TEMPLATE FOR DRIVING A PILE O N A PREDETERM NED PCSI TI ON; METHOD O F
DRIVING A PILE O N A PREDETERM NED PQSI TI ON DESCRI PTI ON TECHNI CAL FI ELD The
i nventi orwoebarmsssso pile driving, and nore parti cul arl PCTHR2009102322
exclusively, to underwater pile driving, e.g. for stabbing piles directly
into the seabed. BACKGROUND ART 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 hammer, see, for exanple, Sea Steel
Limted s WDX9/11872 (Fast Frane Pile Guide) , WO01/92645 (Fi nned Framne/
Fol |ower pile guide) and WX03/ 074795 (Orientation Control Pile Guide)
Where a plurality of piles are to be driven into a substrate such that they
are accurately positioned relative to one another, it is usual to provide a
"tenpl ate' orfrane having a corresponding plurality of guides that are
spaced accor dTENPLATEHORERIVING A RILE: ONA PREDETERMINED ROSHTION; METIHOD
substrate. Dependi ng OCOFDRIVINGW PRE ONNRPREDETERMINER POSIT®ON an  be
substantial in both size and weight, which in turn requires a | arge crane
and assoc?ated vessel. The present invention has as an objective the
mtigation of one or nore of these problens . DI SCLOSURE OF | NVENTI ON

10 DESCRIPTION

15 TECHNICAL FIELD

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

BACKGROUND ART

20 It is knowri to provide a guide for aligning a pile
with the surface of a substrate into which the pile is to
be driven and to provide stability for a piling hammer,
see, for example,‘ Sea Steel Limited’'s W099/11872 (Fast
Frame Pile Guide), WO001/92645 (Finned Frame/Follower pile

25 guide) and WO003/074795 (Orientation Control Pile Guide).

Where a plurality of piles are to be driven into a
substrate such that they are accurately positioned relative

to one another, it is usual to provide a ‘template’ or



According to the present invention, there is provided: a nethod of
positioning piles relative to one another on a substrate (e.g. a seabed)

i nt o whi cwot2om/qasdsses are to be driven, the nmethod conpripeirgB2oévmosizeps of :
providing a tenplate; releasably attaching a pile guide to a first |ocation
on the tenplate; driving a first pile into the substrate using the pile
gui de when attached to the first location; noving the pile guide and
attaching it to a second |ocation on the tenplate, spaced fromthe first

| ocation; apgafdi Kh¥9ng %eca;pfé@ﬂo%dﬂhgo BN SUDS) I 8Fe udliRe i d R gui de
when attached to the second | ocation. Providing a tenplfate to which a pile
gui de can bgpieégasabbydand acbednat relgiitreande38GaRE SRAGAA JrRCA 1 Oftse
allows two piles to be positioned relative to one another on the substrate
(e.g. the sphbes) wnt hothe t heubeedateor a megeaidie pi be guihde fosqencddpile
that is to be positioned. This enables the use of a smaller tenplate than
used hit herdohehoiend or sachi wenfyane depl berestbstantfdloia Swadhl exize ane
and vessel to deploy the tenplate and pileguide . The pile guide may be

rel easabl § #ngedveighihe ohiche finrstuwmd mepuiced ocat ilemrgeoncraret eampl at e
such that during pile driving there is substantially no relative novenent
bet ween t he2psPeizfipdevefftlenpl ate, at |least parallel to the surface of

the substrate, hel ping to ensure the accurate relative paosjtioning of the
The present invention has as an objective ~ the

piles on
mitigation of one or more of these problems.
DISCLOSURE OF INVENTION
10 According to the present invention, there is provided:

a method of positioning piles relative to one another on a
substrate (e.g. a seabed) into which the piles are to be
driven, the method comprising the steps of: providing a
template; releasably attaching a pile guide to a first
15 location on the template; driving a first pile into the
substrate using the pile guide when attached to the first
location; moving the pile guide and attaching it to a
second location on the template, spaced from the first
location; and driving a second pile into the substrate

20 using the pile guide when attached to the second location.
Providing a template to which a pile guide can be
releasably attached at first and second spaced locations
allows two piles to be positioned relative to one another
on the substrate (e.g. the seabed) without the need for a

25 separate pile.guide for each pile that is to be positioned.
This enables the use of a smaller template than used
hithertobefore for a given pile deployment, but also a

smaller crane and vessel to deploy the template and pile



the substrate. Such rel easable fixing may be achi eved by neans of two
spaced apart attachnent nechanisns . The use of two attachnent nmechani sns
of this twpeosulasgsanti ally prevents unwanted rel ati ve mpeemasrvodebizeen t he
pile guide and tenplate. At |east one attachnent nechani sm may be of the
type in which a mal e nenber engages a fegmle nenber (e.g. a pin engaging an
aperture, such as forned by the rimof a bucket) . Each of the two spaced
apart attachnent nmenbers nay be of the type in which a nmal e nenber engages
a femal e mefbiRfe. The nethod may further conprise engaging one of the
attachnment mmechani sns before the other. For exanple, where each of the two

spaced apart att@ehnenle Ngubaes me9Md 388l easEl 18, NEihed 88doaeC @ agfrondi ng
femal e menber, the nale nmenber of one attachnment mechani sm may be | onger

t han t he nefiersentard ofsddondt heraatibashnment tkehatemplatewgagiaty tdlaatt wo
spaced apart attachnment nenbers sequentially rather than sinultaneously may
be easi er ahdtigrg qwiidleer drTenget theireny sf ustihetanbnpililye mochoyliatigivene
tenplate to the substrate, at |least to prevent transl ational novenent

par al | el & gnavementy f esweent hebebstilgt eguidtai sandiy tiempdelfieavedt bylaidtyi ng
into the substrate a pin pile which passes through an aperture in the

tenpl ate. WRFPrl@acHapdheur surddcBe phrtthe FUPFEERFA REHRIER tHR

tenplate. Two such pin piles may be driven into the substrate through
respective%ﬂﬁﬂq%rEgeiﬁccurate relative positioning of the piles ©n

the substrate. Such releasable fixing may be achieved by
means of two spaced apart attachment mechanisms. The use
10 of two attachment mechanisms of this type substantially
prevents unwanted relative movement between the pile guide
and template. At least one attachment mechanism may be of
the type in which a male member engages a female member
(e.g. a pin engaging an aperture, such as formed by the
15 rim of a bucket). Each of the two spaced apart attachment
members may be of the type in which a male member engages
a female member. The method may further comprise engaging
one of the attachment mechanisms before the other. For
example, where each of the two spaced apart attachment
20 members comprises a male member and a corresponding female
member, the male member of one attachment mechanism may be
longer than the male member of the other attachment
mechanism. Engaging the two spaced apart attachment
members sequentially rather than simultaneously may be

25 easier and/or quicker.
The method may further comprise anchoring the
template to the substrate, at least to prevent

translational movement parallel to the surface of the



the tenplate, thereby ensuring that the tenplate is anchored agai nst both
transl ati onal and rotational novenent parallel to the surface of the

subst r at evoAnMEss48g the tenplate to the substrate nay PeTB2009802320t
before noving the pile guide fromthe first to the second |ocation, for
exanple after the first pile has been drijven . The | ocations for attaching
a pile guide nmay be on the periphery of the tenplate when seen in plan
view, i.e. in a direction perpendicular to a plane parallel to the

substrate. JihstphtOWS MppiBUMERACcHAY Hnfud&S HRF ar9vYBB SiA€oOfthe
tenplate. Simlarly, for a predeierm ned pile spacing, the tenplate can be

made smal | esupger£Oasaqyant lyilé ghheeh ghsre epheshg®ntn bhe Aol aie has

a cross -shape with one location for attaching a pile guide thereto at the
end of eachthegtemplleecr osThehape. dacmnapBetuesbaodiyrene, gdiec t efiplad e may
be a square -shape, perhaps with truncated corner regions . The present

i nventi on alstegraligesdappar thestboplpaei.t i dwionguaihl gl gidi€sy endyo mne
another in a substrate, conprising a tenplate and a pile guide rel easably
attachabl &2 dpivéer inhpl &he isukatraie thraugheaespactiivst lapeattivaesanih a
second | ocation when guiding a pile into the substrate, the first and
second | ocatr®nsteBpPtatepaceienphyt epsemapde thatpi theguithrplatse is

rel easably attached , ) i
anchored against both translational and rotational

movement parallel to the surface of the substrate.
Anchoring the template to the substrate may be carried

10 out before moving the pile guide from the first to the
second location, for example after the first pile has been
driven.

The locations for attaching a pile guide may be on
the periphery of the template when seen in plan view, i.e.

15 in a direction perpendicular to a plane parallel tb the
substrate. This allows maximum spacing of piles for a
given size of template. Similarly,’ for a predetermined
pile spacing, the template can be made smaller and
consequently lighter.

20 In one embodiment, the template has a cross-shape with
one location for attaching a pile guide thereto at the end
of each leg of the cross-shape. In another embodiment, the
template may be a square-shape, perhaps with truncated
corner regions.

25 The present invention also provides apparatus for
positioning piles relative to one another in. a substrate,
comprising a template and a pile guide releasably

attachable to the template in any one of at least a first



to the tenplate in different positions relative thereto. The tenplate and
pil e guide may be configured, at each location, to be releasably attached
t oget her W9 20w43saaced apart attachnment mechani sns suchPCimaiB2dasvdozs2pi | e
driving there is substantially no relative novenent between the pile guide
and tenplate, at least parallel to the sprface of the substrate. Such an
arrangenent helps to ensure the accurate relative positioning of the piles.
At | east one attachnent nmechani sm nmay be of the type in which a male nenber

on one of th&-dteren ahggand Qéé@n@ml@%a%ﬂ%geﬁh@nf%ﬁ&b‘inﬁe?egiQQ ti@&got her
I ude

of the tenplate and pile guide. The nmal e nenber may inc pin and the

femal e menhgie reybstEd tile ee aPEFEHr 8nasSyebond flocaRd by e ny Mpfcad
bucket . Each of the two spaced apart attachnment nechani sns nay be of the

type i n whiagart nabe ctiamier taiegagese aghedel acrewdetrelbasabeyf AtBachia of
the attachnment nechani sns may be configured to engage before the other. For
exanpl e, whey ecleactengdlatee imal isifsoech tapard i @itdres heeld t esridiesreanpri ses a
mal e menber and a correspondi ng fermal e nmenber, the nmal e nmenber of one
attachnerft nechdiiesmtemplibsel cadr pilen ghédenlmaynebier coffigered hemt
attachment nmechani sm The apparatus may further conprise an alignnment
menber for &AGHniAGREREN: efgel R Badepsiblyuinddamhed ofeoekher hhEnttwo
mechani smis engaged so that the other attachnment mechani sm nmay

subsequent I1SPaf&EhgaBRYt BStastagmte, e FRARY $TBHINENCimddiftini SHF HBY c AP se

driving there is substantially no relative movement
between the pile guide and template, at least parallel to
10 the surface of the substrate. Such an arrangement helps
to ensure the accurate relative positioning of the piles.
At least one attachment mechanism may be of the type
in which a male member on one of the template and pile
guide engages a female member on the other of the template
15 and pile guide. The male member may include a pin and the
female member may include an aperture, such as formed by
the rim of a bucket. Each of the two spaced apart
attachment mechanisms may be of the type in which a male
member engages a feméle member. In one form, one of the
20 attachment mechanisms may be configured to engage before
the other. For example, where each of the two spaced
apart attachment members comprises a male member and a
corresponding female member, the male member of one
~attachment mechanism may be longer than the male member of
25 the other attachment mechanism. The apparatus may further
Vcomprise an alignment member for aligning the template and
pile guide when one attachment mechanism is engaged so

that the other attachment mechanism may subsequently be



a back stop nounted on the tenplate, which mayprevent over rotation of the
pile guide relative to the tenplate . The tenplate nmay conpri se one or nore
apert ur eswoeam4gdsswhi ch nmay be part of an integral gui #eTfeB20®/qR322pi | €
for pinning the tenplate to the substrate. The integral guide may have a
flared surround for guiding a pin pile igto the aperture. The locations for
attaching a pile guide may be on the periphery of the tenplate when viewed
in plan and in a direction perpendicular to the substrate when in

operation. ditadedpl at e rRy RecHiPss, - shapedatgAmyhewedddhapliam Widd), a
| ocation for attaching a pile guide at the end of each |eg of the cross.

The pile guishpiiye havearls UbsbpaturfgRodN g thas e sp e CeMhieh may
rectangul ar aperture when viewed in plan and may be configured to be

rel easabl y precsshtt oovhe twesmdtaten bpft whespptke gelidas abd BapDiat tat taehnent s
respectively aligned with the two | onger sides of that rectangul ar
aperture. Tiempidte gui de nay be any one of the pile guides disclosed in the
af orenenti oned WO99/ 11872, WOA /92645 and W003/074795. The present

i nvention®al so pritvi eRBP At PRyt EOMPBrigseons e Mefrer @pmntwresy @i at us

and conprising a body to which a pile guide is releasably attachable in any
one of of "which may be part of an  integral guide for a pin pile

for pinning the template to the substrate. The integral
guide may have a flared surround for guiding a pin pile
into the aperture.

10 The locations for attaching a pile guide may be on
the periphery of the template when viewed in plan and in a
direction perpendicular to the substrate when in
operation. The template may be cross-shaped when viewed in
plan with a location for attaching a pile guide at the end

15 of each leg of the cross.

The pile guide may have a substrate-engaging base
with a central rectangular aperture when viewed in plan
and may be configured to be releasably fixed to the
template by two spaced releasable point - attachments

20 respectively aligned with the two longer sides of that
rectangular aperture. The pile guide may be any one of
the pile guides disclosed in the aforementioned
W099/11872, W001/92645 and WO03/074795.

The present invention also provides a template for use

25 in the aforementioned apparatus and comprising a body to
which a pile guide is releasably attachable in any one of
at least a first location and a second location when

guiding a pile into a .substrate, the first and second



at least a first location and a second |ocation when guiding a pile into a
substrate, the first and secondl ocati ons bei ng spaced apart to enable the
pi | e gui dwot20100a3848| easabl y attached to the tenpl ate i nPdirfGEr@mo2320siti ons
relative thereto. The body may have one or nore apertures through which a
pin pile may be driven. The one or each gperture may be part of an integral
guide in the tenplate . The body may be configured to rel easably attach a
pile guide to the periphery of the nmenber when viewed in plan and

per pendi cul Bsc40 drte B PEpRled RpasHbid %&bl@%l@%’il@?tﬂ%& "B Se

-shaped when viewed in plTan and may be configured to attach a pile gulde at
the end of wsardudfglofathcddsso . thackehpiateon nomitfR MY ddidttichs
configured to attach a pile guide in a particular position may be provided
wi th hal f peelestciofe ahpamiatoaf two-part coupling nechani sns (the
correspondi ng half parts of the pair of two-part coupling nechani sns being
| ocat ed on the pihe hpdylepay haeehahé par teoref adesrtpaies afhrowgpavHich
coupl i ng mechani sms may be spaced on the body such that, when engaged with
their respextPie bilermapl bepdrivenn t Fhepione gui decht lapestivgesmiagt et i al |y
no relative novenent between the pile guide and tenplate, at |east parallel
to the surfRREE It t3fe Wilirayad guipee igy ddenttemriaiie -on Tis dgshomadedar pil e

ui de for ,
9 configured to releasably attach a pile guide to the

periphery of the member when viewed in plan and
perpendicular to the surface of the substrate. The body
10 may be cross-shaped when viewed in plan and may be
configured to attach a pile guide at the end of each leg of
the cross.
Each location on the body that is configured to attach
a pile guide in a particular position may be provided with
15 half parts of a pair of two-part coupling mechanisms (the
corresponding half parts of the pair of two-part coupling
mechanisms being located on the pile guide). The half
parts of the pair of two-part coupling mechanisms may be
spaced on the body such that, when engaged with their
20 respective other half parts on the pile guide, there is
substantially no relative movement between the pile guide
and template, at 1least parallel to the surface of the
substrate.
The present invention also provides a pile guide for
25 use in the aforementioned apparatus and configured to be
releasably attached to a template.
The pile guide may be provided with half parts of a

pair of two-part attachment mechanisms (the corresponding



use in the aforenentioned apparatus and configured to be rel easably
attached to a tenplate. The pile guide may be provided with half parts of a
pai r of tww-2pswds3sst achment nechani sns (the correspondi rghadBo@antz20f t he
pair of two-part attachnment mechani sns being |ocated on the tenplate) . The
hal f parts of the pair of two-part attaclment nechani sns nmay be spaced on
the pile guide such that, when engaged with their respective other half
parts on the tenplate, there is substantially no relative novenent between
the pile guhsler apdrteni@t ehe apali®asds PaKAL baktt Attt e Cle @lard s
substrate. The half parts of the pair of two-part attachnent nechani sns may
be | ocat ed losimmel sidieedfon henpetenpbierye)of tiiee pdBr gedstes Jhechd Iga i de
may have a substrateengagi ng base having a central rectangul ar aperture and
t he respecto¥ etweorpmmnte t tpertineerdf nduhaatitsachmayt bee dpdeainormt e miligned
with the two | onger sides of that aperture. BRI EF DESCRI PTI ON OF DRAW NGS
An enbodi megitid¢ shehi whett i ovheni |éngagedewtiescthbed hesmmetdfveexatiide with
reference to the acconpanying drawings, in which: Figure 1 is a perspective
vi ew of ah R¥bbdibrits oPrt hehgppreriataccdhding i6 tsebptarehrlliyivemion
and conpri si an a tenplate and a pile guide; Figure 2 is a plan view of the
enbodi ment BT HIF eMRVRRERE v PEMYG SN tSi Pk | FRIPer pBAdit@IPdAaten tate

substrate least parallel to the surface of the substrate.
The half parts of the pair of two-part attachment
mechanisms may be located on one side of the periphery of
10 the pile guide. The pile guide may have a substrate-
engaging base having a cehtral rectangular aperture and
the respective component parts of the attachment mechanism
may be aligned with the two longer sides of that aperture.

BRIEF DESCRIPTION OF DRAWINGS

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

Figure 1 is a perspective view of an embodiment of the
apparatus according to the present invention and comprising

20 a template and a pile guide;

Figure 2 is a plan view of the embodiment of figure 1
when viewed in a direction perpendicularvto the substrate
into which a pile is to be driven;

Figure 3 is a flow chart detailing the steps of the

25 method of the present invention;

Figure 4 1is a perspective view of an alternative
template to the template shown in Figure 1; and

Figure 5 is a side view of a structure erected on



into which a pile is to be driven; Figure 3 is a flow chart detailing the
steps of the nethod of the present invention; Figure 4 is a perspective

vi ew of awoabtousssi ve tenplate to the tenplate shown i RCFiGRZO@®/2322and
Figure 5 is a side view of a structure erected onpiles that have been
driven according to the present inventiog. DETAILED DESCRI PTI ON OF SPECI FI C
EMBODI MENT Figures 1 and 2 are perspective and plan views 5 respectively of
an enbodi ment of the apparatus 8 according to the present invention and
conpri si ng @ teadpleaa 1GhaAanRd delinl eqadidl 13cE6FaURg | o POSHd | Qdekqti | es
relative to one another in a substrate 14 . The pile guide 12 i's rel easably
att achabl e twdrteidrenpl ate 10 in any one of four different 10 | ocations 20,
22, 24, 26 spaced around its periphery. In figures 1 and 2 , the pile guide
12 is rel easabl y atDETAEHED cDESERIETHONMIGF KPEAIFAJ iBMBODIMENT on 20, but
may readily be noved relative to the tenplate 10 in order to be rel easably
attached to any Bfgutes otherandca? i case 2peBhectt5ives. arehplEltan 10vtaes a
framewor k body 28 having a cross shape when viewed in plan and in a

di recti orP peagRentiiciglat e ancewbadéweny of Hwheclkpparagstss.8 Hrcerdivy
-shaped body 28 has four legs 30, 32, 34, 36 and the nutually- spaced 20

| ocati ons X9 B3t puesent ollient i@hAng COMPriSing @ tewplate 10 and a

pile guide 12 for use in positioning piles relative to one

another in a substrate 14. The pile guide 12 is releasably

attachable to the template 10 in any one of four different
10 locations 20, 22, 24, 26 spaced around its periphery. In

figures 1 and 2, the pile guide 12 is releasably attached

to the template 10 in a_first location 20, but may readily

bé moved relative to the template 10 in order to be

releasably attached to any of the other locations 22, 24,
15 26.

Template 10 has a framework body 28 having a cross
shape when viewed in plan and in a direction perpendicular
to the seabed 14 on which it rests. The cross-shaped body
28 has four 1legs 30, 32, 34, 36 and the mutually-spaced

20 locations 20, 22, 24, 26 on the template 10 to which the
pile guide 12 can be releasably attached are on the outer
periphery of the template, i.e. on the ends of the legs 30,
32, 34, 36. The body 28 includes apertures 38 with flared
openings and defining integral guides for pin piles to pin

25 the template 10 to the substrate 14 during pile driving
with pile guide 12.

The pile guide 12 1is of the kind known from

W099/11872, and comprises a pile guide member 40 mounted on



pile guide 12 can be rel easably attached are on the outer periphery of the
tenplate, i.e. on the ends of the legs 30, 32, 34, 36. The body 28 i ncl udes
apert ur eswBow/a4bs4f1 ar ed openi ngs and defini ng i nt egral PguiGB280%me32pi N
piles to pin 25 the tenplate 10 to the substrate 14 during pile driving
with pile guide 12. The pile guide 12 is, of the kind known from WX»9/11872,
and conprises a pile guide nenber 40 nounted ona substrate -engaging base
42. The base 42 has a central rectangul ar aperture 44 through which a pile

i s driven wWoi babsbehpg-ghiLsthdY phie Rid e gwhde ymnbes, 4ﬂasf‘% S

a
Figures 1 and 2 , the pile guide 12 is rel easably attache the tenplate

10 at | ocati@r2gnar BpektokeSpaged MRAIdh alvhaehment graehans sy Hfn Each
attachnment mechani sm 50 conprises a first part 52 (in this case a nale

menber in thieifor befng quikidst bymuhia ed 1en gander iehbeextaendi ng from the
substrate engagi ng base 42 of the pile guide 12, and a second part 60 (in
this case a fenmsde sbobwar im Fhgutesmiof aadbuckethé2piteungeiieonibheid eg 30
of the tenplate 10. The first parts 52 are configured to matingly engage

t he second pateasa8Ulyartadpdt e ethe ogenpéatby 1Powtr ilogathenpile yuiale 12
onto the substrate 14 alongside the tenplate 10. Additional pairs of second
parts 60 areabddief orfagedhr @paddd &% taganenker mpelandoms 34586 so Eaeht t he

first parts 52 may engage each in turn as the pile guide is nmoved around
and docks mﬁ%@pqnmgquﬂﬁ%ﬁ%plsm 50 comprises a first part 52 (in this

case a male member in the form of a pin 54) mounted on an
arm 56 extending from the substrate engaging base 42 of the
10 pile guidé 12, and a second part 60 (in this case a female
member in the form of a bucket 62) mounted on the leg 30 of
the template 10. The first parts 52 are configured to
matingly engage the second parts 60 when registered
together by lowering the pile guide 12 onto the substrate
15 14 alongside the template 10. Additional pairs of second
parts 60 are additionally provided on the other legs 32,
34,36 so that the first parts 52 may engage each in turn as
the pile guide is moved around and docks with the template
in the otherAlocations 22,24,26.
20 As set out in the flow chart of figure 3, once the
template 10 has been provided (step 101) and the pile guide
12 releasably attached in a first position to a first
location 20 on the template 10 (step 102), the pile guide
can then be used when driving a first pile into the
25 substrate 14 (step 103). Pile guide 12 is then moved to a
second position and releasably attached to a second
location 22 on the template 10, spaced from the first

location 20 (step 104). A second pile is then driven into



in the other |ocations 22,24,26. As set out in the flow chart of figure 3 ,
once the tenplate 10 has been provided (step 101) and the pile guide 12

rel easablwoabtozabstd in a first position to a first | ocaPCOGR2009%M0232he
tenplate 10 (step 102) , the pile guide can then be used when driving a
first pile into the substrate 14 (step ) . Pile guide 12 is then noved
to a second position and rel easably attached to a second |ocation 22 on the
tenpl ate 10, spaced fromthe first location 20 (step 104) . A second pile

I's then driyed sabeihacsubsis aigi1dd Wil gy dedebpine §ikge9uide; 12 in
this second position (step 105) . If pin piles are used to anchor the

tenpl ate 10chistBeceusposieidd, (khepe1osy .be 1dripien dintey the sihsirag e

t hrough apertures 38 between steps 103 and 104. It will be evident that the
rel ative posnthonsthé tHemplamepilestdr then subdstdisaranngr thekk BRy be
accurately determ ned by the dinensions of the tenplate 10 and the pile

gui de 12. Hiweven, iortloy &hsi nghles toaeabltthymugh gapeetiiZeiss BeqataiedD

achi eve this accuracy. Mreover, the tenplate 10 is nuch snaller and

li ghter thastepgoh¥mndntl4tenpl ate for the same pile spacing and having

fixed pile guides. In the enmbodi nent shown, third and fourth piles can be
accurately drivehtrélalibe evidastfthat she Fedend Vs Iresiyiansviafy the pile

[ 12 to third, and fourth
gui de two piles driven in this manner will be accurately

determined by the dimensions of the template 10 and the
pile guide 12. However, only a single moveable pile guide
10 12 is required to achieve this accuracy. Moreover, the
template 10 is much smaller and 1lighter than a
conventional template for the same pile spacing and having
fixed pile guides.
In the embodiment shown, third and fourth piles can
15 be accurately driven relative to the first and second
piles by moving the pile guide 12 to third and fourth
positions and releasably attaching the pile guide 12 to
third and fourth 1locations 24, 26 on the template 10
respectively.

A20 Figure 4 shows an alternative template 110 which has
an octagonal footprint, but still provides four docking
locations 120,122,124,126 for a pile guide (not shown).
In contrast with the arrangement of Figures 1 and 2, it is
noted that the template 110 has a long pin 154 and a short

25 pin 156 in each docking location 120,122,124,126 in place
of female members in the form of buckets. Each pair of
the long and short pins 154,156 will matingly engage

corresponding apertures in the pile guide (not shown)



positions and rel easably attaching the pile guide 12 to third and fourth

| ocations 24, 26 on the tenplate 10 respectively . Figure 4 shows an

al ternatiwe 20mmabs|se 110 whi ch has an octagonal f oot pri rCT/dB2h0%BI0RI2L

provi des four docking |ocations 120,122,124, 126 for a pile guide (not
shown). In contrast with the arrangenent;pf Figures 1 and 2 , it is noted
that the tenplate 110 has a long pin 1541 and a short pin 156 in each
docking |l ocation 120, 122,124,126 in place of fenmale nenbers in the form of

buckets . Rmagleiaitbgekniehe (9NY afshkwhete PhpcadhfleAB6 MbdhaBdhs9!ps£N0a0E
correspondi ng apertures in the pile guide (not shown)which together wll

formthe attelcasmnilyrecbapilsng fide r phieasaflidecoup! ivhe t bempiheeguilde to
the tenplate 110. The long pin 154 acts as an initiation probe and is

confi gur ed The nmibnggl piengafe idcts espechinveiapeiatienbeppobet endhard pin
156 matingly engages its respective aperture . Once the long pin 154 has
engaged it Fardsigamed e tapematrigiglut dmgfagee tis shrerspegiti vieas agregamet it S
respective aperture, the pile guide may rotate relative to the tenplate 110
about an RS | Hed BRoERe PUNglPFnMES4ngllucngades i dhsnaesRsiqr iniet h
registering the short pin 156 with its respective aperture, particularly by
usi ng the BRUSy 170 BRCEhe thEMIRNG 1F0iths 13t al PafinefNIRSRBer itt®

vent over- rotation of the pi]e ide relative to the tenplate 110 .
ggge botthﬁ§HQﬁ%}ve aperturep kutgge ore the short pfn hgg engaged

its respective aperture, the pile guide may rotate
relative to the template 110 about an axis defined by the
10 long pin 154. Such rotation may help with registering the
short pin 156 with its respective aperture, particularly
by using the back stop 170 on the template 110 as an
alignment member to prevent over-rotation of the pile
guide relative to thebtemplate 110. Once both the long
15 and short pins 154,156 engage their respective apertures
in the pile guide, the template 110 and pile guide will be
held together to resist relative movement therebetween at
least in the plane of the seabed on which they rest.
An arrangement of four accurately-positioned piles
20 can be used, for example, for a well head. As shown in
Figure 4, the piles 180 are typically driven such that
they extend 2m above the seabed 14. A well head drilling
jacket 182 is then mounted on the piles 180, the deck
section 184 of the jacket 182 carrying, for example, a

25 drilling derrick 186.



and short pins 154,156 engage their respective apertures in the pile guide,
the tenplate 110 and pile guide will be held together to resist relative
nmovenent wbeosmassysen at | east in the plane of the seabedTwmB2épbs22hey
rest. An arrangenent of four accurately-positioned piles can be used, for
exanple, for a well head. As shown in Figure 4 , the piles 180 are
typically driven such that they extend 2m above the seabed 14 . A well head
drilling jacket 182 is then nmounted on the piles 180, the deck section 184
of the jacketaf® carrying, for exanple, a drilling derrick 186. CLAIMS 1 .
A nmet hod of " positioning piles relative to one another on a substrate (e.qg.

a seabed) into whimdthde ofl pssateohongepdneketrelbite veRLROGHOMEHI LY t he
steps of: providing a tenplate; reIeasabe attaching a pile guide to a

first |ocatéomnaoaubserdesplate, drisebbgdd fintst whiik® ithleo diness s rad e
using the pile guide when attached to the first |ocation; noving the pile
gui de and &te adhiven, tthe metskedndonprasing chet beéepenplfat prospatiedy fa om
the first location; and driving a second pile into the substrate using the
pi | e gui de Weeplate ackhedepgabily satbadhingatd opile .gwideet ited acciiltng to
claiml , in which the pile guide is releasably fixed to a |location on the
tenpl at e sukPFRHERN dORI idiSi FemBtabeng dHeriag sa skBgsantrble yinsor dihgi ve

novenment between the pi|e gujde and tenplate, at
substrate &glnggthe p%le gdgae when attached to the first

location; moving the pile guide and attaching it to a
second location on the template, spaced from the first

10 location; and driving a second pile into the substrate
using the piie guide when attached to the second location.
2. A method according to claim 1, in which the pile guide
is releasably fixed to a location on the template such
that during pile driving there is substantially no

15 relative movement between the pile guide and template, at
least parallel to the surface of the substrate.

3. A method according to claim 2, in which such
releasable fixing is achieved by means of two spaced apart
attachment mechanisms.

20 4. A method according to any preceding claim, further
comprising anchoring the template to the substrate, at
least to prevent translational movement parallel to the
surface of the substrate.

5. A method according to claim 4, in which anchoring

25 comprises driving into the substrate a pin pile which
passes through an aperture in the template.

6. A method according to claim 5, in which anchoring

comprises driving two pin piles into the substrate through



| east parallel to the surface of the substrate. 3 . A nethod according to
claim2 , in which such releasable fixing is achieved by neans of two
spaced apaotosidagiinent mechani sns. 4 . A net hod accor dipag/dgo@mp2eecedi ng
claim further conprising anchoring the tenplate to the substrate, at |east
to prevent translational novement parallg] to the surface of the substrate
. 5. Anmethod according to claim4 , in which anchoring conprises driving
into the substrate a pin pile which passes through an aperture in the

tenpl ate. ErespedBiVod fsaandidiy i CtAEM PemplAt¥hi Chn@ACHPT IdHE LAY | Ses
driving two pin piles into the substrate throughrespective ‘aperturesn the

tenpl ate, ttiesitebyhensidnpliatdiaist hachemreldatega snehchetad weaidise deatdn
transl ational and rotational novenent parallel to the surface of the
substrate. and Aotetthathadccunodengnt o pamaldred otocl ehes shriface , of n tid ch
anchoring the tenplate to the substrate is carried out before noving the
pil e gui de sulstraleefirst to the second location. 8 . Apparatus for
positioning piles relative to one another in a substrate, conprising a
tenpl at e ant- a ptl Be§hPde aagiogddanl \tat eaYhasice ¢ chaimend ate bn adly one

of at least a first |ocation and a second |ocation when guiding a pile into
t he subst r atkich hanehpginghdheeckpplate to the substrate is carried

out before moving the pile guide from the first to the
second location.
8. Apparatus for positioning piles relative to one
10 another in a substrate, comprising a template and a pile
guide releasably attachable to the template in any one of
at least a first 1location and a seéond location when
guiding a pile into the substrate, the first and second
locations being spaced apart to enable the pile guide to
15 be releasably attached to the template in different
positions relative thereto.
9. Apparatus according to claim 8, in which the template
and pile guide are configured, at each 1location, to be
releasably attached together by two spaced apart
20 attachment mechanisms éuch that during pile driving there
is substantially no relative movement between the pile
guide and template, at least parallel to the surface of
the substrate.
10 Apparatus according to claim 9,. in which each
25 attachment mechanism is of the type iﬁ which a male member
on one of the template and pile guide engages a female
member on the other of the template and pile guide.

11. Apparatus according to claim 9 or claim 10, in which



| ocations being spaced apart to enable the pile guide to be rel easably
attached to the tenplate in different positions relative thereto. 9 .
Appar at uswecoetvwdasig to claim8 , in which the tenpl ate aou/qu2b@/mei2de are
configured, at each location, to be releasably attached together by two
spaced apart attachment mechani sms such fhat during pile driving there is
substantially no relative novenent between the pile guide and tenplate, at
| east parallel to the surface of the substrate. 10 Apparatus according to

claim9 , isnhahieba@BRbnat kReHBAHEEaRbSM 4erod the d thigha male

menber on one of the tenplate and pil e gui de engages a feral e nenber on the
ot her of thghd eppllat ey@idle pahe Otémislatd . bAppakatilse apeBeH Mok tLKhatitn 9 or
claim 10, in whichone attachment mechanismis configured to couple together
t he pil e guetshamids enpl ate before the other attachnment nmechanism 12.
Apparatus according to any one of clainms 8 to 11, in which the tenplate
conpri ses oke- orAppawatperaacesdirgchoohmphicste def i oksipars @b an,i ntregra
guide for a pin pile for pinning the tenplate to the substrate . 13.

Appar at us® a8tk et ¢ emipdiahel 2conpr Wk e honke dmtegral aperdairiess seddlar ed

surround for guiding a pin pile into the aperture.
which defines part of an integral guide for a pin pile

for pinning the template to the substrate.
13. Apparatus according to claim 12, in which the
integral guide has a flared surround for guiding a pin

10 pile into the aperture.



