WD 2004/ 004959 PCT/ FR2003/ 001750 Fabrication process for a section of an
of fshore oil production platformsupport |eg nenber The present invention
concerns a fabrication 5 process for an offshore oil production pl at f or m
support |eg | atfornms and j ack-up platfaor ul ar,
feature | egs t n?sggééaéﬁsﬁ:he seabed and a hull rﬁéﬁ? R3F€ééiéQ. can
nove and be adjusted in 10 height on the support Iegs. The whol e platform
is floated out to the drilling or production site and the legs are | owered
into contact wFabrikatieabedodess flor lacaectdom dfhar e:f.ishdﬂfe dJulll is
rai sed above sea | evel QBdL%t % eEﬁ%ﬁEb giiﬂggf m_ ' énn5|de t he
range of the highest ' eSSttt St 56 ertica
menbers, for exanple three |nterconnected by a Iattlce of netal struts.
Each nenber is madep ofrs ggﬂﬁongn%h@%nen% ertfh end. ¢ag lfcgrtq%% on
the one hand, by a rectang mal n plate an on e ot her

semicyl i nd?i c@TOCaSS fféﬁ%rasn |Q1ff$11%0%¢1a®b1 OPTAENELERB| PEatEQER ﬁ@p@@@t ont o
one of the maipsWdheas of said main plate. Gbnerally, the I ength of each
section is betmeen 25 12 and_35 neters.. The | ateral es_of the main

pl ates incorporate Jﬂeetﬁ’@ﬁﬁ?ﬁpsoveﬁnﬁartlﬁCWTﬂPIen@fﬁtB?rWﬁe merdBer s,
formdianetri qa];alﬂtmommsl t Bod tACKS g@@r, gﬁﬁdté@e@l&eﬁﬁi eché ]9$é&bédeahh_l_ﬁhe

out put gears rive nmechanis munt ed on the or e
Cengih of each i (VERETGeTHeh SREG oe SF% PRESNE Bhea, e
rectangul B0 plhatight ©nshdra erupddran ltdws | engt h of a plate to prOV|de an open
space at each endqf, A6, 1l ﬂ%fa&f’o | ow sqqtiaps Lo b@o"‘%geﬁr ﬁlgﬁd to

end, when the nenber |s asse 0 ensure stl fener contrinu
connecti on pi & production site and the 1legs are lowered into

contact with the seabed then, by bearing on the legs,
the hull is raised above sea level up to an elevation
15 that places it outside the range of the highest waves.

Each support leg is made up of vertical members,
for example three, interconnected by a lattice of metal
struts.

Each member is made up of sections welded end to

20 end, each formed, on the one hand, by a rectangular
main plate and, on the other hand, by semicylindrical
stiffeners in the shape of half-shells, each welded
onto one of the main surfaces of said main plate.

Generally, the length of each section is between

25 12 and 35 meters.

The lateral edges of the main plates incorporate
teeth, which, over part of the length of the members,
form diametrically opposite racks designed to operate
jointly with the output gears of drive mechanisms

30 mounted on the platform hull.

The length of each stiffener welded onto one of
the main surfaces of the rectangular plates is shorter
than the length of a plate to provide an open space at
each end of the plate to allow sections to be welded

35 end to end, when the member is assembled.

To ensure stiffener continuity, a connection piece
in the form of a half-shell with a profile
corresponding to the stiffener profile is inserted at



inthe formof a half-shell with a profile corresponding to the stiffener
profile is inserted at -2 each open space in extension to the stiffeners,
after welding the nenber sections end to end. This arrangenent allows
previ ously shop-fabricated sections of the nmenber to be joined end to end
anhd 5 welded directly on site. A proce§szf or fabricating the nenbers and,

in particmzuéaéhprocgss fg&ameldi%g thg stiffeners on%g t he mai {gales
of the nenber T3S dBREFi BEF IS ochreht =1 PR- 2971978131 16°RRESmebers, whi ch

support the plwg¥@drmg htit¢ ,memier sebfetors ¢mdhighehdti gue stresses, and the
wel d beads, in par'fﬁfé"é‘fﬁ_%ﬂ&éxgeﬁe' Q'l?Qw%h%r%Ui%h%riﬁi SHD 1 dte P! at es,
e object of t i's

are al so highly stressed. t einventio 0 propose a 15
fabrication priRessonshiodh ehabmenhdre §6r ke ubalingdd e=dér rtesi eRAf @lGue

strengths ef thedandgiirehinl yelgsceto be increased at the | owest possible
cost. To this end, the subject of the invention is a fabrication process

for a section of arfofd S5 0ifi°T 263prodactren ph&t FBFRPEPpARA edhenber,

t he menber comgufisi ®\@l & mabn gdcdesd NEOF palcdlding, e akth€ashe®Be onto
| ongi t udi nal q%%g teeth fornin? ggrack nd at. | eas
0

: t _.one stiffener of
sem cyl i ndri cat S HApE" Wt 38a° off € REMrEShr F8cES FIP%EEH&Fh ™ ong
two | ongitudi neR-257Eges]. the stiffener and the plate delimting a
conduily SR act TR honbOEL | Lpkar] Wan e okl Loutog.glages sapld e 1o
| ongi t udi nal etigej @tteteto Joighi fabhenet atfesapesal end the medg thadidsal edge,
a lip for bearing;2g8t0shrt BROEBI B oW hRC e Hd é@ffffﬁﬁé'rgl 2b€ thY nfsrM Ng,
al ong the | ongitudi nal edge, an external =~ bevel on the side opposite the
condui t ; plates, are also highly stressed.
The object of the invention is to propose a
15 fabrication process, which enables the structural and
corrosion fatigue strengths of the longitudinal welds
to be increased at the lowest possible cost.
To this end, the subject of the invention is a
fabrication process for a section of an offshore oil
20 production platform support leg member, the member
comprising a main plate incorporating, on at least one
longitudinal edge, teeth forming a rack and at least
one stiffener of semicylindrical shape welded onto a
main surface of the main plate along two longitudinal
25 edges, the stiffener and the plate delimiting a
conduit, characterized in that it includes the
following stages applied to at least one part of the
length of the member:
a) machining of each 1longitudinal edge of the
30 stiffener to form, along the longitudinal edge, a lip
for bearing against the main surface of the main plate
by forming, along the longitudinal edge, an external
bevel on the side opposite the conduit;
b) applying a sole of the bearing lip to the main
35 surface of the plate;
c) heating the bearing lip to ensure its welding
to the plate and to form a bearing weld; and
d) with filler metal, forming a weld bead from
outside the conduit within the space defined between



b) applying a sole of the bearing lip to the main 35 surface of the plate;
c) heating the bearing |lip to ensure its welding to the plate and to form a
bearing weld; and d) with filler nmetal, formng a weld bead from outside
the conduit within the space defined betwgen - 3 the bearing weld, the
external bevel and the main surface of the main plate. Depending on

parti cul ar | MRIHALI G TRINCMS, cHNCCREACASS NBEvANC GiaSUELl alndihy t he
following 5 features: - heat supply to cause heating of the earlngr}lp

for the purpos®ofacel e n‘é”?tmﬁbntﬂ’lﬁa’b?ate is ensured frominside the

condui t; - heating mépdi@ikgardmg gdst fduenNsuriengd tmetd i ieh  Medrodde plate

is performed wi.thout introducing filler netal; - heating of bearing lip
to ensure its %Eﬁcﬁ?@ﬁc?%ﬁtﬁgaila?ﬁeisoﬁerFSVﬁE&lusP g qlﬁ£4¥1ﬁﬁfng
nonconsumebl e-&dacirede arc wel ding nethod; 15 - it includes a stage,

applied to at |east_on part._of e length of, the r, .invalving
machi ni ng of each | glﬁg?’fugluﬁgﬁyegg)e coafu%]}%?ﬂ?%ngfn?gef (?rer%réﬁqg ﬁ%tper nal
bevel on this &egethenpurposiede bfwehdihgaditngo |ihpe fatang tilse eontigd ; 20 -
the wel d bead fpgmgf@én%sé&?dﬁ?@; conduit fills conpletely the space

t

defined between the main surface o he plate, the external bevel and the
bearing lip; - the be@iwindipfi shenbeprpdRdt édPwitChiGRSIFE HAlS Welsligig t he
stiffener 1phi ckespesipLated ign ﬁ%@ﬁféﬂﬁ@d nali tHetdui it sbdecingt N 1diet ance
separating the stiffener interna | ateral surface, defined on the conduit
si de, fromthé“erbae]a’ring lip is between 20 and 40% of the stiffener

- heating of the bearing lip to ensure its welding

to the plate 1is performed using an inert gas
nonconsumable-electrode arc welding method;

15 - 1t includes a stage, applied to at 1least one
part of the length of the member, involving machining
0f each longitudinal edge of the stiffener to form an
internal bevel on this edge, on the side of the bearing
lip facing the conduit;

20 - the weld bead formed from outside the conduit
fills completely the space defined between the main
surface of the plate, the external bevel and the
bearing lip;

- the bearing lip is incorporated within the half

25 of the stiffener thickness situated on the internal
conduit side;

- the distance separating the stiffener internal
lateral surface, defined on the conduit side, from the
bearing 1lip 1is between 20 and 40% of the stiffener

30 thickness;

- the bearing 1lip features an internal lateral
projection on the conduit side near to its sole;

- the minimum height of the projection is between
0 and 8 mm;

35 - a hollow profile is defined Dbetween the
projection and the internal bevel;

- the height of the bearing lip measured at the
base of the external bevel is between 6 and 12 mm; and

- the width of the sole is between 2 and 15 mm.



30 thickness; - the bearing lip features an internal lateral projection on

the conduit side near to its sole; - the mninmmheight of the projection is
between 0 and 8 mm 35 - a hollow profile is defined between the

projection and the internal bevel; - the height of the bearing |lip neasured
at the base of the ext ernal bevel is between 6 and 12 rrm and - the wdth

of the sole is betwge venti on. . w |l be bet el
under st ood on readlng %%éggtﬂéoa?%%ldégcﬁgggfgn o SS9 6¥b¢fégﬁ'éﬁly as
an exanpl e antherafiel}owingedenceipbiohe wppehdéd orawicgsl ornly Wi on 5 -

figure 1 is a &iAg5AOTERLA CnghEYah! 2B rUEHCRl 3N il lagilld raratvpfnﬁarml e a

jack-up platform figure 2 is a diagranmatic perspéctive view of
section of a éﬂbdﬁﬁ%cmeg menber fabricated by the process accordlng to the

inventi ]9][1; 510 - figureigute an 1%XFHhQﬂiﬂ£bf5£ﬁﬁé@i'@| eYee¥ut 9bnaviein oﬂ3|a|&1 e and
two stiffeners ssenbling thes onent s ure 4 is a larger
scal e, dlagraﬁﬁgf fa%ééﬁmbn% ?%ﬁ?%ﬁ% ggﬁkcgﬂh%%?F£ﬂgQOne bet ween a main
15 plate and a st|f4eﬁegubefbresmalduagrammbtgar@e&sp@c&u&eagnamnnuﬁ(a
sect i onal view%g cﬁ?l%_pg %o§@d §g ffﬁ@ﬁﬁé clgggfg Qgégr |éﬂgEL -

i are

figures 6 and arger scal sectlo VI EWs e conne i on zone
bet ween a mm|§@ﬂ@ﬁ$ﬁzﬂnﬁdeEmgst@fﬁbﬁeanﬂmtngnthe initial welding phase;

and - figype 8 is M@{g@f S§ah§ aﬁeng?BaLadV's%Wt‘iBn%l GAUEDH A ZRe
bet ween a rectangul ar te and a stiffener after 1nplenenting the process

according to R}&t¢ nvéﬁfll orWo25 St i egens oi PepPaef opfsEERLd Ong Eeff | 1
mount ed components ;

- figure 4 is a 1larger scale, diagrammatic
sectional view showing a connection zone between a main

15 plate and a stiffener before welding;

- figure 5 is a diagrammatic sectional view of the
main plate and stiffeners clamped before welding;

- figures 6 and 7 are larger scale, sectional
views of the connection zone between a main plate and a

20 stiffener during the initial welding phase; and

- figure 8 is a larger scale, sectional view of a
connection zone between a rectangular plate and a
stiffener after implementing the process according to
the invention.

25 A jack-up o0il platform featuring a hull 1 mounted
such that it can move on the vertical legs 2 designed
to bear on the seabed 3, when the platform is in a
drilling or production position, is diagrammatically
represented in figure 1.

30 In the present case, each vertical leg 2 is of
triangular section comprising three vertical, parallel
members 10 interconnected by a lattice of metal struts
4.

The bottom of each leg 2 features a foot 5.

35 Moreover, at each leg 2, the platform is equipped
with a drive and suspension mechanism 6 for the hull
with respect to said legs 2.

Drive mechanisms allow the legs 2 to be lowered

into contact with the seabed then, by bearing on the



such that it can nove on the vertical legs 2 designed to bear on the seabed
3, when the platformis in a drilling or production position, is
diagrammatically represented in figure 1. 30 In the present case, each
vertical leg 2 is of triangular section gonprising three vertical, parallel
menbers 10 interconnected by a lattice of “netal struts 4. The bottom of each

|l eg 2 features a foot, 5. reove at.each _leg 2, th | atformis

equi pped Wi tﬁLeag Sri W a%'%‘ﬁghgpgﬁgl ﬁ%&ﬁﬁai gthogef 5% ﬁ@E‘)’F% P W% 7 espect
to said | egs 21érdtvieomedtist smﬂaa:lelsowiltheohegﬁ;dé t thée tanwge edf i ndhe
contact with t}pl e,gia\;&en by bearing on the - 5 legs, the hull 1 can be

rai sed above sea evel up to an elevation that places it outside the range
of the highest wa&ch EaeRbaEnBér ofp et hegFeds impdmderupfofsas@rarlal 5

sections 1% ofs&fie@dind engt b @fretafte lCHE nofol2the Ixadwetes 3128%h385
section is represented in figure 2. Each section 11 js formed b

rectangul ar mdf$FeLt atB1AD aarﬁ)e(i%)o%tjisr FERRIS A ¢h et PR %f haI f-
shel l's, each wel dettami 0sene16a| mlsuﬁéacfearlrx% obysal dredbangelangulaam pl ate

12. The | at er al lge the_rect | ar ate 12 ncor.porate_teeth 14 to
form on the rpelr?b i% \?é: R aﬁg%?QSBFF p3pojs?t§ Fac }g %Eem 2’ h‘:
operate | oi ntSl';elvikst h eaehoweﬁdedgemtsa otbne hmadni \selrrfaﬂmnlmrrsoﬂ&aﬁ,d whi ch

are not repre r%q’l 4 %@ of the main plate 12 is between 120 and
220 mMm T e asse fo]T ifon 11 of nenber 10 using the process

according to the i rkfEnt |1@r$%alﬂ ge@ebe ©0P0 Hescryerthngular erirtee t d2f i gure
3 and subsequeMcofdHHES. teeth 14 to form, on the member 10, two

diametrically opposite racks designed to operate
jointly with the output gears of the drive mechanisms
15 6, which are not represented.

The thickness of the main plate 12 is between 120
and 220 mm.

The assembly of a section 11 of member 10 using
the process according to the invention will now be

20 described in reference to figure 3 and subsequent
figures.

The stiffeners 13 are of semicylindrical shape and
more specifically in the shape of half-cylinders in the
envisaged method of implementation. The thickness e of

25 each stiffener 13 is between 40 and 120 mm.

The stiffeners 13 are welded onto the main plate
12 along the longitudinal edges 16 running parallel to
each other.

The conduit 17 is defined between the plate 12 and

30 each stiffener 13.

As illustrated in figure 4, the longitudinal edges
16 of the stiffeners are prepared by machining to give
a profile suitable for welding.

In particular, each 1longitudinal edge 16 1is

35 machined to provide a 1lip 18 for bearing on a main
surface 12A of the plate. An external bevel 20 1is
formed along the edge 16 on the side opposite the
conduit 17, between the lip 18 and the external surface
13B of the stiffener.



The stiffeners 13 are of semcylindrical shape and nore specifically in the
shape of half-cylinders in the envisaged nethod of inplenentation. The

t hi ckness e of 25 each stiffener 13 is between 40 and 120 nm The
stiffeners 13 are welded onto the main plate 12 along the |ongitudinal
edges 16 running parallel to each other. °The conduit 17 is defined between

the plate 12 and 3 j er . iJdustrated in figure 4 e
| ongi t udi nal edges qugﬁpaéﬁéaé??ffg#%rgf'ré#%r%ﬁé?%gsb?ﬂﬁagﬁﬁ%F%gf%%fgive
a profile suithgngthopfwehg 9§99 nl parThisl hip é8chefdmgist wdiflat esieee 16 is

35 machi ned to2pr 8ubéeng Idd dife f RRiIRCARIAIACRN B ABLE BWr AGR L2ArR{s t he
pl ate. An external bevel 20 is _forned along the edge 16 on the side

dg
opposite the €89hBuitsS 1PAPERREN S | iFpat8 ahd theSexPeFhaftsuriatat 138
of the stiffenggainst tAdvamnbageanstacd helln pddBisyt erxdser@dlongotrtheciall |
| ength of the edgg 16. Thi§ léhg 1? 1glefi nes a flat sole 22 bearing on the
mai n surface 13A Fe?ﬁﬁ %P t 6" THi8"Ssol e is machined such that it lies
perfectly flat 5 agadnahtéafeouniln, sthkabeat2Agdlriipng Sasisenhgoxportdeec

stiffener and ‘%,pg?%at gheAd}zlg%ag%%uslt_yn t he {Reari g I]Po th,lll%ﬂég;sor por at ed

w thin the halft’ the stiffener thickness e situated on the internal

| at eral surfacelsu@eedf ophitghe 10nsernaendateyble prefcicee| yidenedishvhce d
separatingd hegrstEkfigper internal general surface 13A fromthe bearing Ilip
18 is between 0 and 50% of the thickness e_of the stiffener 13, as

illustrated in figuiferd. BECPFEfEYabl fRet LS HRREANcE FERATREWREN PR and

40% of the thsekfessee Ohtbbradt gbheral $3rdade 932prffcet ally beweing | ess

equal to one tfiédlgffgﬂﬁ%tween 0 and 50% of the thickness e of the
stiffener 13, as illustrated in figure 4.

15 Preferably, this distance d is between 20 and 40%
of the thickness e of the stiffener 13 and is
preferably more or 1less equal to one third of this
thickness.

Within the stiffener 13 projected thickness,

20 offsetting of the bearing lip 18 away from the internal
lateral surface 132 is achieved through incorporation
of a bevel 24, formed along the edge 13 on the conduit
17 side. This internal bevel 24 is generally straight
and defines, with the sole 18 or the main surface 123,

25 an angle a between 40° and 70° and preferably more or
less equal to 55°. On the external side, the bevel 20
formed along the edge 16 defines, with the sole 22 or
the plate main surface 12A, an angle [} between 20° and
40° and preferably more or less equal to 30°.

30 The bearing lip 18 is by and large formed at the
point of convergence 0 of the two bevels 20 and 24.
With respect to these bevels, it projects in the
direction defined by the involute ¢ of the stiffener 13
that passes through the point 0.

35 More precisely, in section and on the external
bevel 20 side, the bearing lip 18 has an external face
26 that extends generally perpendicular to the sole 22
and connects one end of the sole 22 to the bevel 20.
The height h of the face 26 is between 6 and 12 mm.



thickness. Wthin the stiffener 13 projected thickness, 20 offsetting of

the bearing lip 18 away fromthe internal I|ateral surface 13A is achieved
t hrough incorporation of a bevel 24, forned al ong the edge 13 on the
conduit 17 side. This internal bevel 55 general ly straight and defines,

with the sole 18 or the main surface 12A 25 an angle a between 40 and 70

and preferably nDreOergles oﬁﬁﬂ?k tﬁﬂI %h §0|98§e45%h%%#%3|?§%eage.p veI 20

formed al ong the edge e I'nes, 2 or mai n
surface 12A, atﬁla%@m‘él%%lﬂoeﬂméﬁczadart@ U derivel e ér absl v m@eﬁtir&s

equal to 30. 3Q,The Rearmiyg ééPe 18> %x@én@!&d Eé\{] &8a f phaee RS dh8 orpAU 1t Of
convergence 0 of , the two bevel s 20 and respect to these bevel s, it

proj ects |ntrﬁplﬂ?r%cPPoﬁhﬁeﬁQ%ﬁj%%’Q%eth%vBPbPeS$réﬁcﬁhé2§uqqeﬁﬂﬁm13
that passes theﬁﬁ)ugrhtéhﬁapoleﬁlteﬁal3§r6@é@tpbﬁC2§e|y1 in section and On t he

external bevel t he beari | i a face t hat
ext ends general |y pi?%en%‘?%%ﬁ% f‘&r%ﬁlﬁmg %lglﬁi%% ﬁd @H% dﬁbteeﬁﬂ?]t)f t he
sole 22 to theldeeedl 2(rojemt i gi2t8 hief bhéewdame C26amsi betweren Grraired 12

mm - 7 Ont jt 17 _si earli i t,ang

connected to t r8§%€g+634zgt g&(%%érﬁ%c?l gé qi%i)uoé n igl §4 %( c%ends
beyond the projection X0 porming oa tHemsle 2% wemhecnamlgurfcamqm to
form 5 ang ntgspgiohateral projection 28. The denoted m ni mum hei ght T of
this internal lateral projection 28 is between Q and 8 mm This pro ectlon

i s connected to thelBRveresangy afcéheadstessedi df ted aloMANE S 1k of

sem -circul ar &fi9sses 18hgecthen solike Ju eﬁ@ﬂ@efgétt Rewarter tale |cs’:ttrﬁ11i91t
proj ection 28 nsu es t tomardquhe conduit 17

_ _ tat the sole ng oIEge% tovard
side with resp% St HEE Rt TPFRARE FRvbParetLitene
In particular, the bearlng lip 18 has a general
15 cross section whose shape flares gradually towards the
sole 22 on the internal side of the conduit 17.
The width 1 of the sole 22 is between 2 and 15 mm.
This width is divided into a width t, corresponding to
- the distance separating the face 26 from the point of
20 intersection of the internal bevel 24 and the sole 22,
and a width P, corresponding to the distance separating
the point of intersection of the internal bevel 24 and
the sole 22 from the internal end of the sole.
The width t 1is preferably between 2 and 5 mm,
25 while the width P is between 0 and 10 mm.
To undertake actual connection of a stiffener edge
16 and the main plate 12, the stiffeners are first
applied to the two opposite main surfaces 12A of the
main plate 12. They are held in position by temporary
30 flanges 40, which clamp the stiffeners 13 against the
main surfaces of the plate 12. These flanges are made
up of steel sections defining generally a forked shape.
These flanges are arranged at regular intervals
depending on the length of the member section and are
35 interspaced by a distance of between 3 and 5 meters.
These flanges are dimensioned such that the bottom
section denoted 42 and the lateral sections denoted 44
bear against the mid-section of each stiffener 13 and
the flanks, in the immediate vicinity ©of the edges 16



In particular, the bearing lip 18 has a general 15 cross section whose
shape flares gradually towards the sole 22 on the internal side of the
conduit 17. The width 1 of the sole 22 is between 2 and 15 mm This width
is divided into a wwdth t, corresponding o the distance separating the
face 26 fromthe point of 20 intersection-of the internal bevel 24 and the

sole 22, and i dt ' rr (e t di st e parati e poi nt
of intersecti ot‘?lO \(I)\’})gt Hﬂeglldn%g’r ng?’gggggﬁgﬂgéng&% halggge % ??S%n {]ﬂ‘ear%g{h er nal
end of the solk&eatee wodelsketiss $¢ ef eepiebl ehet he@r B samd Sagainses the | e t he

width P is betygens 0oangnt0 fg0n T91anderbaks agidialr EONRRCEEOR QIR 14
stiffener edge 16 and the main plate 12, the stiffeners are first _applied

to the two oppettefRaMedsur fER®s PoAtsf t4fe AEPn pigrted ThBy 4% hel d

in position bycéderaasadin® Hoargesa#0iivhi cthedad® tthe sbriéraess 463
against the main surfaces of the pl agreqéz. Th Jze flanges are mad up of
steel sectionsSHRHT %o gRASFELPY 27 ot"%chag angefeEach| d0gaL gt &
arranged at regu arsidd erofal $hedepéadengl2n theel énglth ofhdrdies neiemdsect i on

and are 35 intk?ét?d?@&?dtdl?é/ @%&l{lﬁt pce of between 3 and 5 neters. These
ed suc a

fl anges are dinensioned : the bottom section denoted 42 and the
| ateral sections defianefinzgl dfearthggaifhengele hivd-tket ikmltf aaserdtdad f ener

13 and the flidkseed NchbecbopRA] 2t §n¥{19%§i t%a®f chide s249gentls 18 £ be
wel ded, respectively. The sides of each flange feature brackets 46, capable

of pressing agddftdtin ROSEees RFLIQhetdatdl$tR¥e 12 in the area where teeth

14 are formed. Theri®l tegigé8 Bse dMsentRd 4tk fhendr cakr esppadi Re1RES
drilled throqu.éhe bracket sd46, en urli ng connecti on of bhe two flanges
each |ocated oft “I§HAF si GBEGPALRLTE| atd 118T THRE 4R 1 nkS€8%tEHd ween

the teeth 14. KRanmaglop tliBe drddngks bygsbbéabeldt sndinsesteflace 12A of

15 the plate from inside the conduit 16. This heating and
melting of the bearing lip is performed, for example,
by TIG welding or by plasma welding and its variants,
in other words by inert gas nonconsumable-electrode arc
welding without filler metal.

20 For this purpose, according to a first method of
implementation of the invention shown in figure 6, the
section of member to be welded is arranged such that
the bisector of the general angle defined between the
main surface 12A and the bevel 24 extends more or less

25 wvertically.

A self-propelled trolley 60 fitted with an
observation camera and guidance means is introduced
into the conduit 17. The trolley 60 is fitted with
rollers 64, which bear on the internal lateral surface

30 13A of the stiffener and on the plate main surface 12A.

Moreover, the trolley carries a nonconsumable-
electrode welding electrode 66 enclosed in a tube 68
supplying inert gas such as welding gas (argon or
helium) mixtures. The electrode 26 is held at distance

35 from the bearing lip 18 such that an electric arc 70 is
created between the electrode and the corner defined by
the bearing 1lip 18 and the plate 12, a potential
difference being applied between the section of member
to be welded and the electrode 26.



10 between the teeth 14 ensures that the stiffeners 13 are held in position
prior to welding. The edge 16 of each stiffener is first welded, wthout
introducing filler nmetal, by heating the bearing lip 18 and the associ ated
main surface 12A of 15 the plate frominside the conduit 16. This heating

and nelting of the bearing lip is perforrred for exanple, by TIG welding
or by plasnma wel di ng-apd-it$ vartl ts oL rds, byyhkn
nonconsumnabl e- el ect rI(;de Elrc y I ng Jv‘:vlct hlo%ut ?E%F&e nmet aI¥hb Slnﬁfn&ﬁ te

pur pose, accor8ifyni ey a ofi r’é}tle rrétnﬁ@éS@ICtllO@pl eheftat il bf Stllﬁéancﬁve]rﬁ& on

shown in figurgnd, thie b@eeleltﬂ@nwb mgbefhi® Beewelladd SsRekANGBEd seh that
t he bi sector of the energbg % g defi ned between the nmin surface 12A and

the bevel 24 eXtERfs" mbfe 25 vertically. A self-propelled trolley
60 fitted with an Dhsetempematua&emas@ndjgutManbeaﬂEﬁgs1ﬁpihﬂwnnhggxi into

the conduit 17 h 0_i e th_.raqll 4 i on the
i nt ernal Iateri Jsg?#lgeik‘%n? I,&e%?it%é gltewlr'fer‘?‘tta:r(i 1 thvg] ‘{}eé)sﬁglgfn
surface 12A Nbréeaeurlnaetheolmés,emlr|Jea;t%1ra|bnpnmaqabbe 2§I &a1d ode

wel di ng el ectr@ggtg)@te‘pthsggelngfgggelgg supplying inert gas such as
wel ding gas (argon or helium mxtures. The electrode 26 is held at

di stance 35 from t hElBedrithg 118 pthereferet t'%lcabé?] dh&ct PREtaref 70fikler eat ed
bet ween the elzﬁgtapde aa:{aﬂ th@n@@_rrnert_-_ﬂ@fl rzﬁq-__lbm tlbg benehng | |é3?am@g1d t he

plate 12, a potenti di fference being applied between_the tioon of
Penber 1o bo BEFHBIEGHITY haithcPRORELBLEn oo pRel ePbbf et nd e et
created in thethanedidtfeneri cini aydofthicheplater $2ctirontivé bleartagn iy f ace

12A and the bg i&g lip 18, this area being shown by the arrow F in figure

4. 5 The tenperature ' rise in the bearing |ip 18 causes
Working from inside the conduit 17, welding

15 without filler metal is performed throughout the length
of the bearing 1lip 18 and, in particular, throughout
the 1length of the stiffener 13 if the bearing 1lip
extends over its full length.

In the alternative method of implementation

20 illustrated in figure 7, the member is positioned such
that the plate 12 1lies with its main surface 12A
generally horizontal. The self-propelled trolley 60
rolls along this surface on wheels 72 and positions
itself with respect to the stiffener 13 by means of a

25 lateral guide roller 74. In this implementation method
also, the self-propelled trolley moves the electrode 66
along the length of the bearing lip 18 to create an
electric arc 70, ensuring melting of the internal part
of the bearing lip.

30 It is noted that in the two alternative methods of
implementation of the process, the internal lateral
projection 28, associated with initial curvature of the
concave section 30, gives a weld 78 ensuring connection
of the main surface 12A and the bevel 24 that features

35 a curved external profile 79 generally linked
tangentially, on the one hand, to the bevel 24 and, on
the other hand, to the main surface 12A.

After internal welding without filler metal, the

clamping flanges 40 are removed and the space defined



its constituent netal to nelt, at least in the parts of it featuring the
internal lateral projection 28 and in contact with the surface 12A. The lip
18 therefore plays the part of filler 10 netal and, under the action of
heat, enables satisfactory weld penetration to be obtained between the
stiffener 13 and the plate 12 in the bearing lip region. Wrking from

i nside the coqg¥é , | ¢l 15 f44 1 I rfoqgﬁq

t hr oughout the é%a%%_t%€ gﬁggé€ H%%fqgﬁgJkgéuéﬁdrﬁﬁgaﬁkﬁgﬁ g}, [&Ughout
the length of 2helstfiibpérwighiant REtpearlnyeldpbead: 8fds asyehawns iyl |
length. In thesahtesnati vengeiaag ofgi Rl eggagatd:ons 2R duildtpt katedd
figure 7, the nber is osit|0£§d such that the plate 12 lies with its
mai n surface 12WSYHeEr eI Pe ho?+2oMREFSS The sel f-propelled trolley 60 rolls
al ong thisssurface mimisheedbd 72oead posi towwsined sedy  vdu tonfeasipectf Tux t he
stiffener 13 b ans of.a 25 lateral guide roller . In this
inplenentatioH%%QE iod “ats ,at$£9%%$?-%?%%%l}%dl%%%iféy noves the el ectrode
66 along the | engtTheffihtehemetay Lspdigoroforeang ame eledet Memdardd 70,
ensuring nelting of,kpe iR n h@a%{aaa_f e beafing L:b?\pfl%ge%? | St ed

that in the two alternative nethods of inplenentation o : ocess, the
internal |aterafcurreplit tbe ZPacsdefaned wWeatweem tthke BaivatsweLaste the

concave segqti oB0angi @2 aWelthaB B8SHT I N0, CHMRECEIOD spbrhhe mRi hsurface
12A and the bevel 24 _that features 35 t[_'ﬁPcurved, ext er nal gr ofile 79 neral ly

linked tangenti@l W¢1%nSXHeRdRI hdfd, The B IGARAT 28X ERERA 5N 9 her
hand, to the neunfscsfaEe d2Ahdfsetffanernal welding without filler netal,

Lhechorm o {1 2ndesed0 2R gLomay B0d tORanREe HELNHhia 1o, Peppen the
external part of the bearing lip melts due to heating

15 and is thereby welded to the plate 12, as shown in
figure 8.

Depending on the thickness of the stiffener, the
position of the bearing 1lip 18 1is determined by
calculating the forces to be applied to the weld. The

20 width of the weld bead 80 is determined from these
forces and the bearing lip position is defined such
that the width of the weld bead 80 is equal to the
width of weld required to obtain the necessary
structural characteristics.

25 It can be seen that the fatigue strength of the
weld is high using such a welding process. Furthermore,
implementation of the welding process 1is relatively
easy because no welding with filler metal is performed
from inside the conduit 17 and filler metal is only

30 introduced from outside.

The presence of the bearing lip 18 makes welding
without filler metal possible from the inside of the
conduit.

In an alternative method of implementation to

35 ensure welding without internal filler metal, the self-
propelled trolley 60 does not move along the length of
the section to be welded inside the space delimited by
the stiffener but, on the contrary, outside the space
17, depending on the length of the section. The



20 is filled with an external weld bead 80, as shown in figure 8. The weld
78 is used as a backing for the first external weld passes. 5 This weld
bead is obtained by automatic flux welding using a process known in itself.
The filler netal used for formng the wel.d bead 80 is such that the bead 80
fills conpletely and accurately the space defined between the main surface
10 12A and the % : f face foqt d endi ng
in the proj ect%%éée%%la?gg?ﬁg%?ﬁlgﬁ&rf‘gﬁd%% g% tcﬁdgrrglel%fgﬁe\reﬂev%egﬁ | ayi ng
down the exter®hl aRel @rBedPi8d LREC rer 58l fparorellege BEALLAY 137 nelts
due to heatingindéreed istoherigby spalcded 1 ofir-ba Rt 8pdd, &3 SBEWHIE
figure 8. Depending on the thickness of the stiffener, the position of the
bearing |ip 18%%“deternined by calculating the forces to be applied to the
wel d. The 20 wi dth Tiiet hee ki begad BB S s cdat ebsi nedpenantbdsein f aldes and
the bearing |1p,position 1.8 defined syeh, that Lhe,w il offge ! g bead 80
is equal tot W of "wel d Tequired to obtaln tthe nécessary ~structural
characteri sti cexeéted e beesererl heonfheuratiome strength of the weld is
hi gh using such a wel ding process. Furthernore, inplenentation of the

wel di ng process is relatively easy because no welding with filler nmetal is
performed frominside the conduit 17 and filler netal is only 30

i ntroduced from outside. The presence of the bearing |ip 18 nmakes wel di ng

wi thout filler netal possible fromthe inside of the conduit. In an
alternative nethod of inplenentation to 35 ensure welding w thout internal
filler metal, the self- propelled trolley 60 does not nove along the |length
of the section to be welded inside the space delimted by



the stiffener but, on the contrary, outside the space 17, depending on the
| ength of the section. The - 11 electrode 66 performng welding is carried
at the end of an armbuilt into the self-propelled trolley and inserted

into the spaceyd %doa9Bbagsgpen end of this, space. 5 Jhe MBlodhng pjggess can
be inplenented in all positions and, in particular, wth the weld to be

executed in a vertical configuration. WO 2004/004959 - 12 -

PCT/ FR2003/ 001750 CLAIMS 1.- A fabrication process for a section (11) of an
of fshore oil production platform suppor4L3B¥s (2) nenber 5 (10), the nenber
(10) conprising a main plate (12) i ncorporating, on at |east one

| ongi tudi nal edge, teeth éé4% ormng a rack _and at | east OqﬁﬁSti f ener of
semi cyl i ndri cal sha%e viel & 6251 RBi RrSGPFScECF13AFSGE 10Phd THdi 1%t e (12)
along two | ongofiishoed etlgeprbdtrtidf phatsbichl enebot3)leand 2t) hmepdhﬁxe (12)

dellnltlng a uit_.(17 hara i zed in that it |nclude t he Ilomnng
st ages applled?f@pattﬁgﬁs e grpa %ng THET 1S *ﬁﬁi1aofm? e f HHET (f&?
machi ni ng of ean©0immgatUMQnabnedgeleasr ohetﬂ@n915U§umEﬂem@gqﬁKQeauhf(nrn
al ong the | ongj i | ) 195 +be n i
surface (12A) u?gt @rﬁr@?g_fpl at 921((‘12);:“?)(&) (a(])t?mlr?%, ta gﬁs tg%tpff#&?ejig?u I nal
edge (16), an %&%@xﬁhm%@@qil(amp@nw%@edstaeaoﬂgé@ sarfgsecdiddi)t qf17); 20
b) applyi ng a et emb28) pohitkhy maramudupw& 18bn Qtuahﬁamateag%@rf@cm (12A)

The i at e 3052) P 0 AR S, netel e (v dnblal G Gnt i T " 1

metal, form ngcendweld baad (86harhb®ér®ub§|dEnthﬂmaondultlmdﬂndewtruhethe
space defined following stages applied to at least one part of the
length of the member (10):
a) machining of each longitudinal edge (16) of the
15 stiffener (13) to form, along the longitudinal edge
(16), a lip (18) for bearing on the main surface (123)
of the main plate (12) by forming, along the
longitudinal edge (16), an external bevel (20) on the
side opposite the conduit (17);
20 b) applving a sole (22) of the bearing lip (18) to
the main surface (12A) of the plate (12);
c¢) heating the bearing 1lip (18) to ensure its
welding to the plate (12) and to form a bearing weld
(78); and
25 d) with filler metal, forming a weld bead (80)
from outside the conduit (17) within the space defined
between the bearing weld (78), the external bevel (20)
and the main surface (12A) of the main plate (12).
2.- The process as claimed in claim 1,
30 characterized in that the heat supply causing heating
of the bearing lip (18) for the purpose of welding it
to the plate (12), is ensured from inside the conduit
(17) .
3.- The process as claimed in either of claims 1
35 and 2, characterized in that heating of the bearing lip
(18) to ensure its welding to the plate (12) 1is
performed without introducing filler metal.



bet ween the bearing weld (78), the external bevel (20) and the main surface
(12A) of the main plate (12). 2.- The process as clainmed in claiml1, 30
characterized in that the heat supply causing heating of the bearing lip
(18) for the purpose of welding it tothegplate (12), is ensured from

inside the conduit (17). 3 . - The process as claimed in either of claims 1
35 and 2, characterd zed rpmatb@bclég@tlag Q{léi}@e@eqrﬂ ngng,l poﬁéS)oio tesure
its vveldlngtothe | ate 21)[1 formed w t.hout. int oducmg |1 er
netal . - 13 £EEGFET 0teliMs EF’&lrf?Eﬁeirﬁ Z& %etl'b?tt gat bpgc&fl <! ai ns,

characterized bea:thag heat i 8 bf tibheendbenei rigsl i peldBhgt acenshee p]tas:e/vel di ng

to the plate %29 L% Egé%@égﬁgdusﬁ[%ﬂl% a'€ihe@s QC%%%LHH?@

el ectrode arc di ng rocess as cl I'n any one Df the
precedi ng &l alwc%m%cméﬂ?l‘z%bdlmtmtm(ﬂ includes a stage, applied to at

|l east one part of thie | e hpehcelshe %”@Iairﬁ&i, ﬂrPVQh‘{/' ngnaBch nidye of
each 10 | ongitudi nal, edge (18) of the stiffener éto forman _internal

bevel (24) on EW%e%Hg% CoAMRe §i1’tféa(ﬁtec’ﬁezedoeh?l fGat pt 18RCLHEPRg & he
conduit (17). &tagdheappdieds tas &taileedti oranypane off ttiee peageHi RE
clains, characterized i.n that(t(ﬂe wel.d bead 15 %fg%) forned fromoutside the
condwt (17) ft-rl'll $s ‘?Fbkfe& elyjt e spaﬁ%vo efited ghthe Mhin S ace
(12A) of tRe plet@itudinaktedgal (bevebf (2D andffheerbdasingo ifiorfl&n 7. -

The process as; ¢ @I_Lﬂr%fi b@ %gy @8, ogntteﬁlSZOeﬁﬁecegthh%l haﬁ; §@artqfet erized

in that the bearln bé IS incorporate n the t he
stiffener (1§)eat1fﬂfé£k sf@%m@dﬂéﬁl ¢vrediht efhdl - conduit (17) side.

8.- The process as @Jf“'@ﬁé| prae¥senea8f dheimed in any one of the
preceding claims, characterized in that the weld bead
15 (80) formed from outside the conduit (17) f£fills
completely the space defined between the main surface
(127) of the plate, the external bevel (20) and the
bearing lip (18).
7.- The process as claimed in any one of the
20 preceding claims, characterized in that the bearing lip
(18) is incorporated within the half of the stiffener
(13) thickness (e) situated on the internal conduit
(17) side.
8.- The process as claimed in any one of the
25 preceding claims, characterized in that the distance
(d) separating the stiffener internal lateral surface
(13a), defined on the conduit (17) side, from the
bearing lip (18) is between 20 and 40% of the stiffener
(13) thickness (e).
30 9.- The process as claimed in any one of the
preceding claims, characterized in that the bearing lip
(18) features an internal lateral projection (28) on
the conduit (17) side near to its sole (22).
10.- The process as claimed in claim 9,
35 characterized in that the minimum height (T) of the
projection (28) is between 0 and 8 mm.
11.- The process as claimed in either of claims 9

and 10 taken with claim 6, characterized 1in that a



25 preceding clains, characterized in that the distance (d) separating the
stiffener internal lateral surface (13A), defined on the conduit (17) side,
fromthe bearing lip (18) is between 20 and 40% of the stiffener (13)

thi ckness (e). 30 9.- The process as claijjed in any one of the preceding
clains, characterized in that the bearing1ip (18) features an internal
Iateral proje 2 on i Si Deat ).

10. - The proc?ééspgbsvgcﬁgfgg al Jﬁr'jnyQtde(f%é)eghaé%%terl z%g k}%totst]at tlt(?%z

m ni num hei ght (380 @1d ttee Jﬁ?‘bﬁf@@l eYeB) (24) bet ween O and 8 mm 11.- The

process as clained in, ei tThh%r ptoekakmyd caa@tmé@ t@ﬁeraﬂytanfél abfn &he
characterlzed |nt hol | ow profi.le en the

e il ke
proj ection rtqtectﬂt‘@?nthﬁ‘éﬁ‘Elte(?EFd iy thl“t"lte E ‘Sc §4985 ™ined in
any one of st heof praeedarwy @i Mip clieg)acheaszaeddi rat hahet eadwei ght tHe® 5 of

t he bearing Ii%éé gaaqggsu d ﬁ? tg%e bas vg%(?f érg extern nal bevel (20) is
ocC

bet ween 6 and n any one of the
precedi ng clai ns, charactés zpdocassheﬁs t k@ awingtth oh arhe soke ¢P2)thes

between 2 and Jo. M@ dd claims, characterized in that the width of
the sole (22) is between 2 and 15 mm.
10



