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"Offshore Construction and Vessel" This invention relates to the field of
of fshore I ons such as platforns, which are |ocate ove
sea 1 evel %23%%%% ed fromthe sea bed from col ums, tomersd%érlﬁgg%%%g. 5
Typi cal offshore platforns conprise a plurality of towers supported
vertically in a barge, for towng to or selif- propelled navigation to the
position of deploynent, whereupon the towers are |owered vertically until
they reach the sea bed. Subsequently the barge, which is to serve as a

pl at f orm or t“OffshoteConstriictidreandiessel” t oners, clear of the surface of the
sea. 10 In accordance with one aspect of the present invention there is
provi ded a jack-up construction conprising a colum and a vessel, said

col unmm bei ng THi pvéridheretates 2odnechisia| of offshore instruchdns/ sieh ia&0platforms,
position for storage or transport, and supportable i relation to said

vessel in a iieh atei lgratedyusyallyaaboiss seadavelo suppprted feam the sem bednfroai n
sai d constructi ' port 15 structure for supporting said
colum for réFﬁﬁﬂB%q§g¥&§§58£§H hori zontal position and said verti cal
position, and wherein said support structure includes an el enent which

sel ecti vel | 0 said. vessel and said | u t 0 be discqnnected to
cnabl e saill VPR ofSheRAIRISRS SpaRdsa RN S bweals auRpoRed e Al 18 o
support stru ' M@t i | Mk i d
col - and saaBe IO i op KR dRopERa Riigaliof th 1R dRiieh b BbBRheI
for rotati onwherehpor dhentowers aarev doweredheertieathe |untiPrthégreach thel deaubedr t
structure includes a carriage for supporting said colum for selective

sl i di ng moveriRsearently the Baraenshighhis Yorsenie asRiattorm; erthedikens lackedsip
relative to wgt@géf%} g.(ggg@ﬁ%ﬁﬁdthb%&aacked up or down the colum. 25

Preferably said anged wheel s or concave shaped pul |l eys
for guiding said colum. 7

10 In accordance with one aspect of the present invention there is provided a
jack-up construction comprising a column and a vessel, said column being
supportable on said vessel in a substantially horizontal position for storage or
transport, and supportable in relation to said vessel in a substantially verﬁcal
position for deployment or use, wherein said construction includes a support

15 structure for supporting said column for rotation between said horizontal position
and said vertical position, and wherein said support structure includes an
element which selectively allows for said vessel and said column to be
disconnected to enable said vessel to embark from and dock to said column.

Preferably said support structure includes a pivotal connection extending
20 between said column and said vessel. In this manner, the pivotal connection
provides for rotation of the column relative to the vessel.

Preferably said support structure includes a carriage for supporting said column
for selective sliding movement in relation thereto. In this manner, the column
slides relative to the carriage as the vessel is jacked up or down the column.

25 Preferably said carriage includes flanged wheels or concave shaped pulleys for
guiding said column.



-2 - Preferably said pivotal connection extends between said carriage and -
sai d vessphoshisss erably said carriage is dismuntable fro ﬁ?@ + m to
enabl e said vessel and said colum to be disconnected. 5 rBre‘* P@ﬁ sai d- ’
el ement conprises a pivoting portion on said carriage which in a closed-
condi tion secures said colum for sliding2rovenent, and restrains said
colum in said vertical position. Alternatively said pivotal connection is

di smount abl epfgiamabhaisdid Pivoial 80Anéctioh eRtandedBetwod FaiE cifidhe iiflsafd
said colum to be giascon(r?ect ed. Wth such a 10 confi gurat i%ﬁ,@q% vvoulsaﬁge

necessary tovess€lire said colunm against sliding, relative to said col um,
when said vessel is detached.. Preferably said jack-up construction
~includes hoisting means to nove said colum vertically, relative to said
vessel , wherPreférablyosaidcarmagenissdismountabie fronpsaididatumn 16 enfdbks saidblassepi d
vessel i ncl udej aH 0 er'\i'\%ﬁ ext.ending vertically through the hull "and deck
of said vess¥Hd sql ﬁ?ﬁﬂﬂ" perdisconnettad.m is received in said vertical
position. Preferably said opening includes a recess along the edge of said

vessel . Preferably said opening is |ocated away fromthe edge of said -
vessel , ahd Rrgferably said elemeptcomprsesce pivoting pastion epsaid gafriage whichddge of

ast ) on n QaidH GhABn BedrdP 5Bk Sy’ BF 3o Thelafhnf i oSdhins ok

sai d vessel .columndn said vertical position.

Alternatively said pivotal connection is dismountable from said column and said
carriage to enable said vessel and said column to be disconnected. With such a

10 configuration, it would be necessary to secure said column against s_Iiding.,m
relative to said columh-,- when said vessel is detached.. : "

Preferably said jack-up construction includes hoisting means to move said
column vertically, relative to said vessel, when said column is in said vertical
position. | '

15 Preferably said vessel includes an opening eXténdihg-Vertically through the hull
and deck of said vessel, th'r-odgh which said column is received in said vertical
position. '

Preferably said opening includes a recess along the edge of said vessel.

Preferably said opening is located éway from the edge of said vessel, and said |
20 recess provides access to said opening from the edge of said vessel.

.Preferably said opening is located at a relative central position in said vessel.

Preferably said recess extends to the stern of said vessel.



Pref.erably said vessel includes cover neans for covering said recess when

access thea%t LS,N0t required. Preferably said cover neans Lse
rrenovabl e coé%?&%értions. Preferably said col um incl udes ap§§¥3%%&M§6

distribution structure at the lowernost 5 end thereof. Preferably said
wei ght distribution structure conprises at3Jeast three fold out |egs.
" Preferably each of said fold out legs includes a footing. Preferably said

footing incl UpRsreRatly %Bib)g% &N Mles &Qverpﬁ@agnﬁﬁyé&@rﬂgf 29! %&g%éﬁes

a seal abl e enclosure” fornmed by an upper cup an ower ctp arr

i nsi de t he ot hecessthemdte is npt requakdgnment and defining a pressurable
chanber therein, said pressurable chanber having inlet/outlet neans for
transfer of fluid in or out of said chanber. Preferably said footing

incl udes an aRreferaply saidapvenieansToniprispameniovabld 8everporiotite el ative to
each other. Preferably said axial guide assenbly includes a pair of nenbers

arranged to tel escope along an axis co-parallel wth the axial extent of

sai d footing. pRiefabhpBhid é&hﬁnquemfdaé% w&pm%&&%ﬁoféﬁﬁmt'?}/tﬁéidkﬁésﬂ S

coincident with the ‘axial extent of said footing. 20 Pre y sal
menbers ar6 tendthereof. -4- Preferably said nenbers include a | ocking
device to secure said nenbers relative to each other. Preferably said

| ocki ng device conprises a wedge driveable into an annular collar |ocated
at the junctiBrefefabhaisdidrevdightsdistribution structure comprises at least three fold out

" legs.
Preferably each of said fold out legs includes a footing.
Preferably said footing includes a floodable chamber.

10 Preferably said footing comprises a sealable enclosure formed by an upper cup
and a lower cup arranged one inside the other in telescoping alignment and
defining a pressurable chamber therein, said pressurable chamber having
inlet/outlet means for transfer of fluid in or out of said chamber.

Preferably said footing includes an axial guide assembly for alignment of the
16 cups relative to each other.

Preferably said axial guide assembly includes a pair of members arranged to
telescope along an axis co-paraliel with the axial extent of said footing.

Preferably said cups are cylindrical.
Preferably said axis is coincident with the axiat extent of said footing.

20 Preferably said members are tubular.



5 Preferably said wedge is slidable along the inner nmenber of said

t el escopi ale} er and conprises a frustum bored along t r eof .
Pr ef erab‘fv? §’g$8§9vessel i ncl udes. fl oodabl e conpartnents t%ﬁ%ow%gﬁanm ng
of the weight distribution of said vessel, relative to said col um.

Preferably said vessel supports cranes t¢gr-.1oadi ng and unl oadi ng eqU|pnent.'
10 The cranes may be pedestal nmounted or gantry nounted cranes as required.

I n accordan e{g‘,‘

vessel -adap?g‘ﬁ%w %gﬁfoyrren %g?féé%d%f%rﬁc ﬁeb’ dc%{]ttjér reyaecﬁﬁ%o%r egﬁé@% ve the
sea floor, gatieessath othet.uding a support structure for supporting a
colum for rotation between a substantially horizontal stowed position and

a vertical position for 15 depl oynent, said support structure including an

el ement al 'PYéfé&H‘l rsaitﬁ'léhkﬂﬁf%@blcéndomphée§@ wetigeodiveableriats ed aAnglapbl e
sai d vessel dock to said colum, and di sconnected to enable said vessel

to embark fcollarslmaled@tmﬁuunﬂi@l Qf&%dy'ﬂ%mbér%upport structure includes a
pi votal connection point for formng a pivotal connection between said
colum and said vessel. 20 Preferably said support structure includes a
carri agesf oPrefersbly isaith wedge |sc6hdab|ef alongethecinnee sembien of isaid: telescaping.

relation thereto. ILn this nmann | des relative to the
carriage asmqmber@;%¢omerl§%§;k§a's gP’ﬂLﬁH"SHée@JP reqir eferably said
carriage includes flanged wheels or concave shaped pulleys for guiding said

col um. - 5- Preferably sai d pivotal connection extends between sajd
carriage anBreferably seidvessetiaciudesifipodable camparipentsttoalionsbalaneing of ths,

said col umv}e?gheiraaé}rlguts Xl gf said %8&&“%&%&%%%.&‘ GBluH% be di sconnect ed. (

Preferably said vessel supports cranes for loadmg and unloading equipment.
' 10 The cranes may be pedestal mounted or gantry mounted cranes as required.

In accerdance with a second aspect of the inventiOn"the_re is provided a vessel
adapted for deployment as an offshore structure supported above the sea floor,
said vessel including a support structure for supporting' a column for rotation
between a s'ubstantial'l_y hdﬁzont’al ‘stowed position and a’ vertical position for
15 deployment, said suppert structure including an element allowing for said vessel
and said column to be connected to enable said vessel to dock to said column,

and disconnected to enable said vessel to embark from said column.

Preferably said support structure mcludes a plvotal connectuon pomt for forming
a plvotal connection between said column and said vessel

20 Preferably said support structure inclﬁdes a carriage for supporting said column
for selective sliding. movement in relation thereto. In this manner, the column
slides relative to the carrlage as the vessel is jacked up or down the column.

Preferably said carriage includes flanged whe_els:qr concave shaped pulleys for

guiding said column.



[ 4

5 Preferably said carriage includes guide neans for guiding vertical

di spl acenqph o9)3g95 d vessel relative to said colum. Preferghl ' g

él enent conprises a pivoting portion on said carriage which 1 r{Xgéﬁo Fed
condition secures said colum for sliding novenent, and restrains said
colum in said vertical position. 10 Alterfatively said pivotal connection
I s adapted to be selectively connectable to connect/di sconnect said vessel

and sal d col raferibif SsiabpiofRi corRsh éﬂehagfﬁevﬁgﬁﬁts sBf EBARRd Ynd™R4ld"9

said colum vertically relative to said vesse

attached to smsselcol uim and when said colum is in said vertical position.
15 Preferably said vessel includes an openi ng extending vertically through
the hull and deck of said vessel, through which said colum is received in

sai d verti calPrpfesably said Barlagedd dismauntabjeciromosdid colldng 6 ehabRSsaidlvergef Ne
edge of said vessel. Preferably said opening is |ocated away fromthe edge
of said vessa@nd saigcalymn tepbe disesBnestedi des access from the edge of said
vessel to said opening. Preferably said opening is |located at a relative
central position in said vessel. Preferably said vessel includes cover

nmeans for &coPsefengblysaid caiage inpludes giide meanscios guiding vertinal idissdacements -
Preferably said cover S CONpLLS renovabl e cover portions. Preferably
sai d vessel Pﬁé?@d@*%ﬁ'ﬁ%%&@%m s to all ow bal ancing of the

wei ght distribution of said vessel, relative to said colum. Preferably

sai d vessel supports cranes for |oading and unloadi ng equi pnment. 5 The
cranes may b&TS y Saidglemeant COMRIiSes & Pivating periiarer sajdscarsiggewhich in a

closed condition secures said column for sliding movement, and restrains said
column in said vertical position.

10 Alternatively said pivotal connection is adapted to be selectively connectable to
connect/disconnect said vessel and said column.

Preferably said vessel includes hoisting means for moving said column vertically
relative to said vessel, when said vessel is attached to said column and when
said column is in said vertical position.

15 Preferably said vessel includes an opening extending vertically through the hull
and deck of said vessel, through which said column is received in said vertical

position.
Preferably said opening includes a recess along the edge of said vessel.

Preferably said opening is located away from the edge of said vessel, and said
20 recess provides access from the edge of said vessel to said opening.

Preferably said opening is located at a relative central position in said vessel.

Preferably said vessel includes cover means for covering said recess when
access thereto is not required.



In accordance with a third aspect of the invention there is provided a

col um for

supporting a vessel and adapted for deploynent as an offshore

struct urvo9s/syeez t ed above the sea floor, said colum haviwrgrsussosss: t

structure
dock to or

for selectively attaching to said vessel to allow said vessel 't
enbark 10 from sai d col um, s@rd support structure including a

pi votal connection point for formng a pivotal connection between said

col unm and Prafetablysaid covenmeansicomprises remoeable covssportione. att ached to
allow said colum to be rotated relative to said vessel

st owed pos
supporting
whi ch may

wei ght dis

Preferably
footingYn
conpri ses

arr.anged o
pressur abl
means for

footing in

10

15

be fixe

a seal abl e encl osure formed by an upper. cup and a | ower cup

ne inside the other in tel escoping alignrent and defining a
dn @capance with a,third aspech QfLbgin oo

supported above the sea floor, said column having a.support structure for
selectively attaching to said vessel to allow said vessel to dock to or embark

from said column, said support strur_:t’ure inciuding a pivotal connection point for -

forming a pivotal connection between said column-and said vessel when said
column and said vessel are attached to -allow said column to be rotated relative
to said vessel from a horizontal stowed position to a vertical position for

deployment.

Preferably said suppt‘_:rting means includes a carriag_e.adap_ted to traverse said
column, and which may be fixed to said column as required. -

- Preferably said column is adapted to be hoisted vertically up or down relative to

20

said vessel when said pivotal connection is disconnected.

Preferably said column inciudes a weight distribution structure at the lowermost
end thereof. '

Preferably said weight distribution structure comprises at least three fold out

legs.
Preferably each of said fold out legs includes a footing.

Preferably said footing includes a floodable chamber. .

froma horizontal
ition to a vertical position for deploynent. 15 Preferably said
Pfé?é’rﬁblgfﬁidl vessel inghidesslisodathie tompaftniary & allow dafariting/6Ptheand
i d to said colum as required. Preferably said colum is
adapt ed t o weighbtdistribytion of saig| vassal relative ihsaidicolume. t o sai d. vessel when
said pivotal connection is disconnected. Preferably said colum includes a
tribution structure at the |lowernost 20 : end thereof. Preferably
sai d wei ghtPreferablybsaidovessel supperts csanes fersloading:asd umioadingoequipmentegs.

e o i 4 b iy

FEAFNS, _ RER IS Provided a eoluma den et
BRlg, o bbb ahd adil iy EUISYTRANES o o Alcturs ¢
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cup;s relative to each other. Preferably said axial guide assenbly includes
a pair of wewkssgzarranged to tel escope al ong an axi s co- papethbsydssd t he
' 10

axi al .extent of said footing. Preferably said cups are cylindrical.
Preferably said axis is coincident with the axial extent of said footing.
Preferably said nenbers are tubul ar. Pr ef efabl y said nenbers include a

| ocki ng device to secure said nenbers relative to each other. Preferably

sai d | ocki ng Hreferabiy saidrfosting zompmiges dr sealablecenodsure forned by arl Bp pl:h?r
| ocated at the éunction of said nenbers. Preferably said wedge is slidable
al ong the i nn@fd A:IANST e¥p ALranded) are dpsidg thenelber imdeleseppingealignments andn

bored along t L Sat ' o Sal: i devj ce,conpri.ses
a grout inj ec&ﬁm yastg%ggéa&légo‘g rﬁ)ﬂ?‘% }ﬂgéc%ma gé'gt hg‘%é“g&ﬁﬁt ¢ 6’&985 in']l;)?‘ﬂﬂgt o]
| ock sai d menpistioutiéfmeans feoraineferofididl imof eut dfsaidRRSber, t he invention
there is provided a footing for a weight distribution structure as

her ei nbef ore descri bed, said footing conprising a seal able encl osure forned

Dy an uppes CPiféniiy skt RiotinginBlide8 et AR duide HRsbhitbiy 18° Bjigdinent of the

tel escopi ng alignnent and defining a pressur erein,
sai d pressur atips relativiedo gashiothei.nl et / out | et neans for transfer of fluid in
or out of said chanber. Preferably said footing includes an axial guide
assenbly for alignnment of the cups relative to each other. 5 Preferably

sai d axi al guPriferabliyeshidyaxial guidesassgmbly intiudeste bairasf AasisersOafrMMGSS dbe
along an axis co-parallel with the axial extent of said footing.
telescope along an axis co-paraliel with the axial extent of said footing.

Preferably said cups are cylindrical.
10 Preferably said axis is coincident with the axial extent of said footing.
Preferably said members are tubular.

Preferably said members include a locking device to secure said members
relative to each other.

Preferably said locking device comprises a wedge driveable into an annular
15 collar located at the junction of said members.

Preferably said wedge is slidable along the inner member of said telescoping
member and comprises a frustum bored along the axis thereof.

Alternatively, said locking device comprises a grout injection system adapted to
in ject a settable grout composition to lock said members.

20 In accordance with a fourth aspect of the invention there is provided a footing for
a weight distribution structure as hereinbefore described, said footing comprising
a sealable enclosure formed by an upper cup and a lower cup arranged one

inside the other in telescoping alignment and defining a pressurable chamber



Preferably

W th thegax %ﬁg ggpxtent of said footing. Preferably said nquﬁy 3ubu|af
abl'y 3

10 Prefer
relative to

Preferably
t el escopi ng
t hereof . Al
syst em adap
menbers. Th
of one spec
of an offsh
st owed condi
bar ge showi

depl oyed; Figure 3.is a side view of the construction Jack up barge show ng
bei ng depl oyed; 5 Figure 4 is a side view of the construction

the col um
j ack-up Bar
configurati
with the co
connectlon

said cups are cylindrical. Preferably said axis is coincident

sai d nenbers include a | ocking device to secure sal

each other. Preferably said | ocking device conprises a wedge
driveable into an annular collar |ocated &t the junction of said menbers.

said wedge is slidable along the inner nenber of said
tHéreinTRaRE presadrabigThaftbier having m&nm%@é@ﬂﬂ%ﬁéﬂ &f fluid
ternatlvely, sai d | ocking device conprises a grout injection
iredr out ofrsgicchambest t abl e grout conposition to |ock said

e invention will now be described in the follow ng description
ific embodi ment thereof, in which: 20 Figure 1 is a side view

ﬂrefembiytsanmfooﬁmg mthdqs baradalhguidegassemibly nfor diignment dof the

i tion; {?ﬁ is a side view of the construction jack-up
Ib

RYPs Flative Ejh?a

ution structure of the colum being

Jeeterahly ragi raéﬂaicgum agspmblk inclydesnai pair jof naemberss arranged to

Welascor PRng s Rbterdle MJ&%&#%{&%& ol 15800 pi vot o

bet ween the barge and the col am

' Preferably sald_ cups are cylindrical.

10

15

20

Preferably said axis is coincident with the axial extent of said footing.
Preferably said members are tubular.

Preferably said members include a locking. device to secure said members
relative to each other.

Preferably said locking device comprises a wedge driveable into an annular
collar located at the junction of said members.

Preferably said wedge is slidable along the inner member of said telescoping
member and comprises a frustum bored along the axis thereof.

Alternatively, said locking_-device.compris_es'_a-:.grqut.inj'e_ction system adapted to
in ject a settable grout composition to lock said members.

The invention will now be described in the following description of one specific
embodiment thereof, in which: '

Figure 1 is a side view of an offs_he_re construction jack-up barge having a

" column shown in the stowed condition;

*



10 .Fi gure 6 is a side view of the construction jack-up barge with the

col umm i n {yiyys)iedebi cal position, also show ng the pivotal cggg&%&,g&s
bet ween the barge and colum; Figure 7 is a plan view of guide nmeans ?or

the colum in the vertical position; Figure 8 and 9 are side views showi ng
hoi sting means for noving the barge and 159col um rel ative to each ot her;
Figure 10 is a perspective view of the barge; Figure 11 is a side view of

the constructfFigore acis- aside i Vfahe donstrution |jacklup Berh8 UsdwiRg  thEi ﬂgrgﬁtll
a is a plan schematic show ng the ballast configuration of the Dbarge r 20
pre-1oad confdigiibytionstructuse obthexcolama heiag deployeds t he construction

j ack-up barge shown preparing a permanent offshore platforminstallation;
-10- Figure 13 is a side view of the conpl eted permanent offshore platform
i nstal | ati on;FigurpuBeisia side yiew ot the canstruction jackatp batgeoshpwirlg the bolunen
show ng stagg%ﬁl of a’tﬁai_ cal installation sequence; 5 Figure 14a is a plan
vi ew of the 'F%gﬁp tguration of the construction jack-up barge for
stage 1 of the installation sequence shown in figure 14; Figure 15 is a
side view of the canstruction jack-up barge showi ng stage 2 of the

i nstal | at i ®n HguReAds.a sidgyiewief the Lonstrdction jackrup barge shewing then cplaomn up
barge show n : ' L.Qn. sequence; Figure 17 is a side
vi ew of the gdoeﬁjtls%c%i%ﬁl"}t@%-}%ﬁ‘hggbgﬁé@%g%’ng stage 4 of the

Figure 5 is a side view of the construction jack-up barge with the column in the
horizontal (stowed) position, showing the pivotal connection between the barge

and the column;

10 Figure 6 is a side view of the construction jack-up barge with the column in the
vertical position, also showing the pivotal connection between the barge and

column;
Figure 7 is a plan view of guide means for the column in the vertical position;

Figure 8 and 9 are side views showing hoisting means for moving the barge and
15 column relative to each other;

Figure 10 is a perspective view of the barge;

Figure 11 is a side view of the construction jack-up barge shown in a pre-load
configuration;

Figure 11a is a plan schematic showing the ballast configuration of the barge for
20 pre-load configuration;

Figure 12 is a side view of the construction jack-up barge shown preparing a
permanent offshore platform installation;



installation sequence;, Figure 18 is a side view of the construction jack-up .
bar ge shqw age 5 of the installation sequence; 15 Fi 1.5, a Side
vi ew of gﬁ%ﬁﬁg truction jack-up barge show ng stage 6 ofggﬁﬁm%§g¢§flation
sequence shown in figure 14; Figure 20 is a side view of the construction

j ack-up barge showing the dismantling thtdeof after conpletion of the
I nstall ati on sequence shown in figures 14to 19; 20 Figure 21 is a side view

of the cons [ A GK ot e kP bl N | o g
material s ar%ét ﬁg 'gegge ; %\gr gFgﬂgbi ;ES g“’ﬁ%gv gfhﬁgi‘%ﬁ{q %g%héﬁ[ odg?ﬁféﬁ
assenbly; instalation; 22a is a cut away view of. detail of part of the footing
assenbly shown in figure 22; Figure 22b is a cut away view of detail of the
axial guide for the footing assenbly shown in figure 22; and 5 Figure 22c

is a cut awgiguré aw isfa gideaiiewdf the@ohstuctioh prrRapbargehshowing stags!feof’a .
The enbodi nment is directed towards a construction jack-up barge assenbly
for transpotypical installationRequgnee: of f shore tower for supporting a platform
or the like. The construction jack-up barge conprises a vessel in the form
of a barge 11 10 supporting a colum in the formof a large chord square
secti on BowEiguté.14atie a plaerview afdbe hallesteanfiguratianoof thercarstiuction gadkaup he

formof three fold put le 15.. each equi pped w th. a.footing assenbly 17.
The | ags. 15baras forstade hoEs PatiRfioh SENE ML 8081605 ¢t on. 1
whi ch the tower assenbly may be transported on the barge 11, as shown in
figure 1. Referringto,figuref'% t he L - ) :

: - Figure 15'ts a side view 0 the construction jack-up-barge showing stage 2 of the

installation sequence;

Figure 16 is a side view of the construction jack-up barge showing stage 3 of the
10  installation sequence; | | .

Figure 17 is a side view of the construction jat:k-up barge showing stage 4 of the

installation sequence;

Figure 18 is a side view of the construction jack-up barge showing stage 5 of the

installation sequence;

15 Figure 19 is a side view of the construction jack-up barge showing stage 6 of the
installation sequehce shown in figure 14, '

Figure 20 is a side view of the -construction jack-up barge showing the
dismantling thereof after completion of the installation sequence shown in figures
14 10 19;

20 Figure 21 is a side view of the construction jack-up barge equipped with a haul
winch for hauling materials along the seabed; |

Figure 22 is a view of detail of a footing assembly;



15 .tower 13 is supported for rotation between a horizontal stowed position
and a vertd, Ition for deploynent, about the barge 11,

eonnecti on qgé:ﬁﬁé pi votal connection 19 is achieved by a drﬁyﬁﬁ&ﬂkﬁgéls
arrangement secured to a carriage in the formof a travelling frame 20

whi ch has concave shaped roI l ers 21 whi chitir-ack each chord of the tower 13.
The carriage and pivot al connection 19 forma support structure for the

tower 13. Thgiggagzaita e[}t aasgméw P et maﬁgpwr@&hbyaé%wg%hﬁwr} bl e

means for securing the tower in the horizont stowed positio

prevent damafiguie22yransit, in the event of rough seas or smell The tower
13 is pivotable fromthe horizontal position as shown in figure 5 to a 25
vertical position as shown in figure 6, the vertical position corresponding

to the depl ofiglre @2t isiaccut ey viewsof detail of thel aldal duidé for therfobind a8esrmbiyon
by two guide assenblies 22 and the travelling franme 20, which allow for

sl i ding verts8awn infigure 22;aRkrent of the tower 13 therein. Each gui de
assenbly 22 has renovabl e end portions 23 which are |ocked into place after
the tower has been received within the guide assenbly 22. The guide

assenbl i ed 2Figure 22080 cut swaypdewiairdetaifofithe foodingr assembly rebwin imhfigure
beari ng surfgﬁe such as ultra-high nol ecular weight 5 polyethylene (uhmw).
Movenent of e renovabl e end portions 23 is acconplished by two hydraulic
ranms 24, one connected to each end portion 23. The gui de assenblies 22 are

provi ded at e to the cabin superstructure 25 of the barge 11, and in
the hull bel E!hwet@m ’f'%élfsﬁe@h@&@&sﬁé qqnswogda%uaﬂaﬁla&sgnm faty

pot tom of ¢ hREPHipArECeraRy B cRanYtY (ke toE inotting Kbty ol e fRE. ' "°
tower in the vertical position. Referring nowto figure 10, the guide
The construction jack-up barge comprises a vessel in the form of a barge 11”
10 supporting a column in the form of a large chord square section tower 13. The
tower 13 has a weight distribution structure in the form of three fold out legs 15,
each equipped with a footing assembly 17. The legs 15 are folded along the
tower 13, in a refracted position, in which the tower assembly may be
transported on the barge 11, as shown in figure 1. Referring to figure 5, the
15 tower 13 is supported for rotation between a horizontal stowed position and a
vertical position for deployment, about the barge 11, by a pivotal connection 19.
The pivotal connection 19 is achieved by a pin and clevis arrangement secured
to a carriage in the form of a travelling frame 20 which has concave shaped
rollers 21 which track each chord of the tower 13. The carriage and pivotal
20 connection 19 form a support structure for the tower 13. The construction jack-
up barge may conveniently include suitable means for securing the tower 13 in
the horizontal stowed position, to prevent damage in transit, in the event of
rough seas or swell.

The tower 13 is pivotable from the horizontal position as shown in figure 5 to a
25 vertical position as shown in ﬁgure' 6, the vertical position corresponding to the
deployed condition. The tower 13 is guided in the vertical position by two guide
assemblies 22 and the travelling frame 20, which allow for sliding vertical



assenblies 22 and clevis-like parts 27 of the pivotal connection 29 may be
seen $ ggéspectlve view of the barge 11. The barge 11 includes a pair
of gantrg% ?ﬂ T anes 29, each rmounted on a track 15 31 RETAVBOABS: fore
and aft, along the side of the barge 11. Renovable cantil ever beans 32 are
provided at the stern of the barge 11 inqpr.der to permt outboard travel of
the gantry cranes 29, to provide greater access for hoisting | oads and

Al so. 1 ncl uaBO R BIRE toferts Hordh, REEDGMR AMEMIY c2rha oiea o9 o
the barge 1portiohst26whimarolockedirab pldtecaftémiheltoWer his KEencREsived wikin

vertical position. The central_cut out portion 33 extends vertically

through t he thriguidgrRssemhly 32. Jheuide assemblies 32 enddngveatpiatemdagomoms 23

transit of | t 0 tal - and the. ver 03| t,l ons.'
Referring né\?\;lpg&é?%tﬂ%gggﬁ W?h@%&g %ﬁ"ﬁé gﬁc'] a&w’ﬂfi"@?

enough 2% gbRjetgfend aihniW).t haveesiient! singse d 1 rage
of further tower sectlgﬁ.'s 35, which grr‘e ‘provi d?dﬁ?ﬁat{)e\l\?r‘?t égrticgfst f?eéjtigp of
t he tower laccemplished hnenoetwdrawrpl reyml%mn&womateddb gachigndportion23.he
barge 11 haj begelggéacked ment of the tower

03 Te the SSTplEe B2 Ak ProvioRd atdhe 190 of Bha cabiy SuRASIrgiIre 85 o
the outwardopgd 51;@& 4, aﬁu)wthbrhdu B5&Ib% tRe vidteHiPleC cﬂ‘tf-@q}’argé 1seﬁg{ee§'“g£he

cranes 29 are utilised 'at this stage to asslst Wt back | egs
15 and the Besemblies22nhay ebse 1considered oaer defirting ean Idpering whigh egicnae 17

sed o 105 VGBI TR, kg boH™, Ghde 181l INSRUglonte HeRk 0T theo haIBaoBIT | org
shown in 1 qutidy 7S tOWEMH the Vet EogmoH”tRefetri?f‘g GRS fijtire 10, the guide
assemblies 22 and clevis-like parts 27 of the pivotal connection 29 may be seen -
in the perspective view of the barge 11.

' The barge 11 mcludes a palr of gantry type cranes 29 each mounted on a track
15 31 for movement fore and aft, along the slde of the barge 11. Removable
| cantllever beams 32 are prowded at the stern of the barge 11 in order to perm1t
outboard travel of the gantry cranes 29 to prowde greater access for hoisting -
loads and reduce the turning moment exerted on the crane when doing so.

The barge 11 also includes a central cut out po'rtion 33 'extendin'g'from the stern

20 of the barge 11, to the opening throu'gh which the tower 13 extends in the
vertical position. The central cut out portion 33 e')ttends'vertically through the
hull and deck of said vessel, and prowdes a pathway for transit of the tower 13
between the honzontal and the vertlcal positions.

Referring now to figures 1-4, the construction jack-up barge includes enough

25 stowage space on the deck, alongside the tower 13, for storage of further tower
sections 35, which are provided to be fitted to the top of the tower 13, once it has
been deployed in the vertical position, and the barge 11 has been jacked up the
tower 13. | | | .



reaches the verti cal position. Hoisting of the tower 13 relative to the
barge, ei rds or downwards is 10 provided for by

nmetre tengﬁgﬁﬂ#gﬁg j acks 37 which connect to the travelllng Aﬁ%ﬁ%ﬁé

may be pinned to the tower cords through apertures 41 |ocated therein. The
jacks 37 are shown in the retracted positf@n in figure 8, and the extended
position in figure 9. In order to |lower the tower 13 relative to the barge

seabed, [he DEURYATEELIMRS (Ofer P85 the DEflical Bosifoh bRRMsHd) FY T, dt of

secured to ttiwe legsed5ld the sbtwardi poémgmras Showndint figurea2 k at Whieli ¢hey are
retracted to the p05|t|on shown i ure 8. The tower 13 and barge 11 are

pi nngd togﬁt pesuregh; lhe ¢rages ggrﬁeéé'hﬁ aétha%ﬁwertpcaﬁsssﬁévwblamglhacmfdhed
Tt for 1 olsH FOERE HReRdih as3sgpiey 17, Mrid Biiermibst B 144 phf 109867

relative §o phssdsatmgﬂtheecedtmlveuwmm:gesn on the tower 13) the sane
operation is perforned, but in reverse. Referring nowto figure 4, once the

tower 13 reaches the vertical position, the end portions 23 of the guide

assenmbly 22 Fpr8 crands$20 afe Hettsed © asidt it h@tah e fotwdrn 3 118 ﬁ mVﬁ@tH&%nt—ix 5

position. The jacks 37 and frame 39 are then f and the tower
may be j ackesltoproamon shown omtﬂgtgeatseatshwm 1:7 ﬂgewere t inetil sthebtover 13

Alternativele/e, c'bf i% S deg rﬁe{f to set the offshore installation up in
shal | ow wat ef€8CRS 0@ YEFICREPORPOM, i ts | egs extended, may be raised to as
hi gh a position as -14- possible, as shown in flgure 4, to provide
m ni mum draft while the barge 11 and tower 13 are manoeuvred to the final

site for the eﬁﬁlgﬁo?féhpmr T vedptiverto thes batge,iaithes apwards, o idownmardsgs 17

are of ﬁi? chroubit for 4% 8. PHR b7 19, ikl Wt /pe jebk&' 3PP Rhlon cdifnect b'hé°
travelling frame 20 which may be pinned to the tower cords through apertures 41
located therein. The jacks 37 are shown in the retracted position in figure 8, and
the extended position in figure 9. In order to lower the tower 13 relative to the
barge 11, and pull the barge up the tower, once the footings 17 reach the

15 seabed, the pivotal connection 19 is broken, and then the frame 39 is secured to

the tower 13 as shown in figure 8, and the jacks 37 are retracted to the position
shown in figure 8. The tower 13 and barge 11 are pinned together, while the
frame 39 is detached from the tower 13, and moved to the extended position as
shown in figure 9, before being secured again for repeating of the step.

20 In order to raise the tower 13 relative to the barge, (i.e. lower the barge 11 on the
tower 13) the same operation is performed, but in reverse.

Referring now to figure 4, once the tower 13 reaches the vertical position, the
end portions 23 of the guide assembly 22 are fitted in place, to jock the tower 13
in the vertical position. The jacks 37 and frame 39 are then fitted, and the tower
25 13 may be jacked down until the footing assemblies 17 reach the seabed.
Alternatively, if it is desired to set the offshoré installation up in shallow water,
the tower 13, with its legs extended, may be raised to as high a position as



5 seawater, in order to reduce their buoyancy. Conversely, to assist in
di sl ocat 5;39 2footing 17 fromthe seabed, if it is desired to dismantle
the of fshoré Thstallation, an air punp and val ve assenbl yPEVAYPHEUN3M A f or-
each footing 17 so that the footings 17 may be filled with air to displ dce
the water, and to increase the buoyancy. ff-the footing 17 as the tower 13
Is raised relative to the barge 11. 10 Referring nowto figure 11, once

{ber 7. "Spaslri ahORFIF Ao 4GB R B bl s BRSE 1 ind

separat e sepwsrtidrareahancsuvred ko thidfinalisite forthe dffshordliristaliafiehease t he
downwar d bearing weight on the tower structure 13, and settle the footings
17 in the seabed. The seawater ballast tanks 49 :may be filled 15
appropri at efy dsgi SBfiha the . ekh | ' n o W]
be under st oodd ét heﬁiq?m nunb%?‘ g'fﬁl?ﬁ?ﬁ?@a%ﬁ%ﬁ%&?bﬁﬂgﬁgwgﬁ%mgj'%"ér ge
may be variweight forctianspant, thedootings ags of hollowoconstiuctien rrridofibodabie switrent
means, count eir act the effgcts . bei ng uneven or there

t f. 1h b 45 .
Torne’ LS, Copaatef ih order BirBaes tidir bGyana (oomiersayymemst DOHeEUng ng

to figures ¢ ini3 475 $r " ' gt Ut J i+ BEL N}y, Of |

I nstall ati otﬁgi ﬁég'rn %or1 gt frﬁgﬁéhﬁeﬁa-bggg rkwggqgn%é%?ﬁéaﬁ% (gﬁg%gk?hﬁgog%ggéee%,
are shown. installatiemear@iripumpand vaivé agsemblissrevidedrfon @athiesting A7i sg's 35
atop the t ( reached, whe on the

hel i - deck %ggﬂllfg)fﬂ%rﬁtabls 51%:1&@3 fp%ﬁf% Q’% ?%hé %ﬂl 3@_9_'.3% thﬁ_tV&ﬁ’ﬁB&[SéE_t@ increases
mater al s, (oCROYEne BEToSny 1y SRS 1olef 1E et gl fsilge 11

instal |l ati on has been conpleted, the barge 11 may be:lowered down to the

sea surfac ' qanoguvred a romthe tower 13. |n

rqure 16 Befrind PREGERTRINE FRRSHE Bl R & read Wecsedind 5o,

-15 - the barge 11 is jacked up the tower 13, clear of the surface 47 of the sea. The
barge 11 has three separate sea water ballast tanks 49, which are filled to

A

increase the downward bearing 'Weight on the tower structure 13, and settle the
footings 17 in .the seabed. . The seawater ballast tanks 49 may be filled

15 appropriately to countérbalance any uneven loading on the barge 11. It will be
understood that the number of ballast tanks incorporated into.the barge may be
varied as required. The fooﬁngs 17 also include .h_éight adjustment means, to
counteract the effects of the seabed 45 being uneven or there being uneven
settling of the footings 17 into the seabed 45.

20 Referring to figures 12 and 13, steps in the construction of a permanent offshore
installation incorporating a heli-deck 51 and living and working space 53, are
shown. The crane 29 is shown in figure 12 positioning tower sections 35 atop
the tower 13 until the desired height is reached,; whereupon the heli-deck 51 and
other structures are installed. A material barge 55 i shown in figure 12, -and is

25 utilised in order to bring additional materials to the construction site as required.

Once the offshore installation has been completed, the barge 11 may be lowered
down to the sea surface, and disengaged and ma‘nogUVred away from the tower
13. In figure 13, a floating boat landing 57 which extends around the tower 13,



i s shown. The boat landing 57 is fitted once the barge 11 has left. Hoi sts

on the suRgh s§?§i;§5:ture of the installation may be utlllsedl; \/I\E ﬁt{o
boat - Iandl ng clear of wave action, when it is not in use, ﬁere are

| arge ‘'seas or swell. The footings 17 are shown with foundatlon piles 59
provi ding securing of the offshore 5 insti@id4ation to the seabed 45.
Figures 14 to 19 show steps in building an offshore instal I atlon 61 using

the CO“StrUC%QHOWﬁCN'ﬂéobmlﬁdlﬁQQBﬁlQ‘ﬂ&éd%ftﬁéBba ég"lr Héo
seawat er bal | ast tanks 49 which are enployed in suc |ca |ons I'S |ng

of a pri mary sspes structure @ftﬂ@e instalistioavrody lbe utrlqsedrtodims!t imrinbataahdmg&lear

ted 10 h tral ti 33 of the b
11, Referring! ¥V @qﬂoi’” h@Zné’tﬁE 58 QﬁW&‘@“L{hggéﬁ%'gn%sﬁgs o5 Swislp e

the install a%&ﬁhdﬁ’g‘? éré foﬂﬁdat‘ ﬁyﬁb\ﬂ&nga%%:#gﬂg the E@Q%\?\h

its tower 13 are n returne e stowe

in figuresl, uEkiﬁﬂatiarﬂgthe@abeddSZl t he constructlon j ack-up barge
assenbly is shown in a 15 hoisting configuration, for hoisting undersea
pi pelines or cables or the like. Arotary drumhoist 71 is fitted to beans

ext endi ng acFgsresht4 eaentg ehowuéteﬁﬂtmmﬂdi@ aﬁ%ﬁéhdrbeinb&llﬁﬁorﬂm A8ihgtHHY £ S
tractive force on a cable 73 which extends downward to a pulley 75 Iocated

bel ow t he sucPagBuUctionjackip karge anstowesiassembivi chigure d4a |shgwsaha/aeawater

wh it is joi i pel i | h 20 ..b |l ed out
Lovrd ¢ he coRUsttaRRb AoPuRiEh A1S et ediT Sy aBPIGHHoS. Hoshad s34 rrimaf «
of the nost @hséﬁﬁ ﬂe%sois'ékﬂué‘bféaeww p%ireofsm j&ekahes ARbi J’il‘édaéﬁ%éé!ml?

conprises a seal able enclosure forned by an upper“cup 76 an | ower cup
77. The ufpbemcenss theneentcalpeut 7autapartian 333 of tite (b,'argendm caefémmgn tonfigdret 2@,

cup 7715 ar ARBAHe AUSHOR BStURHAR B cheiklets e RelENaton sowe Bred ey
be pressurisednefy, &%fﬁatcg%ﬁt’% 1? NS fowér ?Srarlé"dlgihgpfl@@f‘?@ck(?@‘h 8 to

formed by the cups var ovi e a travel nom na
vertically i the stoweadeonditidrcasighoavn rufigureriovi di ng pl anar and settl enment

Referring to figure 21, the construction jack-up barge assembly is shown in a
156 hoisting configuration, for hoisting undersea pipelines or cables or the like. A

rotary drum hoist 71 is fitted to beams extending across the central cut out

portion 43 of the barge 11, and exerts tractive force on a cable 73 which extends

downward to a pulley 75 located below the surface 47 of the sea, the cable 73

then extending outward, to where it is joined onto pipelines or cables which are
20 being pulied out toward the construction jack-up barge.

Referring now to figure 22, details of the most preferred footing assembly are
shown. Each footing assembly 17 comprises a sealable enclosure formed by an
upper cup 76 and a lower cup 77. The upper and lower cups 76 and 77 are of
cylindrical form, with the lower cup 77 being of smaller diameter than the upper
25 cup 76. The lower cup 77 is arranged for telescoping movement within the
upper cup 76 and may be pressurised or have the volume of water or air within
the enclosure formed by the cups varied, to provide a travel of nominally 1.5
meters vertically in relation to the upper cup, providing planar and settiement



-16- adjustnent for the tower structure. The | ower cup 77 is shown in the -

extendedwp,%g)gséggn in dashed outline, indicated at 79. Thet"gt,gﬁ?@{ogsépth .

nom nal |y neters in dianeter and approximately 2.9

A pair of circular bearing pads 80 and 80a attached to the |ower cup 77 and
upper cup 76 respectively, provide bearitBy surfaces for rel ative novenent
of the cups. The seal able enclosure is maintained sealed fromthe outside

envi 1 oNMenta ettt Fithe tbwet 'StERRG. ITHDBindt b, PPIDSRLKA iR A 'e‘?&e]rfded

mat eri al . ernatively, the packer may be an i ype wh

recei ve fl Lpohruotﬂardaehedmmm"mdlcatedratﬂént | eakage therepast fromt he
seal abl e encl osur e, to pernit pressurisation of the seal able enclosure with
either air or water. |f required, further packers may be provided to give

some r edundie gups e homindllyas. Stmawwu|Metecahd®moﬁmm9 29 ¢lstersiin |
not cause failure of the footing. The top and bottom of the cups are forned -
as a flatted@fihcone with the tower 15 outrigger structure/legs .15 tied
directly into the upper cup 76. An axial guide assenbly is incorporated
al ong the seal abl e encl osure/cup centreline, and conprises a pair of

t ubul ar Srenheair b circulas beating @asis 8@) andeal)o\atlacbed to7thenidwep oap znpams

ly. Atel h Locki ng. d
bearing coldRReTHPTRICAResielr,AIPYR R SRS A Covpdenbelte
| ncor por at N t g L@é&léble”%ﬁﬁ%ﬁr%ﬁ gﬁaiﬁt‘al é@ Ebyle Bhﬁf &Hptﬁe adﬁ't i ter

adj ust ment . e tel escopl ¢c- mechani ca I ng eV|ce may e repl ace

grout - pl ug,eminonment bycalpacleet &yformemollmubbeKDElobompwwlsyntbeﬂolMalal

menber 83, to |n ect abl-e 0 C 05|t|on .to secure, the tubul ar ‘
Tonber s+ eiARamatvaly.cherpa ﬁémav%rﬁeaamfﬂ able fyPa Which ey feceive fluid under

10 - pressure to prevent leakage therepast from __the_ sea__lable enclosure, to permit _
pressurisation of the sealable enclosure with either air or water. If requlred,
further packers may be provided_-to give 'some reduindancy, ensuring that the
event of leakage past one packer will not cause failure of the footing.

The top '_and bottom of the cups are formed as a flattened cone with the tower
- 15 outrigger structure/legs 1'5_ tied directly into the upper cup 76.

An axral gurde assembly is mcorporated along the sealable enclosurelcup |
centreline, and compnses a pair of tubular members 82 and 83 attached to the
lower cup 77 and upper cup 76 respectively.

A telescoplc mechamcal locking devuce conslstlng of a bearing collar 84 and an
20 hydraulrcally operated wedge collar 85 1s mcorporated on the tubular members
82 and 83, to ﬂx the cup travel after adjustment The telescopic mechanical
lockmg device may be replaced by a grout plug, whlch is achreved by a conduit
extendlng down the tubular member 83, to II'IJGCt a settable grout composrtlon to
secure the tubular members relative to each other The grout plug arrangement
25 would be utlllsed in more permanent mstallatrons Wwhich on decommlssmmng

would require ejectron of the set grout plug under hydraullc pressure, and



25 ‘-woul d be utilised in nore permanent installations which on

decomm ssi Qi Jagsyggul d require ejection of the set grout plug under

hydraul i ¢ pressfﬁ% and - 17 - disassenbly of the seal ab&g@rﬂ?ﬂ&‘ﬁ?e to
remove the plug before the footing could be restored to a servicable
condition. The seal abl e encl osure includest¥al ves to seal the interior

t hereof, the val ves being connected to piping to selectively allow for

floodi ng, vengisasserably &f Hik88aRBI endiodufd' & ireﬁ»avagﬂa.gae@pgﬁéfé?& tﬁglcfbﬁﬁpg

systemto ensure that "the footing is not overstress F1's us
pressuri sat i ocodidbel restored # asemdoable Toaditiont i ng assenbly may be

debal | asted for additional buoyancy, using air blowdown. While the footing
described is particularly advantageous, alternate seabed support

confi gurat i orTheisealable mriciosare inhadds valves Ty ban tthe MhfeRioP YNGRk | ﬁhelpalves
rams, fixed mud mat and pile sl eeve conbi nations for pernmanent piled
i nstal | ati on REIAY Lqrectad; & Hipingota selesfively aaljav for floadingniventingp aih blowf

cabi - supes sty i Buecr, 3R BraaBBHF hiller SRuteRLtn pRgH Aeb rslosting s not

i ncl uding a vevefrsthesseds t\Watsr is uséd foﬂﬁ}és%mi@éﬁbrﬂfb?%eve?%%&th%ﬂﬂg?he footing
Super st 1 dct urasseiy Ay debaliasted fu Gadiitinal broyancy? bsiny i biowdowrnddi ¢
super st ruct urds CYZ &isingy &ip owraiddi tion
to the ablutions and other space as may be required. The central cut out
portion 33 has renovabl e decki ng, which nmay be put into place when

constructi on Whilé thes foeting desplibedds paiticulaslypatvastagaoly, ukefndte sdabdre
20 barge 11 is to be uf$ed gs accpmmq%m on space atop a tower in an
of f shor e i nstSYPPRFY GANTIgYratien antions: inside; cenventional emudc mats rwith chydraulic

Lnventi om@f fighs, SV AU8S mat and pile sleeve combinations for permanent piled..
instaliation and a rectangular footing with a plan area similar to that of the
jack-up barge.

Apart from the seawater ballast tanks 49, below the cabin superstructure 25,
there is provided one level of accommodation including a workshop, stores, a

15 galley and mess, and a lounge, including space for storage of food, water, and
waste. In the cabin superstructure, there is provided accommodation for 28
workers, in addition to the ablutions and other space as may be required. The
central cut out portion 33 has removable decking, which may be put into place
when construction work has been completed. This is particularly useful, if the

20 barge 11 is to be used as accommodation space atop a tower in an offshore
installation.

The construction jack-up barge according to the invention offers advantages
over existing known equipment. It may be conveniently deployed in shaliow
water, and relatively deep water although, it is primarily intended for application

25 in waters having a depth range from 4 to 40 metres, assuming a tidal range of
3m. The barge in the embodiment has a length of 27 metres and a beam of 20
metres, with a loaded draft ranging from 4 to 9 metres.



over existing known equipment. It may be conveniently deployed in shallow |

wat er, amndobgiasdi vely deep water although, it is primaril pomiagessf or
application 25 in waters having a depth range from4 to 40 netres, o
assumng a tidal range of 3m The barge in the enbodi nent has a |l ength of
27 netres and a beam of 20 netres, with-38Foaded draft ranging from4 to 9
nmetres. -18 - The principle of using a single tower allows floating

access benedhe prirciflerafeusity ahsinglectoweraalidws! flodtingracddss Webath ARe badrge 2
crane | ocated _on the bardge. Thi s decreases the turning noment placed on any
crane, espe¥high gliowsloadsie bepasitionedcaleser toa ¢rapadecated an thadasgee Thist he

neavy | oads SParepEer HHE sl omer Hiscelt bR Trdie St Wik 18 e
tover with padestal 45 loestedr nedt rthegedgdi 6f thd udéck o‘it:ﬂh!écbbf%jahuéhﬁ: kfee

al so permits better distribution of |oads onto the seabed. rthernore, and
i mpor t an®l y copfiguratiomaf asingletewer allowing heaw Joadscta:be lifted tidset dorthei s

laid out in é@@gc{a}ﬁég hori zontal position, reduces the height of the
overal | ass?ﬁﬂ%ﬁz 1 water line, and allows access of the jack-up
barge assenbly to areas on water, where.due to height restrictions, _
traditional _ja uld not be abl.e to.reach. The erected tower

K- bar I €
may support ?sénéigéﬂﬁégg’?tﬁggﬁ Hireenlga pr quiriggerdistribution strugture ot the base

enabl es a f'éﬁ?yém@l@rlf&te?%ﬁﬁm&goﬂhg&gﬁgb ; i%%_ or the like to be

depl oyed on sanme erect tower . be appreciated that the scope
. of the invention is not limted to the énbodi nent described herein, whereby

the i nventi g BimbBf, 30! infsbetaul S MBHRA SF SoRBYETSH B Swbf Whdtdby tRLU™

10 tower is laid out in a substantially horizontal position, reduces the height of the _
overall assembly above the water li_ﬁe, and allows ;a_ccess of the jack-up barge'
ass_émbly to areas on water, where due to height restrictions, traditional jack-up

barges would not be able to reach.

The erected tower may support more than one jack-up barge if this is required.
15 This enables a further barge containing process equipment or the like to be
deployed on the same erected tower.

It should be éppréciéted that the Sco_pe of the invéhtidn is not limited to the
- embodiment described herein, whereby the inventio_ri may be applied to jack-up

barges having more than one column or tower.

20



20 . -19 - CLAIM5 1. A vessel adapted for deploynent as an offshore
structure d above the sea floor, said vessel includ] ort
struct,urev?grgggs%%)zgorti ng a colum for rotation between a s%@ﬁﬁﬁ?s?@%ﬁy
hori zontal stowed position and 5 a vertical position for deploynent,
sai d support structure including an el enet@-al |l owi ng for sai'd vesset--afnd
said colum to be connected to enable said vessel to ' um,
and di sconnected to enabl e said vessel to enbark_ft-om?mﬂlﬂ#mu[gm A
vessel as cl GLAMISI n claim | wherein said support struetUk & 10
pi votal connection point for formng a pivotal connection between said
colum and said vessel. 3. A vessel as clainmed in claiml or 2 wherein

sai d support 1strAclessel adapted dor deploymentas baroffshiope strubirs 3upp6atd Bholer
sel ective sliding novenent in relation thereto. 15 4. A vessel as clai ned

in clai m3 wherefhg s@@ dloos, saidgvesset|ineluding aywpomhstuctuse feosuppertingaged

Pher el s sai o pi vERAmREtol rEidA between’s SEEGENAR GofdiEst ¢thyedHditor and
vessel . 65 A vegs@rtieal pbsitioRdior "déplgy®eat, Okaidl abggoﬁ étﬂ.e’iu@%&b&inggiaﬁan g

carriage is 20 di snountabl e fromsaid col um enabl e said ves
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vessel to embark from said column.

2. A vessel as claimed in claim 1 wherein said support structure includes a
10 pivotal connection point for forming a pivotal connection between said -

column and said vessel.

3. Avessel as claimed in claim 1 or 2 wherein said support structure includes
a carriage for supporting said column for selective sliding movement in
relation thereto.

15 4. A vessel as claimed in claim 3 wherein said carriage includes flanged

wheels or concave shaped pulieys for guiding said column.

5. A vessel as claimed in claim 3 or 4 wherein said pivotal connection extends
between said carriage and said vessel.

6. A vessel as claimed in any one of claims 3 to § wherein said carriage is
20 dismountable from said column to enable said vessel and said column to

be disconnected.

7. A vessel as claimed in any one of claims 3 to 6 wherein said carriage
includes guide means for guiding vertical displacement of said vessel
relative to said column.



relative to said coI um. - 20 - 8. A vessel as clainmed in any one of
the precggag erement conprises a piv on on’
sai'd carri age | ch | n tion secures said coﬁ%g’?%wé i di ng
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11, A vessel  aSopARioRoReREs SR M RE RIS Ve 4B, s, ok

openi ng extendi A% 5aRl Jertiddl IIB the hul | and -deck of said vessel,
t hr ough whi ch sdgg'lc!“co urmdls regw in said vertical position. 15 12. A
vessel as clained in claim1l V\/nerel n said openl ng I ncl udes a recess al ong

t he edg ofq sai c i d
open a3 o8 o ff JER88Cs Jdimdy TR o & B 2 To°b Y feckly YR Tl
provi des accessohhedtliomis adgsteditotss delaem ctmneeuadleptzf:t&cbrlimect.@mscoiaf*nectA
vessel as clained in any one of clains 11 to 13:wherein said openlng |s

located at a r&iaid veeset@ndisgid gAlYMN.on in said vessel . 15. A vessel

clainmed in claim12 wherein said vessel ‘includes tover neans for coveri ng .

said recess when access thereto i s not required. _
10. A vessel as claimed in any one of the preceding claims wherein said vessel

mcludes hmstlng means for movmg said column vertlcally relative to said
10 | vessel when said vessel is attached to sald column and when said column__
is in said vemcal position.

11. A vessel as claimed in any one of the préceding claims' including an
opemng extending vertlcally through the hull and deck of said vessel,
~ through which said column is received in said vertlcal posltlon

15 12. A vessel as claimed in claim 11 _wherein said opening includes a recess
along the edge of said vessel. '

13. Avessel as claimed in claim 12 wherein said opening is Iocated away from
the edge of said vessel and sald recess prowdes access from the edge of
Sald vessel to said opening.

20 14. A veSséi as c'laime_d' in any one of claims 11 to 13 wherein said opening is
" located at a relative central position in said vessel.

15. A vessel as claimed in claim 12 wherein said véssel includes cover means
for covering said recess when access thereto is not required.

16. A vessel as claimed in claim 15 wherein said cover means comprises

25 removable cover portions.



16.. A vessel as clained in clairm 15 wherein said cover neans conprises 25

renovabl e r i : - - 17. A vessel as clained j one of
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colum. 18. A vessel as clained in any angfof the preceding clains wherein

said vessel 5 supports cranes for |oading and unl oadi ng equi pnent. 19.
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dock to or enbark from said colum, said support structure including a 10
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di stribution strgugporestructure for selectively attaching to said vessel to allow said vessel
to dock to or embark from said column, said support structure including a
10 pivotal connection point for forming a pivotal connection between said...
column and said vessel when said column and said vessel are attached to
allow said column to be rotated relative to said vessel from a horizontal
stowed position to a vertical position for deployment.

20. A column as claimed in claim 19 wherein said supporting means includes a
15 carriage adapted to traverse said column, and which may be fixed to said
column as required.

21. A column as claimed in claim 19 or 20 adapted to be hoisted vertically up
or down relative to said vessel when said pivotal connection is
disconnected.

20 22. A column as claimed in any one of claims 19 to 21 including a weight
distribution structure at the lowermost end thereof.

23. A column as claimed in claim 22 wherein said weight distribution structure
comprises at least three fold out legs.

24. A column as claimed in claim 23 wherein each of said fold out legs includes
25 a footing.



conprises at Ieast t hree foId out legs. 24. A colum as clainmed in claim2?f

wherein udes 25 a foo
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chanber. 26. A col urmmﬂlﬁum mﬂmuuu a| m 24 or 25 wherein said footing °
conprises a seal able by 22n upper cup and a | ower -cup
arranged one 5 i ndi dé t'he other in tel escopirng al i gnnent and defi ni ng
a pressurablg: c [ _ tlet
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clainmed in clai mh&ﬁnhdwerel n said footing includes an axial gui-de assenbly
for alignment of the cups rel ative to each other. 10 28. A colum as
clainmed in claim27 wherein said axial guide assenbly includes a pair of
menbers arr ggyed colunm @scelaienedl imolaim 2 ios 250whereih Isalid Ydtih fg B6mpiises a

extent of said footing. 29. A colunn as clainmed in any one of clains 26 to
28 wherein sai d seglabl@eaciopuienformes| by as upper cup andaniower cumamanged areai m
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to secure said nenbers relative to each other. 20 33.” A colum as al ned
in. claim32 vxhertzansferaofdluid)mwtwésatcbchmnmn ses a vvedge driveable into an
annul ar collar |ocated at ‘the junction of said

~ 27. A column as claimed in claim 26 wherein said footing includes an axial |
guide assembly for alignment of the cups relative to each other.

10 28. A column as claimed in claim 27 whereiri_ said __a_x_ié_l guide assembly
includes a pair of members arranged to telescope along an axis co-parallel

with the axial extent of said footing.

29. A column as claimed in any one of claims 26 to 28 wherein said cups are
cylindrical.

15 30. A column as claimed in claim 28 wherein said' éxis is coincident with the
| axial extent of said footing.

31. A column as claimed in clain'i 28 wherein said members are tubular.

32. A column as claimed in claim 31 wherein said members include a locking
device to secure said members relative to each other.

20 33. Acolumnas daimed in claim 32 wherein said locking device comprises a
wedge driveable into an annular collar located at the junction of said

members.
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to 34 and a vessel as clainmed in any oOnNe B 16. 36. A jack-up
construction as clained in claim35 wherein said support structure includes

a pivotal ccned FOlIMIXas flaimed B iciainh33 whereln said wedge is diidahie alongzthe A

To ™ “or"t he dtindr il of s8id Egconiia, Hstphsr i PpFposfe afystiitbofad
with reference taforigthed®ds therebn of the embodi ment. 39. A jack-up
construction substantially as herein described with reference to the

description of the enbodi nent. 15 -24 - 43. A footing as clained in any

one of clai g 3R ?éblé@p"&lﬂfsﬁ'hﬁt&@ &b S ﬁﬂtﬂﬂ €ad didifdd%h Lny/ Bgeth

secure said nenbefs relative to each ot he footing as clal
cl ai m 43 Snher ei claimsd 7 o34 and deveissel waﬂatmeésn anyengofdidimsabte1ént o an
annul ar collar located at the junction of said

36. A jack-up construction as claimed in claim 35 wherein said support
structure includes a pivotal connection extending between said column and
said vessel.

37. A footing for a weight distribution structure as hereinbefore described, said
10 footing comprising a sealable enclosure formed by an upper cup and a
lower cup arranged one inside the other in telescoping alignment and
defining a pressurable chamber therein, said pressurable chamber having
inlet/outlet means for transfer of fluid in or out of said chamber.

38. A footing as claimed in claim 37 wherein inciuding an axial guide assembly
15 for alignment of the cups relative to each other.

39. A fooling as claimed in claim 38 wherein said axial guide assembly
includes a pair of members arranged to telescope along an axis co-parallel
with the axial extent of said footing.

40. A footing as claimed in any one of claims 37 to 39 wherein said cups are
20 cylindrical.

41. A footing as claimed in claim 39 wherein said axis is coincident with the
axial extent of said footing.

42. A footing as claimed in claim 39 wherein said members are tubular.
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5 rrenbersr_.A.i_A f oot i ng as claimed in claim44 wherein sai-d wedge is, ’
slidable gg:, ! gf said tel escoping nenber é?} §§m%§|ses a
frustun1bore : LG £ Y |A vessel substantially as herei'n described
w th referencelte : Dkizon) 10 of the enbodiment. 47. A colum
substantially as here| n- descrl pbeéd with re34efence to the description of the:
enbodi nent. 48. A jack-up construction substantially as herein described
with referengg t8 tbbtinglas eldimedan dify ohe of BlaiHs B0 43 WhetSin <hili FREMBErs

substantially as herein described with reference to the description of the
enbodi nent . - include a |ockmg device to secure satd members relatlve to each other.

44, A footing as claimed in claim 43 wherein said Jocking device comprises a
wedge driveable into an annular collar located at the junction of said
5  members.

45. A foofing as claimed in claim 44 Wherein said wedge is slidable along the
inner member of said telescoping' member and comprises a frustum bored
along the axis '

48. A vessel substantlally as herein described with reference to the descnptlon
10 of the embodiment.

47. A column substantially as herein described with reference to the description
of the embodiment.

48. A jack-up construction substantially as herein described with reference to
the description of the embodiment.

15 49. A footing éubstantially as herein described with _reference to the description
of the embodiment. -
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