WO 2011/ 083324PCT/ GB2011/ 050004 1 5METHOD AND APPARATUS FOR DRI VING A PI LE
| NTO A SUBSTRATE 10DESCRI PTI ON 15The present invention relates to a nethod
and apparwous1oss32driving a pile into a substrate, partipculGB2by/dsmiosnot
excl usively an uneven or undul ati ng underwater substrate with |ocalised
variations in level, It is known to provihde pile guides for underwater 20
piling, see for exanple, Sea Steel Limted' s range of pile guides as
described in W99/11872 (Fast Frame pile guide), W01/ 92645 (Fi nned
Frame/ Fol | ower pile guide), WO03/074795 (Orientation Control pile guide)
and W2009/ 024739 (Inclined Frame pile guide). However, such pile guides
are 25 not ideally suited for driving a pile into an uneven or undul ati ng
underwat er substrate with |ocalised variations in level. This is because
such an underwater substrate will have a tendency to support the pile guide
at different WO 2011/083324PCT/ GB2011/ 050004 2 angles to the horizontal in
different |ocations, which would result in piles being driven into the
substrate in different, non-vertical orientations._ The present invention
has been>devi sed to oVEFECre ANRCHARRARATHH (¥R DRYNING 4y gBhEE ANID Dot
aspect of the presentSUBSTRATE

10 DESCRIPTION

15 The present invention relates to a methoed and
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), W003/074795
(Orientation Control pile gulde) and WO2009/024739
(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



invention, there is provided a pile guide for supporting a pile as it is
driven into a substrate, conprising: a base frane having a planar

substr at ewengagisaiz4sur f ace; and a pil e gui de nenber conPCHGB2d1BO@AI de a
pile in a 10 predeterm ned direction therethrough as it is driven into a
substrate, the pile guide nenber being maunted on the base franme via a
plurality of support nenbers extending therebetween; characterised in that
at | east one of the plurality of support nenbers has an adjustabl e | ength,
with 15 | engdlaslj ust nede ohorheontakacin syigderemsnbépcanabhs ng whieh
predeterm ned direction to be varied relative to the planar

subst r at e- evgatd ngesuitadé apiiee basadf danwen into | phehissbggyatehdn
orientation_of the pile guide nenber relative to the base frame may be

al tered, fofliekarphle tBPROVecEHiTD R R LRI -atThiy R at EverHd $i | e

ot loast dUFFRGVETE AGTITA O FHEHG HE) 6 P L GASH L FhFBe Support monbers.
cqui di ot Bt 261 FRm RO urd el ot - B GRE - afrandURARTE each
hr e ad] UaLabT A T Dot Heihpor | CRabara. o oL ST Fotr MHRCAEEed engt h
2] ust bl o Pongt o sUoport Enhel o' 1oy be AL anaca ar CURT TRESHI e g

menber to epabhe GRARGRENAS faddie BlLBHeLEEALBRGaGl AECIhAFlR ;DeaNaried in
two different planes each perpendicular to 5 the pl anar substrate-engagi ng

surface of pheebageifie ampemibbe t wondigheeent tpl agasdgny abe prukualiky a
ort hogonal . Thus, by varying length adjustnments of the support nenbers, the
pr edet eLoi nededk texmirosd oditdre jpin eclptadthmenperasneye bies airtieretro isweem out a
substantially conical profile relative
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 an undulating 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 members wmay 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



10 to the base franme. The substantially conical profile may have a maxi num
hal f angle of at |east The or each adjustabl e-l1ength support nenber
may conprweeor/jseizat assenbly having a first part coupl edTiGB20hshmse frane
and a second part, rotatable relative to the -15 first part, coupled to the
pil e guide nmenber. Such a joint assenblyais configured to accommopdate
changes in orientation of the pile guide nenber relative to the base frane.
In the joint assenbly, one part may conprise a 20 substantially spheri cal
menber (e.gsuppshy amsnkiches .ot heThparat meleaonprihseea hdissngble- engdeket )
in which the spherical nenber is rotatably nounted. The spherical nenber
may be coupFedpreot amatlamt eayenber {ergngedd)ardund hithewapithe guide

| ongi tudi nal axis of the elongate menber may 25 pivot relative to the

housi ng as TRABPS§HhEPI €aRPAENSEMPOsCRtEs Atheild rPr IRt SprEre € ad 1 PReiHeen nay
have a bore extending therethrough, and part of the el ongate nenber nmay be
a sliding fFP PRsV@&1fHe Worteio e RS ferftach |perRgydicular to

2011/ 083324PCT/ GB2011/ 050004 4 al so acconmpbdate any changes in separation
bet vieen PhoCSEcona It  SUPSFRC U L bnBGr TaRa H | CASt DARE orFmie.

el ati on to' CheChSsBLFPRRELL SPRORRE. Y ot REERT B of e dibor iy e
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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). In
this way the longitudinal axis of the elongate member may

25 pivot relative to the housing as the spherical member
rotates therein. The spherical member may have a bore

extending therethrough, and part of the elongate member may

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



10 di scl osed in W2007/ 066078 for use with piles with profiles which
interact with corresponding profiles in the pile guide nenber to resist
bursting woessunser4in the latter. In one particul ar forrCTidB20pVd5@00gui de
menber may be as di sclosed in W99111872 whi ch conprises two portions 15
novabl e between an operative position and an inoperative position. In the
operative position, the two portions nmay define a hollow cylinder for
guiding a pile as it is driven into a substrate. In the inoperative
position, takstwaquomniogirsehaveysepbardes (lgnclepprpivoni nigetwesn artdend a
20 respective pivot axis fromtheir operative positions) to allow pile
driving to semendupazhd odritke t Repppte figmbpri prd t3te dadstrare WEherhamer
wi t hout the hammer fouling the pile guide nenber. Each _portion of the pile
gui de menbefURRGT beMSHPPHr 28d thY RYHENEABLORIPhS RS E:iilen Gt Ars REWRsdH t
menbers, with a pivot axjis defined therebetween around which that portion
of the pil ecﬁﬁ%sn%b’é‘? FiHqt & When DRSS §aﬁ‘@tween the operatl ve and

i noperatjve positions. The plé t axhs is.configured to relglglve

2011/ 083324PCT/ GB2094% 0568684 5°FoPLhE FH48% PERESAs "PKe er?&taﬁ Bné or
both of the fﬁ?g;%gggger%éi Srrd?'e% usted, n%tlﬁepl W %&“ Xi s By Qgeal%& d with

t he | ongi t udi ongat e ne j oi n assenbl

accordance iilep 60BE 23PAELCOLedde DRSS od (WP 0N,od NEYE éﬁl@?v' ded

a nmet hod of driving 1B into a non-1 strate conprisin

providing athﬁesgabsi;h@QﬁQr ¢iing tQt ha?s f &1£§&16§@§03n0fwdd3?oﬁ@e)@%ntfor
invention; positioning the pile guide with the planar 10 substrat e- engagi ng

surface of Hbe basenf rpiees esyitly obridecaOibd eveintstdist rahes, ang adjgisting
the or each support nenber with an adjustable length to tilt 't he pil e guide

menber Lel adiiyeldoed htn baszod T A0es UL hidihatsd hel i galiefeey nvined hafididson i s
al i gned substantially vertically ,15 when the planar substrate-engagi ng
surface of whechasmtffermms r @ity onothespondinyelprsifiidtesat éen the phlle
support nmenbers may be adjusted when the pile guide is in situ (i.e

posi ti oned giifiet ReMpeAndo suefhee- bhvgaging RngeR st ime thesd attam
resting on the non-1level] 20 substrate l1}i}ﬁeven when the non-1level substrate is
under wat er . Sippoet PRAbEFLIBhgE AT nehtlgragupde member may be as

disclosed in W099/11872 which comprises two portions
15 movable between an operative position and an inoperative
position. In the operative position, the two portions may
define a hollow cylinder for guiding a pile as it is driven
into a substrate. In the inoperative position, the two
portions have separated (each by pivoting away around a
20 regpective 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 guide
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 guide member rotates
when moving between the operative and inoperative

positions. The pivot axis is configured to tilt relative



carried out automatically (e.g. with the aid of a |level detector and
control circuitry for producing |length adjustnent signals in response to
out put fremazohsbeyel 25 detector). Alternatively, supp®Ct/GERRoIAS0004
| engt h- adj ust rent may be carried out renotely, with external neans such as
an ROV (renotely operated vehicle) providing feedback on orientation of the
pil e guide nenber relative to the WO 2011/ 083324PCT/ GB2011/ 050004 6
vertical. An enbodi nent of the invention will now be described, by way
of exanpl e aad tlid hbagé erfermee tast deactanpEny offig dnegupes batwhp€h:tisFi gure
1 is a perspective viewfromthe front, one side and above of a pile guide
enbodyi ng t ReppeEsenembeyvent§ opdiusted. Fi e eevahowsi tatal |bofakigead of
the pile guide ringed in Figure 1, 10Figure 3 shows further detail of the
part shown Wath the longitudinal axis of the elongate member in the
joint assembly.

5 In accordance with a second aspect of the present
invention, there is provided a method of driving a pile
into a non-level substrate, comprising: providing a pile
gquide 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 Dbase frame 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 support 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 length
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 gulide member relative to the



Fi gure 2; Figure 4 is a sectional view of the part shown in Figure 2;
Fi gures 5A-5C are front elevational views of the pile -15 guide of Figure 1

on dif f erwotosuissizeat e ori entations; and Fi gur es @ATRIB2ar1d3800de
el evational views of the pile guide of Figure 1 on different substrate
orientations. Figure 1 illustratessa pile guide 10 enbodying the

present invention.The pile guide 10 conprises a base 20 franme 12 having a
continuous planar substrate-engagi ng surface 14, and a pile guide nenber 16
configured vergucak.a pile (not shown) in a predeterm ned direction (arrow
A) relative thereto as it is driven into a substrate 18. The pil e guide
menber 16 is nouhttedmbadinenbasé fthendnyeniign?wifldumosupporde smrnidmd 20
ext endi ng t herebetween. Each support nenber 20 has an adjustable |ength,

wi t h adj ust FEnf@Yi rP] efieRPeRaBFng' ke preereeeesi hed Wisr ST ARY W
varied relative to fhe planar substrate-engaging WO

2011/ 083324BEFPER20MR /OB E004 7 surface 14 of the base frame 12.

Fi 2,3 and 4.sh he, st t f_the adjustabl e-] t.h t
menbers 30 i n moPEOURt Al Each BTRTCHIE | htn ROBpor e nERGBE: pome

conprises a_jQLnt a ly 30 having a fj.rst ot _assenbly 32 cqupl ed
to the bases#'ggrrear?% zsaan%gma% sggon% péafp:?e 3zédlrdzet afgg%’%)gy;llél%at ?1;1/% t%reﬁ'ueenocfi rst

part 32, coyﬁbg%tiﬁnthe pil e guide nenber 16. The first part 32 includes a
housi ng bl ock 40 slidably received between a pair of guide rails 42 secured

to the 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 1is 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 dinvention. 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 guide
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
25 four support members 20 extending therebetween. Each
support member 20 has an adjustable length, with
adjustments in length enabling the predetermined direction

to be wvaried relative to the planar substrate-engaging



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 wet2os#083824|1 owest position P1 and a hi ghest posiPCIr@B2PR/0500th
novenent therebetween being controlled by a hydraulic ram 44. The 15 second
part 34 includes a partially spherical bush nmenber 50 with an el ongate
menber 52 extending therefrom The partially spherical bush nenber 50 is
rotatably nmounted in the housing block 40 such that the el ongate nmenber 52
may pivot rehative 1o chethwusasy htagek 40. 20As shown in Figure 4, the
partially spherical bush nenber 50 has a bore 54 extending therethrough.
One end of the eFbayree r@d3nerdsed 52 | shei daply retehebdrén cife bore 54,
allowing a degree of free nmovenent Mof the partially spherical bush nmenber
50 al ong t hddarBhgate- torgHenbePPept pemagrHekl A8 PFerst idstadfl -t hEagtongat e
menber 52 within the bore 54. The degree of free novenent is limted on one
si de when a2f7PSEBLLE 1RIET onPRRO e B omfhgeCWP RS G 5E1Mthe

d ig.limted he WO 2011/ 083324PCT/ 011/ 050004 8

ot her si e SFRTG by SPhESYAR0: ) bt sloohs o) BLoRESEIRLAr & mEBERE Rc b ch
ts th | t I 1] t f h . I .

Bl vt abl o FERgPRCuRROTE RErEarh o BRA (A 5 cvll 1 0 FRttC 419 owi ng

the pil ' 6 b ' t i cal |4 ' wh

he base 11 5nC13 FREPS BRCS man. NorTaoh A ORI are GH e ST 1"

level Iing effget dis-dil | gste abed wdiude] enenchididd i 91688 26 53 AfghiR} gures
6A-6C. Figures 5A-50 are front 10 el evations of the pile guide 10, 10",

10", each opegefiréfierenivestbst reder 18f ¥idel&ailld £2 gdeeudBa the Hid e
guide 10 is on a level substrate 18 and all four adjustable-Ilength support
menber s120 haseafranged2w t H Ihh@igurespecttihee didid ngillsocks ke i ghdvei r
| owest 15 position.In this way, the pile guide nenber 16 is arranged with
the verticakrahal®Ecgur ef&A thdesphe eofuirberity) . 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 block 40.
20 As shown in PFigure 4, the partially spherical bush
member 50 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



(and pile 1-00) is on a dowmnwardly inclined substrate 18 (as viewed from
left toright). 20 Fromthe starting position shown in Figure 5B, the pair
of adj ustwibl2et/ssizth support nmenbers 20' on the right-haoo/GE2de/05e®4vi ewed
in Figure 5A) of the pile guide 10" are extended by raising their
respecti ve housing blocks 40 fromtheir Isowest position to their highest
position. In this 25 way, the pile guide nenber 16" is tilted anticl ockw se
relative to the base frane 12 such that the predeterm ned direction (and
pil e 100') btheersidal sikpliyheopi thegepdeingnbetween tadjes-eantt i mipmiant se,
the partially spherical
members 20 which prevents the elongate member 52 pulling
out from the bore 54.
The adjustable-length support members 20 provide a
5 levelling effect, allowing the pile guide member 16 to be
moved into a vertical orientation, even when the base frame
12 rests on a non-horizontal substrate 18. The range of
the levelling effect is illustrated with reference to
Figures 5A-5C and Figures 6A-6C. Figures 5A-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 level 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.

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 53) of the pile guide 10’ are
extended by raising their respective housing blocks 40 from
their lowest position to their highest position. In 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



WO 2011/ 083324PCT/ GB2011/ 050004 9 bush menbers 50 rotate in their
respective housing bl ocks 40, and/or the el ongate nenbers 52 rotate in the
bores 54 wb 2bheiss32nespecti ve partially spherical bush meehaB0E0)50000
accomodat e t he changi ng position of the pile guide nenber 5 16" relative
to the base frane 12'. In Figure 5Co the pile guide 10" is on an
upwardly inclined substrate 18" (as viewed fromleft to right). Fromthe
starting position in Figure 5B, the pair of adjustable-length support
menbers 20"bosht kembelt- Bandratiade 10n ( abevikewedper tEvguteuBingofblidEksi | e
gui de 10 are extended by raising their respective housing bl ocks 40 from
their | oweséOposndion thet diondsitghesambsss tYdnrotate his whg, bovespilde
gui de nmenber 16" is tilted clockw se relative to the base frame 12 such
that the prefetBe#¥ nE@SEPFRETE opRrtasl amPTicalodysh gepliasc 0, AL t he
pil e guide nenber 16" ti]ts clockw se, the partially spherical bush nenbers
5.0 rotate PACPHBPYArRshBEt FHRNALNSI HSSBFbERSOEOthn@/IﬁTe thE A8 JMgHRSF

menbers 52 ig;ate in, the bares 54 of_their respective partially spherical
5

bush menBe (f?%?F%MFdﬁﬁd#ﬁb&ﬁﬁ§tqﬁy%%&ﬁgrng position of the pile guide
menber 16 reIattﬂejggu&ge&ggseFﬁ%SEEF%%n uide Egg%%§3?$A%%Cﬁﬂh§hcgﬂ$

el evations of the pile qgui 10 ,eac fere ate

18, 18" 180 Al QuBiLe the Dagk ofod NG Rk OHide YeclOfn AQnds is on

the left han I de an ront on e right hand si gure 6B, the

pile guide }PohS e a deMalingubpbtat€od8 ARd @ldudeouspadj uatabberd engt h
support nenbers 20 are arranged as in Figure 5B. In Figure 6A the pile WO

2011/ 083324ReTH 6820914/ S dandiierd 2ON ¢h davwnvies £l Jhd el d ined
substrate 18"" (as viewed, with the back of the pile guide 10"" higher than
the fronb). (ksomiehedstar Figgrposc)i ef sthewpiile khdgdee 188,artd eexptarident
adj ust abl e-1 engt h support nenbers 20"' on the 5 front of the pile guide
10"' are exbgndedshwgr dilseig rhepectespedbpugenboustiauksbl dekEroh falmmn heir
| owest position to their highest position, in order to tilt the pile guide
menber (16" loyaad peosatiop''te | Hieln Regheshl Pesi&APati onInAshike WiY.e
gui de nenber_ 16"' tilts, the partially, , . i
the pile guide member 167" "is tilted clockwise relative to
the base frame 12 such that the predetermined direction
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 rotate 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
16, 10"’, 107", each on a different substrate 18, 18"’',
1877, As viewed, the back of the pile guide 10, 10”°, 10"~
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 B5B. In Figure 6A, the pile



10 spherical bush nenbers 50 rotate in their respective housing bl ocks 40,
and/ or the elongate nenbers 52 slide axially in the bores 54 of their
respect i weoparirisai2hy spheri cal bush nmenbers 50, to accomodazR2e11(5e008hangi ng
position of the pile guide nenber 16"' relative to the base 15 frane 12"'.
In Figure 6C, the pile guide 10" is on anpupwardly inclined substrate 18"
(as viewed, with the back of the pile guide 10" | ower than the front).

the starting position shown in Figure 63,

support nengeide2@0”on itsheoibagk doimmtvhedpy| éngliidedl@hbateaekrt anded (as
rai sing their respective housing blocks 40 fromtheir |owest position to

t hei r hi ghegtieped|t wath itheorikerkt oft ithie thiclei freidmi de” rekighel6"tHaand
pile 100")

52sl i de

10

15

20

25

From

the pair of adjustable |ength 20

into a vertical orientation, As the pile guide nenber 16" tilts,
25 the part FBel frepheri cBrobushe nehdtE snSPedt bien | shavei in rkpae 6k

housi ng axi ally bl ocks inthe

the pair of "adjustable-length support members 207' on the
front 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 100”') into a vertical orientation.
As the pile guide member 16”7’ tilts, 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 050, to accommodate the changing
position of the pile guide member 16”' relative to the base
frame 1277,

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
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 167" (and pile 1007") into a
vertical orientation. As the pile guide member 167" tilts,
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



40, and/ or bores54 the of elongate nenbers theirrespective partially

spherical bush nenbers 50, to accommobdatethe WO

2011/ 0833x0RaT/0382911/ 050004 11 changi ng position of thecpideoguist®4menber

16" relative to the base frane 12"
: 11

changing position of the pile guide member 16”" relative to
the base frame 12”"".
It must be borne in mind that Figures 5A-5C and 6A-6C
merely illustrate the limits of movement of the pile guide
5 member 16 from left to right (in one plane) and from front
to back (in another plane). By combining movement in both
planes, it will be possible to position the pile guide
member 16 relative to base 12 1in between the extremes
illustrated.

10 The pile guide member 16 is configured in accordance
with the teachings of W099/11872 (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 inoperative position
{not shown). In 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




It must be borne in mnd that Figures 5A-5C and 6A-6C nerely illustrate the
limts of novenent of the pile guide 5 nenber 16 fromleft to right (in one
pl ane) amsiofzoamsBizant to back (in another plane). By comrbrmiBrglsv@aent in
both planes, it will be possible to position the pile guide nenber 16
relative to base 12 in between the extrep®s illustrated. 10The pile guide
menber 16 is configured in accordance with the teachings of W99/11872 (the
entire contents of which are incorporated herein by reference). The pile
gui de nmenbeinté congiriicsds bwhephatscd 10,butl2aleachiumivapl pideoudndi aing
respective pivot axis between an operative .15 position (as shown in Figure
1) and an iwbperathee pbdieéti gnidaot mehioen) . moves hefoper aitve qosratiior the
two parts 110, 112 define a hollow cylinder for guiding a pile guide as it
is driven i RPBLAISTHbEREQAL LS | NABRLFHIOFePRASEEOPesi tion, the two parts 110,
112 have pivoted away from each ot her 20 about their respective pivot axes)
to allow pile drif%i ABCEBEEoRPTRAUENSGF t BRPWR br f BRRrRELS rFM IhH PP Jlddle and

2 s o8 Phed %&%i@%&%&&&‘%s”zt o %@Tﬂﬁsﬁa‘htvﬁée?ék%?é’%gﬁ%‘%& Lial et
i i 25, 2Q. | i.,S. he. | oi |
R R R A e
Licac . . ot | ° remoer
{51 1 g’ henbIFARoR0 LEREEGREL) SO IOMEESBIAE. THAN AR IaAE B0 1
vertical Orin@?t BbifPislUL ghse dEr{ipgight eqlidyi Bgadhers t A Pid L OHi de

menber noves fromilts operative position into its I noperative position. In
anot her forgh@neuishewn)a pherpidre ouHphe ivARer £ My asBeceapéagwies i

accordance with the teachings of WO 01/92645 (the entire contents of which
are incappotcahaddheieendbyingf pieacerivihgot han wertdsandtheepi f@nguite:
renber shown), the pile guide member may be configured 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 configured 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



may conprise a pair of upright guide channels for receiving and guiding a
pair of stabilizing fins associated with a 10 finned pile during pile
driving. Wo29at08a3rat her form (not shown), the pile gui deCrksHszrer/asenn4be
configured in accordance with the teachings of WD 03/074795 (the entire
contents of which are incorporated hereiqs by reference). In other words,
the pile guide nenber may conprise a pair 15 of helical guide plates of
opposite senses of rotation which define a tapering channel for correcting
any angul arthteogh entlad | opi b agypide, Wwitla corassipondifgrqeof idewddrch
engages part of the helical guide plates when passing through the pile
gui de nenbecppéming iproficte anmtshet ingr ga@dngnof shewa}ett he pil e guide
menber may be configured in accordance with the teachings of WD 2007/ 066078
(the entire contents of which are incorporated herein by reference).



In other words, the pile guide nenber may have in its periphery a sl ot
which is configured to allow a laterally 25 protrudi ng coupling attached to
a pile tovpass/mBizng the slot as the pile passes througirCTiB2pilsoqai de
menber. The pile guide nenber has a pair of profiles which are engaged by
corresponding profiles on the pile as the4pile passes 13 through the pile
guide, with reaction forces between opposing profiles resisting gaping of
the slot. WD 2011/083324PCT/ GB2011/ 050004 14 CLAIMS 1. A pile guide for

supporting &LAIME as it is driven into a substrate, conprising: a
base franme having a planar substrate-engaging 5 surface; and
1. A pile guide for supporting a pile as it is driven

into a substrate, comprising:
a base frame having a planar substrate-engaging
5 surface; and
a pile guide member configured 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.
2. A pile guide according to c¢laim 1, in which the
plurality of support members comprise at Ileast three
gupport members.
3, A pile guide according to <claim 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.




a pile guide nenber configured to guide a pile in a predeterm ned direction
therethrough as it is driven into a substrate, the pile guide nenber being
nount ed owot2he/dsaxe franme via a plurality of support nembeGB2extEsmi+ng 10
t her ebet ween; characterised in that at |east one of the plurality of
support nenbers has an adjustable lengthiswith | ength adj ustnment of the or
each support nenber enabling the predeterm ned direction to be varied
relative to the planar .15 substrate-engagi ng surface of the base frane,

2. A pile géide Acqorld nguidec| aembéyr | acedwding heol anal [ b;zeofo:%up:pmt
menbers conprise at |east three support nenbers. A pile guide
accordi ng tbretedim®, cilaimki chireaghigd dispoet ﬁﬁwﬁera¢ﬁuﬁﬁﬂbkﬁhlﬁn9ﬂh(3
length. 4. A pile guide according to claim3, in which the at |east three
adj ust abl e FPBRH: SHEPBEE AOTBRISes oA sPRAEE ARTPvhehdT 19 gai del nRsber
to enable con%onents of the gredeternlned direction to be varied in _two

di fferent 2B2HF af@eP e ntpetPpontietl SFane 39 I SerOTS BREY at'RieHdRfichg

surface f th ase fra il e quide ac ordl claim 4, Ln mhich
The tvio i { TETRRETE| dios ChPe FifEal EFtart noguRLFa e the” BT %
2011/0833245@%%&?2011/050004 15 6. A pile guide nenber accordlng to any
one of the preceding clains, in which the or each adjustabl e-length support

e d
menber conp§|sesAaphgén%ugagggk%%r%%%PQQdaéiifﬁ @ari?c%ﬂﬂkﬁ o kgﬁtFase

frame and a second  part ot lative to the first part, ed to

the pile gubdgoPEADEr an &t A1BhLE ?JA h 98 28§ GOrHHG- i@ 1¢ Rl dbbr 'w&‘tﬂh'a‘}ﬁ one
part conprlses an at least partially spherical nenber wth an el ongate

nenber ext eatbfigatdentier ertehdendt helerRdibm]0 @@cﬂrprﬂh‘éesOah@@u?an& in
which the at |east partially spherical nmenber is rotatably nounte

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
pivotally 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
member.
16. A method of driving a pile into a non-level substrate,
comprising:

25 providing a pile guide according to any one of claims
1l to 9;

positioning the pile guide with the planar substrate-

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



8. Apile guide according to claim7, in which the at |east partially
spheri cal nenber has a bore extending therethrough for slidably receiving
at | east weanp1aB3izhe 15 el ongate nenmber. 9. A pile gui #eTmaBEVOSA®EOr di Ng
toclaim7 or claim8, in which the pile guide nmenber conprises two
portions, each pivotally novabl e about aigespective pivot axis between an
operative position and an inoperative position, wth the 20 pivot axis of
one portion being defined by the el ongate nmenber extending fromthe at
| east partialbgtspberiaad nenber. 10. A nethod of driving a pile into a
non-| evel substrate, conprising: 25providing a pile guide according to any
one of clains 1 8@j9sting thesi tdoni sgchhe Pidmoui deempeh t Wathl arem
substrat e-engagi ng surface of the base frane resting on the non-level 16
substrate; afigustable aypugth nget helbr thachl s¢ppetde nagmesr weptgive to
adjustable length to tilt the pile guide nmenber relative tQ the base frane
such that thBepR&aR& ef ARG EEHCrl'échﬁﬁ itdes BFegRESFBURRY aftirgrtyoerts cal | y
when the Pl anornsdDShat S e09RH "Je R L2PR, Und O RESE1 LAA 1SS 2 88 the
engaging surface of the base frame rests on the non-level

substrate.



