1 Method for assenbling a rack portion of a self-raising oil rig. The
present invention relates to a rack portion of a self- raising oil rig.
Self-raising oil rigs are constituted by a hull which is carried by |egs
whi ch are intended to be supported on the ocean bed. In order to be able to
adj ust the height of the hull relative o the feet of the legs, the hull is
nmounted so as to be novable along the | egs. The adjustnent of the position

of the hull relative to the feet of the legs js carried, out by. neans. of a
devi ce whi cHwe?tsh%‘%nﬁ?‘f R ARG o%t%‘if‘vﬂlfg’étrjsow hae%%%\jg'er%%/hn?a‘&k%, t he
racks constituting nenbers of the |egs.rilhe racks are constituted by

portions which are welded end to end and which are forned, at one side, by
a rectangular plate and, at the other side, by reinforcenents in the form

of hal f - shafHes pMaisehtareveritdes @ 1he RN of 3k YFordthen RIftEL sHach
rectangul ar plate conprises, on its lateral faces, teeth which are intended
to co- oper &P Sach o4 lt ddGhed wheel of the drive device of the hull. Each
rei nforcenent which is welded to one of the main faces of the rectangul ar
plates has a length less than the length of a plate so as to allow two
successi ve Sgdiftireds ing lod lnaligied agied comséddutied bor gehuld evsiate itshe

continuity c%frrri'éﬁ E)g,i '1fe SC?Jriiﬁt ard i%%’é%%%td Q, @'eers%td xtﬂéec'i fQr rgh%f a

hal f-shel | I's positrone e connection region be en two successive
portions. oFfean dedf.olcewedes dioe He sadd e o laaljiuattertdle frecahtofoft tidne

rectangul ag, ghates oy eqns 9l ‘%%'e@: 0¢ 3pd bheauahity ah e Elde s a
significant Tactor in the nechanical strength
so as to be movable along the legs. The adjustment of the
position of the hull relative to the feet of the legs is
carried out by means of a device which is constituted by
toothed wheels which engage with racks, the racks

constituting members of the legs.

The racks are constituted by portions which are welded end
to end and which are formed, at one side, by a rectangular
plate and, at the other side, by reinforcements in the form
of half-shells which are welded to the main faces of the
plate. Each rectangular plate comprises, on its lateral
faces, teeth which are intended to co-operate with a toothed
wheel of the drive device of the hull. Each reinforcement
which is welded to one of the main faces of the rectangular
plates has a length less than the length of a plate so as to
allow two successive portions to be welded end to end. In
order to ensure the continuity of the reinforcements, a
connection piece in the form of a half-shell is positioned
in the connection region between two successive portiomns.
The reinforcements are fixed to the lateral faces of the
rectangular plates by means of welding and the quality of
the welds is a significant factor in the mechanical strength

of the racks. In particular, the surface quality of the



of the racks. In particular, the surface quality of the 2 welds is a
significant factor in terns of fatigue resistance. In order to obtain welds
of a satisfactory quality, a ceramc strut is provided inside the

rei nforcenents, along the |ongitudinal edge of the reinforcenent, at the
junction of the rectangular plate, thenathe welding is carried out along
the | ongi tudi nal edges of the reinforcenent by welding fromthe exterior

using a meld&gg technique.%ith %d%ition of _netal. T%e geram c strut ensures
t he noul di Kg tRe 2B h&58 7 n TeREFnt8r HEF S0Pt A3 Y he rei nf or cement .
The wel d bkeadstahtained in this manner have the advantage of having, in
particular in the internal portion of the reinforcenents, roots of good

qgquality, having a good surface appearance and therefore good fatigue

resi stanceInl srgatt teubbtafiar weedsons ar ehatikfigctoroqukilssyr,i ag during the
wel di ng operation, however, it has heen denpnstrated that it is_not
possi bl e, CGFERLEhSFTHEECRRI REEViLSIoBPELACCERREELBAOTEETERE S 0GOS t he

wel d in thenentehgaktubedba®neabet B tBent-aiaeBRBEmchaYi BE thadhunek iewr vat ure
greater than three mm Consequently, the fatigue resistance of those welds

i s |initedofFahenErrbRBIVLAKePRELGI nGhEBC RARqUELARNEN 180r8TEEed FUtsi ng a

ceramc SE&BthQHEthBﬁ%iEﬁh§§a§0€H§@E|b@gthgerﬂﬁh@%rékhkbﬁub§ w@@%ﬁﬂ§e1
after the welding has béen carried out on the ceramc¢ strut, "the strdt nust

be rermovedfsemt hae eneecantrveinef at Weldéng tashbéaquer Wish edditRemoeal of
the Ceran]ﬁeééggtghgscgggﬁﬁhwg¥gu§'gggﬁregntﬂérhbﬁﬁhﬁﬁg ! kel strut
edde e wel d bead.

my remin e d Int we Those strut splirnters bring about
faults in beRedwehdthki ¢htefhedt polreéippchintbel reinforcement. The weld

beads obtained in this manner have the advantage of having,
in particular in the internal portion of the reinforcements,
roots of good quality, having a good surface appearance and
therefore good fatigue resistance. In particular for reasons
relating to hot-fissuring during the welding operation,
however, it has been demonstrated that it is not possible,
with that technique, to obtain connections of the root of
the weld in the internal region of the reinforcements having
radii of curvature greater than three mm. Consequently, the
fatigue resistance of those welds is limited. Furthermore,
the welding technique which consists in using a ceramic
strut sometimes makes controlling the welds difficult
because, after the welding has been carried out on the
ceramic strut, the strut must be removed so that the control
of the weld can be carried out. Removal of the ceramic strut
is not always simple. In particular, splinters of strut may
remain embedded in the weld bead. Those strut splinters
bring about faults in the weld which affect the mechanical

strength thereof.

Owing to faults in terms of evenness of the plates or faults
in terms of geometry of the reinforcements, the weld bead

obtained is further not always very regular. Consequently,



strength thereof. Onng to faults in terns of evenness of the plates or
faults in terns of geonetry of the reinforcenents, the weld bead obtained
is further not always very regular. Consequently, 3 control by neans of
ultrasound of the quality of the welds finally obtained is difficult.
Finally, that welding technique using a geramc strut is expensive, firstly
because it requires the use of ceramc struts which are nade to neasure and
whi ch are thenselves _expensive.and, secondl becayse_th sitiqni ng of
ceranic stcrotr}ttslfogn Y, BReVS Of 4 r\‘/_’\lglo&in(ﬁ:igogr éhFoﬁblagﬁgP'aP%o ewéﬁegﬁs are

al so expenginell¥hebthjieetl dk thi€fpredent i nvention is to overcone those

di sadvant ages by providing a technique for welding the reinforcenents of
the racks of a self-raising oil rig, which technique allows the fatigue
resi st ancerahallhg, wehds twelbeng mprbweduandsisgeasicetraand mareitedenom cal to
carry out than__known welg'ng t echni ques. To.t hat ng, t he invention rel ates
to a net ho§*PEPS1¥Eeefbir gyangéwsﬁoﬁFiEﬁqBFrﬁssé - P§Es g S6FA™C, whi ch
rack portiesrugscahstht uredmhyeatol aaskuereahacivaighl afre RhaieelRiegh
conprises teeth at the longitudinal |ateral faces thereof and at | east one
reinforcen@ﬁPePﬁIYﬁeaPQVnﬁgFonélﬁalPﬁgﬁéﬁﬁ WhECROPL thOPd8d C5 §SHFEMASf ace of

at | east operut8CchangukabviAlabéce?! QRUALRG heBINbUE BRleraddensOfvhiike at
| east one reinforcement, characterized in that: - an internal chanfer and an

ext ernal cR&Rf BLSRhPERSARE&Veseparated by a projection having thickness T are
produced at each of the |ongitudinal edges of at |east one

The object of the present invention is to overcome those
disadvantages by providing a technique for welding the
reinforcements of the racks of a self-raising oil rig, which
technique allows the fatigue resistance of the welds to be
improved and is easier and more economical to carry out than

known welding techniques.

To that end, the invention relates to a method for
assembling a rack portion of a self-raising oil rig, which
rack portion is constituted by at least one rectangular
plate which comprises teeth at the longitudinal lateral
faces thereof and at least one reinforcement in the form of
a half-shell which is welded to a main face of at least one
rectangular plate, along the longitudinal edges of the at

least one reinforcement, characterized in that:

- an internal chamfer and an external chamfer which are
separated by a projection having thickness T are produced at
each of the longitudinal edges of at least one
reinforcement,

- the reinforcement is provided on the plate,

- at least one welding pass is carried out at the internal
portion of each of the longitudinal edges of the

reinforcement in order to produce internal weld beads having



reinforcenent, - the reinforcenent is provided on the plate, - at |east one
wel ding pass is carried out at the internal portion of each of the

| ongi tudi nal edges of the reinforcenent in order to produce internal weld
beads having 4 a connection radius R which is greater than or equal to 4
mm - and the chanfers are filled at the4external portion of each of the

| ongi tudi nal edges of the reinforcenent by an external weld bead which is

produced i ne_pass W th addition_of al . Preferably, the at
| east one ab %Phgggggg WAPCRS & géﬁfﬁeés 85Fa§FrgﬁéapnF%}ﬁ§Pa oF%ﬁén of each
of the | ongmtudi nal edges of the reinforcenent is a welding pass with

addition of tal. Furthernore fter the ipnternal weld beads have been

pr oduced aﬁdaggfgbg Fﬁgmgﬁﬁﬁfgfg ﬁéégegegﬁ #BF|8§%§Fnﬁﬁep°§§ﬁan§% portion
of the | ongathdbfiakhedjeagatutih@alr edaker e€nmenk, retinif®rpeakerablye ahor t he
internal weld beads Eg ge ontrolled and,d i f necessaty, %he faults to be
ground an&FREVGREI §eBEalE2F0 “Hd CPepSi PEGIUBFEr éPaBly 1°PFE PRECRAESs T of
the projecwieh kadliessnt bB&nmethe.sum of the penetration depth of the
internal weld bead, the penetration depth of the first pass of the external
wel d bead and the thickness of any grinding of a fault. The internal weld

bead can, beefexapnie, the BEodesed ByeawelBihgdpsekeahedhnf Femchheikal | ow ng
nmet hods: subnerged arc welding, MG wel din MAG wel di ng,, TI.G wel di ng and

. . g
coated el B8fr Blethel dPRETIThePOXtdPRaPTWERGNHESd tESN LRETR L ddREd by

edges of the reinforcement is a welding pass with addition

of metal.

Furthermore, after the internal weld beads have been
produced and before the chamfers have been filled at the
external portion of the longitudinal edges of the
reinforcement, it is preferable for the internal weld beads
to be controlled and, if necessary, the faults to be ground

and the weld beads to be repaired.

Preferably, the thickness T of the projection is less than
the sum of the penetration depth of the internal weld bead,
the penetration depth of the first pass of the external weld
bead and the thickness of any grinding of a fault.

The internal weld bead can, for example, be produced by a
method selected from the following methods: submerged arc
welding, MIG welding, MAG welding, TIG welding and coated
electrode welding. The external weld bead can be produced by

the submerged arc welding method.

The reinforcement may be a connection piece between two

reinforcements of two adjacent rectangular plates.



t he subnmerged arc wel ding nethod. The reinforcenent nay be a connection

pi ece between two reinforcenents of two adjacent rectangular plates. 5 The
invention also relates to a rack portion of a self- raising oil rig, which
rack portion is constituted by at |east one rectangul ar plate which
conprises teeth at the longitudinal |latéral faces thereof and at |east one
reinforcenent which is in the formof a half-shell and which is welded to a

main face ghothe,ghelgashiape,Lestanoylan (aLat BorliBAIJhe Langitudinal

edges of at |east one reinforcenment, whose radrus of curvature for
connect i ngreheingneetnaigwetiibbadack poreinfoiserensticutkd byceangul ar

pllae [ 918aLE ohbanentaARuahy! 814 BMyLPLE! BEABLYocal cleas! angygonnect | on

wel d between a rernforcenent and a rectangular ate i1's constituted by at
| east one Lnahgihatlineldlbtedadndaats| ehstreoficapgdt etndkawtl onebead. Finally,

t he i nventiQc o .a.devige.for,carryjng-out e od_accor.ding to
t he invent%§2n§§%§%$§8%pWﬁ%g§ %g ﬁélépggkﬁégdgah?cﬁaﬁg gg%é?iga?eggﬁgha
nozzl e andia whadédr togui deiandawhki ofi thecatriledsbyohkerentdaabudarar m

mounted so _.as to be artjiculated.tqg.a vabl e carriage nd _whi ch al so
T P e piaRe! ParspBobhel nehE R el oL e g S8 Bk PRrrRr Sl o Ml di ng
flux and eke¢hfbeabmpawer whdbe dedice bér coaveyupg Gut tbeneethad ateordi ng

to the inventionlnag gléo éo rise a arriage ICF is s#égendﬁd on cabl es
and whi ch ¢BFFFBelavelgabfagnetnal dPAPtRESE™GRE CQuiFBrngSEaRg 1aRd my
conpri se npansef 95 preMtdirnghah beastuadneowel inng torch with filler netal,

wel ding flux and
Preferably, at least one connection weld between a
reinforcement and a rectangular plate is constituted by at
least one internal weld bead and at least one external weld

bead.

Finally, the invention relates to a device for carrying out
the method according to the invention which comprises a

welding head which is constituted by a nozzle and a chamfer
guide and which is carried by the end of an arm mounted so
as to be articulated to a movable carriage, and which also
comprises means for providing the welding head with filler

metal, welding flux and electrical power.

The device for carrying out the method according to the
invention may also comprise a carriage which is suspended on
cables and which carries at least one welding head and
guiding means, and may comprise means for providing at least
one welding torch with filler metal, welding flux and

electrical power.

The invention will now be described in greater detail, but
in a non-limiting manner, with reference to the appended

Figures, in which:



el ectrical power. The invention will now be described in greater detail, but
inanon-limting manner, with reference to the appended Figures, in which:

6 - Figure 1 schematically illustrates a leg portion of a self-raising rig,
- Figure 2 is a perspective view of a rack elenment of a self-raising oi
rig, - Figure 3 is a sectioned view of tde connection region of a

reinforcenment and a plate of a rack of an oil rig, before being wel ded,
Figure 4 is a sectioned view of the connection region of a reinforcenent
and a plate of a rack of an oil rig, after being welded, - Figure 5is a
schemati c f epigsent ht scnewdt acakly cel isedrates awelegngotheoneofif arcenents to
pl at es of thf%racks.of il rigs, Figure 6 is a schematic view of a device

for meldin%e e A tHthect t9n pi eces between two portions of two racks. As is

schemati cal | Fidphteis2 r s eal par&pgotevd, vhebegf od mackedéiemansi of pl atform
conprises vertical nenbers 60, 60" which are constituted by racks and which
are connect®d 10?1 2HH %{ie¥l%y a grid 62. The racks conprise teeth 64, 64',
w t h whi ch- teDdnled wheel s SSct 6Shedhv Léw bet otige t Gohhecbebghtegadhust nent

device of the hull of the rig epgage._ The racks_. are constituted by a
plurality bf* ???%m%n%s%%éb eﬂfgﬁg ¢ aeﬁﬁgkﬁgfi§ni?}ﬁs¥?%te%egﬂréigure 2,
two adj acepéip@rkédisdl and 2 are arranged as a continuation with respect

to each other and are assenbl ed by,being wel ded. Since the {two
Figure 4 1is a sectioned Vview of the connection region of a

reinforcement and a plate of a rack of an oil rig, after
being welded,

- Figure 5 is a schematic representation of a device used
for welding the reinforcements to plates of the racks of oil
rigs,

Figure 6 is a schematic view of a device for welding the

connection pieces between two portions of two racks.

As is schematically illustrated in Figure 1, a leg of a
self-raising platform comprises vertical members 60, 60'
which are constituted by racks and which are connected to
each other by a grid 62. The racks comprise teeth 64, 64',
with which toothed wheels 63, 63' which belong to the height
adjustment device of the hull of the rig engage. The racks
are constituted by a plurality of portions assembled end to
end. As is illustrated in Figure 2, two adjacent portions 1
and 2 are arranged as a continuation with respect to each
other and are assembled by being welded. Since the two
portions are identical, only portion 1 will be described

below.

The portion 1 is constituted by a thick rectangular plate 3
whose lateral faces 4 and 5 are provided with teeth 41, 51,
with which toothed wheels may engage. There are provided, on

the upper main face 6 and lower main face 7 of the



portions are identical, only portion 1 wll be described below The portion
1 is constituted by a thick rectangular plate 3 whose lateral faces 4 and 5
are provided with teeth 41, 51, wth which toothed wheels may engage. There
are provided, on the upper main face 6 and | ower main face 7 of the 7
rectangul ar plate 3, reinforcenents 8 and 9 in the formof half-shells
whose | engths are |l ess than the I ength of the rectangular plate 3. The

hal f-shel | 5. o] nt,s r d tqQ t.he ctan uI r plate
3 al ong. ¢ nE=CEREEt Bt ReF Bages riTRRaoEBeREr Bor fonl 3t L5 ogit 6 nal
edges of thelﬁpphelielwhosee&engtasaaeevﬂssblEhbn the lEnguhepf Shece the

hal f - sheII-I r ek nf or emen e first portion 1 and the

r ei nf or cenen ggggui BE g% ?he%hge38§5 8?@?6% aF?lnﬁSFF§F £n8t he
rectangulaanplatase3weaddd3towhhehreonahgumhe phatti Bstlang s@eond portions,
those rei forc nts ve betwee ema C ich is_fil

upper conn 8P96§n§ﬁ88é ngﬁﬁlih gaﬁgogbﬁr?ﬁg QSWﬂV fhg lﬁgﬁﬂ %Fland an
i dentical kdges cﬁnnﬁetuppemleeenfakceméhase apBneikiblepiacenel0 and 10
are also r Lnforge nts. Ee ﬁoﬂ echigi Lgces 10fand 10 arﬁ wel d d o the
rect angul af 1BPaEés 31BARG 5°°af8 3'? & dgé SwWhPEREFESMAR 8ot & t he
rectangulathela&estheytabﬁ alaﬁdwehéede&ﬁfokbeméﬁt@fenceﬁan@s &f 8heand 9,

9" with which t Cco- operate, L exanB | ong the edges 14 and_14' for
the upper SEERA cPP6ﬁlﬁPe8eafé RT&PYeF R PdTECFaPARSACeRERTESE dr

exanpl e, thed BelWEQEﬁeﬁBﬁbtgﬁﬁtﬁn@thf&rQE Eh@uéécgndtEokﬁﬁohgqt@hgﬁbar

plate 3 along the | ongitudinal edges 11 or 12, firstly the
reinforcements leave between them a space which is filled by
an upper connection piece 10 which is also in the form of a
half-shell and an identical lower connection piece 10'.

Those connection pieces 10 and 10' are also reinforcements.

The connection pieces 10 and 10' are welded to the
rectangular plates 3 and 3' along the edges which are in
contact with the rectangular plate. They are also welded to
the reinforcements 8, 8' and 9, 9' with which they co-
operate, for example, along the edges 14 and 14' for the

upper connection piece 10.

In order to weld a reinforcement, for example, the
reinforcement designated 8 of Figure 2, to the rectangular
plate 3 along the longitudinal edges 11 or 12, firstly the
edges 11 and 12 of the half-shell-like reinforcement 8 are
machined in order to produce, on each of the edges, an
external chamfer 15 and an internal chamfer 16 which are
separated by a projection 17, as is illustrated in Figure 3.
The projection 17 is intended to come into abutment with the
rectangular plate 3 and the chamfers 15 and 16 which bring
about undercuts between the rectangular plate 3 and the

reinforcement 8 are intended to receive weld beads.



edges 11 and 12 of the half-shell-like reinforcenent 8 are machined in
order to produce, on each of the edges, an external chanfer 15 and an
internal chanfer 16 which are separated by a projection 17, as is
illustrated in Figure 3. The projection 17 is intended to cone into
abutnment with the rectangular plate 3 agd the chanfers 15 and 16 which
bring about undercuts between the rectangular plate 3 and the

rei nforce né Sx re ifteﬁde to Eeﬁeive mgld beﬁds 8 The extgrngh chanf er
15 has a shapeSThTER*t sCRATHATt 57t e PePoohesWitFRd PnPREaFP 5RE
conprises peroorazkipiedi ir the ardeanfiocdboprmi aasi actonedveapevdliléaca 19
and a chanfer, bottom 18. The internal cha r 16_has either a_planar form
fhat 1 o hoogher Par PPERcame tant aFTy LebRheT sEecant P aanfnadchalrBra or O
concave fobottdhalsi SThe sayetrhal thagbsprischasneitheryaaplenaki fedmyal | 21
but also a chanfer bottom 20, .In tge Iatte; case, the chanfer bottqm and
the wal | 23PaFelSchAnERY ePBy HbafidPEFoREE3hhEcEPBREFEGF UER 23 FhB fhat er i al
cont ai ned hglween, tbe ghasheavborbon) 18nhet iBetoexsgrophtchantempibsand t he

chanfer bottom 20 of the _internal_chanfer 16 constjtutes fhe grogection 17.
The proj efPF oty ARsIBChiRER Wahhd2h RefgAtsa AnFRAMESFr BSpbRBs20t o the

width of the ehanigttbpt 98k 20chéf EBAMPELUBEL PEMt BBdChRET RES1ab1t Beet WO
| ongi tudi nal edges_. of the upper reinforcenent 8 and the | ower reinforcenent

9, a pre-8SBBABIGI| BY cBARILFt f eB. CPANBFHEPt 52EAYFY28ut that pre-assenbly,
the two reinforcenents, the upper reinforcenent 8 and | ower reinforcenment 9,
are positioned on the faces 6 and 7 of the rectangul ar glate 3. Weld points
are then pfodueeberihabraentasnedsheevwene thgi ghapfer bagtom 18 of the

external chamfer 15 and the chamfer bottom 20 of the
internal chamfer 16 constitutes the projection 17. The
projection 17 has a width T and a height d which corresponds

to the width of the chamfer bottom 20.

After producing the chamfers at the two longitudinal edges
of the upper reinforcement 8 and the lower reinforcement 9,
a pre-assembly is constituted. In order to carry out that
pre-assembly, the two reinforcements, the upper
reinforcement 8 and lower reinforcement 9, are positioned on
the faces 6 and 7 of the rectangular plate 3. Weld points
are then produced in order to ensure the rigidity of the

pre-assembly.

Once the pre-assembly has been brought about, at least one
welding pass is carried out in the internal chamfer bottom
of each of the reinforcements, the so-called root pass which
is intended to form a root weld bead 23. Those root welding
passes are carried out by means of a method with addition of
welding metal, such as, for example, a submerged arc method,
a MIG method, a MAG method, a TIG method or a coated
electrode welding method. The welding operation is carried

out so that there is a given level of penetration of the



pre-assenbly. Once the pre-assenbly has been brought about, at |east one
wel ding pass is carried out in the internal chanfer bottom of each of the
rei nforcenents, the so-called root pass which is intended to forma root
wel d bead 23. Those root welding passes are carried out by nmeans of a

met hod with addition of welding netal, such as, for exanple, a subnerged
arc nethod, a MG nethod, a MAG nethod, a TIG nethod or a coated el ectrode

wel di ng ne ) | di p tion.is,.carried .out so that.there is a
o ven Lever oot BEAG, 75, FhRYagPERe' beRibacER0T1 SRt 38 hARRCEACHE, (b 3
whi ch is | bbatledtadtm dhethet thambért hé.clihaf eumbé6r dhewnlidiey phswekdi ng

passes carrjed 8uéuksisele Ln.accordance with eonetr which it is
[ or

h
REEled bt o1 8 REEEEph i ASEEEERRRS Y Wb e BEREBE e S L

desirable 0 0
char act eri geilchyit héscdaaéebbda toadbusiR 6brt heewebdtbeadd bead.n@haer

known to the person, skilled [n e art, the_ connegti radi us of the weld
boad | i tHEoREhThaier SehrEaptraty Bharnrreridrdchy: SBe BPhiRe%iohd bead
that is orrediater dvd6wandswehé beadr $hde wénhbe knewnf eocehenper¥ben the
wel ding operation is carried o in a sjngle pass, the connection radius R
'S or oot of SkRkKER, 18 EREI 26, 2the, SonfeBhhPberRatary o8 HhE PELERESAB! di ng
operation is eRerirediast oEncaevetakepassehe iheeenabestirbacer adi UaeR May be
far greater Qag 4 nn% Since the mean | ength of the welds tqQ be prgduced is
approxinayw?i 19%77 FARFngSi AF6eBbASPHeFAFPENAST hBS (BRGENFEBRaPTSF2E of the
rack portieasnpbr€8mahe. i Rhénderetl Rel88ng0EPELEL 08n0ik EakklieAJoitgsn the
wel ding operation is generally carried out in tw steps with the weld beads

a single passS, the connection radius R is greater than or

equal to 4 mm, but approximately 4 mm. If the welding

operation is carried out in several passes, the connection

radius R may be far greater than 4 mm.

Since the mean length of the welds to be produced is
approximately 12 m, taking into consideration the
conventional size of the rack portions which are intended to
be mounted on o0il drilling rigs, the welding operation is
generally carried out in two steps with the weld beads
intersecting at the centre of the portion. That is to say
that, firstly, a first half of the portion is welded
starting at one end, then the second half of the portion is

welded starting at the second end.

After producing the internal weld beads of a reinforcement,
the weld beads inside the reinforcement are cleaned in order
to remove the welding flux which may have remained attached
during the welding operation. A control of the evenness of
the root weld beads at the inner side is then carried out.
That control is carried out, for example, by means of a
camera. When faults are detected, those faults are indicated
then ground from the outer side of the reinforcements in

order to remove the metal in the corresponding regions. Once



intersecting at the centre of the portion. That is to say that, firstly, a
first half of the portion is welded starting at one end, then the second
hal f of the portion is welded starting at the second end. After producing
the internal weld beads of a reinforcenent, the weld beads inside the
reinforcenent are cleaned in order to nenove the welding flux which may
have remai ned attached during the welding operation. A control of the
evenness of, _the root. weld beads at the_,inner, side is.then carried out.

That cont g2t dReT I IRF QRS 1T RNEpl B1° BYF AR ri S TeBREFES Mhen faul ts
are detecttdts ddmseandtadubd Ssadrtchathdf cat@seryiven ououtite froot thessuder side of
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that is to say, that [ is carried out rom t interior. en the
control an ?eﬂét??rrb%gr"é‘?f‘gnt%e%‘ﬁ%?‘ﬁ% ?ﬁ‘ér?@l‘ngn@?%gbe heRer pERRe
conpl et ed, sl t el &FE B wSTAINSk & e Pl pved THdgadshar £1 04 DVE deUing hef fi nal
filling of the external chanfers is carried out by neans_of a | di ng

met hod wi t PRRRFES TR LICRRILERTS stR HCHET 19 QibneY JBPRF O vl W hd ARt hod.
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carried out. Proceeding in this manner brings. about a connectjon_between

the reinf ofekdEd weteier « MAIRREQIRPEF FrAitelBragoni¢| ¢Rrtsetdof @H gure 4.

That connegtd o1& Ob CONPI | SCShen datPead \eF . Side, an internal weld bead
23 which is produced in one or nore passes and which has a connection

radius R which is greater than or equal to 4 mm and, at the
Proceeding in this manner brings about a connection between

the reinforcement 8 and the rectangular plate 3 as
illustrated in Figure 4. That connection region comprises,
at the inner side, an internal weld bead 23 which is
produced in one or more passes and which has a connection
radius R which is greater than or equal to 4 mm, and, at the
outer side, a weld bead which is constituted by a plurality
of elemental weld beads 24, 25 which are produced by a
submerged arc type method. So that the welding is of good
quality, it is necessary that the internal weld bead 23 and
the first elemental weld bead 25 located at the bottom of
the external chamfer 15 do not leave any space unoccupied.
That assumes that there is a degree of interpenetration of
the internal weld bead 23 and the first external elemental
weld bead 25. To that end, the thickness of the projection T
must be less than the sum of the penetration depth of the
bead at the inner side and the penetration depth of the
first elemental pass at the outer side, minus the metal
thickness which may be removed by grinding before carrying
out the first pass at the outer side. The penetration depths
of the inner and the outer sides depend on the welding
methods used, the energy parameters thereof and the geometry

of the recesses in which the beads are deposited. The person



outer side, a weld bead which is constituted by a plurality of elenental
wel d beads 24, 25 which are produced by a subnerged arc type nethod. So
that the welding is of good quality, it is necessary that the internal weld
bead 23 and the first elemental weld bead 25 | ocated at the bottomof the
external chanfer 15 do not | eave any spade unoccupi ed. That assunes that
there is a degree of interpenetration of the internal weld bead 23 and the

first exte e I .+Jd0 : t hi : t he
projectionégfi%ﬁétP%2E$%S%¥?hg%8§%gh§ﬁn$%}e%ﬁgﬁkgﬁgtF%??%nsgg%?ﬁgg%B%he
bead at théephmerositlee amelldheep@nmetrati on depth of the first el enental
pass at the outer side, mnus the netal thickness which may be renoved by
grinding before carrying out the first pass at the outer side. The

penetr at i ocBemepahby, ofhe hEil heermapadl t hay oot ese sédesd depeadcondaheewel di ng

hod d h f f th
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knows how veléshabl i sh those penetration depths of the weld beads.
Generally, the filler nmetal may be selected in accordance wth the
obj ectives set out for the properties of the welding. The filler nmetal may
have the szhe f£hhpesithéeoal asayheavetahe sdnehcompssitiibesasheheematalcenents

d the rect angul late. In that ties, which i val ent t
the propetiTEd GIReHErFEFir BPEeREHP SRR ERES 80 bt SFCprAPW Thre

obt ai ned fpratde wel c¢hag. cdbe, fprbperteéal whbyhahse deusatbhtytbeskeheavily
all oyed than the neta ich copstitutes the reinforcenentf and_t he
properties of the reinforcements and the rectangular plate

are obtained for the welding.

The filler metal may also be slightly less heavily alloyed
than the metal which constitutes the reinforcements and the
rectangular plate. In that case, the risks of the weld

fissuring are reduced.

Finally, if it is desirable to produce residual compression
stresses in the weld beads in order to improve the fatigue
resistance, it is possible to use a more heavily alloyed
filler metal than the metal which constitutes the

reinforcements and the rectangular plate.

The person skilled in the art knows how to select those
filler products in accordance with the particular
circumstances and therefore the specific objectives which he

is seeking to fulfil.

The welding of the reinforcements to the rectangular plate
is generally carried out in a workshop, the portion of the
racks being arranged in the horizontal plane. The portions

obtained in this manner are then assembled in situ in a



rectangular plate. In that case, the risks of the weld fissuring are
reduced. Finally, if it is desirable to produce residual conpression
stresses in the weld beads in order to inprove the fatigue resistance, it
is possible to use a nore heavily alloyed filler nmetal than the netal which
constitutes the reinforcenments and thel2ectangul ar plate. The person
skilled in the art knows how to select those filler products in accordance

with the paciigy ?rpo§i£E8H38§9E$% éHQ LBRLEEQEE i bheoEPEALT L6g beﬁth¥eS
which he is seeking to ful e wel ding of the relnforcenents to the

rectangul arigpate 1is generally carried out in a workshop, the portion of
the racks being arranged in the horizontal plane. The portions obtained in
this manner are then assenbled in situ in a 12 vertical position during the
constructi dn ofdehetpegsrvy ohe thagsweldingdeperatians ysparithdat taeldi ng

OperaFiO”’é§gS§££éE &°9£5Fi5%kgsgr§£8dgéQdF'ﬂﬂéﬁ?itﬁéfsuéﬁg Those tools are

constitute y arelative ong arm 2 genera onger than 7 m which
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desi gnat ed Ly h g 7..C ripse y i ng 28
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nmounted so_as _to_be rtl at ed y,Jeans OQQ e g ghgﬂngerto a
carri age 36oﬂﬂfﬁﬁe?s ggYe oﬂé%gng %ﬁ?z$ﬁe carrlg ogg fay 6roMey  not be
not or - dr i vguiddheo canichges ahsendadrtesba soppoﬁteaounlngeanﬂamyereﬁn 32
For which it is desirable to produce a weld bead. The arm 26 is
mounted so as to be articulated, by means of the second end
thereof, to a carriage 30 which is movable on rails 34. The
carriage 30 may or may not be motor-driven. The carriage
also carries a control housing and systems 32 for
controlling the welding parameters, as well as a coil of
wire 31 which will provide the welding head with welding
wire. The control housing and the system for controlling the
welding parameters are connected to a power generator (not
illustrated) which is located remote from the carriage 30.
The arm 26, which has a length which is adjustable so as to
be adaptable to the length of the chamfer on which it is
desirable to carry out the welding, has means for conveying
firstly the welding flux and secondly the filler metal wire.
The welding flux is conveyed by means of a pressurised
sheath which is connected to a welding flux supply device,
which is known per se and which is located near the motor-
driven carriage. The filler metal wire is conveyed along the
arm 26 by means of a "push-pull" system which is known per
se and which is generally constituted by motor-driven
pushing rollers and drawing rollers. The pushing rollers are
arranged near the coil of filler metal wire 31 and the

drawing rollers are arranged near the welding head 27.



controlling the welding paraneters, as well as a coil of wre 31 which wll
provide the welding head with welding wre. The control housing and the
system for controlling the welding paraneters are connected to a power
generator (not illustrated) which is |ocated renote fromthe carriage 30.
The arm 26, which has a length which isladjustable so as to be adaptable to
the length of the chanfer on which it is desirable to carry out the

wel di ng, h .for VEeyi j y i - ng_s dly the
filler net2?63?3251£§h£f§£|§¥%€9¥|§§5?%£c %5§§§ghgy9%%é%gé8? gnpggggurised
sheat h whiehick tenatstedotatadwetdrnghé!| garsiuppey device, which is known
per se and which is |located near the notor- driven carriage. The filler
nmetal wire is conveyed along the arm 26 by neans of a "push-pull"” system
whi ch i s kTbancpenecsitoandiwbeshlDs yenewhitl bonsgi abbed birzenotor-driven

pushing rollers and drawing rpollers. The pushing ro|l]ers are_..arrapnged near
Phe cor) " opofherEroncbathan Phs it in RECBHRAL RS E P P8l £as BERRRICE Moo
t he wel di ngabeago?27iod8 dhe weldedg &tuxnsuppliy, dewi chRegeaendblkyenenpsi ses
an oven ich.ig, also_locat near the carrjage. The connectign pieces 10,
10 Cnten B fna' BhotE o ngiaL 8 nabeh urch ot heh CRey  BFnr oPRERLRE: BISERS v
adj acent thRekcppanétonsnal envel dedanat 1one ahde, atothbeothepf pidenenbs 8
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wel ds of the connection pieces conprise internal weld _beads having a

connect i onCPRALEEIGR Rt 8FCEnGAMRT Hit FBWBYRR! YRLIcBRAAEE: PA¥INg a

connection radius greater than 4 mm. However, the connection
pieces 10 and 10' are not assembled when the rack portions
are in the workshop, but instead they are assembled in situ
when the oil rig is assembled. During the assembly of the
0oil rig, the elements of the racks are not horizontal, but
instead vertical. In order to produce the welds of the
connection pieces, such as the piece 10, it is therefore
necessary to be able to introduce a welding head inside the
reinforcements, or more precisely into the space available
between the reinforcements and the rectangular plate, and to
lower that welding means vertically as far as the region in
which the weld has to be produced. In order to lower the
welding heads inside the reinforcements, a device
illustrated in Figure 6 is used. The device comprises a
carriage 35 which is provided with guiding means 36, which
are, for example, small rollers, and which carries two
welding torches 37 and 38 which are orientated so as to be
able to weld along the two internal longitudinal edges 11
and 12. The movable carriage is suspended on two cables 39
which allow it to be raised or lowered inside the

reinforcements.



pi eces 10 and 10' are not assenbl ed when the rack portions are in the

wor kshop, but instead they are assenbled in situ when the oil rig is
assenbl ed. During the assenbly of the oil rig, the elenments of the racks
are not horizontal, but instead vertical. In order to produce the wel ds of
the connection pieces, such as the pieada 10, it is therefore necessary to
be able to introduce a welding head inside the reinforcenents, or nore

precisely baionLhfospacenavablanle cbetveen 1hecoshatorge hSagpd the

rectangul ar neans vertically as far as the
region in Whh¢hhar©enveldlhastr@tb@,pabdunedsldﬁ,otdea souroeerft he wel ding
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The devi ce conp rovi de I'ng nmeans 36,
whi ch areprémxdemgnphe fshhét methbrsfoandxmhpbe carcoes ohwfilkedi ng

torches 37 nd 38, wh ? g % ntgted SO_as to_be -able ég melgdglong t he
two internaf ?%Hﬁ}f%dl% ©ahiT?13. QEeSﬁ%Q%ﬁfgg ?iga 49
suspended Hhuxwhtieéthl esn 3Se MbthérabbDMdiflmm be gassedsof llrweTkdsénsi de
the reinforcenments. 14 Furthernore, the novable carriage is connected by
means whi BRPRF e Hot KPPYsPFRt B3: at one side, to a source of electrical

power and, at the other side, to a neans for providing t he fiIIer net al ,

for exa I , acoil _of filler nd fipally to ans
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Those neae arSokNENEs PeE S&rribe O&t hey aSWélmlbgeﬂeaﬁﬁ@queedlabove is a
nmet hod in mhlch the root pass is. carried out bg meldlng technique with
filler metal. However, it is also possSible to carry out that
root pass using a welding technique without any filler
metal. In this manner, satisfactory results are also

obtained.

Generally, the method which has been described above has the
advantage of providing a root which, in all cases, has a
more satisfactory geometry than the geometry of the roots
obtained by the technique using a ceramic strut, in
particular because the minimum radius of connection of the
weld bead at the inner side is greater than or equal to 4
mm. Furthermore, when the root pass is carried out by means
of a technique with filler metal, it is possible, by
selecting the filler metal appropriately, to adjust the
mechanical properties of the root. In particular, it is
possible to produce roots whose mechanical characteristics
are increased relative to those which would naturally be
provided. Furthermore, the welding method by repetition at
the inner side, as has been described above, does not
necessitate any difficult cleaning of the welds inside the
reinforcements, as is the case with the welding technique
with ceramic struts. Consequently, the productivity of the
welding method is considerably improved. Finally, since the

weld bead is not contaminated by debris, as is the case



filler metal. However, it is also possible to carry out that root pass
using a wel ding technique without any filler netal. In this manner,
satisfactory results are also obtained. CGenerally, the nethod which has
been descri bed above has the advantage of providing a root which, in al
cases, has a nore satisfactory geonetrys han the geonetry of the roots
obt ai ned by the technique using a ceramc strut, in particular because the
i mum { agliengl yLPRRGLLER, OLe kR cWEL €up ade gL LbenbAnes Fhflenbpe0r eat et
t han or equa A urt ernore € root pass isS carrie

means of aonecﬁhequeamﬂthherEEerenéaalmore rsppossnbheandyeasebectpng the
filler op adj yst a ope f the
oot 1 parPrEnt ar CoRpEldent il EHE' yEies JREAIHES haRROBCEELER SR, o
characteri seltgsbidieyi hbaraskd weldbivbtamnehobg khowh wethddsatural |y be
provi ded. Furthernore, the welding nmethod by repetition at the inner side,
as has been descri bed above, does not necessitate any difficult cleaning of
the welds inside the reinforcenents, as is the case with the wel ding
technique wth ceramc struts. Consequently, the productivity of the
wel di ng method is considerably inproved. Finally, since the weld bead is
not contam nated by debris, as is the case 15 during welding with ceramc
struts, the nethod is far nore consistent and therefore far nore repetitive
and easier to control. Consequently, the wel ds obtained have a greater
reliability than the wel ds obtai ned by known nethods. 16 CLAI M5



1. Method for assenbling a rack portion (1, 2) of a self- raising oil rig,
whi ch rack portion (1, 2) is constituted by at |least one rectangular plate
(3, 31) which conprises teeth (41, 51) at the longitudinal |ateral faces
(4, 5) thereof and at |east one reinforcenent (8, 8, 9, 91, 10, 10') in
the formof a half-shell which is weldedeto a main face (6, 7) of the at

| east one rectangular plate (3, 3'), along the |ongitudinal edges (11, 12)
of the at |east one reinforcenent (8, %%_ 9 91, 10, 10'), characterized in
that: - an internal chanfer (16) and § g”&ernal chanfer (15) which are
separated by a projection (17) having thickness T are produced at each of

the longitudin edges_(11, 12 f the_at. |east.one orcenent . (8, 8
6% O M ion e ERdRo bt hagbio s, B ok obathiote te D) gofen BeaEl o)
|s/are provatletngnosl neig, f akechbradk pbrtbenremtanguharconbaﬁeutaa by at
| east one wel pass is carrlfd out at he Ln 5 H P Eortlon of eacﬂ
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9, 9, 10, (49))sin @tdehetpongﬁ@da@ﬁaanlaﬂéﬁanafamebd bead (28prbayi ng a
connect i on radlus R which is greater than or equal to - and the
chanfers a?Bdf#F| L8258t PRe E?%%FﬂéPeﬁﬁPFléﬁ'o? 'each9of ﬂﬂe F8ngi tBdi nal

edges (11, tAQ) r8fmtBe Aatnheastnene whetRf PECcREBAEA(Bo &' maPn @acelQG 10') by
an external weld bead which is produced in at_| east one pass_ with addi tion

of netal.72. ofetRedaticterar ngneorerhpRgelaEhatactelPzed | n #hERIt RBe at
I east one yghdipgapass éé&éswhngh n§10§frtﬁg Qut 18hsthgnei Nnternal portion of

each of the |ongitudinal ed ges (11,
reinforcement (8, ', 9, 9', 10, 10'), characterized in
that:
- an internal chamfer (16) and an external chamfer (15)
which are separated by a projection (17) having thickness T
are produced at each of the longitudinal edges (11, 12) of
the at least one reinforcement (8, 8', 9, 9', 10, 10'),
- the at least one reinforcement (8, 8', 9, 9', 10, 10")
is/are provided on a main face (6, 7) of the rectangular
plate (3),
- at least one welding pass is carried out at the internal
portion of each of the longitudinal edges (11, 12) of the at
least one reinforcement (8, 8', 9, 9', 10, 10') in order to
produce an internal weld bead (23) having a connection
radius R which is greater than or equal to 4 mm,
- and the chamfers are filled at the external portion of
each of the longitudinal edges (11, 12) of the at least one
reinforcement (8, 8', 9, 9', 10, 10') by an external weld
bead which is produced in at least one pass with addition of

metal.

2. Method according to claim 1, characterized in that the
at least one welding pass (23) which is carried out at the

internal portion of each of the longitudinal edges (11, 12)



17 of the at |east one reinforcenent (8, 8, 9, 9, 10, 10') is a welding
pass with addition of netal. 3. Method according to claim1l or 2,
characterized in that, after the internal weld bead (23) is produced and
before the chanfer (15) is filled at the external portion of the

| ongi tudi nal edges (11, 12) of the at |aast one reinforcenent (8, 8, 9,
9', 10, 10'), the internal weld bead (23) is further controlled and, if

necessary. ok o abl 8,81 CopLopng pAcLhERL (BT ngl vl dobead( 23,

repai r ed. hod according to any one ains’'1l fo 3,/ charac?erlzed in
t hat the taiwkh@sngp@ésthetpraﬁémtnon éfi7netas.l ess than the sum of the
penetration depth of the internal weld bead (23), the penetration depth of
the first pass of the external weld bead and the thickness of any grinding
of a fault3.5. Méthodgaocedhdilngctordiagmtd any2pnehatactarieed tin 4,

characterl d in at the internal we ea I S rqduc a met hod
sel ected f ﬁ?th%£€%5n5?§eﬁné?5?aknﬂfigwgﬁ?gT%é?gnﬁscgg?éﬁcggeéPﬁo

met hods. 6beﬂeféodhaccnaﬂfeg KDSanysOﬂEIDédCéaiﬂBelekOeEnaleataﬁbﬁrDied in
that the exter dis pr ced_by _the supnerged arc nethod. 7.

Met hod accbPi an$bt &§ ﬂe66$e§|§?ﬂs ng o°B, th%hﬁFQﬁ?%FFz@Bein that the at
| east one treinforeenent (éQ g8'105) bs,aiepnnecyi obhpi eaeebrENERE1EWO

rei nforcenents ? 8' 91) of two_adjacent rectangular plates (3, 3').
18 8. RackPpaftien) o’rsaf‘ééFheFangﬁﬁoHFdr?@d whf cRefggRary, the

faults are ground and the internal weld bead (23) is

repaired.

4. Method according to any one of claims 1 to 3,
characterized in that the thickness T of the projection (17)
is less than the sum of the penetration depth of the
internal weld bead (23), the penetration depth of the first
pass of the external weld bead and the thickness of any

grinding of a fault.

5. Welding method according to any one of claims 1 to 4,
characterized in that the internal weld bead (23) is
produced by a method selected from the submerged arc, MIG,
MAG, TIG and coated electrode methods.

6. Method according to any one of claims 1 to 5,
characterized in that the external weld bead is produced by

the submerged arc method.

7. Method according to any one of claims 1 to 6,
characterized in that the at least one reinforcement (10,
10') is a connection piece between two reinforcements (8,

8', 9, 9') of two adjacent rectangular plates (3, 3').



portion is constituted by at | east one rectangular plate (3, 3') which
conprises teeth (41, 51) at the longitudinal I|ateral faces (4, 5) thereof
and at | east one reinforcenent (8, 8, 9, 9, 10, 10') which is in the form
of a half-shell and which is welded to a main face (6, 7) of the at | east
one rectangul ar plate (3), along the |ongitudi nal edges (11, 12) of the at

| east one reinforcenent (8, 8, 9, 9, 10, 10'), characterized in that the

radius of curvature for .connection,of the.interpal . weld bead %2%) i's
greater thah or 2EquBPT T4 R 29 S Rack® hottF oR* actd?di Kg 8 Erfalm s,

characteripedtion idvatomstieasédobe gonbesst ooneetrdcbetgetaraptetaf 0Bcenent
(8, 8, 9,,9, 10,.10') and a rectan ar ate is_constituted by at
onst one' 7t v e Piaad HEELE  PLLS: s Phoaf LRE  MEpaRElathata" 10

Devi ce forlateryl nflaces (he Betbhdractoandngttbeany one reinfbatemedtto 6,
characterized ip that_jt nmprises a. welding head_(27) ich_is constituted
by a nozzlgg(Z%)'a d 9a’cﬁ§nf%b SUV§%C?2§§,18h€hﬁe r%e?ﬁgacg?#?éﬁgﬁgithe
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carriage (22) which carries_at |east one welding head (37, 38% and gui di ng
nmeans (36391 heCkarichgelpedngnstlpentled sadtupl el ¢voyaturd £Ar that it

cpnprises 88&ﬂéc€96nﬂ£9vﬁﬂénQnE@Enéi %éﬁétbéﬁg (M@idiBQgP§§9e£3€ha§8%r“ﬁth
filler nmetal, feédlgg flux and electrical power.
equa o mm.

9. Rack portion according to claim 8, characterized in
that at least one connection weld between a reinforcement
(8, 8', 9, 9', 10, 10') and a rectangular plate (3) is
constituted by at least one internal weld bead and at least

one external weld bead.

10. Device for carrying out the method according to any one
of claims 1 to 6, characterized in that it comprises a
welding head (27) which is constituted by a nozzle (28) and
a chamfer guide (29), the head being carried by the end of
an arm (26) mounted so as to be articulated to a movable
carriage (30), and in that it comprises means for providing
the welding head with filler metal, welding flux and

electrical power.

11. Device for carrying out the method according to claim
7, characterized in that it comprises a carriage (22) which
carries at least one welding head (37, 38) and guiding means
(36), the carriage being suspended on cables (29), and in
that it comprises means for providing the at least one
welding head (37, 38) with filler metal, welding flux and

electrical power.





