown). In the operative position, the two parts
110, 112 déf i memberiolé ofrey| leftertd origiyi diimg oaepplengli aed afrdnt - Erdrs:
driven into a_substrate. In the inoperative position, the tw parts 110,
112 have pi vot8d éﬁgy(ﬂoﬁ?‘éﬁt&%r RIEe)20 BYhSOMbERENg TeYERRnt id datdt
axes) to all ow,pi dr.iving to. continuye. with interference fraomthe pile
gui de and dri %Q%%g’ pif e ‘YT?J]I]I bentpc?Etsﬁglgutfﬁ rBeRE e PRG oPidRi IWideeach
part 110, 112 fined el.an rs 2 fromthe joint assenbly
30 of - - a- -m%igggctlﬁy§?¥§€% rltgf g‘?gssﬁepgg??ei SEﬁ%w %r%sttgﬁ. THAHISS way,
the joint assembhycdcaqf. each support nenber 20 acconmpbdat es novenent of
the pile guide nenber relative to the base frame not only before pile
driving wién | evel Thagpile. gtidé i mgnbdre Pé | €s gubALi GEAREr in W cordance

2011/ 083324PCT/ GB2011/ 050004

with the teachings of WO099/11872 (the entire contents of
which are incorporated herein by reference). The pile
guide member 16 comprises two parts 110, 112, each movable
around a respective pivot axis between an operative
;-15 position (as shown in Figure 1) and an inoﬁer;i:ive position
(not shown). 1In the operative position, the two parts 110,

112 define a hollow cylinder for guiding-a pile guide as it- -
is driven into a substrate. In the inoperative position,
the two parts 110, 112 have pivoted away from each other
20 (about their respective pivot axes) to allow pile driving
" to continue with interference from the pile guide and drive
the pile fully into the substrate. The pivot axis of each
part 110, 112 is defined by the elongate members 52 from

- the joint assembly 30 of--a- respective. pair of ..support ... ..

25 members 20. In this way, the joint assembly 30 of each

support member 20 accommodates movement of the pile guide

member relative to the base frame not only before pile

driving when levelling i.e. tilting the pile guide member



12 into vertical orientation, but also during pile driving when the pile
gui-de nenber noves fromits operative position into its inoperative
position. In another form (not shown), the pile guide nenber may 5 be
confi gured WA 280083334nce with the teachings of WO 01/ 92843/GB2H/SH0¢ r e
contents of which are incorporated herein by reference). In other words,
the pile guide nenber nmay conprise a pairlaf upright guide channels for
receiving and guiding a pair of stabilizing fins associated with a 10

finned pile durjng pile driving. . In yet another form (not shown), the pile
gui de menber MRY° b& SEEHFRGUBT a&&%ar d&te WIh PHELRRaBRLRg<L OV NG

03/ 074795 (th ti, cqont.ents_qQf. which are incorpqrated.herein by .
ref erence). Iﬁhgﬁheéﬁ%ggsle t &SR e 'E?%’é Henber %ﬁﬁmco Pi sSPHE A - 15

of helical guihde;pla 6hedf iPRPOALLE HERICSHAEEQhati on which define a
t apering channel for correcting any angul ar msorientation of a pile with a

cor respondi ng- pr of ih eandtiedt forkNgasessiewdt) OftH@ el badbe OHbfise P Indtes
when passing through the pile guide nmenber. In still yet another form 20
(not shown}, bae @iificguiede henbeccomianee ceohfhguiled iteRaahéngdanse wot h t he
teachi ngs of WD 2007/ 066078 (the entire contents of which are incorporated
herein by ref BE&RERAS |(Rhet R iwer deonteardspi 08 ghildh reerebeinpenpdrated n its

- peri phery a-sl ot,wgii)ch is configured.allow -a | ateral I_K 25 protruding
coupl i ng at t aBRETE P¥ ‘-Eﬁqeéepﬁebbas@a‘l’%?@r tRFas ofthgsPihe Pride maihey

t hrough the pj i de. menber.. Th ile quide ngler has air of profiles
which are engrzra% d?%"f%losyer Espondi ﬁ’g gPBHl%ésglb]ﬁ{%Eﬁ aﬁf’Fzsagofh’é?‘iﬁﬁvé'n@a_sses
13 through thgqapigheaghd ds. paiith Jeagtdon iHAnGeT NGt URRARRES RGLRT & i ! es
resi sting gaping of the slot.

10 finned pile during pile driving. 1In yet another form (not
shown), the pile guide member may be confiqured in
accordance with the teachings of WO 03/074795 (the entire
contents of which are incorporated herein by reference).

In other words, the pile guide member may comprise a pair

15 of helical guide plates of opposite senses of rotation

which define a tapering channel for correcting any angular

misorientation of a pile with a corresponding profile which - - - -

engages part of the helical guide plates when passing
through the pile guide member. In still yet another form
20 (not shown), the pile guide member may be configured in
accordance with the teachings of WO 2007/066078 (the entire
contents of which are incorporated herein by reference).

In other words, the pile guide member may have in its

= = - - -periphery a-slot which is eonfigured to-allow--a laterally . . - _ ..

25 protruding coupling attached to a pile to pass along the
slot as the pile passes through the pile guide member. The
pile guide member has a pair of profiles which are engaged

by corresponding profiles on the pile as the pile passes



WO 2011/ 083324PCT/ GB2011/ 050004 14 CLAIMS 1. A pile guide for supporting a
pile as it is driven into a substrate, conprising: base franme
havi ng a planar substrate-engaging 5 surface; and a pile guide nmenber
configured YO YIWWS24 pile in a predeternined directi on PGREBIRGYM as it
is driven into a substrate, the pile guide nenber being nmounted on the base
frame via a plurality of support nenbers ®&ktendi ng 10 t her ebet ween;
characterised in that at |east one of the plurality of support nmenbers has
an adjustable_|engt.h, with l.ength adjustnent of the or each support nenber
enabl i ng the BJP’é ‘g? rn‘iwf’?ed pdﬁleec??’lbﬂgto PR ari%@F trePRat FOECED thRtYWShar 15
substrat e- engagi NG .Sur ' f . 2: il ui de according to
claiml, in V\EP% g%lﬁ% IIpllziﬁsrqa1 |fst %/Q%%&g%? ocia?’qﬁgn%féf%ﬁecosﬁlpogﬁ‘se at | east three
support nenbers. 3.A pile guide according to claim2, in which each



20 support menber has an adjustable length. 4. A pile guide according to
claim3, in which the at |east three adjustable | ength support nenbers are
spaced around the pile guide nenber to enabl e conponents of the

pr edet er m n¥® WHE¥#24on to be varied in- two different- PEI/EBaMEES8EHCH

per pendi cul ar to the planar substrate-engagi ng surface of the base frane.
5. A pile guide according to claim4, in whii4ch the two different pl anes are
nmut ual Iy orthogonal. WD 2011/083324PCT/ GB2011/050004 15 6. A pile guide
menber accordi h any one of the preceding clains, in which the or each
adjustable-leéggﬁ~§upport menber conprises a joint assenbly having a first

FAER AR b e R R
into a substrate, comprising:

a base frame having a planar substrate-engaging

5 surface; and
a pile guide member cconfigured to guide a pile in a
predetermined direction therethrough as it is driven into a
substrate, the pile guide member being mounted on the base
frame via a plurality of support members extending

10 therebetween;
characterised in that at least one of the plurality of
support members has an adjustable length, with length
adjustment of the or each support member enabling the
predetermined direction to be varied relative to the planar

15 substrate-engaging surface of the base frame.

.f 2. A pile guide according to ¢laim 1, in which the
plurality of support members comprise at least three -
support members.

3. A pile gquide according to c¢laim 2, in which each
20 support member has an adjustable length.

4. A pile guide according to claim 3, in which the at

least three adjustable length support members are spaced

around the pile guide member to enable components of the

- predetermined direction +to.-be varied -in. two different .

25 planes each perpendicular to the planar substrate-engaging

surface of the base frame.

5. A pile guide according to claim 4, in which the two

different planes are mutually orthogonal.



7. A pile guide according to claim®6, in which one part conprises an at

| east partially spherical nmenmber with an el ongate nenber extending
therefrom and the other part 10 conprises a housing in which the at |east
partial ly sPIME%P M enber is rotatably nounted. 8. A pPEEGHIHESIMBCOr di ng
toclaim7, in which the at |east partially spherical nenber has a bore
extendi ng therethrough for slidably recei ¥fng at least part of the ,15

el ongate nmember. 9. A pile guide nenber according to claim?7 or claimS8,
in which the pile guide nenber.-conprises two-g,ortlons; each-- pivotally

novabl e about %a regpe%lf 1S e INF6t BRTREh e ARERH J]:a‘Fﬁ of5er abie PEsi Plfogtlfﬁihﬁegn
' ' b L@ .t 0. : A ' ort.ion i n e
roper e posLan bl 10 Mok i oL Sk P g B

by the el onga menbef extendi ng from

menber. 10. Auppbbedmehndti Cohgrases! § HQEQtaeﬁgﬁhbgye%a O?BtggtfirﬁF

conprising: 25providing a pile guide according to any one of “cl ai s to 9;
posi tioning tiperpi beugledliecon ife Hagepkanne St rat@mRNGAGNIrstisf A40K: Of
the base frame resting on the non-Ievel
5 relative to the first part, coupled to the pile guide
member.
7. A pile guide according to claim 6, in which one part
comprises an at least partially spherical member with an
elongate member extending therefrom, and the other part
10 comprises a housing in which the at least partially
spherical member is rotatably mounted.
8. A pile guide according to claim 7, in which the at
least partially spherical member has a bore extending
therethrough for slidably receiving at least part of the

-15 elongate member.

9. A pile guide member according to claim 7 or claim 8,

in which the pile guide member comprises two-portions, each -

pivotaliy movable about a respective pivot axis between an
operative position and an inoperative position, with the
20 pivot axis of one portion being defined by the elongate
member extending from the at least partially spherical
menmber.
10. A method of driving a pile into a non-level substrate,
- comprising: .. . .. Y
25 providing a pile guide according to any one of claims
1 to 9;
positioning the pile guide with the planar substrate-

engaging surface of the base frame resting on the non-level



16 substrate; and adj usting the or each support menber with an
adj.ustable length to tilt the pile guide menber relative to the base frame
such that the predetermned direction is 5 aligned substantially vertically
when the pl WRZO14ERREr at e- engagi ng surface of the base fRGHH@BIOEHEISE008N t he

non-| evel substrate. L6

substrate; and
adjusting the or each support member with an
adjustable length to tilt the pile gquide member relative to
the base frame such that the predetermined direction is
5 aligned substantially vertically when the planar substrate-
engaging surface of the base frame rests on the non-level

substrate.



