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years, the need for adqgictgorsdr pig.pgas and ot her
m neral resources has brought about increased activity

in the exploration for and recovery of such resources
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~which such activities can be conducted. At |ocations
Additiggyliyh ghes pespent d’i‘VeﬁlﬂP@ iPraidestappREFset axkmpBiods fort iggreasing the lateral
. . ¢
resmta‘ﬁ@@é é? 2 e ?Pgﬁq@?%?ﬁ\ég{;"{%ﬁgtﬁhh% a}%ﬂ é‘rgéet? rt](ba?mcé %?e%ﬂatd fgces internal
ﬁmesakM@hennkabfammupmﬂummmme:to be utilized at severa
successive reservoirs. [0004] A typical jack-up unit

orei ot vpanr ol SAFO IR DFPRUEI NN por > Chee

the unit has reached the desired |ocation, the support
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offshore reservoirs, the approach taken in recovering the minerals has been to erect mobile
offshore jack-up platforms that permit a single platform structure to be utilized at several

successive reservoirs.

[0004] A typical jack-up unit has a buoyant hull and has separate support legs that
project upwardly from the hull during transport. Once the unit has reached the desired location,
the support legs are lowered into contact with the ocean floor and the unit is raised to a level
above the surface of the water. When operations are finished at a particular location, the structure

can be moved to another site.

[0005] The increased activity in the exploration for and recovery of oil and gas

from offshore locations and the mobility of jack-up rigs, has led to an increase in offshore



fromoffshore | ocations and the nobility of jack-up

rigs, has led to an increase in offshoredrilling
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equi pnent to be damaged due to environnental factors,
especially in areas prone to revolving tropical storns
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| NVENTI ON [ 0010] The present invention is directed to
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overt urn ng noment resistance of a | ack- up
membeisgvith in ggandngaice stri@ugerte servement in the surrounding soils. Spec1f1cally, there

is a need to improve the overturning moment resistance of the legs of a jack-up drilling rig.
BRIEF SUMMARY OF THE INVENTION

[0010] The present invention is directed to a method, system and apparatus for
increasing the overturning moment resistance of a jack-up drilling rig. In general, the present
invention provides a method for increasing the overturning moment resistance of a jack-up

drilling rig by attaching at least one lateral leg support to at least one jack-up leg, wherein the



i nvention provides a nethod for increasing the
overturning nonent resistance of a jack-up drilling
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at |l east one jack-up leg, wherein thejack-up leg is

secured and has an open lattice framework. In sone

enbodi ments, at least one |ateral I|eg support is
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platform The | eg has an open lattice framework and
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attached along the vertical l'ength of th ove
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I ona present 1 nvention
maw1pbmmpmesyammﬁppmﬁamusmknmnnmambaﬁkag1ﬂheeﬂmerturn|ng
nonent resistance of a support nenber with an open
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includes a plurality of vertical members wherein the plurality of vertical members are mutually
parallel and spaced apart laterally to define the edges of a polyhedron in which the support
member is configured. At least one lateral leg support is attached along a vertical length of the
support member, wherein the support member is secured and is characterized by a plurality of

vertical support members, a plurality of horizontal support members and/or a plurality of



paral | el and spaced apart laterally to define the
edges of a pol yhedron in which the support nenber is
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attached along a vertical length of the support
menber, wherein the support nmenber is secured and is
characterized by a plurality of vertical support
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/or a plurality ofdiagonal support nenbers t
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prism; ﬁl@ shecHifneempdesh (hetmisphasy thieet ipuaffl\m, 8igfo wnsﬁﬁp}onm or ten edges.

In solf& %ﬁ¥tﬁ)hall Qmﬁ&{@lt&ﬁ?tﬁ mlg(nﬁmg %g[%lﬁﬁlhtyg sﬁﬁécﬁr{nmelrﬁbers form a
specific exa es e prlsn1 f Su

systens Iof( 1nt&ﬁsﬂeﬁaces&lngl’the lavérnesuppoit enibrﬁlﬂig és attdched @® least one internal face.
addi tjonal and/or alternate enbodinents, the plurality

In soge addisionpk andipih altanyts smbpdimentanihss Plurafiby ﬁgwumﬂ%én%rmfrs form a
systenti Bﬁeit@ltngf Palcesséiﬂptﬁé [PRLAL) 'Q%Eoft%n@fﬁﬁe@qy%ché’d & ath@z@? bn®B&ernal face.
internal face. In sone itional and/or alternate
In soreerbdditiomal tagg/or h&eqnht@rfahbddymorﬁts,suhp paetal meprver siefmbeimsaattached to at
1 ‘ﬁ% st em of External aces and the lateral support
east o yhikices of the SUpPRLEMETBPYLt | east one external face. In
sonme additional and/or alternate enbodi nents, the

| at e[odl S UPROoncnBRRlesi 8t Rhdtambastetad s@ﬁpdrte@éﬁlb@fnﬁ partially and/or
vertices of the s%?port nmenber. [0015] In some

compléggb)hgphfglde(étn 2 gegbe o}lpesppcaflg pmbo@mmg@;r fl cqa@hﬁ]@ylom gof at least two lateral
suppog%gécrh Xre%,glgcgl%d t§ fﬂl%lug}ﬁ | na \%nggl ﬁsoglgggtg{a\}\éﬁbport member

has vahatleh@hzoatum padths teeiost @e ength @fqhe dudr@l @bpons tepet.
menber wherein at | east one | ateral support nenber has
var i orizontal w dths throughout t he | engt t he
[ at eHi6 EuppBl?et forertas hap qutlsledTréer draydy g g rfjéétures and technical
advan&gEé bhed galdhe ﬁnv@ﬁ@@fj b ofdRe (e ML &Ri NG L ASAUN 6Bdhe 1nvent10n that
vant ages of the present invention in order that the
followdenhai bebetthesmderstoodn Pafdltuml feaeet arshadviaatagéodll wgnyrayion will be

descrlge(:]c{/get ' At &%er Stor?lﬂ\}gﬁglﬂ é?f:t I}alheb z?ih]g;(gﬁ }%glglvention It should be
apprediRe€ |b'3}3tf15§%r s fherdn e deuBIREptidH addgeelfRl élb&fiment disclosed

the invention. It should be appreciated by those
may bg k¢adilg artilined #ea basts foharodiffiag oo despring athgn siragperes fargarrying out the

same ;FE?%I OEHC n{%'gslseﬁyﬁl gl%borﬁa t ?h u'i(iE Ql% Ib %thzl:cl 6% H}o%éc' slgll?d 1rn the art that

ure

such egaivalennemttictidne ds @esea@aftpfﬁﬁﬁ ﬂqeqy‘plritraad REGRITtthe invention as set forth
invention. It should also be realized by those skill ed

in thej pppepdedaelpimhatTheupaveb deatyiss evhicls afrs Pelidver dAsbedehasasteristic of the
1nventg(glt?%¥){h {58 rRstol? antRkibh tag@&%ﬂ?&lo&eop% tltoﬁet gl?&zitﬂ Burfter objects and

orth in t € appen e no eat ures
advanwge< twillr be beltere waderstooth efrahathac fedlomsng cdesn‘nptlbe when considered in
connection with the accompanying figures. It is to be expressly understood, however, that each
of the figures is provided for the purpose of illustration and description only and is not intended

as a definition of the limits of the present invention.



invention, both as to its organi zation and net hod of
operation, together with further objects and
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foll owi ng description when considered in connection

with the acconpanying figures. It is to be expressly

under st ood, however, that each of the figures is

provi ded for BREPDEEB@R@PWON OFUBHIE &SR QW IRIGSS

description only and is not intended as a definition

of the limts of the present invention.BRIEF

DESA0RT] ONFoR e SRAMERCEIEDENIngrefr the preseet inbersioat eeference is
now nlflnagl\(lgﬁégﬁ gf%ﬁ g‘%o({e]gérkh%o\%g ﬁ%g%té% <(L,: ) :]/1%{&108 r\]m%h;tgge ﬁ&ion %nyl%g drawing, in
whicheonj unction with the acconpanyi ng drawi ng, in which:

[0018] FIG 1A shows top plan vi ew of a four chord

j ack ith lateral |eg sup mepber s attached

to t W@%L Igesl%h%éop &dpn Tlewﬁ]a f@rlscﬂbé%%% feg with lateral leg
suppoﬁ%édl@érs §t'ta@ﬁecploatﬁe Vi@ (Re fegur chord jack-up |leg

|ateral |eg support nmenbérs attached to the
vertlces of the leg; [0020] FIG 2A shows top plan a
f our [09AB} d Fléic K-Buphdvesga wiuttial bide etaal Vibwg)fgufrpm rchord jack-up leg with
nbers att ext er nal £es of the |eg;

lateraﬂe F—‘u“@’i %tﬁagﬁgég) %P’?I%g S%flt ﬁl an view of a

four chord jack-up | eg vvlth | at eral support nenbers

havi [0920pr i FIgGs 2R0sHozantbplplad dfhs dhbrdjagbhaptieg Reth lateral leg support

vertical length of the |ateral support nmenber; [0022]
membﬂsattagﬁdéﬁgwxéerﬂ%]ﬁaﬁﬂsQﬁt}\‘?ﬂ%&v of a four chord jack-up

leg with Iateral | eg support nenbers attached to the

Inte F : :

partfogly?i 3121%§plza§nSlj\i/dlzl}&gs Aggpt il % gﬁ?ﬂc %1?:&] %?cﬁiag\p@ﬁ?ggmk up leg with
lateralv\aulppom nunmnimrm hgviog vafiodsadtegizahtab wigsbs throwghioer theatett@mh dohgth of the
1 1 he |g1:t?ernal faces of the leg; [0024] FIG 4A shows
ateraaguPB?ftB]Ie Vi ew of a four chord jack-up leg with a
plurality of lateral |eg support nenbers attached to

the j0ag2p iFIGEBAaholvaaesy plalQ2& of h @urdBosd v up leg with lateral leg
artial side plan view of a conbinati on of | ateral

P
suppogupyehers attaehed o the terpalfpensof irlegont al  wi dt hs
attached to the internal faces of the a jack-up |eg;

[ 0026 ’ﬂ Grigf hs‘ﬁ%F q rpta?tﬁ)atl rbl &) €*é/w°<§ aﬁfJu?‘éhox‘ﬁg&%lQup leg with a

j ack- eg it ateral Teg su
comblnmmbﬁlifslatataﬂ agiped rhﬂnbehe awﬁ:lhédl Cde&e ifternhlefapaaak -tlnﬁoleg;eg;

[0024] FIG. 4A shows a top plan view of a four chord jack-up leg with a plurality

of lateral leg support members attached to the leg’s internal faces;

[0025] FIG. 4B shows a partial side plan view of a combination of lateral support

members with various horizontal widths attached to the internal faces of the a jack-up leg;

[0026] FIG. 5A shows a top plan view of a four chord jack-up leg with a plurality

of lateral leg support members attached to the vertices of the jack-up leg;

[0027] FIG. 5B shows a partial side plan view of a combination of reinforced

lateral support members with various horizontal widths attached to the vertices of a jack-up leg;



[0027] FIG 5B shows a partial side plan view of a
conbi nation of reinforced |ateral support nenbers with
wQ a00v0uIs2hor i zontal w dths attached to the verp¢T®ES2009/045171

a jack-up leg;[0028] FIG 6A shows a top plan view of

a three chord jack-up leg with a plurality of |ateral

| eg support nenbers attached to the vertices of the

i ackpoeps] eGIGI OR3RIwEA GBp il SRAVE AhRAIdhbA jaslt-UF 19 Wih a plurality

vi ew of a conbi nation ofp | at eral support nenbers wth
of lateyal A¢ ewpppi mengher pittaghedt teghavertiedsed thajackaplag t i ces of

a jack-up leg; [0030] FIG 7A shows a top plan view of

ath h Lack-up | eqg. W t.h teral ;e Jppor t

rerblBEE ! 16, 68 o VEa sl il i PR or s bRRRRg o taerat suppon
membERG3iHH virldas héBz@haWsidehs patidhedlko Siedertiteasf ¥ jaelvupfled

| ateral support nenber attached to at |east one face

f at d jack-up leg; [0032] FIG 8 -
ol 3@?@f§g%§9 i i#ﬂ?‘?%@@y@% met[%%fta thfa %G‘Gé%l agk-yp deg Yithlateral leg
suppoﬁ%&@&é‘ét%hé@%ﬁéacﬁE)@te{ngpi%gil of the1&:shows a top plan

view of a circular jack-up leg with a plurality of
| ateral |eg support nenbers attached to the leg's
i nt e[0931] f Hie</B Sioval 4 FEEtidERERIATYION oOf 1kl sBNThehber attached

0034]. There are.many different jack-up platforns in
toat I{Jaé'éoqgofa%%/(?fra\]tg&el?-c&ﬁrd;%%lﬁl%ﬁei%s or units are divided into
two main categories according to the structure of the
| egs[0889] f BLG.RAfliustatesTherilling S{stéra te@@icfudes a platform and jack-up legs;
mat - supported jack-ups which rest on mat footing which

and connects all the | egs together. The second category is
i ndependent lattice-leg jack-up units which are

SUPPRIB EHYHEER §%I% bﬁn%@@{? of %chl%ulag h%cgl—l.gg% § QI/l_tI_}h % plurality of

some small units are n equi pped wth
laterald e pugppbrtimenaltretrs attached fwethe legld iatdryal faleevant t o
|attice-leg jack-up units which are supported on spud

nave typi oaPFy AILEPSEERHR O Fug NT PRI, "ot

triangul ar or other polygonal cross-sectional

conf (PB4 Pt Tass.ard any eiffedt jeelk UpSpl&@HMRA{sI if @Se fdday. Jack-up platforms
plurality of cylindrical and non- CXJ i ndrical colum
or uniip e rdvidedhintgr Bvanimaia | Ja{egpEea RFeIrdigs dosthscercaparet the legs and
er Ve: ' the . of ri.c . .
found ) T i SRR Y o D PR L LRk b SE TR ot fooring which
connec | alinthenepgb esgetier.e Thet ercondreet@d byindepeaddrt daitiog ldghpick-up units

i t ends bet dj t I b , ki th )
Whlchf%@ stﬁopéﬁﬁf aﬁ'fé‘l?& ?%9{%? EI? g?ffl%%%ﬁ%ﬁ%%nﬁa% gé Ssqrﬂg?rﬁél? Hnits are not equipped

with s?g@t%%l]tgs' CAld sQﬂBjec't' ﬁibel@t‘ioﬁ'ﬂrﬁhrtﬁ?ﬂﬁ/ 1R aRt to m[ige—léésj aéléﬁﬁj units which

are supported on spud cans.

[0035]  Prior art jack-up-type offshore platforms have typically utilized a trussed
leg structure of triangular or other polygonal cross-sectional configurations. The leg structure
comprises a plurality of cylindrical and non-cylindrical column members that are mutually
parallel and spaced apart laterally to define the corners of the geometrical shape in which the leg
structure is configured. The column members are interconnected by crossbracing that extends

between adjacent column members, making the leg a unitary structure.



clain(s), when used in conjunction with the word

“conprising", the words "a" or "an" nean one or nore.
w@\009aexf2her ei n, "another" nmeans at | east a sePONUSINYG/045171

nore. [0037] The term "pol yhedron” and/or "pol ygonal "

as used herein refers to a geonetric object with flat

faces and straight edges. In general, the support

rrerrbﬁmgﬁpf AlsRGed RGKY BpdciftbaBbE “aMof PR~ GRANE RS 6:3hoRN3R used in the
of a polyhedron, and in particular a prismwth an
claim(gp erhenamd tecosiungdenuwith thiowendecomphisinghthe wioes ‘appf i'&s mean one
or mole® g gg Iha es énclquqﬁe Erc% g@ }e s. [0038] The
te u&i A a Sd 8P PRt &8 SIalflgure whose
bases or ends have the same size and shape and are
par aj0ioa?] t o Tretean Otpodfhed@nd Mah @bl}tgbﬁaISIaéeﬁseﬁfheﬁréiﬁ refers to a
prismis a %arallelogranr For exanple, a triangular

geomerﬁli: Shiepiawith flghiages; aﬁldtsp;félgélhgc%sm{n geqefarlatll:}@ [Seppogt members of the jack-
up rig LEChand #&ﬂﬁetﬁédl%ﬂa aapmgrd Nadd'f I%?@G%?ar%f trﬁgl Sﬁg I%Ié open lattice

rectangfe, a pent nal prlsnﬁhas a ‘base I n
structiot. Hop/emlagrennveertlon appherm bll kgsshspestimduding poatlamegber s

are triangul ar, rectangular or square prisns. [0039]

The he .pr.i sm cor ond to the chor

cuppBDRSE Tl e e o8 e ToP YRS SASISOR WET e Jaryrig nds have
the safe®iMednd sof'lﬁ aRMBepardiiRato SicCardduicyddldyeabR0R K id&NSE the prism is a

spaced a laterally to the skel etal franmework of
parallfrlhera@up texampln;taut@ang[u@@zro*}snrﬁ@s i hesssirothe Reape of a triangle, a
rectanﬁglﬁgorﬁlgsm 185 tact%:a(Ls;flr;] :;z‘]‘ne Creeshlgloé LWES ont ala%gefgﬁod %rﬁ#o% Iﬁ QL a base in the

shape bhe pphthigd, elcy Inohostendes Ciak sﬁ@ﬂ)’ﬂ&h&nbérh @reﬂhbhli?ﬂart técfaflgular or square
hori zontal support nenbers and/or the plurality of

prismgj agonal support nembers formthe open lattice
franemork of the support structure. [0041] The term

"f aC Uﬁ%d § %.f [heglrﬁ{s%{ §011r& BIIME td? }ﬁ%oﬁfs%ttﬁg srkl)i)ort structure.

t wo chords e support struc ure. e term
The chadt ef tler suppae'strasturesad vegical membemrthatt e tnlllﬁuzplly;lpz&allel and spaced

cre b ace ords. The term"interior
apart Ipte ag'lty tﬁ@%@%g)‘ﬂ zrﬂjereer O?le’faéﬁli]‘g SPRPY SIS he created by
two nonadj acent chords. [0042] The term"lattice" as

usedrdmopl NThebedcss 1o (P ippoftaTRIORIK afBAS Antdd tahil REagdhal support
net a wood, or simlar material overlapped or

membeipethhaeenncel encr dgud & anetberal Togeshars terplgglipapt serical members, the
plural{gl\égflﬁl)nz altsgf)gnart {\{]h Fogr and/ Cr”tl?e Plrllltraﬁ{tt% Ié)‘t; %?agﬁg é ﬁﬁorg Flembers form

rern rerer e corner or

the opei &attide fAMEYIrA©E the OPPAH sthuzngeneral , the present
i nvention provides a nmethod, system and appar at us

[0041] The term “face” as used herein refers to the plane created by two chords of
the support structure. The term “exterior face” as used herein refers to the place created by two
adjacent chords. The term “interior face” as used herein refers to the plane created by two non-

adjacent chords.

[0042] The term “lattice” as used herein refers to open framework made of strips of

metal, wood, or similar material overlapped or overlaid in a regular, usually crisscross pattern.

[0043] The term “vertex” and/or “vertices” as used herein refers to the corner or

intersection point of one or more faces.



for increasing the overturning nonent resistance of a
support nenber. The nethod for increasing the
Wo@u@pi1gasee ng nonment resi stance of a jack-up drPCT/UR09/045171
rig includes the step of attaching at |east one
| ateral |eg support to at |east one jack-up |eg,
wherein the jack-up leg is secured and has an open
| at t jopa4f r QHPgié@érKl t}-lrehﬁreﬁt Iﬂ%nﬁé&{ bR&{del AGhMESS system and apparatus
attaching at 1east one |lateral |eg support to an
for melsoa@ng]athe fayeguming Iti@njlfalé kesifanaeg of an suppogr mambeacellsf method for
ack vert X .of the ack-.up.

inereabfif hERTelfon B9 AR AT ELET o b Bl e ane seep o

attachiMpedft @ed3t ahe Ra81L le@nappat & ad 1eh§g>n§q d;t ldgs wiktedt RGack-up leg is
to the spud can. [0045] The inventive drilling system

secureidrpaid Jige 0 HpgR |14t11¢%§alﬁ13‘éi?lﬂ<o r?heamsthﬁfl fwé%?gtm@h@eﬂ aé@chmg at least one
S I e

leeraCHERAEDGF S B EA L a0 LT D SRl 3ab 8 BRjackup leg,

and/oidd Vdrteixnd tid atk-ap neg@rthd Jﬁt:k}up II@ cedheeda spid tamastaciosdeo is wherein at
| ateral support. nenber is attached along the vertica

least qng pyeial 1€ Sm@rﬁ iggttachieg t¢ hesPyd Clupport nenber is
attached to an external face of the leg, an interna
face[oplisf hercegvaide Afiltng/ &fstedX iluded@ drfGng FlGorm and at least one
| ateral support nenber can ‘be partially burled in the

leg supparbiagl ther diilheg phtioral whenoppotht legehdsean epen higice dramlevprk and extends

below il PG B0 L PR U VUELEPE: (el REbge s atached

along tRGlertidal thiothl dfMBe Telgd ThMﬁBraﬁﬁhp%BﬁﬁnérﬂSér i@t héMSL Al X ternal face of
is enbedded in the soil, ords and braces provide

the leg @iranteensi &rcané hetleg apd/eie Mertexnof the legy rthsUagrah guepsiry gember can be
partlal%]&?rlédqﬁ tﬂleﬁ%ﬁﬁ&i ?IJ i la%‘f*glps%hf)oﬂt rcheﬁltbtefs‘gﬁeo% th&ll& lB?rled n the seabed.
support nenper, there is ah increase & Vateral
resi stance to novenent in the surroundlng soils that
r esul00d6] r aim exampienafreappoit mepitey edthec dpah itete amea;.re is the leg of

a jack-srqlﬂi)lr a%llélﬁé Irr%eggs &ieplsarnﬁ?ﬁ??ltég@lgg S{I’ﬁ(a{l]%::)lg :eal ggqﬂeﬁetr}]lte soil, the chords and

bracesoﬁl%rvidér R rRERRE 5 §RbRhAAEEn thD %Bun'dEhg]g GIRY abncd W& lateral leg
|ateral |eg supports are constructed of ates

supporteis ndtched to thes sufpoenmdmber, Hhemgis eanstncfefaem en she Fgeral resistance to
be s eel pl.ates or carru

the pl ate te )

moverg R iRl oghs FBY o1 S hER uRuRiriie dh o Qe ERRIFS area. This

increab®in RSisicd RL1a%@hll mbaasks id e LidtRhding!80s SHRRQEL e %ﬁespondlng
then attached to the lattice structure of the support

overtuipp gromanpressiaceases, the lateral |eg supports are
welded to the lattice structure. I n other cases, the

| at eg?4?jneg[n 1%[ tRe ﬁt@raﬁf %asﬁpgc%suzﬁje Q:gngfu%@ﬁbéf lates reinforced or

[ 004 urni ng si stance may
stiffened Gvidas ke L‘I}ff@htsadmrl’egambke the plates may be steel plates or corrugated sheets

made of the appropriate material and strength to resist the soil loads. The lateral leg supports are
then attached to the lattice structure of the support member. In some cases, the lateral leg
supports are welded to the lattice structure. In other cases, the lateral leg supports are attached

using brackets.

[0048] The overturning moment resistance may be increased by attaching the
lateral support member anywhere along the length of the support member. The lateral support

member should be at least partially embedded to be effective. However, the placement of the



| at eral support nenber anywhere along the | ength of
t he support nenber. The | ateral support nenber shoul d
wheooati4idse@st partially enbedded to be effecti vVRCT/US2009/045171
However, the placenent of thelateral support nenbers
will typically be a design issue based on the | ocation
of the of the jackup unit, the condition of the ocean
lateralf §u9ﬁ(5rt %%uahh\efu €PXcan P Béfﬁr&i%n% nfided Bised ohNhé Rﬁﬁtlé‘ﬂa&etﬁe of the jack-
attached | eg support ne is attached to the
up un}ta&]k agpditieg of ghe leetant fieor| ang Cghgmj)mron@m} factors.ulln yome cases, the
en_Gas

atacnERE SRS G bl S Ao cheife PPt BE R 4L i ARE oggper is runy

embe &R RO EHe JTEANMIBOtHES cRRE tthélh{té/ch@ﬁfm&iﬁﬂéglsﬁpﬁcﬂﬁm@ﬁ’ﬂbkr is attached so that
There may be nore than one | ateral % port nmenber
the leg, syppoHercabarig perially @ﬁ@@ﬁdeo'lf intthe Sﬁnbcif T m@gbe |otg $han one lateral

e B FER Ry R SR PUTRRL o PO B s,

leg suppors piedntea it libeaﬁ:th‘:eﬁed ® tHaappa@:kn upn ltlegease hﬂlekeathefeais no spud can
| eg support nmenp may be attached to the secure
attachﬁfb&} P ehrnfe t}lf‘a@ker%eg BpPoTtMEEhAE Mayeaaeed tﬁﬁreesecured portion
of the HBPQ %eﬂp%rﬁe ‘Ms'tzlncepse n%r@%ﬁﬂp&pnﬁﬁﬁ)efse‘gﬂf B@Ela@&h &h -one leg than
or e In situations where the jac ts are
other. p@sr temmpld i slltuatlespedleret thet jaek-pp emats |ara gomhmt'/dv\nuh respect to the

irection, different have di ff nt s
prevaiaboiindiaice bt chefi: Tk Mo By of e e SRR gember/plae
requirthl8ntS UAME lah g RE WP BlaBemamt drans 'sﬁﬂ('jﬁortatﬁgﬂnﬁ&s Qan BBl igh¥@ngles or oblique

angl es. Wi chever angle is use t he support nenbers
anglesar Whisbsyariapaleds upeda theyspert menwbatys & pasitipeedr iagi Strnmﬁéc way so as
to resmp \éhetr gngfgg)ﬁ%n%n i ? aeS Sf%orm nlrlflcilrecg ﬁsecxl“heo %f)tu%la gosdtp onné% of the support
membbﬁss‘k}ﬂl Be l@ﬁi’b@igﬁgs%@%péﬁtﬁné apad ltlQﬁlo@Iltldnh@f theidnit, tEcondition of the
conditjon of the ocean floor and other environnent al
ocean flget grdkothergmagpningntaldia¢tarsa ci r cunst ances, the addition
of the lateral |eg support nenber nmay inpose a latera
| oadigarep 1&r&HPARLIM %@Pseh%diﬁ%%m& L& 11dPsupport memb
acco&ﬁtgpor ?%?% @n@réase o#elatera 91 &P 8p%7nwnlernmy
imposb hdafeat] dvaall udoaghs sygportt menebdyeor, jackdap tagonz’i’b actmnm Sﬁorathd; increase of

b ded h
o g SR BB DB ogand races may be

added 34 BRQUppdFR AR BIbST wm&@oﬁ&ﬂraﬁfb@&mgﬁta vari ety of
conflguratlons The variety of configurations detailed

herein are exenplary. The |eg support nmenbers can be
vvel dE9S0} boITﬁlédlateéalt leg flav@rartuplen@@@ rrtaMeEae @&lﬁdb‘?é in a variety of

conf1 u%g Oy %rle{s 95 conflgurag EHSI[) M led here Sklelxlers la 'Tﬁg leg support

rea |Iy ecogni Various conp

membeBN¢angbe &IelldeSoﬁB@itd’dOt@)f th@Ujadit-upnsgsnNakeyl t&t be ﬂxlédtd’iﬁ‘the legs or be
exanpl es can be nade w thout departing fromthe spirit
removahlg. sc@b‘“e dillady @rfisap e pouksh readily recognize that various combination of

configurations and configurations not listed in the examples can be made without departing from

the spirit and scope of the invention.

[0051] FIG. 1A shows a four chord jack-up leg with lateral leg support members
attached to the vertices of the leg. Although, FIG. 1A shows lateral leg support members 108,
109 attached to all four vertices, it is not necessary to attach lateral leg support members to all of

the vertices. In some aspects of the present invention, lateral leg support members 108, 109 are



[0051] FIG 1A shows a four chord jack-up leg with
| ateral |eg support nenbers attached to the vertices
wokowhesskeg. Al though, FIG 1A shows | ateral |BQI/US2009/045171
support nenbers 108, 109 attached to all four
vertices, it is not necessary to attach |lateral |eg
support nenbers to all of the vertices. In sone
attach8® RE&18asPbnd D&Y ERpRkampNe At LA 1s|féﬁ§éf@z!1t th@ thtSYRIBA of horizontal
menbers 108, 109 areattached to at |east one vertex.
SUPPOFGner@b@W%anda1Q9ertex is formed at the intersection of
hori zontal support nenbers 108 and 109. [0052] FIG IB

sho chard | - W thlLat ||
opplode] DHiae B ok oG ihels e itk b 1B ek des uppggt members
101 and 10DeattRYed AS tishoumicésnof-tHa. lebB, At RRowatie G, 9Bp Rl lateral support

menbers may span at | east two or nore horizontal

membgfszgan apanaﬁdr%ﬁt tWe o ieQdF herippnsnls dingnmnd aad/op yerticgbsuppert members.
sS4
For o{ablG h e aftra BBt e RER 07 5y TR I SAPobiaF sypport member 103 (0
the hosingqralr suppanbembid 60Gand thhétdral mppbrt sagipgber i 0 hgrane frofiOthe horizontal
pans fr the harizaontal sup nber 103 to the

suppof gpembsii 1p t%ﬁlﬁ&aleoﬁ{%lﬁBBP"f&B’Sgl% ] Additionally as

shown in FIG 1B, the lateral support nenber nmay span

vari R]OSST‘WAQ&IHB@AHMS%H@SVH THOFIENBTRhE latdrlesppb@ ¥ mber may span

~ support nenber 102 "between the hori zontal support

variousdwhiepral10@ s ot @Aamsleofhedataraﬂ mp@m meyob¢rzPRt betwesingthi horizontal
support mr%ngbrg% e({) d f 401rs IoZon %tg e 581%8%(?1% aly r?%l e}rngcto%{?%rlsongt%%%%wmm of the

same ]afbréi@ﬁpp@aﬁ%ﬁlbef bawked haiingdl supbirhmeibélde Ol ahernal. In some cases,
port nmenmber is same throughout the entire | ength of

the hqrﬁ@nqabwec%tbwf Supptrrel yipRemendpesds sEmethrpeshonb i eire length of the

laterales)ﬁ@?;ﬁjt ﬁbg{bteg n{ 25?)1( Fﬁ(@ J[lggh %%5%] %ﬁf‘fg of g%ci(qgv 1@21; txxﬁ@hzﬁ%)ud—can 107

attachedh@rttle pattdn vptledgg.wi th | ateral | eg support nenbers
attached to the external faces of the Ieg In general

one WSE] 20T BR v Goient st deckad R e g G35 mermbers

attach&hﬁ‘) tlhéwe%ﬁlal ﬁl@@sp&f the [@mlﬁ %er?e%l ine 1@blaf Grttn%n%e!r 2DPW attached to
faces of the jack-up leg. dltlonally |G 2B shows

at leasy ofip face gD ptithedadk- lu:plege ghsvehotnan FHS 6/l the lappsalrsuppestriyember 201 is

RO RAS T B DO IF ShaARTEL B TOE 024t B

leg witROREerfladtipprt B hBatSspatiing rdral thavihdfibsntd1dupyeit Ghémbdre203 to the
verti cal Iength of the |ateral support nenber. For

horizogsah et mpaberaA0sraan thelsirstltsunperbBlemben hiyargvesipus ferizontal widths
avous] 880 OREL b FRTREES SORANAROL 5, Sl e sppor
membef 20 héetsane thah@intad ypE@irt membtbs r203edindeXd i’SOJ‘fI azdmﬁﬁeﬁdnt horizontal

Su rt
width in (F:)(?mparlson to the width of the same lateral support member between horizontal support

members 204 and 205. In some cases, the lateral support member has the same horizontal width
throughout the vertical length of the lateral support. The lateral support members may span at

least two or more horizontal, diagonal and/or vertical support members.

[0055] FIG. 3A shows a four chord jack-up leg with lateral leg support members
attached to the internal faces of the leg. An internal face, 302 or 307, of the jack-up leg is

created when diagonal support members form an internal plane. As shown in FIG. 3A, an

10



menbers 204 and 205. In sonme cases, the lateral
support nenber has the sanme horizontal w dth
wao booongiseut the vertical |length of the |ateral PEI/PRIING/045171
The | ateral support nmenbers may span at |east two or
nore horizontal, diagonal and/or vertical support
menbers. [0055] FIG 3A shows a four chord jack-up | eg
interni¥ ﬂlﬁhel 31;291"5 %lreate%%ysc‘ﬁ%’&fal sUPpoRehSmBdrt ﬁfa'ﬂ @%sﬁa‘ﬂtlﬁﬂﬁblsect two adjacent
internal faces of An internal face,
exteri@oplanest 3tOI9eaI}ChéIk0 upMSégthls egpopleethomwyen Pélllra]gfdnaﬂ lateral leg support

membﬁsc_‘?(s)]g%t\ld"ﬁgO a t%clhﬁ r o a]gllt]el H%lg %072(%{"%%6 ]étaﬁsyﬁegﬁov% thlglexample each

internSURROEInt AR TRQE St bﬁ@hte&&lhéﬁ podtl thymbdrs Gt 146401 agjpaaeiémbers may
exterior planes, 309 and 310. Also, this exanple shows

span ag legpt el ar iryore hotizanel adiagqagl anddpyorertiGabineps meerand
308, attached to an internal face 307 of the jack-up
| eg h| S [ - Al
| casi36L ") DGy 3Py SRRy FORLREL G ARG bifion of latera
suppogup@obdrs mﬁad:lfedstorthqlnﬁmml fated efadit legwo Im)lsonrmroeses the combination of
hori zontal, diagonal nd/or rtlca ort
lateral] YRR mpaneder %E‘t%cﬁ‘éﬁé g“f%fﬁm ¥l %R“ﬁ%
the enfifdTRidAIIrQRe Hierndl LAl 18YREOBE, m:émﬁ%ﬁrﬁ sﬁbf)é}? Iﬂ%‘fhﬂe@ 3b&pans from
internal faces of the leg. in some cases,
horizoptarisinprari mambér 3G tertmirizentphbopporiendrelyes 3861 idzlh érdeltab supipert member

51 oL L b, PR EP O kp SRR v

compzlri%bﬁrt@' theURRAR tof MBIRED 84me3 Qdtei@P &0 Fpdrt QReriieri BAWE&] horizontal support
ort menber 303 to horizonta supgort menber 306.

rnembme g@‘htaéfl ab03s upbisr laterahriseppogt m hate theo pame rosizontal width
303
througlilgﬁtp@le Veqr"cgp ?ngﬁl thgngel;gpéusﬂgn t Tl%l’]lq{eglg{lﬁ&gr% n}eﬁlbers may span at

orizonta In COo

least t&arse nload Hmaionsau,nn@gdnarrzﬁmtzx&rvehﬁiawoﬂ @fidnztend. al support
menbers 304 and 305. The lateral support nenber 301

has hor| ontal wi dth throughout the vertjcal
! engiﬂﬁg&f thhe st rSHPP%rbB‘SH‘err SPFa A Ef@%trtmo lgqyﬁaaﬁal diagonal and/or

Vertlcﬁesﬂpﬁ(grg nfSbeRPaR Rine @R&L tht Wael s @oﬁ Iﬁ@tﬁb@r%g)taﬁé between 2 and 4, 2
di agonal and/or vertical support nbers 57] The

and 5 I23=m§1r®I2 aypharandrfefhed 9spand 10t2 hrebkl. 2tand 2If1)02 land@d.a} and 30, 2 and

0.2 RS YA DBRRL o NI 5 R BB 5 0 0.5

and 4(4 5 a%desm §5and26(ﬁ6dm5 ,7525 aﬂ&lldo 52an@r1Q585 akd 85 1@,ana 1§n11b and 25, 10
2 “and 15, and 2 and 25, 2 and 30, 2 and

and 4(2 @r@dé@; 10 aaﬁaiﬂ& alzi K 19.00¢ 125.5amisy), 28 aadxéO;LZi) alsi 50, 20 and

0. R 03038828 e 8y 0] g P PR, 70 v

and/orl80and10) t@rdoddal, difgoadldndor vdBicandpgdit mémhbard 50, 10
and 75, 10 and 100, 10 and 125, 20 and 30, 20 and 40,

20 aqg O 20 and 60, 20 _and 75, 20 and 100, 20 and
125, 109§8bnq FIGo4Asthomscp B0 berdyifgkep lesovifha prpvaligpof lateral leg

suppoﬁqgerﬁlpers attached to the leg’s internal faces. In this example, the leg’s internal face 407

rt ﬂlbétantlally span

is created by horizontal support members or diagonal support members that bisect non-adjacent
vertices. Lateral support member 401 is attached to internal face 407 and lateral support member
402 is attached to internal face 408. FIG. 4B shows a combination of lateral support members
with various horizontal widths attached to the internal faces of the a jack-up leg. The lateral
support member 402 between the horizontal support members 403 and 404 is of a different

horizontal width in comparison to the width of the same lateral support member 402 between

11



and/ or 80 and 90 horizontal, diagonal and/or vertica
support nenbers. [0058] FIG 4A shows a four chord
W aokAWs20 eg with a plurality of |ateral |eg SEEpPU81009/045171
menbers attached to the leg's internal faces. In this
exanple, the leg's internal face 407 is created by
hori zontal support nenbers or diagonal support nenbers
horlzo&mtsupp&e%en{&&- 304 AREMO5VeThd CSal !ﬁ-\ﬂ)tp%fta[heﬁﬁﬂpmlt that spans from
nber 401 is attached to internal face 407 and
horlzqnaatl evportsuppbert4Ordntherizagd sugpert meothert4@@hdsthe samagd horizontal width

face,408. . F a, conbi nat.i on of |atera
hrough Qe ¢V} C%EP&%?‘E @B“F’ia% a‘éppﬁ’&r ?@"oolﬁ%ﬂf lva-uale%é members may span at
least t¥blorehieehé@zdnke, dindobnald/draeascaPiuppb nenjtrek - up | eg.

The | ateral support nenber 402 between the horizontal

support nenbers 403 and 404 is of a different
hor i P9RPhI Alfearatively. EMprdahryss Cﬂraultah@%uat pg ofithylurality of lateral

leg suéﬁd}grﬂeﬁfb@fs?éétaéﬁ&ﬂ Ithe mg@?g{sfzrrf‘a_?_%%!%?t i 8{ @ttﬁé leg’s internal face

pport nempers 404 an ater por t
907 isrrenasbted b4 Ohoridoatal Spppst irrembetmm’r dougdmd] wppxpro mienmend @rat bisect non-
03 to hqgrizontal sup nber 86 has t g %ﬁﬂe
adinceiysrigh A QLR Uip peacher {9 RAFd g 1 /gindgeral support

memblsﬁ@(ﬁ Rlatt SRS Interﬂ-QQaéeaé(%r al support members may span
at | east tmo or nore horizontal, diagonal and/or

verti cal ort menbers. [005(1 Alternatively, FIG9
shomE)OéO]cu r abAj diowrs upfauegheid fackupl leg anith 9 merality of lateral leg

|.at er uppor erscatlached to th
support 8rrnng S ?etgagléfé({) R t}tl ﬁfeg%gg( aorr_p e ]a(i “up Il%% Y,]etrt%)r(nlg | created by the

1ntersefcﬁ6ﬁ oP@drizchtdl rsﬁﬁp(ﬁdeMb&OjOSZ@ﬂh &e IsatPOial sd’@ﬁh&ﬁﬁn@{r 509. Lateral
di agonal _support nenbers that bisect nonad{acent

suppoifgpenbasd0l) isadipehedsgphe Mertaeptsated duthqrizonit setned liﬂ@mbers 508 and

s00. RESKRRY SRRV 81 bALERRl | BRRA IRERER ATl o o iacon
suppoftagmladnoFid. j ack-up leg with a plurality of lateral |eg
support nenbers attached to the vertices of the

R SR 4 B D PR SESBh e i

variouS HRP6 A talRIHRAR! athPRed foathe Rf@iltlc§§19ﬂ395arck%r{§§ r ThO latbsal support member
attached to the vertex created by horizontal support

502 betmebe the BO&oad SEHYDPIt fnh@btratSé)ﬁaindlfé)ﬁ iswp pdhffe@otl @@zontal width in

compag;l[}%lg ght? t%g":f*fgﬁ%tgr I}otiqip[égrrﬁt[: 86%?? p%?}grt gn% ]E)\%I@E zg)etweerall gnorlzontal support

membeSNHANakd 605. ofTHeelafB‘rQr ﬁ_ﬁgoﬂt ah&@higdr S0IPRAt tpdie Reh howizbital support
vari ous hori zont al s attached to the verti ces of

membgr p@E ka hprizedal spRport @teérmﬂr S90pperthe mnh aprizmal peidite tjoughout the

. ' rt menbers 503 and 504 is of a
Vmﬂc%??ﬁ@?éﬁ%gﬁ%g%giﬁﬁg width in conparison to the width

of the sane | ateral support nenber 502 between
hor i @62Rh| FiGp@Atshows a three chord jack-up leg with a plurality of lateral leg

support members attached to the vertices of the jack-up leg. A vertex is created at the
intersection of support members 603 and 604. Lateral support member 601 is attached to the
vertex created by support members 603 and 604. In this example, the lateral leg support
members are attached to all three vertices. In other cases, the lateral leg support member is
attached to at least one vertex. The lateral support members may span at least two or more

horizontal, diagonal and/or vertical support members.
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menbers 504 and 505. The | ateral support nmenber 501

that spans from horizontal support nenber 503 to
whorwaese@l support menber 506 has the same hopPCRUSL089/045171

wi dt h t hroughout the vertical length of the |ateral

support. [0062] FIG 6A shows a three chord jack-up

leg with a plurality of lateral |eg support nenbers

at t agogd] t o FiesB ahbvs @Scathbihiifon 8C kardtRl é@@orﬂnyﬁﬁé@mm various
is created at the intersection of support nenbers

horizoated vadds attaghed & theuyspitaes ofre ndsdrueiRe. Thedaterat Biefwortdnuheer 602 that

oo 8 T Bl SRS RN 0P8 ae ek BhP v i

honzotncal ablldtH Hre@ghoRE tthe @y tH Bf Qhd@dtei@RS@Sportt ARnlbat.erBle 1a@gal support
ort rrenber is attached to at | east one vertex. The

membr:ag that sRAsp drom heidnatd sHpRPrspambet 060 etpshorizaptabpuppertenember 606

does ﬁbqr\l g% ?B%%%tﬁg\?@ffﬂ g@gﬁ% g)él\é\{}gerfé:g !Oan?lB Hg{ef SP%}Eoertr g}ember. The

lateralssmpp@t membiere6(H addté02wary muisngthrana @mhadlzomtaitvhath with respect to each
attached to the vertices of a#ack up leg. The | ateral

other. g [ fterahgppart Bepbers sayspan at qa%frﬁwo?ﬁ @%@ﬂzeutﬁbal%gonal and/or

Vertlcg%ﬂpgg it @0RbtQ horizontal support nenber 607 varies in
ontal w dth throughout the length of the |ateral

support menber. The lateral support menber 601 that
span0p#bmHGr 7 Achvwb aghmep shordrjeckoep 1eg0Bith tat¢ral ieg anlailft members

60 h t.al
atachg RO S APt Bt e et RO B b ok b otached (o the
externdN@ackatoRr af theUpBRLp 18BMIAI Sth&0dxAfflebARe VAEM] g supBEthmember is

and in horizontal width with respect to each other.
attacherchéa RHteatesnal Sagsp ne/oratinssisoneagxtemahfage of aawppesianesaber. In other

exam s{,@%@%&ér lglgg}i:pqﬂq*@g%%ﬁl (f"{bdétole%Y?)rrlg 1 tﬁl&lrag %'zi?:@o(iffau%upport member

with theg chbids. ITakan@inal €ges vp fer duppEreshibea tnti thcth a:d dh@rd%&ﬁﬁly be created
external face of the leg. The lateral |eg sup
using frefeNal FoRparsmarbsR ed/of diagRee! é%?@rhaxenﬂoseéhwgteam&s Hwo adjacent

externja?faléesqu h%gbugé&t %elﬂﬁ;er e W]@%hﬂﬁ/pg IAtQIIa? réw?}! okte&ember attached to at

support nenb Is attac ed to extern faces
least amedface ofit theasthoohmckexpdegpalThedeterabfsuppgupeaorber @ ritert spans from

I n_ot her ex I ,theIat ral e IS attached
horizanfpl aPPHOéta@Fngfeﬁfﬁthél%Pmﬁ Tergit ef’%‘ﬂ% %f‘tls ﬁ‘éaﬁg%# Qihefack-up leg
and héshﬁ@@arﬁé‘%x‘ijz%nta]_%dﬂh%l%ﬁ@l%ut fRCies tﬁfofmeelae% eeﬁgor{%eaeér In some

with three chords may be creat edg usi ng hori zont al

cases,sthe paetal ﬁepmetr geabdl bas diriys riainzgmtpbwathmhrbeg@ut izt length of the
nt _exter faces of th

lateralll,é]lhg(ér eCt &r V\gge geJﬁ ks SURPYTE e rliers 1616% §pgn P’I"Té gl;v%'l 8P r%%%e horizontal,

diagordll ha@beekrtienl alpgoeastmpie. face of a three chord jack-up
| eg. The IateraI support nenber 701 that spans from

[0065] FIG. 8 shows a drilling system that includes a platform 806 and jack-up
legs. Specifically, FIG. 8 shows a jack-up drilling rig in the jacked-down position with a portion
of the body of the jack-up leg 802 embedded into the seabed. The body of the jack-up leg is
limited in vertical length by a top base 801 and a bottom base 803 with the top base and the
bottom base having the same geometrical shape. In some cases, the bottom base has a spud-can
attached. In other cases, the bottom base does not have a spud-can attached. Additionally, FIG.
8 shows a plurality of lateral support members 804 and 805. The lateral support member 804 is
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hori zontal support nmenber 703 to horizontal support
menber 704 is attached to the jack-up | eg and has the
W@ a009/183526 zont al wi dt h t hroughout the | ength oPCT/H82009/045171
| at eral support nenber. In sonme cases, the latera
support nenber has various horizontal w dths
t hroughout the length of the |ateral support nenber.
partially’ @mb@ac%aqh (BU R JitoREAREMS 18R] SRPdrEfneBas803 muny embedded in
nore horizontal, diagonal and/or vertical support
the searboftsons. [ 0065] FIG 8 shows a drilling systemthat
i ncl udes a platform 806 and jack-up |egs.
Spec‘(fOk Iy fs nokec@iL th§tt t%h %Eﬁ'ﬂl(i%ﬁbl? %¥ th%tqn\génﬂto on F ﬁ ﬂggtgli:/{ég fto a certain
numbérhéf lege bn l:WEhld:lﬁ‘g M&eamedﬁe@b beﬁhg) stip@rieeaitboughh@oktasiythe marine
of the jack-up legis |imted in vertical length by a
structyrghang s4pPogigd baerts gt thismlegss@oBolamtvptufgelor by vake
and the bottom base having the same geonetrical shape.
I'n SI067 F 2S£Rhou %H%@ etsé}{plﬁ’@e?ﬁoﬂ ARd s SRV ERY have been described in
attached. In other c ses, the bottom base does not
detail hiiskowdd sbpunhdcmtoodtthadw@us Ablatiges, crohstitytions] @d eBtesahm can be made

. plu l.at er,al suppqrt ne ers 804 and .805. Th
nerein ity delufipe O R G4 ORart 81T\ P ERBAYAEA Y fig cppended
claim$ eMALbIPMMRN&EopHOf 1R fé%nts ﬂl@ﬁtlonnﬁ”mrmﬁgéed fo bullnyited to the
enbedded in the sea bottom 066] is noted that
particylae erppdimsatsi efnthefpro¢ess.| rn%«émq, onanugf,aqtmt:, e@rpasitinneef metter, means,

metholﬁ% cqe :ét% Sn%el,?ﬁ% et 1 3fle %Ee%sfbc&g néé ?)ng dlnar Llﬁltj’l%ttﬁe art will readily

appreGAte UBSHI @8 @REoSuP AT the ChreyentBientiBAN pﬁohéﬁ@s | rﬁ@f’mnes manufacture,
nono-| eg structures do al so exist. [0067] Although t he

compqsitéagis f Magle MiGaBh MaiEeds: & HeRraPCaREY iliBe e kter to be developed that
n.de hqul d

pertorfl S AR T LSRN itubdicT P rEn Ry AP FATRNG A Shme rosult as the
correspating embd)chrrmnts hiesdribde parein mgy be mﬁlltdftbacspﬂdlmgt toahel present invention.

scope of the invention as defined b a nded
Accordingyrdhe gBReadeS F? aimp Are H}Sfﬁ@eeftotlﬂ%lu%? @m ?I%Hpmoeatwf}h processes,
machih&s, ﬁﬁﬁlufa@&ﬁen qgﬁjlpt)ﬁtlpﬁ dfinftle8dndPs LHGMOAT b} qEbar

embodi ments of the process, machine, manufacture,

conposition of matter, neans, nethods and steps

described in the specification. As one of ordinary

skill in the art will readily appreciate fromthe

di scl osure of the present invention, processes,

machi nes, manufacture, conpositions of matter, neans,

nmet hods, or steps, presently existing or later to be

devel oped that perform substantially the sanme function

or achieve substantially the same result as the

correspondi ng enbodi nents descri bed herein may be

utilized according to the present invention.

Accordi ngly, the appended clains are intended to

include within their scope such processes,
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machi nes, manufacture, conpositions of matter, neans,
nmet hods, or steps. CLAIMS What is clained is: 1. A
woreaoboeBstor i ncreasi ng the overturni ng nonment PCT/US2009/045171
resi stance of a jack-up drilling rig conprising the
step of: attaching at |east one |lateral |eg support to
at | east one jackup leg, wherein the jack-up leg is
secured and has an latticefgmmpework. 2. The net hod of
claim1, wherein at |east one lateral |eg support is
attached to an external face of the jack-up leg, an
i nt eMdaf isfcdg@edis:t he jack-up leg, and/or a vertex of
the jack-up leg. 3. The nethod of claim2, wherein the

j ack-u - ! 1.4

ot Rod oreRp Lo B PR SRR R TG isrdboe FEF.

| eg sujpbiup dndlideerig sqpapssiad theaaptofone or nore

hori zontal , diagonal and/or vertical support menbers.
5. The net hataa%fng@it I one Ty _Lﬁgﬁuwpét {oat B3 oneger
suppor f, le%, RAEEIAhL YacRTPadd R el ied BEY BRIdn 1R8O the
jack-up 1§ positioned for drilling. 6. The nethod of

cl ai m frameiverkei n the | ateral |eg support is
substantially enbedded in the soil when the jack-up is
posiiti gned for, drjllin 7. Adrillin stem .
Conpr i S get g el g Yperkin SRt ane BTGP G sai o
drilli Aghchb@id O dReerMi A& oF tBRjadk-up Qlergé 8n tbrablt fa€of
framework; and a | ateral support nenber is attached

al ong thedackeyn legaind/aigieHenpt thedadkedp 8. The dril | i ng
systemof claim7, wherein said |ateral support nenber

s it @ﬁ@&g&hté)g o@@la%b?@vﬂ@lleitf (A& ?ac%fuptlgg h£§gspuﬂQan

i nt erna
attached to it.

4. The method of claim 1, wherein the at least one lateral leg support
member spans at least one or more horizontal, diagonal and/or

vertical support members.

5. The method of claim 1, wherein the lateral leg support is partially

embedded in the soil when the jack-up is positioned for drilling.

6. The method of claim 1, wherein the lateral leg support is
substantially embedded in the soil when the jack-up is positioned

for drilling.

7. A drilling system comprising:
a drilling platform;
a leg supporting said drilling platform, wherein said leg is a
lattice framework; and
a lateral support member is attached along the vertical

length of the leg.
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of the leg and/or a vertex of the leg. 9. The drilling
systemof claim@8, wherein said |ateral support nenber

w0 200pas3se@l |y buried in the seabed when the | epCT/5S2009/045171
depl oyed. 10. The drilling system of claim8, wherein
said lateral support nenber is totally buried in the
seabed when the leg is deployed. 11. Aleg of a

dri gl i fge B iR %@Wférﬁ%'f@faﬁrﬁ|7n®he@11p§ﬁﬂi’1a¥éﬂrz§1réu?%drpp base
and a bottom base; a spud can attached e bottom

base; methbar islagadied 6men pxtemabface apthereg, ph aternalt feec hed

along t ertical |ength.of the body above the spud
can. pt%E'FXég i Orc'SlfveEtF’g Er%hﬂffg'v\her ein said | ateral
support plate is attached to a at | east one interna

face, @he Uekiag s@sﬂ&n@ﬁbﬁl’rﬁ@[ Wh@l@ﬁl atiihefalatppast one
vertex of the | eg l eg of claim 12, wherein

sai d | BCEbSY 1S§@ppHthupF%trbthP §eap5¢ pihsn (Re Lagisi delanpen
the spud can is enbedded in a seabed when the Ieg IS

d e Qbo)’?ﬁie ditthin -gpﬁeﬂl%g Rim&! %Qﬂeﬁlzsald’ﬁﬁsﬁrﬁl slip %ﬁe 0 the

| ateral support”plate is completely buried
spud cammbsr sriiteldyl bdmeduntth@sesbabwdem heg iseepleged. s
depl oyed. 15. An apparatus for increasing the

o Tht ¢ Pae P AR B O e ol ur a1y of

vertical megbedypwiharep pasthad plbdttahitaye;of verti cal
menbers are nutually parallel and spaced apart
|l ateral |y t@swqaﬁ@tt@ﬁ@dé@@@sboapnhbq@wwedr on i n which

the support ﬂ%’??{i - la a(?jlosﬂf)%n%ﬁ% att%%hed 51"1‘3'1} ﬁg?#&?ﬂeral

| eg support 1S a g a vertica
suppor tenpirdielic bduy sboppdktspndaber i s secured to and
includes a plurality of

12. The leg of claim 11, wherein said lateral support plate is attached
to a at least one internal face, at least one external face and/or at

least one vertex of the leg.

13.  The leg of claim 12, wherein said lateral support plate is partially
buried when the spud can is embedded in a seabed when the leg is

deployed.

14. The leg of claim 12, wherein said lateral support plate is
completely buried when the spud can is embedded in the seabed

when the leg is deployed.

15.  An apparatus for increasing the overturning moment resistance of a
support member with a lattice framework comprising:

a plurality of vertical members wherein the plurality of
vertical members are mutually parallel and spaced apart laterally to
define the edges of a polyhedron in which the support member is
configured;

at least one lateral leg support is attached along a vertical

length the support member;
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vertical support nenbers, a plurality of horizontal

support nenbers and/or a plurality of diagonal support
wOoreebas3s26 hat form the open lattice framework; P@UTESE091045171

the plurality of vertical nenbers are interconnected

by the plurality of horizontal support nenbers that

extends between a pair of vertical nenbers thereby

form ng a fageupsdmbR®elkYsdldd ataﬁ uy&ﬁdds canmIaE@bﬁr s
are further |nterconnected by the plurality of

di agonz¢rtisalppepart menbenssa plﬂ&htyrh%hqxgpatahsup@m:tf claim

15, wherein th ol yhedron .is a.pris

appar artg ey L et Rl ciska R RLOER wifhes By dem
sel ect g@d dpe® Mt@cediObpvaiRNSi sting of three, four, five,
Si X, seven, elght nine and ten edges. 18. The

appar at us oWheieH the phuraligef &?rﬁqﬂﬁ@erplpw alei ty of

tsﬁgpor {nt&ﬁ?qh%&%dfo e n@ n%%’lﬂ oﬁ@Lﬁf&B?}% fers ¢

| atera suppo I's cattac eas one
I nt er natteddddetwdd.a phlveofappiabinasberds th‘dréby'lﬁoirﬁmg\mfetﬁi n
t he plurallty of support members forma system of
externd! faces and the | ateral support nenber is

attached toga é)lhllrgﬂﬁltof QBRicEXhEMBAL afeaﬁﬁhelggterégﬂﬁected

appar at us of alm 15, wherein the |ateral support
nmenber by thegtltrabtyed duacgoaal suppat membesser t i ces of the
support nenber. 21. The apparatus of claim 15, wherein

andPor ThearatE) § SphhaRelo Be e R0t b

apparatus of claim 15, wherein a conbination of at

I eas! THoapRERiAdf SMRPY, wheRib&eHridfchscigaherctea the
support nenber wherein at |east ogne | ateral support
nenber fTABISY FAHP 6AIHHE 0F Brecalfows AYhsix: VLGNS Ninke

Iengthaﬁjwhggg£ateral support nenber.

18. The apparatus of claim 15, wherein the plurality of support
members form a system of internal faces and the lateral support

member is attached to at least one internal face.

19. The apparatus of claim 15, wherein the plurality of support
members form a system of external faces and the lateral support

member is attached to at least one external face.

20. The apparatus of claim 15, wherein the lateral support member is

attached to at least one vertices of the support member.

21. The apparatus of claim 15, wherein at least one lateral support

member is partially and/or completely embedded in a seabed.

22. The apparatus of claim 15, wherein a combination of at least two
lateral support members are attached to the support member
wherein at least one lateral support member has various horizontal

widths throughout the length of the lateral support member.
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