| MPERVEABLE WALL STRUCTURE  The invention relates to the field of
production of corrugated netal nenbrane tanks, in particular tanks 5 which
are designed to contain a cold liquid product. In certain netal nenbrane
tank technologies, in particular in the fields of the transport and storage
of liquefied natural gas (LNG, an inperneable nenbrane 10 consists of
corrugat ed i npefEablEaBpEatesl izt TH&¥e on their inner surface a first
series of corrugations and a second series of corrugations, the respective

di rections of i ch,are perpendjcul ar rugati.ons of thiis type provide
the netal nenbrane Wn}'%ntglorrgsfﬁaetnets 1303:%?1& gntgjt%léin T pgéf’?‘i}c%%bh%ifs
desi gned to absoriyistetessewtipli cherdainngr | Banks part ipegtaruiaomtehésnal

contraction; t henihyrdrest akk cgpyessuenehifhe dord, iheqdyRadi s pressure
caused by novenents of the |oad, and, in the case of floating structures,

deformation of the 20 hull in swell. However, corrugations of this type can
be vul nerabl e tl exeesmive pragdur endirgas. |tendr derechocilppiove t he

resistance of gdmnhr.ane ah tthies fiypast @ FPreSs U einspBrA- 3936484 RKgeposes to
insert 25 rei nfé)tr %%ngl%tf.gheng 15saﬂtbel‘,josw tﬂ&g cormrlug;atieonrlles(_jib %etm\geng)n t he
menbrane and it% support: - cie o r i Nfor c 8fte it et &HENnts "proposed can be
clipped ontid arransdercurfoftor hedHatbriame rngab ie cpkaliary whd condagrbodi nent

the invention pirviddesna:T eagdyate- A0ENtsasseMly i gdriugasibhablaqf or

produci ng an in;)er meabl e wall. structure, the assenbly,conprising. an
H sc?c?n SErlies of .7 Coérrugations hle res eljj éVF
i nper neabl e netal plrate having a series © I TSt “parallel corr trons and

a series of secbrigcsararbl eff I5icbr pugareopendheuiiy.stCargrgagarnenst

intersecting widH st hg,szecond icer rugaticens Henbhenkevebnok iRignseqti ons,

t he corrugaltsi on ef%rr(l)rjaﬁct]inng faro&rE he i.dC of, anc'{nner urface %f t he pl ate;
- 2 - an el'dngate rernfofcef@Rtcpart ‘BEIRy abl e 15 198°8r r dRged SR Bne of
sai d corrugati gifgesneshevioifther caur frgéeeofin heaptatwl asppdsdt e tihlkemphner
surface, in ordemtt-@ckN6R Laske I BHdBEANGE d @ RI@SSHN @fOfknthecphat @hed and an

anchorage part conprising _an attachnment unit which can,be.attached to the
outer aorface oPTPRECpPARESTER FRETR ey B aai et e oaue dRedr  Phe
corrugation i n whitdle tdeeser @ifnfidoesnpat spanttuseg,o deforepsinedefattdea 10

retention unit nhiichi£adL0-operake M taraunhengbiydipalyendephet ben

r ei nf or cenent %art i,n ordfr to retain the reinforcenment part in the
corrugation. e vulnerable to excessive pressure forces.

In order to improve the resistance of a membrane of
this type to pressure, FR-A-~2936784 proposes to insert
25 reinforcement elements below the corrugations, between
the membrane and its support. One of the reinforcement
elements proposed can be clipped onto an undercut of

the membrane.

30 According to one embodiment, the invention provides a
ready-to-mount assembly which is suitable for producing
an impermeable wall structure, the assembly comprising:
an impermeable metal plate having a series of first
parallel corrugations and a series of second parallel

35 corrugations the first corrugations intersecting with
the second corrugations at the level of intersections,
the corrugations projecting from the side of an inner

surface of the plate;



Accordi ng to sone enbodi nents,
a plurality of the follow ng characteristics.

t he anchor age

to retain the rai nfedrogaent palitSorcenaenpl unalhitt y vefingor kugat i b segnment s
which are at theJd.@y @h Oint%%el n&@f%%%' Oeogﬁm

attached. Accordi

an assenbly of this type 15 can have one or
According to one enbodi nent,

part conprises a plurality of retention units, for exanple 20
two, three or four, which can co-operate ®ith respective ends of a
plurality of reinforcenment parts, for exanple two, three or four, in order

direction perpepd cul ar to the pl ate. According to one enbodi nent,
each retention unit can erate with the end of the relnforcenent part

35in a secun
r ei nf or cenent

is retained on tthf&e Pé@éﬁ sel ely bycthe.affGet oof e é&fP@éaﬁﬂ%npaEB
According to on g]nent the or each retention unit and the or each

SdeSiGRaGCSITH: a8 ¥ o b% BBl Bt 5°tot Bptr afedi A the two

r ei nf or cement
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ori%ment part in~t co rugatlon
According to some embodiments, an assembly of this type
can have one or a plurality of the following

characteristics.

According to one embodiment, the anchorage part
comprises a plurality of retention units, for example
two, three or four, which <can co-operate with
respective ends of a plurality of reinforcement parts,
for example two, three or four, in order to retain the
reinforcement parts in a plurality of corrugation
segments which are at the level of the intersection

where the anchorage part is attached.

According to one embodiment, the or each retention unit
can co-operate with the end of the reinforcement part
in a support state in which the retention unit stops
the end of the reinforcement part in a direction

perpendicular to the plate.

According to one embodiment, the or each retention unit
can co-operate with the end of the reinforcement part
in a securing state in which the retention unit secures
the reinforcement part on the anchorage part, such that
the reinforcement part is retained on the plate solely

by the effect of the anchorage part.
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Q?e sel ect & AReer %&Q tig, thggsharacterd s i eﬁeof the



According to one enbodi nent, the or each retention unit of the anchorage
part is placed at the end of an armwhich is connected to the attachnent
unit, the arm being placed such as to extend in the corrugation in 15 which
the reinforcenent part nust be retained-bg the retention unit, in the
attached state of the anchorage part. According to one enbodi nent, the or
each armof the 20 anchorage part conprises a positioning unit with a
contour which is_desj.gned for a transverse profile_of a corrugatian of the
e the posiframiadt ot SheRabb SIMETGS Be0RE, Sedh P TN E ot the
| evel of the | atetdihangldl segh rhenEoreuyatt @arti aArerdeyidaredpediahi e 25 the
Zr mi 3_ the corrugatd osbld nd r&h&iﬁe&@h@dﬁﬁt ahe ehot heosasdhiariagespald-. |

ccordi ng tq one emhadi nent, .the or, eac tention unit caonprises a lug
Wbt oh can et engP Lo PLa SRS n 3 80  cBEF ughtTon BHETHe G 6°%n. ¢ he
attached state oFeididc@nchbrhge pairt ,Pe hesaleichrdr ceaentdigart teonpriesi ng a
receptacl e whi cdhdsaapensatcthef evpt ofppaikangbt udichakread, suifage of the
reinforcenment part, and can iec%g%g %@e | u égaﬁﬁe Egteﬂgh90£€g§&n§5
Accordi ng to one ‘embo inen?? ?he(ﬁug 5f the'or*Each et ehit’ion Unit
conpri ses a thiR¥&red portion, which can co-operate with the |ongitudinal
end surfaceof the - 4 - reinforcenent part, in order to stop the

r ei nf or cenent i tudi_nal | ati.ve the L ug. Accarding t.o one
enbodi nment , thgﬂ%%F%ﬁgﬁeégpSB?i%%béﬁaé%qﬁﬂetﬁggogaﬁagg %E?ﬁ&%ﬂ”n%@lghe
receptacl e of the ¥ nfbrleeman it ,is nebrent ato Beeuredthd pei witor cement

pﬁrt kfi r:jn y on wmﬁ:mggbor@gﬁ]eﬁaéa, thy H:B?i Iaii_f&ratcﬁﬁleﬁ@rrtfaﬁitqn ohe t R@n

t hi ckened porti.on r.of t receptac of the reinfaorcenent part.
Accor di ng 10 t&ggﬁgpg%%ﬁﬁ%nﬁﬁ§%ef?ogge Xgﬁﬁggéﬁe%yﬂﬁc%Tﬁ?gﬁﬁﬁg ¢an be
used to obtlal n ¥hechaf Brentnt  oreePrsaduriaty Jtegte. be retained by the

retention unit, in the attached state of the anchorage
part.

According to one embodiment, the or each arm of the
20 anchorage part comprises a positioning unit with a
contour which is designed for a transverse profile of a
corrugation of the plate, the positioning unit being
able to co-operate with the plate at the level of the
lateral walls of the corrugation, in order to position
25 the arm in the corrugation, in the attached state of

the anchorage part.

According to one embodiment, the or each retention unit
comprises a lug which can extend longitudinally in a
30 corrugation of the plate, in the attached state of the
anchorage part, the reinforcement part comprising a
receptacle which is open at the level of a leongitudinal
end surface of the reinforcement part, and can receive
the lug of the retention unit.
35
According to one embodiment, the lug of the or each
retention unit comprises a thickened portion, which can

co-operate with the Ilongitudinal end surface of the



Accordi ng to one enbodi nent, the anchorage part conprises a stop unit which
can co-operate with the 15 | ongitudinal end surface of the reinforcenent
part, in order to limt the engagenent of the lug in the receptacle, beyond
t he thi ckened portion. According to ené enbodi nent, a single structural
20 el enment provides both the aforenentioned stop unit and the

af orenent i oned poiifderinag:uphtt, TB@ regeptasl er®f the reidndorcement part

can be produced in vario Salay Py, AS ACCo rqu]@gt‘taot}?en enbodi ment, 25 the

receptacle of the reinforcement part conprises a gngltudl nal groove

hol l owed in an outer surface of the rei nforcenment part which is designed to
face opposite tm:qadoamgh 30 cAcC&Oérﬁiidt&ﬂe@th&P@nhQﬂh idrentd rpbelgabha%][fneEt
unit conpri ses e n ac t e_out ur e t he

pl ate by rezeiel |€hnét1 3?1 ar%%:le%%f gﬁrg‘%%er%ﬁg ]Igh% recIegte f ?ﬁ tI%evel of
the intersecti off GifasemedEr ugaeibns. 85 Acew#ahi ng ttOo orﬁ@celrﬂ?odl ust , t he

anchor age part mniﬂdzs:e&eatbqﬁwtt of Wihigh thersd Saﬁ&[tﬂ%(‘gteedp&ﬂ.e Oly each

retention unit gg% e i egl t he hedtothe
body whil st provi ent acsefo(%%tggge\gget%\%ee tq{r}h eneg péjr%tly?nspaélc “5f this

type assists thef r‘é‘ﬁ I’T%ﬁptd’@flﬁr I‘?ét iths oRinRereerkith wider Acoalssogh any
di fferencesioof f®roneoferthaideht erentodddercsgatbnast ofr Soithe gileal-apl at e.

oyt s e RO IEBE ra LIS D38 ga DONEl LA LA ILUNL ED D2 T O Lo

t he body towar ead o e anchorage Ps type can
facilitate the 10 insertion of the head in the undercut of the plate.
According to one embodiment, the anchorage part

comprises a stop unit which can co-operate with the

15 longitudinal end surface of the reinforcement part, in
order to limit the engagement of the lug in the
receptacle, beyond the thickened portion.

According to one embodiment, a single structural
20 element provides both the aforementioned stop unit and

the aforementioned positioning unit.

The receptacle of the reinforcement part can be
produced in various ways. According to one embodiment,

25 the receptacle o¢f the reinforcement part comprises a
longitudinal groove hollowed in an outer surface of the
reinforcement part which is designed to face opposite
the plate.

30 According to one embodiment, the attachment unit
comprises a head which can be attached to the outer
surface of the plate by resilient clearance of an
undercut of the plate, at the level of the intersection
of the corrugations,

35
According to one embodiment, the anchorage part
comprises a body to which there is connected the or

each retention unit and at least one rod which connects



According to one enbodi ment, the assenbly additionally conprises a second
anchorage part conprising an attachnent unit which can be attached to the
outer 15 surface of the plate at the level of a second intersection of the
corrugation in which the reinforcenent pabt-nmust be retai ned, and a
retention unit which can co-operate with a second | ongitudinal end of the
rei nforcement peéitd , héad orderhto hayaiwhillbe 2Qcketnhgr egnerbrpartaca t he

corrugat ion, t hﬁe{vﬁ—'je@lf OJh%?rﬂE% pe%ﬁ)ttﬁ% ia@% %fl %@%&2 t\é\%iecgsisﬁsgggt%ged for

t he di stance between the retentio s of the chorage parts in the
state of attachfEhitlicgtt Refprateions ich tivatrofhénr eFr &t briceméme parsnyi s

retai ned on 25 dhffepleatces hat weam tde o anchorage PaddrSechyosooper ati on
with the twg re&@@tn'\&glugﬁgge Accordi ng to one enbodi nent, the two
anchorage parts are prodtced in an identical manner, which sinplifies 30
their production and control of the stock of parts of the assenbly.
According to onecenicignent pné hensed infeaitc emBBt rparhas Sa agnsdlicdiutrednby a
prof i} ed body WLl SONSLAM £ £5058, 35,3801 1.0 00 QHROUIEN oP1 (LAl s type
permts easy prodluctlon of the reinforcenent pafrts, in particular by a
process of ext riisiGiregr &2stit AbFerfapér Fais réfhgtao- ldéatcebedi nent s,
t he rei nforldenetsdqraritos of 6tlas ehqrddducedef name MAlterdaksesytihic@s nmetals, in
particular alum num netal alloys, plastic materials, in particular

pol yet hyl ene, pol ycarbonate, polyether im de, expanded pol ystyrene, or
conposi te nat erAHF B ngorksr i¥ienFiCBeReRt i nthar fpeeialy gt iangddg, bonded
by a plastic resinprises a second anchorage part comprising an

attachment wunit which c¢an be attached to the outer
15 surface of the plate at the level of a second
intersection of the corrugation in which the
reinforcement part must be retained, and a retention
unit which can co-operate with a second longitudinal
end of the reinforcement part, in order to retain the
20 reinforcement part in the corrugation, the
reinforcement part having a length which is designed
for the distance between the retention units of the two
anchorage parts 1in the state of attachment to the
plate, such that the reinforcement part is retained on
25 the plate, between the two anchorage parts, by co-

operation with the two retention units.

According to one embodiment, the two anchorage parts
are produced in an identical manner, which simplifies

30  their production and control of the stock of parts of
the assembly.

According to one embodiment, the reinforcement part is
constituted by a profiled body with a constant cross
35 section. An embodiment of this type permits easy
production of the reinforcement parts, in particular by
a process of extrusion of a suitable material.

According to some embodiments, the reinforcement parts



Accordi ng to one enbodi nent, the anchorage part, the reinforcenent part and
the nmetal plate of the 10 aforenenti oned assenbly are produced separately
fromone another in order to be able to be assenbled to one another in a
certain step of the construction of the-iAperneable wall in which they are
designed to be used. The position of this step in the process of 15
construction ofatde @fmﬁrdmlablﬁ‘dmﬁ| lmaasraanhol euean he sekeated in[n

particular accargling. 0, ha oidan! 2aklon hibhe sidhe 0h .l galabi
& 5 }5 provi des

constraints. Accor Avention a

a process for p%fbd@étrtéﬁué?rarpq%épﬁé%?e \Mllycs?‘ﬁfp%%tﬁ*e étﬁ’rﬁj’r@l eHg:
suppl yi ng an i nperdegabkepardad plaaty@twréhe 2 Saf i esmpbsftd Stmappanalhel
corrugati ons a Li.es co rahlel LLu i.ans fiirst
corrugati on? i E(gonﬁas%%tlhﬁ tque gf hgqls?aorﬁg gé%r@u tgl (%n%%%tegtghe 1:1021\%/@139 of
i ntersections, thé @&Pﬁﬁg%ﬁ%ﬁsﬁ proj ecting from the side of an inner
surface of the pl ate; 30 arrangi ng an anchorage part conprising an

attachment uni tr a4 Anbelantson URbbaiAIGh a8nd 0aaLhaclkd NEapLtaghment Unit
S a t

to the outer surface of the plate opposit€ the innér e at € |l evel
of one of the iTRIGSECEMBRE; B8Thr r &RGi ng-en éFGtFPdat eP}ainf oPEemdfie part in
a corrugatilen Saa‘g:rmntenadpae@ntasts@mbmg iaveer sesdih@rd opepheaelter rsufnf ace of

the plate, Sucr‘br@és §n%t%l§e1ﬁ ordgr toI ngi\kgfgjl{@lbe (r)lafcgs%fmbtllaﬁyrfgl %Bgr cenment

part co-operate with the retention unit rocess can be used
in particul ar t¥3¥N5refidbrd catE-aH | fpRR n‘éébltéevvéIOPS*éW%’fQﬁ eoﬁhtéﬁ is
sui tabl e for priodisaticenlef wal priassitiesy esegt ant doapermenblce nenkeane.

According to SofR n? th ts,og pmg ss oLt hiss, ty@@e cagrgggéél onal ly have
one or aplurallty 0 | owi ng C ar acteri stic
cornstruction of the Impermeable wall as a whole can be

selected in particular according to the organization of

the site or logistic constraints.

According to one embodiment, the invention also
20 provides a process for production of an impermeable

wall structure comprising:

supplying an impermeable metal plate with a series of
first parallel corrugations and a series of second

25 parallel corrugations, the first corrugations
intersecting with the second corrugations at the level
of intersections, the corrugations projecting from the
side of an inner surface of the plate;

30 arranging an anchorage part comprising an attachment
unit and a retention wunit, such as to attach the
attachment unit to the outer surface of ithe plate
opposite the inner surface at the level of one of the
intersections;

35
arranging an elongate reinforcement part in a
corrugation segment adiacent to the intersection on the

outer surface of the plate, such as to make a



According to one enbodi ment, the process conprises: arranging a second
anchorage part conprising an attachnent unit and a retention unit, such as
to attach 15 the attachnent unit to the outer surface of the plate at the
| evel of a second intersection in the vicilnrty of the first intersection
where the first anchorage part is attached; 20 arranging the reinforcenent

part in the corIogattieinsegnent OMWPQﬂaeﬁéﬁ@ﬁﬁt&&ﬂéﬂﬁe&mhﬂﬁ dMbperate
intersections, sug cm that Eentrelnforcenent part is retained on the plate,
bet ween the two anchorage parts, 1by co-operation of the two |ongitudinal
ends of the reinforcenent part 25 with the two retention units. Accor di ng

to an alternatixepesbegs ment thtibe Hypecass C@errpﬁg@@sln%a&e@u&tag tthe end of

th f th t Ah f t
part 1S 1ot &l nebl S PRSP ar s’ SarEry By Lhe “BHFectiOF {UHE RERD adé part.

35 In this casesuttidleei nf@? ceﬁéﬁﬁu%‘aﬂn caffbe aar r ARgRYF9T e TGrteagat i on
segnment whi ch exmgﬁﬁﬁbababwaaﬁbkaﬁelnA@ﬁéﬁﬂﬂdgﬂthHﬁMétdﬁbd@&%ﬂakégeapart i's

attached, and of - t I xtend. fr ntthe edge of - 8 -
the plate in order t% H%Eagﬁeg %§§e g%%a*% lonagl r%‘ i on' ‘of “an“adj acent

plate. A proces%l%ﬁakﬂﬁysoﬁyb@ec%ﬁihﬂ?l@§eéh@€ﬁ%%ﬁﬁhﬁ§153re|nforcenent parts
in one, or ®plurality, or all of the corrugations of the metal plate, in

particul ar acc . e f rei nfaorcenent.of the plate. 10
of i Olén% th oﬁ?eae%o%fl?ﬂ%% Ple péo% AR

According to one e rocess’conprises: Pagﬁrng anchor age
parts conprising in each case an attachnent unit and four units for
retention on theri@hgsurd acse@nd hesiratrageat phhe | evgbrotiall the 15

intersections (gtégg%mgh%tgnlgngnd a retention unit, such as to attach
15 the attachment unit to the outer surface of the plate
at the level of a second intersection in the vicinity
of the first intersection where the first anchorage
part is attached;

20 arranging the reinforcement part in the corrugation
segment which extends between the two intersections,
such that the reinforcement part is retained on the
plate, between the two anchorage parts, by co-operation
of the two longitudinal ends of the reinforcement part

25 with the two retention units.

According to an alternative embodiment, the process
comprises:

30 securing the end of the reinforcement part on the
retention unit, such that the reinforcement part 1is
retained on the plate solely by the effect of the
anchorage part.

35 In this case, the reinforcement part can be arranged in
a corrugation segment which extends between the
intersection where the anchorage part is attached, and
an edge of the plate, and can extend from the edge of



arranging reinforcenent parts in all the corrugation segnents which extend
in each case between two intersections, by naking in each case two

| ongi tudi nal 20 ends of the r ei nf or cenent part co-operate with two
retention units of the two anchorage part§ which are attached at the |evel
of the two intersections, such as to retain the reinforcenent parts on the
plate. 25 Accorﬂhmgpﬂaten@menbndénemb bde aprecess addidricerakl yiconrpri ses:

arrangi ng reinfgggﬁﬂﬁﬁ RaLkshn M dhegqrLugati on segnents which extend
bet ween an edge of the plate gndcgtcﬁ%te Fsections adj acent to said edge of

the plate; and securing in each case the end of the reinforcenent part on a
retention unit Bf phecesrchosfagetipart tatitcached atbet herdeeveltcof ddwire

correspondi ng i nt B{RECLHAN. ggs;lestfﬂat ope, the rei fu%m;ntopartll bl e ai ned
on the plate solely by the effect of the’ anchora e part extendi n

omt he
edge of the plat'e WB§§HH@51%‘?StI‘Pifs type iR bePt N éPor@%uqﬁr
plurality, or ahtcafdirhe tedgés ofeqieemen®s - f@iar@unﬁnnnmm@mngoﬁotmbe
requi rements of,ihe, application concerned. According to one enbodi nent, the
i nvention al so % provi des an inperneable insulating vessel arranged in a
support structure, the vessel conprising a thermal insulation barrier and
an i nper nealdl e baraddemowhbchné serdesiigred , t ohbeproveentcacpriveés: a product
contained in the vessel, the inperneable barrier conprising an 10
af orenmenti oned ready-to-nmount assenbly in a mounted state. A vessel of this

type can form part?orng I%%@Sread?]ﬁtﬁst%qr?péﬁséﬁg fidr eX&hpFestnadrder to
store LNG or idttcanhreeti nstial | @od i foarf hodtisngfoxcoastaltiom deep-twet er

structure, in pardd,Cul@ s dBLNA0RE RAKEE;, At the level of all the

15 intersections of the plate; and

arranging reinforcement parts in all the corrugation
segments which extend 1in each <case Dbetween two
intersections, by making in each case two longitudinal
20 ends o0of the reinforcement part co-operate with two
retention units of the two anchorage parts which are
attached at the level of the twe intersections, such as

to retain the reinforcement parts on the plate.

25 According to one embodiment, the process additionally

comprises:

arranging reinforcement parts in all the corrugation
segments which extend between an edge of the plate and
30 intersections adjacent to said edge of the plate; and

securing in each case the end of the reinforcement part
on a retention unit of the anchorage part attached at
the level o¢f the corresponding intersection, such that
35 the reinforcement part 1is retained on the plate solely
by the effect of the anchorage part extending from the
edge of the plate. Measures of this type can be taken
along one, or a plurality, or all of the edges of the



15 floating storage and re-gasification unit (FSRU), a floating production
and transported storage unit (FPSO, and the |iKke. According to one
enbodi ment, a ship for the transport 20 of a cold liquid product conprises
a doubl e hull and an aforenenti oned vessels arranged in the double hull
According to one enbodi nent, the invention also provides a process for

| oadi ng or unl ogdifg, ofc,$hinp 28 QﬁetPéégitﬂ/é?r%nt\é'h%rfeitﬂeaa?;?igce!tﬂiqﬂ d
product is conveged t hrough insulated piping fromor to a floating or |and
storage install 8tT9M."%%0 or fromthe vessel of the ship. 30 According to

one enbodi nent, the invention also provides a transfer systemfor a cold

liquid product, atBecSiksf emSoNphi Si BEnsfEafOr enat i oned shie, 1y at ed

pi pi ng which.is_plac such as to connect the vessel jnstalled in the hul
of the ship BP?Yﬁg {

d
5 g EPEFOFARS stiotHGE TSP PEL | ORF AR d hdnp to
convey a fl ow ofupmbrr | isquirdtpreductha hveaghlt heonmsigliateda pi prargnalr om or

tﬁ_the fligti n%i@éuiaﬂﬁdmst&aﬁﬂ%ﬁi {&%Ba!alnatih Qrmégbpétf) M%rﬂetxh?mvi%%ﬁe.dsdof the
ship. - - A,concept on whi¢ e invenfion is based is to provide a
r ei nf or cement dg‘?/fjc%nﬁp% Ot &t to PePRIOr ¢ cdr PEYRIEd TR e herheabl e

menbr ane agai nsther essigw. 5 ftbecesmpCareaile agpect srof coherinvwent iagn are

based on they copeeRinft iRheMi diog @ v Lif.QECesBMmagyi 68 Wai ChodstLAasY to
produce, easy to aisquke to gn kngernegble menbr.ane, and e?sy to adapt to
i nper neabl e nenbrares Whi BR° Havet coPtligh¥Pons i tR™8i PREF ef &iﬁéﬁ%ions 10
and/ or have a | fndraak stoskablfatpant,s. fQer eaknpaspeaat sooient heoi miente on are

based on the congeptef pre-fAbRLCahLPYRN IPEL Meabl ex@d g, Stddialiyne sui table
for producing a?%ress re-r S|s%ant 15 corrugat ed netal%é$¥egneable
e

nmenbrane. Certa m%?ﬁﬁﬁ%ss FUERBTE nvEht RO 2hageli®b Toifdept® of
produci ng i hper ket imanablostgactudesrofgadiifs caypenwhirght af@SRodul ar and

easy to conbi nerybdiiQne anohherion?0 Jdhe ipvandonew | sdReBetter
under st ood, and é%ﬁr ob eﬁgs, dEtalls, characteristics and advant ages of
it will becone apﬁﬁbe ®dutfhy the fol | owi ng description of a
plurality of particular enbodiments of the invention, provided solely by
way of non-limAibfGding to one embodiment, a ship for the transport
20 of a cold liquid product comprises a double hull and an
aforementioned vessel arranged in the double hull.

According to one embodiment, the invention alsc
provides a process for loading or unloading of a ship

25 of this type, wherein a cold liquid product is conveyed
through insulated piping from or to a floating or land
storage installation, to or from the wvessel of the
ship.

30  According to one embodiment, the invention also
provides a transfer system for a cold liguid product,
the system comprising the aforementioned ship,
insulated piping which is placed such as to connect the
vessel installed in the hull of the ship to a floating

35 or land storage installation, and a pump to convey a
filow of c¢old liguid product through the insulated
piping from or to the floating or land storage
installation, to or from the vessel of the ship.



25 illustration, with reference to the attached drawi ngs. In these
drawings: Figure 1 is a viewin perspective of a corrugated 30netal plate
whi ch can be used in order to produce an inperneable wall. Figure 2 is a
view in perspective of a cruciformancherage part which can be attached to
the outer surface of the plate in figure 1 at the |evel of 35an
intersection of its corrugations, in order to retain reinforcenent parts.
Figure 3 is a viewin perspective of a reinforcenent gart sui t abl.e for
reinforcing a hi*ghetoiugat oncbf “the' pi%te n 1fi §are 15 ¥ RY 4% s a
view i n perspecti veebfifgr&mwindf ordeeriert part suietrablte f oreimdiomfer ciang a | ow
corrugation of the Al di9UnPelnealbl QURENDrAiSe Ba PATdd @Al AdBW N CT 0SS
section of the plate in_figure 1, accor%ln to the lLine V-V,b Sthl ng the
anchor age patt A $5Yure 2utt £0586 o CTothE pi @ tHy™r 8$P1 PERE“wWedgi ng i n
an undercut of tihe pbatept adtftheoveviglg of aminhtersectt gevicEki giriehs is a
partial view in;perspects vierQfudd)e QuleroSuktags; of ¢ hen Plateridudigure 1,
with a reinforcenent part rc?t ained _in adﬁcorrugatl on]a%/ 15 t anchor age
parts co-oper at TREPH TS i ¥ t GB%ends. *@PJure 741Re ear'b%%]iﬁn@\ﬁ of the
detail VIl in fvlgiele 6havdri gerer@atgoaspamtichl phibfeverw ofireenrwdrgisnal area

10  and/cr have a limited stock of parts.

Certain aspects of the invention are based on the
concept of pre-fabricating an impermeable wall
structure suitable for producing a pressure-resistant
15 ceorrugated metal impermeable membrane. Certain aspects
of the invention are based on the concept of producing
impermeable wall structures of this type which are

modular and easy to combine with one another.

20 The invention will be better understcood, and other
obijects, details, characteristics and advantages of it
will become more apparent during the following
description of a plurality of particular embodiments of
the invention, provided solely by way of non-limiting

25 illustration, with reference to the attached drawings.

In these drawings:

e Figure 1 1s a view in perspective of a corrugated
30 metal plate which can be used in order to produce
an impermeable wall.

e Figure 2 is a view in perspective of a cruciform
anchorage part which can be attached to the oufer
surface of the plate in figure 1 at the level of

35 an intersection of its corrugaticns, in order to

retain reinforcement parts.



20 of the outer surface of the plate in figure 1 with a reinforcenent part
retained in a corrugation by an anchorage part which co-operates wth one
of its ends. Figure 9 is a schematic representation of an area 25 of
junction between two plates in figure 1; Been in cross section on the

with a reinforcenent part

retained in the cqrrpgafion Py ag anchorage part wakch.cornpergtes wth one

medi an pl ane of a high corrugation of the plates,

of its ends. 30 FigurelQj saschematicsectj o

nal -vi ew representati on of a
methane tanker vessel®TtHBEFEPRG BRET rpEraRdsl &oheh Ao Gt 8d

¥rom t he

plate in figure 1, andmgeermnnaf fior dieadi ny/ idwadilng of this vessel. 35

Figure 11 is a quartgefy 0SSy seckional yigw i iy pepapestive,oHf grhead for
i n_an. undercut of the

i § i FGHPPgdr &1,

securing the anchoralge. rt in figure 2, attac\k,:fd
L &

creefpgnr BS1% PRI ERA%

plate in figure 1.

accordi ng toa vi ew ngpranglaéiohat edbye apptexinatedyrO00 .

Figure 13 is a

plan view of a relbnfpraenent ;pant pFefdl NAd NndCOELUZALE QI Ry R
ure, 14 |Vs Va vi ew of

anchorage parts whic

thco-o er%t.e wth its two_ ends.
the outer surface ofPYHE ptat &M Pi gur e2TH Y et d

Fi

e

ntepart’s

retained in all its fewlugatihrenspchorescipagdsenbyiforeo antctroriage tpart s
whi ch co-opgrate w tfd t’tgatﬁ/g) k%pdigeéqifli%npceld’éfd%riggrrqm .aglar@ndewchlg r&f erence

to figure 1, a corru&aet %qamat al p&%{ eielve(ior(;r?rl seS on it

first series of so- te, at

an intersec

.
10

Qner surface 2 a

e Figure 6 is a partial view in perspective of the

outer surface of the plate in figure 1, with a

reinforcement part retained in a corrugation by

i5 two anchorage parts co-operating

ends.

with

its two

e Figure 7 is an enlarged view ¢f the detail VII in

figure 6.

e Figure 8 is a partial plan view of a marginal area

20 of the outer surface of the plate in figure 1 with

a reinforcement part retained in a corrugation by

an anchorage part which co-operates with one of

its ends.

s Figure 9 is a schematic representation of an area

25 of Jjunction between two plates in figure 1, seen

in cross section on the median plane of a high

corrugation of the plates, with a reinforcement

part retained in the corrugation by an anchorage

part which co-operates with one of its ends.

30 ¢ FPigure 10 is a schematic

representation of a methane

sectional-view

tanker vessel

comprising en impermeable membrane produced from

the plate in figure 1, and a terminal for
loading/unloading of this vessel.
35 e Figure 11 1is a quarter cross-sectional view in

perspective of a head for securing the anchorage

part in figure 2, attached in an undercut of the

plate in figure 1.



15 called I ow parallel corrugations 5 and a second series of so-called high
paral l el corrugations 6, the respective directions of which are

per pendi cular. The terns "high" and "low' in this case have a relative
meani ng and signify that the first seriesliof- 20 corrugations 5 has a hei ght
| ower than the second series of corrugations 6. At the |evel of an
intersection 3 betwearRuael ow2corgUgat i ORew apgnal ¥ gh-L£Oorg:ygati on 16, the

| ow corrugation 5 iscdci §:%onti nuous, i.e,.it.is interruptedtq%edﬁefg)l d 4

whi ch extends the 25585 'dge 7 of % he hf§H Cor AUFAEI on” BB ard of

proj ecti on above therpgpxindgel8 ¥ the | ow corrugation 5. This formcan be

seen better in figurgghreAlist he levelamdfvian 1d &f seetd I Bmehhe phep ridge 7
of 30 the high corr_ulg%tai.on 6 .conpri ses. of ggi r}'oyof concayve corru%ati ons 9,

the concavity of which faces Fowardd T8 irkerYs i Pacd a9 thiteh tar e

arranged on both si d&scdf ceherepira ivdgd 8teftwhesndsw corrugation 5. A high

corrugation 6 addetiraralkky 1@onpy isesial bhechevelhret 3hreach bLatefgection 3

a concave i ndentati 3593 on botpl sir%es lof V’glhcenfol d. 4. A concave indentation

0
10 has its concavitfrlfaaqi ngr’t_owar $Sthe i nier” surTAES 2 BF "the Bfdre 1, and
has a doubl e curvat diedaipefli i8t addir ¥he uperrugati®es, whitcleachn cbeeséen in

figure 1, ii® around ta@ axicsopespepdiesl anidp dhagmanephang ohet hgopl ate 1.

A second curvature, e‘{l(f&'SCQfCQn een_in flgg{e 5, is around an axi s

be
per pendi cul ar to the plrane ofr?%nguorrecegl?ng B8 can be seen in fi gure 5, the
concave indentations 10 cause wi dening of the fold 4 in the direction of

the base part IZi«f dderkakd 40 Figurd {orm efrtingelCUtnetEhi $16@EMCcan be
used in some e@odi ments in.order _to vvedlgecea anc{.ors%ge part resiliently in

the base of the 10tol'd 4° By “Ray 0Ff eXahpl € 4 re 10w corrd§at P6n°5 have a

hei ght 15 called low parallel corrugations 5 and a second series
of so-called high parallel corrugations 6, the
respective directions of which are perpendicular. The
terms "high" and "low" in this case have a relative
meaning and signify that the first series of
20  corrugations 5 has a height lower than the second
series of corrugations 6. At the level of an
intersection 3 between a low corrugation 5 and a high
corrugation 6, the low corrugation 5 is discontinuous,
i.e. it is interrupted by & fold 4 which extends the
25 top ridge 7 of the high corrugation 6 by means of
projection above the top ridge 8 of the low corrugation

5. This form can be seen better in figure 5.

At the level of an jintersection 3, the top ridge 7 of
30 the high corrugation 6 comprises of pair of concave
corrugations 9, the concavity of which faces towards
the inner surface, and which are arranged on both sides
of the top ridge 8 of the low corrugation 5. A high
corrugation 6 additionally comprises at the level of
35 each intersection 3 a concave indentation 10 on both
sides of the fold 4. A concave indentation 10 has its
concavity facing towards the inner surface 2 of the

plate 1, and has a double curvature. A first curvature,



defined between the top ridge 8 and the surface of the plate 1 which is
approximately equal to 36 nm and a 15 wdth at the base of the corrugation
5 of approximately 53 mm By way of exanple, the high corrugations 6 have a
hei ght defined between the top ridge 7 antBt-he surface of the plate 1 of
approximately 54.5 mm and a width at the base of the corrugation 6 of

appr oxi nat el y ZQthhnﬂhnBWmMa%e@B Q%@”Hh%uréhqApl@Eeeédﬁ%dnagﬁ qL“§;a|nless

steel or alum hum she a thickness of ap OXI ely.1.2 mm and
can be forned by s‘farl’f%l 3%r2 et & s Pofm 4l Ioof;1 E{é ?r thi @knesses

are possible, inetded kn@vw'@dgeert h‘a?nictl‘hi ckenibrg ssfent hien pfafyleré_ gi.ves rise to

an increase in hi@ur@‘c@sén Aand; q;%&%re@hwuwﬁr&%@@et@far{é ol di 1y L&fe tshe
corrugatlons Igt cbase of theFFB{g“Ctlﬁé er neabl e es for

cold 30 I|qU| d, 2 ¢t A i Flexoi pqoé‘tcé‘ T8 ?%‘ﬁ?ﬁ“r%rtf or der
to permt its t hewsal wc@&mmm%nthw thbudit 4a ini gheofdipgptuphngft Hehe

i mper meabi | Ib Ity bgﬁ@ BOFE u?@t ed Eﬁb?'ﬁo@?ﬁ@e lll JeS %'ﬂor%“![éied;rﬁﬁrélﬁrn] nglc 35
an i nperneabl e of a vessel w a lar ity, for exanple for
2 ol 81 au - b otGEo o fS “TRE iyt Behe P SRR Pe i T ever t eq
by the product ¢eddaidedidgharhgeyesssl refsmtl@walrmliel |ihquitdhse- oif4 thegas, can
generate subst anti@la pl astic deformations of the corrugations, and in
particul ar conpression of the lateral surfaces of the high corrugations 6
whi ch are spaced fromthe intersections 3. In a vessel of this 5 type
integrated in the vEarifhgxsmpdet ukke ofoa shipgathenswel hamowenenitshtof t he

liquid gas agal astidde dateeal twal |t§p0§51@i@@ yess@!l i lurd N AJANFP Y can
al so generate u% atmc rﬁssure sur suc th t.he co%u ations are al so
t

p
subj ected to substanttal’ prast?c 8 BFghints Lbaloefroor hs38f fhis type
can | ead toliblet‘eltdii‘chr atti meobatsheOﬁeCh@m@aﬁuW@ngﬁhO@f apprecplradtes.y whi ch

are subjected tgs &b&pstwtwﬁl 5ﬂweermp1@0nttmcm@ﬁseoiﬂz;g@e&aml & \m% t hey
receive liquid nmethan rom

ract e inp bility t he
plates, in 15 partiCilar ?%fjt“hds ggijgeglﬁ Vel i Ei@patrjt‘%é? 3nc€[”i‘% ween
the different p$1altfé@@ofoft Hérei mdetredblod wablk ox Nnaeslor i . |50rmm s aaudowi ded

hereinafter of §hen einfiorcensat jparhs mﬁi@a%rl%nd@swnsgpﬁ&{ﬂﬁaeaew or
limt pl astioc d,c;:;ornatl ons of this type.

By way of example, the plate 1 is made of stainless
steel or aluminum sheeting, it has a thickness of
approximately 1.2 mm, and can pbe formed by stamping.
25 Other metals or alleys and other thicknesses are
possible, in the knowledge that thickening of the plate
1 gives rise to an increase in its cost, and generally
increases the rigidity of the corrugations. In the case
of the application of impermeable membranes for cold
30 liguid, a certain flexibility of the plate 1 is
required in order to permit its thermal contraction,

without a risk of rupturing the impermeability.

The corrugated metal plate 1 is well suited for forming
35 an impermeable membrane of a vessel with a large
capacity, for example for a cold liguid product.
However, the hydrostatic pressure which is exerted by
the product contained in the vessel, for example liquid



Wth reference to figure 3, a reinforcenent part 15 which is designed to be
inserted in a high corrugation 6 of the outer surface side of the plate 1
is represented. The reinforcenent part 15 has a profiled 25 geonetry with a
constant cross section, which nmakes it poskible to obtain easily a part
with the required length, by cutting a profiled body with a long Iength. A
profiled body ofathi Samygeneamt_é:)esplbs)tchmteiﬁhli o JpeerttiicC ulefo oy téxheugifon. 30

The part 15 has t I 6:,n | ieptical dome
which is substa%}t?el a(:g(:”ir;r y}va Lmé lh Trargn](?(l)zf-m%}e{ﬁ x%g(%]rlpggé)ltfr)oeﬁ% and is

desi gned to fact’t o%u”c%?eﬁl e tfe I}flq}hecor%uﬁiaﬁegﬁeﬁt wharh PFe3s s
made of a mat erspdcashi Chorhashd¢ hénvatsqerifoasmencel:di &f erentl f bamditie pl ate

1, its di i opy t ffer , order to
its lrrerbsm%swl%}gxta%e i it on acgoun atloﬁﬂyt%uétui@ ghece sw e

support the - of the corru efticientl at t he 't enper at ure
of use, for exahpie -ABREFEE NG el 180 95 12987 perte 85 whi ch
i s designed to &faceoDppositesselie durahg trhasparigerer aales;o f(jeiterfam’em in

order to be abl@)f/rté?mtle r;ﬁ‘é@@QEEeguP@eé’" SHRRON 4SURHBCE,  £.0 %m%r{sorar%xaﬂp' e

by the inner surface o hermal 1 nsul’ation barrier in e case of
vessel for LNGZ®Yr &Wéeiée% thP a SHREF ARGt ar %&%eﬂ%f‘b‘ﬁ“ﬁ@%l ‘| oned 10
| ongi t udi nald y befdiretlioner ofialthid7typa cbs heddl eo Betawcienratienwalfl s 16

and 17, the par{hé‘-5 Iﬁe%rmllbgw apd, coppf | %%5 %Ley {)kQ@e§Up%{1cH' bdff@

t wo obllque ribs 19 which intersect at the |evel a core
subjected to substantial thermal contractlons, for

example when they receive liguid methane, and thus
detract from the impermeability of the plates, in

15 particular in the areas of welding at the Jjunction
between the different plates of the impermeable wall. A
description is provided hereinafter of the
reinforcement parts which are designed to prevent or
limit plastic deformations of this type.

20
With reference to figure 3, a reinforcement part 15
which is designed to be inserted in a high corrugation
6 of the outer surface side of the plate 1 is
represented. The reinforcement part 15 has a profiled

25 geometry with a constant cross section, which makes it
possible to obtain easily a part with the reqguired
length, by cutting a profiled body with a long length.
A profiled bpody of this type can be produced in
particular by extrusion.

30
The part 15 has a thin upper wall 16 in the form of a
semi~elliptical dome which is substantially adapted to
the form of the high corrugation 6 and 1s designed to
face towards the plate 1. If the reinforcement part 15

35 is made of a material which has thermal performance
different from the plate 1, its dimensioning must take
into account this difference, in order to support the



15 extend in each case between a connection angle 20 of 20 the walls 16 and
17 and a point which is substantially hal fway al ong the height of the part
of the wall 16, and a short rib 21 which the core 22 to the base of the
groove 18. situated opposite connects Sihgte-the surface area of the | ow
corrugations 5 is smaller than that of the high corrugation 6, the | ow
corrugations 5 ake:NBEetheStstandatli®PIagsehent HOWeVethel telpyrahsQ be
advant ageous too%eﬁgforﬁgf%g¢n19¥ g€g¥% gS o% %elnforcenent parts. Wth
reference to figure &, a rernrercenent paft 11% which is designed to be
inserted in a low corrugation 5 of the outer surface side of the plate 1 is
repr;asent ed. E eﬁennlsmbi Géﬂéﬁrﬁ”;lsbfﬁ Lag }Qa]grf; dﬁﬁtivlg?&htﬂs?m%r@ddtﬂgﬁ 100
rei nforcenment par ear t he.same, reference figure_increased . :

I n addition %o ? éesé E%¥xhgﬁ%n§%8€%,lt¢%fr%ﬂQ%ﬂﬁﬁggH nFi%%r %5 Hiffers
fromthe part 18rdebstantt adbie itr thte alpyentedopnaaf baprpoesunddde, The
part 115 is thuscepen betwegBrphe bLWotaBQYli@sc1i2Q@urdndet be QF OON& L8 s

for med belo“’35159&1&9ﬂ§%%%%39é11@% Q%Eak53£ % n iRﬂQ%”%'ﬁgg) 1 which
extend on both Sides 0 he ‘median plane of symmetry of thep ) ﬁbrallel
to the latter. 9roq6 -18Vvhth of e¥epicerdud afti gupes2seatiemci$ ohed bavettor age

part 30 canibe wsediiwiidrder, ta sREUSdCiWAlor ceremt &y ks dkheand 115 in

the corrugations 6 and 5 of the plate 1. The anchorage part 30 conprises a

central body 31 in 5 the formof a hollow cylindrical section with a

gl obal | y rectanfatrégeerigss wddesi d8, anBe 1 oukheubert sy f bz asobfowdnch bear

respectively foubmpsigesMingy exhenduspbst antisgl iy eperpendbcid s | y: 140 the

axis of the bod 93%mi%ﬂd can each co-ogggate wi.t h 2 reinforcggent 10 part,
¢

. nuersect o vel. o core
in order to retain Or Contribute towardS retaining tRe Teinféfee par t

in a correspondineeedr tugaerbn capet hetpraneal coagegichprpenegkpl Aidned
hereinafter. 15:du0waods 3% argdcannest@dat opdhe: t waishorils sidesardh of the
body 31, and ext nd fronhﬁhe su&face of whilst formng a

ubstantia

upper he body.3
slight angle which 7% |nclﬁngﬁeggﬁér $OP et % e%ﬁhEh%fb% CCPRRRH S to
approach one andihleroiv tiowaliedt, n@gndThe shodts 32bhavevaidlevebmrk@® formin

the direction ofnhé heide endtwhigd bssdist ank fresyd heg body 31. The ends of
t he rods SQNgre connected by a rod 33 which extends perpendicularly to the

axis of the body 31, and has a cross section which is wider than the end of
the rods 32, andingef bheegampree25reabstfantial Lyvequakugatitms whdtils of t he

rods 32 at theigmdBS& than that of the high corrugation 6, the low

corrugations 5 are more resistant to pressure. However,

it may also be advantageous to reinforce them by means

25 of reinforcement parts. With reference to figure 4, a

reinforcement part 115 which is designed to be inserted

in a low corrugation 5 of the outer surface side of the

plate 1 is represented. Elements which are similar or

identical to those of the reinforcement part 15 bear

30 the same reference figure increased by 100. In addition

to its smaller dimensions, the reinforcement part 115

differs from the part 15 substantially in the absence

of a flat lower wall. The part 115 is thus open between

the two angles 120, and the groove 118 is formed below

35 the core 122 by two parallel longitudinal ribs 121

which extend on both sides of the median plane of
symmetry of the part, parallel to the latter.



The rod 33 forns a securing head which can be wedged resiliently in the
undercut of the fold 4 at the level 30 of an intersection 3 of the plate 1,
previ ously described. For this purpose, the rod 33 is dinensioned with a
cross section which is slightly w der thare the narrowest part of the fold
4. 35 The anchorage part 30 can be produced by nolding a plastic resin. -

17 - Figure 5 shoms i@@@mort@gesl@@&te 30 Eh'é§u§if@ﬁ§@eﬂ1&fbrta@% Rlate 1. In
order to producg this ttac ora first I]%é&arranged

a
Such that "he rey 985 B L REPTCan ngk Re s B nE=BRT Bk kn ke tery e d 4 s
the rods 32 ar eli)eéﬂyénlﬁfcmrartl’teo qorlfefupﬁm@nﬂ 6 st theofartie afl atiee lanchor age

part 30 are arr@m@egnm@mﬁly@w ab Ebﬁ@h%'@scéﬁtim M&w eQrriggation
segment s Whli peet at the | evel t he | rltersection force is
e an u

applied to t chor qde Sart ° 30hp%]r’ Penditc J1n§lrrrly i'n T@C‘i:‘h dlvf‘%(ptl 8n of the
plate 1, for exahphallmmnugbtynasimh tasst heeetdr33 thearfouhe @ittery part

11 and the narr@uv:mets oafaftmlfcal doébxr eﬁéélﬁ&mﬂv&é,lyl nf&i’xdeérfh@ bﬁuch
accommpdat ed i n_t he %laﬁ ere it fi rmsy resilient

a
return of the t‘\a/\}/f)t?nncl ihed “f'ates BiSP%rferﬁCPrngrg%’t% hetf tte ﬁé‘ axis of
the body 31 is kedist dht i ard ycper pedldi cotewenar< hel trean man@memeim@ pl at e

1. As can be sepqr-betteq iarcﬁézgurecs 1gem 12@zth@ozﬁ&dib3ﬁe20 A& rAsCr 0SS
section which is groaoved Ln its.m.d aslg 8 whi ch exteg\dizl

| ongi t udi nal |y betvieer % he"? V\oreelﬁléorc?m? ] 33”1 wher 82t he' 5985792 are
connected. | n ptanrugdagwont heff orm ofolehe slot B8 wanlbeba rdrvamimisiedor

anot her el ongatigefrdnr-ERe sl ot 38 facilitates the 25 resilient conpression
of the rod 33 when it is inserted in the narrow part of the fold 4. The two

inclined faces 34 situated on the sides of the rod 33 which
15 Two rods 32 are connected to the two short sides 37 of

the body 3%, and extend from the upper surface of the
body 31 whilst forming a slight angle which is inclined
towards the axis of the body, such as to approach one
another without meeting. The rods 32 have & beveled
20 form in the direction of their end which is distant
from the beody 31. The ends of the rods 32 are connected
by a rod 33 which extends perpendicularly toc the axis
of the body 31, and has a cross section which is wider
than the end of the rods 32, and is for example
25 substantially eqgual to the width of the rods 32 at

their base.

The red 33 forms a securing head which can be wedged
resiliently in the undercut of the fold 4 at the level

30 of an intersection 3 of the plate 1, previously
described. For this purpose, the rod 33 is dimensioned
with a cross section which is slightly wider than the
narrowest part of the fold 4.

35 The anchorage part 30 can Dbe produced by molding a
plastic resin.



slide against the inner surface of the fold 4 during this insertion
novenment also facilitate its resilient 30 conpression. Thus, the rod 33 can

be resiliently

deforned in order to adapt to the precise formof the

interior of the fold 4, which can vary slightly fromone intersection 3 to
the other of a single plate 1 because of the production tol erances of the

used in all the_jntersections 3 of a corrugated plate of the type such as
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firmly by resilient return of the two inciined faces
34. In the attached state, the axis of the body 31 is
substantially perpendicular to the mean plane of the
plate 1.

As can be seen better in figures 11 and 12, the rod 33
has a cross section which is grooved in its middle by a
slot 38 which extends longitudinally between the two
ends of the rod 33, where the rods 32 are connected. In
plan view, the form of the slot 38 can be a rhombus, or
ancther elongate form. The slot 38 facilitates the
resilient compression of the rod 33 when it is inserted
in the narrow part of the fold 4. The twe inclined
faces 34 situated on the sides of the rod 33 which
slide against the inner surface of the fold 4 during
this insertion movement also facilitate its resilient
compression. Thus, the rod 33 can be resiliently
deformed in order to adapt to the precise form of the
interior of the fold 4, which can vary slightly from
one intersection 3 to the other of a single plate 1
because of the production tolerances of the plates 1.
Consequently, a single anchorage part 30 1s designed to
be used in all the intersections 3 of a corrugated
plate of the type such as the plate 1, and even in



25 being in a direction opposite the rods 32. The arm40 ends in a
positioning plate 41 which is substantially parallel to the axis of the
body 31, this plate 41 adopting a position perpendicular to the axis of the
hi gh corrugation 6 in the attached state of the part 30 30, as can be seen
in figure 8. The wwdth and formof the |lateral sides 42 of the plate 41 are

substantial |y ageptedf:0 thetkaneprCcregssseeipon pfidhe i@h canygation 6,
with slight pl a(%, such that 35 the lateral sides 42 can co-operate with the
i nner surface of e Hi%Gh 180Fpﬁbﬁtf?roq%ufnctilﬁno?‘b‘&?nsﬁoo“sst'abi lize the plate 41

inits position perpendicular to the axis of the high corrugation 6, in the
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| ateral |y rel atbwedaagrtibpedplat erekdterangtadfiacent to the | ower edge 45 of

the plate 41y i.e. at right angles to the point of connection of the arm 40

ith the plate 41. The |ug 44 extend digularly.to the axis of 15 th
body 31, 1.c. philIEFFVTNTe 30'S of° t heOH Gh' col PRgdPTOR: 63 Rec Hd
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groove 18, in orger to b abjnle tag slide in.the latter, 20 excep&l,a t he

level of a wi dehed™B&r £ fo ey ir;lﬁdrelncgzi‘lgepﬁ?4 ® ASYRak'H8 seen in
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anchorage part 30:dQ@ction 3 where the anchorage part 30 is attached.
The arms 140 engage in the ftwo segments of the

corresponding low corrugation 5.

20 An arm 40 has a gleobally rectangular c¢ross section, and
8 general direction which is slightly inclined relative
te the plane perpendicular to the axis of the body 31,
i.e. which is inclined relative to the mean plane of
the plate 1 in the attached state, this inclination
25 being in a direction opposite the rods 32. The arm 40
ends in a positioning plate 41 which is substantially
parallel to the axis of the body 31, this plate 41
adopting a positicn perpendicular te the axis of the
high corrugation 6 in the attached state of the part

30 30, as can be seen in figure 8.

The width and form of the lateral sides 42 of the plate
4] are substantiaeliy adapted to the inner cross section
of the high corrugation 6, with slight play, such that
35 the lateral sides 42 can co-operate with the inner
surface of the high corrugation 6 in order to stabilize
the plate 41 in its position perpendicular to the axis

of the high corrugation 6, in the attached state of the



25 portion 48 of the lug 44 which is situated beyond the pin 46 can engage
in a sliding manner in the entry of the groove 18 of a reinforcenent part
15 in order to stop the part 15 in the direction perpendicular to the plate
1. The portion of lug 48 can be slightly Beveled 30 in order to facilitate
this engagenent. In this node of co-operation between the anchorage part 30
and the reinforgenensoparh i8diknemn 85et hersuppothempderet e ngiindor cenent

part 15 can t'l&1&@%@1F%gﬂggségﬁﬂéygdéﬁ%&;ﬁﬁhemgﬁggnd endogglgg% 5us

reinforcement part 15 ¢0- oper at  on
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of the part 15,1&sacantie deea idf figer @ighwhenewgyaseeond aneber age part

130 i s sket ched order. _t e nforce t part .15 in a
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segnent 14 of a hi corrugation i At er'Sect 1 ons

procedure is thtle a§rf“ol fowneasd iy r sevantthop agt s tparti a3y sCE?Iﬁﬁr@Idl ed at a
first intersectpositithenn aheelimfaricemedt tparhidd d&dulgtabhed. between this
i ntersection and the second intersection, whilst engaging the portion of
lug 48 of the first anchorage part in an end of the groove 18. Then, a
second 10 ancho%a@ﬁ¥ﬁﬂ£%?nléégl§4|h§t%ﬁmQﬁPﬁﬁd the tBBCHRAD ntwr st i96n, by
engagi ng t hed posti ameof plage 4810f the secondrasshanage past ¢éhﬂdyéd0ther

ond of e Ir 00¥E 1 NALLY (L W0, | AENUICAL. 9RChoLgoss PALLS. 30 and 130 are

attached respectively |n intersections 3 ‘hat “eachi has an
arm 40 whi ch exP@ﬁﬂ% qqgga45 of the plate 41, i.e. at right angles to

the point of connection of the arm 40 with the plate
41. The lug 44 extends perpendicularly to the axis of

15 the body 31, i.e. parallel to the axis of the high
corrugation €& in the attached state of the anchorage
part 30. The lug 44 has a globally rectangular cross
section with a width which is slightly smaller than the
groove 18, in order to be able to slide in the latter,

20  except at the level of a widened part which forms a
cylindrical pin 46.

As can be seen in figure 6 and in the detail in figure
7, in the attached state of the anchorage part 30 the
25 portion 48 of the luyg 44 which is situated beyond the
pin 46 can engage in a sliding manner ian the entry of
the groove 18 of a reinforcement part 15 in order to
stop the part 15 in the direction perpendicular to the
plate 1. The porticn of lug 48 can be slightly beveled
30 in order to facilitate this engagement. In this mode of
co-operation between the anchorage part 30 and the
reinforcement part 15, known as the support mode, the
reinforcement part 15 can tilt relative to the lug 44
if the second end of the reinforcement part 15 is not
35 retained. This co-operation mode thus presupposes the
use of an anchorage part 30 or a similar means at each
end of the part 15, as can be seen in figure 6 where a

second anchorage part 130 is sketched.



respective end portion of the segnent 14, in opposite directions. The
reinforcenent part 15 with a length shorter than or equal to the distance
whi ch separates the two pins 46 of the two arnms 40 which face one 20
another is therefore retained in the segmsnt- 14, in the position shown in
figure 6. In this position, the two ends of the reinforcenent part 15 are
supported respectively by the portions of lugs 48 of the two anchorage

parts 30 and 13 cfh H:at he rei nf orcenent gS gagt 5 IS retalnﬁg on the
plate 1 in the dfrects :%n(béﬁ%éﬁalﬁuf%yl(Bxﬁﬁ?n | Bte" 1;° and cdnmotrtilt. In
addition, the plhsoZe griah derirngebtdn di redvieen avwst optwwhiaH: icaw Go- oper at e
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ha$' been
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engaging the portion of lug 48 of the first anchorage
part in an end of the groove 18. Then, a second
186  anchorage part 130 is dinstalled at the second
intersection, by engaging the portion of lug 48 of the
second anchorage part in the other end of the groove
18. Finally, two identical anchorage parts 3¢ and 130
are attached respectively in the two intersections 3,
15 such that each has an arm 40 which extends in a
respective end portion of the segment 14, in opposite
directions. The reinforcement part 15 with a length
shorter than or equal to the distance which separates
the two pins 46 of the two arms 40 which face one
20 another is therefore retained in the segment 14, in the
position shown in figure 6, In this pesition, the two
ends of the reinforcement part 15 are supported
respectively by the portions of lugs 48 of the two
anchorage parts 30 and 130, such that the reinforcement
25 part 15 1is retained on the plate 1 in the direction
perpendicular to the plate 1, and cannot tilt. 1In
addition, the pins 46 provide in each direction a stop
which can co-operate with the end surface 49 of the
reinforcement part 15 at the entry of the groove 18, in
30 order to stop the reinforcement part 15 in the
longitudinal direction of the high corrugation 6. Thus,
once it has been put into place, the reinforcement part
15 is firmly retained on the plate 1, and the plate 1
thus equipped can be freely handied, displaced or
35 tilted intoe any position, without the reinforcement

part 15 becoming detached.



35 tilted into any position, wi thout the reinforcenent part 15 becom ng
detached. - 21 - Wth reference to figure 8, an arm 40 provi des anot her
possi bl e node of co-operation with a reinforcenent part 15. In this node of
co-operation, which is known as the secduring node, the reinforcenment part
15 is forced onto 5 the lug 44 until the pin 46 is wedged resiliently in

the groove 18, mrghré&ﬂ@fd'eo"&%r fihanet be !aﬁtE%rn abnpordeied o fagid tate
the resilient co re%%: on of t e pin 46, tter can be produced with an
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41, which makes it possible to position the

reinforcement part 15 accurately relative to the
15 anchorage part 30, and thus relative to the plate 1.

In the securing mcde, the reinforcement part 15 is
firmly retained on the plate 1 solely by the effect of
the anchorage part 30. As can be seen in figure 8, the
20 securing mode can be used in order to retain a
reinforcement part 15 in an end segment 51 of the high
corrugaticon 6 which extends between an edge 52 of the
plate 1 and the intersection 3 adjacent to this edge.
Preferably, the reinforcement part 15 thus secured has
25 a length greater than the segment 51 in order to extend
from the edge of the plate 1, and to be able to be
engaged below a second adjacent plate, as will be
axplained hereinafter. The reinforcement part 15 can be
put into place in this position for example by means of
30 a sharp tap with the hand on the end of the
reinforcement part 15 which extends from the plate 1.
This putting into place is simplified in that the
reinforcement part 15 is guided axially in the
corrugation & by support of its upper wall 16 against
35 the plate 1 in the interior of the corrugation €, and
in that the support of the lateral sides 42 of the
plate 41 against the plate 1 in the interior of the

corrugation € maintains the retention lug 44 in a



put into place in this position for exanple by neans of 30 a sharp tap with
the hand on the end of the reinforcenent part 15 which extends fromthe
plate 1. This putting into place is sinplified in that the reinforcenent
part 15 is guided axially in the corrugation 6 by support of its upper wall
16 against 35 the plate 1 in the interior of the corrugation 6, and in that

the support of b@&&%r@r@én@ér%%s 1%3;&%1&991[%' ahe %%r%géb&%nt@ea@ ate 1in
the interior of_ the corrugation 6 nmaintains the r tention lug. 44 in a - 22

- position centBFE¥t af&F F’F@O?%Yt%e%orﬁh&&at?%n CatILNE ght- The
~correspondi ng tbethbtd ofodrhes fyridey eckBiofhefbével é8 &bson Dicilhiegparst i on of

lug 48 al so facthital &8 dhe Ouhdi PEOhc fhe et @t kAN halGe Ay N d heentry of
the 5 groove 18% %%Feet (@Ocrl ption provided above with reference to an arm 40

of the ancho? ag al so applies in an identical manner to the other
arm 40 which extends in 10 the opposite direction. It also applies to the

arms 140 which §ud f&éécﬂﬂﬁz%%”ﬁrf)b‘ﬁ&éd Od}%v%s Wike %E@@ré%e V’e!ot bt REm
cern corrugati ons 5 and t he

di fference that n
T or peront oAb oh T M AR BBERED Lt Do e b er Ty ¢ s 040 ¢ hus
bear the 15 sanedemfigragdncemrmarbdrcs tds tdidegl ermentd ofhitdhe eartrgd40 inncr eased

by 100, andi¢ heyna ddpdi0tDe:deseibPedr@0AIR, applies to the arms 140
which fulfill the same functions as the arms 40, with
the difference that the arms 140 concern the low
corrugations 5 and the reinforcement parts 115. In the
figures, the elements of the arms 140 thus bear the

15 same reference numbers as the elements of the arms 40

increased by 100, and they will not be described again.

It can thus be seen that an anchorage part 30 can co-
operate with two reinforcement parts 15 and two
20  reinforcement parts 115, in order to retain, alone or
by means of other adjacent anchorage parts, the four
reinforcement parts in the four corrugation segments
which are at the level of the intersecticn 3 where the
anchorage part 30 1is attached. For a plate 1 with high
25 corrugations 6 which are identical to one another and
are reguliarly spaced, and low corrugations 5 which are
identical to cne another and are regularly spaced, it
is thus possible to equip all the corrugation segments
of the plate 1 with parts for reinforcement against
30 pressure by means of only three sets of parts, i.e.
anchorage parts 30 which are identical te one another,
reinforcement parts 15 which are identical to one
another, with a length designed for the distance
between two low corrugations 5, and reinforcement parts
35 15 which are identical to one ancther, with a length
designed for the distance between two high corrugations
6.



It can thus be seen that an anchorage part 30 can co- operate with two
reinforcenent parts 15 and two 20 rei nforcenent parts 115, in order to
retain, alone or by neans of other adjacent anchorage parts, the four
reinforcenent parts in the four corrugatioh -segnents which are at the |evel
of the intersection 3 where the anchorage part 30 is attached. For a plate

1 with high 25 gory ugald.0pac6 W chighgei denti galgdL.,apeigpother napd are

regul arly spaced, an ow corru atlokrjl 5 whi clgtarfe i dentjcal to gne another
and are regul ar PYOEpHEERd, O t & sPPRBEP Pos i DYt o f8Gui PIAHEP e ¢9rugati on
segnent s of therplat@ecemginth ppatss &ldr thel forwegrentnagainnghe3®uiressure by

means of only three.&etssoferRaritacd - €. anchorage parLisp38mwht chiare
i dentical to_one ?o her, reinforcement parts 15 which ar e |dent|c%I to one
another, with a'f& %C{’h G8§i For the dSPEHce” B8Rt PERSE

corrugations 5, agmthstei anf onperent port sx38plUb ahivehlar evidembitalittso one
another, wth achengtbdesigned §osidihe dit ange befea twathbah ¢
corrugations are substantially horizontal, the low corrugations 5
being almost wvertical. The alphabetical order of the
10  reference letters given in figure 14 indicates the
order cf mounting of the parts. At letter A, a first
anchorage part is placed in an intersection situated at
the level of a lower left corner of the plate 1. Then,
a reinforcement part 15 and an anchorage part 30 are
15 arranged alternately, sequentially, according to the
horizontal high corrugation (letters B to Q), such that
the reinforcement parts are in each case in the support
mode with the two adjacent anchorage parts.
Reinforcement parts 115 are then placed in the segments
20 of low corrugations Juxtaposing the high corrugation
which has just been equipped, in each case making the
lower end of the reinforcement part 115 co-operate with
the arm 140 of the underlying anchorage part in the
support mode (letters R). The procedure is then carried
25 out along the high corrugation in the same manner as
for the first high corrugation, whilst ensuring that
each anchorage part 30 added retains a reinforcement
part 115 added in the step R in the support mode
(letters 5, T, U, V, etc.).
30
It will be appreciated that it is also possible to
equip only part of the corrugations or part of the
corrugation segments of the plate 1.

35 In the state represented in figure 14, the end segments
51 of the high corrugations 6 and the end segments 83
of the low «corrugations 5 are not equipped with

reinforcement parts. Starting from this state, the



- 23 - Wth reference to figure 14, a description is now provided of a
possi bl e nmethod for equipping wiwth reinforcenent parts all the corrugations
on the outer surface of the plate 1. In order to inplenent this 5 method,
the plate 1 is turned round and support-ed4agai nst a support, for exanple a

wal |, such that its outer surface is visible, and the high corrugations 6
are substanti al ety ld%%@'fr@loedtﬁﬁtﬂ OV (CQIhUgakLORSy@r e NhrAlDStswer ti cal .
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a pilurality of these structures. The interface between
two of these structures can be produced according to
figure 9.

30 Figure 9 shows schematically the interface between two
corrugated metal plates 54 and 55 similar to the plate
1 in figure 1, which are Jjuxtaposed such that their
respective corrugations are aligned. Figure 9 is a view
in cross section along the median plane of a high
35 corrugation 6 which extends through the two plates 354
and 55, Each of the two plates 54 and 55 is equipped
with the above-described reinforcement device, for

reinforcement of all the corrugations of the plates or



20 these can be cut froma profile with a long length. The plate 1 thus
equi pped with reinforcenent parts 15 and/or 115 retai ned by anchorage parts
30 can be used as a nodular wall structure in order to manufacture a 25
pressure-resi stant inperneabl e nenbrane; by -assenbling a plurality of these
structures. The interface between two of these structures can be produced

according to figure2as30nkigures.f shewgsscheamtigal lsiqube int erface

bet ween two corru?a ed met%l | ates 54 and 55 snrgla% to_the glaﬁte lin
figure 1, whi ch*are LXKt AP0sed SUSH tHHt TReY r PRESpacty vESRBFFUY s ons are
al i gned. Figurei9eis hyviewiasrectdgeseetdionraglcongatrhe aAdidni@l anes of a
h:c ghh35 COVrUgatai:@Qzl@ecYﬂhgge@éq{ ecslﬂ_sw@é@x@xﬁt heey taVMt-')él patas & and,Hp. Each
of the two plate an i s_equippe th_the above-described .

rei nf or cerren% d8\§/i &5‘89 fOF°FEfh JD%CE?I’ECI’)I gf?e alijf&f h(éoﬁ%lf’qagc&é)tni o(’ﬁs“ﬂb]fc}} he
plates or - 25is glssbstaskently ddasma@nordgdiet henrerhive gurats, antese

rei nforcement deyi Gesr&@erMihepar %Jaaltl V1T epkegent edariraBgedy 1@ r@spective
anchorage part 30 MhiC%Q !;Sa ftache taotlealcp of Ctle g#‘gt e;ﬁ§4 %qd 55 at the
level 5 of the r'nférsectidn 3 of “t hE*Ai gh r?%fgavfi 6PWAFEh °i's Fbsest to
the edge 52 of pPhetiekbeddlve shat elabaid®by e diaifdpsesmart pant 1% whi ch
i's arrfilnge?a? n thes hkjgmm%elwﬁﬂeom@hf Rakti:ght Yorbed oai%;m F]lh&;e@_ 26k ?nd
partially bel ow_the. pl at e rei.nfaqrcenen us reinforces
the high corrugé ePolnrp%era AEhEeFEvRT Bt° t%ﬁ"é’ E‘rlal é?gggc&e P&t \J/%gén the two plates
54 and 55.

In order to put the plates 54 and 55 into place, it is
possible to proceed as follows. The plate 54 already
15 equipped with the reinforcement device is firstly
placed on the support surface 60 on which the
impermeable membrane is to be mounted. For example, the
support surface 60 can be constituted by the upper
plate of & known type of thermal insulation barrier.
20  The plate 54 supports the reinforcement part 15 which
is secured on the anchorage part 30 such as to extend

from the edge 52 of the plate 54 by a certain distance.

The second plate 55, already equipped with the
25 reinforcement device, is then brought above the support
surface 60 adjacent to the plate 54, 1Iin a state
parallel %o the plate 54, such that the edge 52 of the
plate 55 which must finally straddle the plate 54 is at
the correct height. In the segment of corrugation 57
30 which is situated close to the edge 52 of the plate 55,
the high corrugation 6 of the plate 55 does not
comprise a reinforcemenlt part. When the plate 55 is
deposited in the direction of the arrow 59, a marginal
portion of the plate 55 straddles a marginal portion 56
35 of the plate 54 along the edge 52, whereas the
corrugation segment 57 of the plate 55 is engaged on
the reinforcement part 15, and the end of the lug 44 of
the anchorage part 30 attached to the plate 55 is



In order to put the plates 54 and 55 into place, it is possible to proceed
as follows. The plate 54 already 15 equi pped with the reinforcenent device
is firstly placed on the support surface 60 on which the inperneable
menbrane is to be nmounted. For exanpl e,-tde support surface 60 can be
constituted by the upper plate of a known type of thermal insulation
barrier. 20 Theppsatrhd pRErts the [Leh@iw@lemnten@arsturtéc\éhiz;@h dfs

secured on the hor a art 30 such S nd fr m t he edge 52 of the
plate 54 by a cgﬂéaln Ceﬁggg e sé%bn lgger ?rl%ﬁy eqU|gbed W th
the 25 relnforcéﬁ%#ﬁrmkﬁﬁ cde,r93 lithert 5ﬁ6ugﬁﬂséﬁbv% @%el@ﬁﬂﬁﬁﬂq Rrefvace 60

adj acent to thesplate 54, in a state paraIIeI to the plate 54, such that

t he edge 52 e|gﬁqsphnggﬁéébmhheg¥n¥%t dnall ,ét&gggégtmﬁge l at e 54 is at

the correct € se n corruga Ton e S|tuated
close to the edgeGrof Hite 5?&?@05%91“%% Wogh cépr ugath orfBrtsicme pl at e
55 does not conpifserahts ef ndOr eeaesthpar trelbi\heﬂcérh@tplp&ﬁt&SuséddmOSI ted

n the direotion.of Ahe.anr u 89, 8,08Col DAl pordd ony o the Blate 56

straddl es a narglna tion'5 | ate g
wher eas the cor#gat P n §é§ﬁenﬁlﬁ?né¥omﬁe ﬁV%ﬁe Bhats @ bagééeonjﬁh@
rei nforcemendt pasirddstiand the serd ofndiie | uguddi ofardthe Bochorwageipart 30

attached to theeQ%@ISfS%he plates 54 and 55, and at the interface
between the two plates 54 and 55, taking inte account
their straddling, the reinforcement part 15 with a
length which is designed for this regular spacing can
15 both be supported on two retention Jlugs 44 in the
support mode 1llustrated in figure 6, and c¢an be
secured to a single retention lug 44 in the securing
mode illustrated in figures 8 and 9, by using the play
58 relative to the other retention lug 44.
20
This property is due to a particular dimensioning of
the parts, which will be described in greater detail
with reference to figure i3. Figure 13 represents a
reinforcement part 15 retained in a high corrugation 6
25 between two anchorage parts 30. The representation of
the plate 1 has been completely omitted for the sake of
clarity. The dimensions represented designate the
following:
* p: distance between the centers of two successive
30 intersections along the high corrugation;
e d: length between the center of the anchorage part
30 and the end of an arm 40 at the level of the
surface 43;
e b: length of the lug 44 from the surface 43;

35 a: distance between the surface 43 and the lug 46;

e {: length of the reinforcement part 15.



- 26 - positioned opposite the |ongitudinal end surface 49 of the
reinforcenent part 15, without interfering with the latter, as a result of
t he existence of insertion play 58. 5 This insertion play 58 can exi st

wi t hout needing to produce the reinforcengnt-part 15 with dinensions
different fromthe other reinforcenent parts used in the interior of the

plates 54 and 55 T the.plates 94 and 55 have figrensions sush.that all the

| ow 10 corrugations 5 are fina é equi t ant, t'H within eac he
pl ates 54 and 5Breaptrkaty t1ee ikt 6R¢ akel stiRGe A9PARI ™Y pl at es 54 and 55,
taking into acceunt<tied ry stradedli ng,aide reinforcement part 15 with a

| engt h whi ch isygﬁngQQQED%r Qahszyggular spaci ng can 15 both be supported

on two retention l'ugs 44 i'n the support node illustrated in figure 6, and

can be secured to a single retention lug 44 in the securing node
illustrated in fThosresldy ared vA,thbympsi bgdd herqd)ay sbRatetatnae 10 die ot her
retention lug 4 . Thi . rty is,.d t rti.cu i si,ani ng of
the parts, whic OaﬁgTO%éﬁag%%%?ge 'i%ngﬁgzﬁgﬁgégﬁgiﬁﬁwk?ﬁugépggbﬂggeto
figure 13. Fi guF8laBoreqiicddentarta rei nfor EBREMISHRYT 1B EFai HePIH a hi gh
corrugati on 6 2bobet wegtetsd Bachomragehdgatis S0chdhheer epreserdoat ime of the

pl ate 1 has,peep. ely .omtt r e Kk | agi i.mensi ons
repr esent edlges?llﬁgﬁiﬁe‘% f%}?llrgélvm %g):rfe%entcg tﬁgp?egﬁgﬁaﬁ%e{%%t%g%nﬂxﬂg
centers of two §gcé6§slﬂ@el@@??ﬁe€r§ébtqu?n§ré’l%’ﬁg1t8hé3hfcﬁﬁnc%‘ﬁ‘1‘h\j%1]t€irﬁn; d:

| engt h between the center of the anchorage part 30 and the end of an arm 40
at the level of the syyface 4§E 4) b: length of the lug 44 fromthe
surface 43; 35 a: distance between the surface 43 and the | ug 46;

|: length of the reinforcenent part 15. - 27 - If it is considered that Y

= p-(1 +2d)15t heseadlyensionsyprelfarablyy ward 1365 tden fied [aiiargl eiqiadd ons:
Y2 <b < Y(Eq'i%gefﬁggﬁﬁéjﬁgn et $£2£EQ'EQVefsof the marginal portion
56. The combination of a plurality of wall structures
which have just been described with reference to figure
9 can be produced similarly at the level of all the
20 high corrugations 6 ¢f the plates 54 and 55, In
addition, similar measures can be employed in the

directicn of the low corrugations 5.

It is thus possible to produce an impermeable membrane
25 with a large surface area by combining in this manner a
multitude of rectangular wall structures on a flat
support surface. Corrugated metal plates can also be
cut according to other forms, and can be equipped in
the same manner. The impermeable membrane thus produced
30 can be secured to the support surface 60 by any

suitable means.

In the foregoing description, the retention Ilug 44
provides two modes of co-operation between the parts 30
35 and 15, i.e. a co-operation mode of the support type
represented in figure 6, and a co-operation mode of the
securing type represented in figure 8. As a wvariant

these two co-operation modes could be obtained by means



Thus, play 58 with anplitude (Y-b) is maintained in the position in figure
9. In the position in figure 13, the reinforcenent part 15 is represented

in the support node centered between the two anchorage parts 30. The 10

di mrension ¢ which represents the Iength~018the portion of lug 48 inserted

in the groove 18 is then equivalent to: c b-Y/2(Eq. 4). 15 Finally, the

two plates 54 aaﬁl Séwganpegtwel dedeimn.an Fper ngabl e a MBSl At pta*}ec | evel of
t he mar gi nal tlo é&)l natlélgn of a, Iur &1 of vvaJ structures

whi ch have jUSt b%% SCr 4 r er8ﬁ8‘é:L e 9 cinbe Foduced
simlarly at theosevinigly adﬂ tfh@ 200 hitgh i@ortl’rwgdwgblnsccﬁrrmlfqatthenpl@t es 54

and 55. In addih@na %w‘pl AP ec%ecaz%lb@o%@ﬁn@/@dpwttm@ dhr ggfd on of
t he | ow Corrygaﬁlﬁe i.s thus gosm ble to ro uce an | errreabl e
t

menbrane 25 W asrtgaé: suffafeVaFedy B rﬁ%ﬁg PRETHYR
mul titude of re€tahguleay bwabkrstzietairesnor.a flat support surface.
Corrugated netal plates can also be cut according to other forms, and can
be equi pped in the sane manner e | r meabl e thus oduced 30
can be secured to°t Ht Ogﬁpp%?icgﬁﬁgactg‘glﬁub?}lean%%l? ust FrSEnSCPEI 17t he
f or egoi ng descr ippdorsaktlive megbeat £ onah uge 44s pd ovi désf fewenindepesf of
fﬁ oper at i mbe{:é{\@}%' tf@rf@%ﬁr@l@ 39 @-flﬂéer15t% c@ns@.&&eotgq{eatﬂﬁ'ﬂla ]get ﬁf
e suppor ype re nt e ure an oper at.i on node 0§ e
securing type r ’Er%er??jg‘& |ﬁ“eF$§ g 8°fas?8 vafFant? Bﬁesé “twd co8fler ati on
nodes coul d be Dmiaaﬁe?d:lb’yr nmeansin -a28floaj:flntgvxospam¢wnia stinkt &7 om t he
anchor age part.pnSimdardyxet-her piad e 4L provides both a unit for
positioning of the arm40 in the high corrugation 6, and a stop unit for
the reinforcenent part 15 in the 5 fixed state. As a variant, these two
functions coul diber f gefelkérce byosepanatee Bl enents:ctibeadbovewdestr iabed

techni que for productd %n@;feraﬁo' gﬂ@&@ﬂ@blﬁng@?ﬂ%@@@ ¢Abube uparkd)
different types t anks rder to constitute the prinmary

i nper meabl e menb ar’i“é(%Bf an gﬁﬂ%rf‘%ﬁl'( |pﬁl§mF‘5h‘6I s Tal Y0 %r 1 n SR | oat i ng
structure such dsulalargtihane’a amketheorshiye |THee.wal3 WA threefwerserde 7tlo fi gure

10, a sectional c¥hew fs aarretm%%rg,anli%eme%pé/vs @mlrmerrmﬁ%e asul at ed

vessel 71 \_/r\%]& hv\g :?eneral |y mounted i n the double huII 72 of
the shi p. TGS 8 PesdBl © C?Iit%%'hﬂﬁfshe§h§ &FFW&PS}t?Jrﬁféjr ndal’& barri er
which is vessel, a secondary impermeable barrier placed between

the primary impermeable barrier and the double hull 72
of the ship, and two insulating barriers which are
placed respectively between the primary impermeable

25 barrier and the secondary impermeable barrier, and
between the secondary impermeable barrier and the
double hull 72,

In a known manner, loading/unlcading piping 73 which is
30 arranged on the upper deck of the ship can be connected
by means of appropriate connectors toe a maritime or
port terminal, in order to transfer a cargo of LNG from

or to the wvessel 71.

35 Figure 10 represents an example of a maritime terminal
comprising a loading and unloading unit 75, an undersea
pipe 76, and a land installatioen 77. The loading and
unloading unit 75 1is a fixed offshore installation



20 designed to be in contact with the LNG contained in the vessel, a
secondary i nperneable barrier placed between the prinmary inperneable
barrier and the double hull 72 of the ship, and two insulating barriers
whi ch are pl aced respectively between thexpri mary i nperneabl e 25 barrier
and the secondary inperneable barrier, and between the secondary

| mper meabl e bar ghgfr andd he doubl & huldy 724 10,@ knows,maRNnes, wnjcn

| oadi ng/ unl oadi n i ping 73 whi.ch 1s 30 arranged on the upper deck of the
ship can be conﬁ%@gﬁgxbgjﬁbéﬁguéﬁ Appr 8Pri AP CohheTt S f% HRRYS ne or
port termnal, &anbondée b6 timandbeedaftaxgolof tLNG f VDMWDEch o cihe eesse
71. 35 Figure 10,f.ennesents, a@hgxaﬁ@é&i&}/ﬁ1?6%&'15%”%1&&56 naj3 conpyd sing a
| oadi ng and&?nlo din %hlt 75, _an under sea glge 76, ang a land installation
77. The | oadl ng®&ht® 'til'Gadi®RG  Lhi 2575 i’'é a®FFXEY o shote FH&9% | &fion -
29 - conprisi ngnatimols | taakery4 andcancoween 7@ ipki, chhEuppeptssdritedobi | e

an174- The nobiee 4 /4 §H@p95E§r§oPU8€|%h8ftkﬂéy!@%edikbexhﬁhﬁjl,bes 79
whi ch can be connecte

to the | oadi_ng/ unl oadin i ping, 73.. The 5 adj ustabl e
nobi | e arm 74 at&pt S tHFHNY dﬁﬂée35o eﬁﬁ?ﬁénéoggﬁ?gr%gjﬁP%&ﬂﬁﬂﬁﬂﬁ(ﬂf pi pe,
not represent edthexteands: it then mtrerticorthef ibhé towenlV8.ickheé 1.0datieng and

unl oading uni t va:per g icadi Ng fRd;upl eadi ng Lhgkheekanker 500 fypomor to
t he | and |nstallat|oq{77. The 19 Ia%%er conpri ses Ilquefled]gﬁgﬁggorage
vessel s 80 and CONHECT 0N PiPFas® 81" Wit & &£C5RfAEET eRY by 1 &fsea pi pe
76 to the | oadipgoor 7énl baditrie udbtdi¥by The undeadibag piupet767frakee t

possi ble to trapsiersdd quefded gas hatyeen ¢ he,laading or, unl oadinag unit 75
15 and the land jnstallation 77 over | ong .di'stance,_ for, exanple 5 km
thus making it bb%%?%eél 16k &5 ERE EhaRaciBhker FhlaRt Y dHyg tdi’st ance

fromthe coest awditie thed daditrg landounlldadirayg apeeag | distar®,| nfcar der to

generate the pressi& necegsarynhor Jfhamsf el ofkBeph b quef i gd.gaspuse is
made of punps on hoard the ship_ 70 and/ or punps. which _equip. the |and
instal | ation 779@mMAT pUps mﬁﬁ]cﬁ‘tecﬁn pothedf 8RR Ty ARATuRPEadiHg tunit 75.
25 Al though t hedwyviernt ithie hasbeen alesomlbedingasgacitatdanen with a plurality
of particular enbodinents, it will be appreciated that it is in no way
limted to these, and that it conprises all the techni qgues which 30 are

equi val ent 10 tFe nREFRE de<tr i BEFLEE Wi aBTEREVFS coMBFIRRG ohs, f9% t hese
come W thin thetsoopewfoft tde Nigokifoad Fae, uses ofs tiredeyerth Puwgnt ann”,

“compri se’ or " pogldidene 33napd Johelia £an LaateduhonT ees BAkL SXlude the
presence of elements or steps other than se. , ‘
installation 77 and/or pumps which equip the loading
and unloading unit 75.
25
Although the invention has been described in
association with & plurality of particular embodiments,
it will be appreciated that it is in no way limited to
these, and that it comprises all the techniques which
30 are equivalent to the means described, as well as their
combinations, if these come within the scope of the

invention.

The use of the verb "contain", "comprise" or "include"
35 and their conjugated forms does not exclude the
presence of elements o©or steps other than those
indicated in a claim. The use of the indefinite article

"a" or "an" for an element or a step does not excliude



indicated in a claim The use of the indefinite article "a" or "an" for an

el ement or a step does not exclude - 30 - the presence of a plurality of
el enents or steps of this type, unless otherw se stated. In the clains,
any reference sign in brackets cannot be 3@ interpreted as a [imtation of
the claim - 31 - CLAIM5S 1. An anchorage part (30) for an inperneable wall

structure, the anchpragengarbrcanpslgiangr ySar atiagdmntodnitef32,0£33)

whi ch can be atﬁgﬁpqg to ngeogtqﬁuggﬁgace o{ an i nperneabl e netal plate
(1) conprising corrUQEEVons i ch prolegtsF?o%1the side of the inner
surface (2) of the plate opposite the outer surface, the attachnent unit 10
(32, 33) being mblind a:lkaratt aghedetordhie pligheiat vtherdwyelafotame _

| ntersect!on, (S)pRehaRen A LiLsh fuagtLon, belonaino o, a series of first
paral | el corrugations ) and a 'second ‘coriugati on belonging to a series of
second parallel 15corrugations (6); and a retention unit (44) which can
co-operate with a longitudi nal end of an elongate reinforcenent part (15,
115) in order to retain the reinforcenent part in one of the corrugations
(6, 5) which 20 intersect at the level of said intersection, the

rei nforcenent part being designed to be arranged in the corrugation, in
order to increase resistance to pressure of the plate. 25 2. A

ready-to- nount assenbly which is suitable for producing an inperneabl e wall
structure, the assenbly conprising: an anchorage part (30) according to
claim1;



the inmperneable netal plate (1) having the series 30 of first parallel
corrugations (5) and the series of second parallel corrugations(6), the
first corrugations intersecting with the second corrugations at the |evel

of intersections (3), the corrugations prdjecting fromthe side of the

35i nner surface (2) of the plate; and the el ongate reinforcenent part (15,
115) being able to be arranged in one @kagsggd corrugations (6, 5) on the
outer surface of the plate opposite - 32 - the inner surface, in order to
i ncrease resistance to pressure of the plate. 3. The assenbly as clained in
claim2, whereih-thetbanchorayee partt cofini sksr aapl umeleirmpabler etsgrt i on

units (44) which carbmr&g@eat @h@wgrtbﬂc&%@@cbay@ %@ﬁl@hn@ plurality of
rei nforcene parts Ot % ret ﬁ g orcenent eparts in a

plurality of corrugéilon SEgiTE uWﬂc %Fﬁiﬁﬁﬂuﬁ ottitdrded
intersection (3) mhéﬁe%ﬂWeOaﬁ@h05agéa@&uqf|am-am@&@medbl@-m@mﬁi assgmbl y as

claimed in claim2 of1) ,cdm@QﬁghﬂgtB@kfd&éﬁﬂdn%nwﬁmbh ﬁﬂéﬁeéﬁﬂtﬁa%rQQﬁJate
with the 15 end of the J el enent art_( % ﬁe ort state in
brc% Eg

which the retention Uit & op ?hel%% of*'th @CFel A% a
di rection perpendi culrostiget Harepl apeer 20uBfTdpre, asbentibraadmehti nedti n one

of claims 2¢d0 4, wheysgi n3theeh gl emtiondnid a%%@cﬁ@doﬁ)@r@ﬁee ;Watdé the end of

the reinforcenment p rt in_a.securing.state in h retentl n|t
secures the relnforgéneneﬁﬁﬁwoéuif 6 R8 a%&hg’za eBarat t30),

such that the reinforcameatipart begoneiad netloonat heepliase %6l elfivdsyr t he
effect of the ancho&ﬁg@lgggtcogrﬂggkﬁﬁﬁgn@hya@a g|§b8§§dlébf¥u§éﬂad%|alNB 2
to 5, 30wherein the rq%gg&hon qpl g44)sé¥léghe apch%&% 84 parallel
15 corrugations {(6); and
a retention unit (44) which can co-operate with a
longitudinal end of an elongate reinforcement part
{15, 115) in ocrder to retain the reinforcement
part in one of the <corrugations (6, 5) which
20 intersect at the level of said intersection, the
reinforcement part being designed to be arranged
in the corrugation, in order to increase

resistance to pressure of the plate.

25 2. A ready-to-mount assembly which is suitable for
producing an impermeable wall structure, the
assembly comprising:
an anchorage part (30) according to claim 1;
the impermeable metal plate (1) having the series

30 of first parallel corrugations (5) and the series
of second parallel corrugations{(6), the first
corrugations intersecting with the second
corrugations at the level of intersections (3),
the corrugations projecting from the side of the

35 inner surface (2} of the plate; and
the elongate reinforcement part (15, 115) being
able to be arranged in one of said corrugations

(6, 5) on the outer surface of the plate opposite



part is placed at the end of an arm (40) which is connected to the
attachnment unit, the arm being placed such as to extend in the corrugation
(6) in which the reinforcenent part (15) nust be retained 35by the
retention unit, in the attached state of the-anchorage part (30). - 33 -
7. The assenbly as clained in claim6, wherein the armconprises a
positioning unit (4lgnhaMithhed GAREQUE, W Chhdess desiigheda§or ras tdanguer se
profile of a corrugation of the plate, the positioning 5 unit being able
to co-operate with the ppqegtsgrgtofh@“? &8 %of the lateral walls of the
corrugation (6), in order to position the armin the corrugation, in the
attached state of theanghaiane paftc(30)ed 10n8c1dbg assamalrkias gl med in
one of clainés 2to 7 erein th? retention unitL coirjgrise at!urgc.(44,

48) whi ch can’ ext end 1BHGIEddi RAFFy SPRPA 20T r igREOR ofY the PTETE. T t he
attached state of 1Bittse ahthorhgehpantn, tdhensgienforwidientepeaaticenpri sing
a receptacl e (18) whiseh i 5£OReNyalrdheyl eyel Lafi nackeagitudpnatsend surface
of the reinforcenent Ipcglrt, and can. re%?%ve t he Iucge[n%f tt he retention unit.
20 9. The assenbly a& ‘G%ai m8d FrR-¢thi M'E, WREFETH | u§ebr>tHe r &t ent i on
unit conprises a thirxkesddtporti onr{ud)t iwhisclyreans cohoperate al tihe he

| ongi tudi nalp end surfaes (A9)cHdf itfie dsenf onCeppnNin2aparte aMiydgfe tO stop
t he reinforcenent partrt( 15) Itgn%\%fgdl nally relative to the lug (44). 10The
assenbly as clai med 5% cl'&i 9% Tein the thickened portion (46) of the
|l ug can be forced 30 into the receptacle (18) of the reinforcenent part,
in order to secyre the raiddfgneemntcRaied(19) fiaim ¥y o the anchorage part
(30), by resilient formati on of the t%g)kened portion Qnd/or of_.t he

receptacle of the rertit of ReHEMC 35H AT . can ‘co-operate with the
15 end of the reinforcement part (15, 115) in a

support state in which the retention unit stops
the end of the reinforcement part in a direction

perpendicular to the plate.

20 5. The assembly as claimed in one of claims 2 to 4,
wherein the retention unit can co-operate with the
end of the reinforcement part in a securing state
in which the retention unit secures the
reinforcement part (15, 115) on the anchorage part

25 {30), such that the reinforcement part is retained

on the plate solely by the effect of the anchorage

part.
6. The assembly as c¢laimed in one of claims 2 to 5,
30 wherein the retention unit (44) of the ancheorage

part is placed at the end of an arm (40) which is
connected to the attachment unit, the arm being
placed such as to extend in the corrugation (&) in
which the reinforcement part (15) must be retained

35 by the retention unit, in the attached state of
the anchorage part (30).



- 34 - can co-operate with the |ongitudinal end surface (49) of the
reinforcenent part, in order to limt the engagenent of the lug (44) in the
receptacl e, beyond the thickened portion (46). 5 12. The assenbly as
claimed in one of clains 8 to 11, whereinszthe receptacle of the
reinforcenment part conprises a longitudinal groove (18) hollowed in an

outer surface (37) ofyd hesahnloreement; part s10ehieh ks deshaned dig face

opposite the plate. e asse as clainmed 1n one claims 2 to 12,
wherein the attachneﬁﬁmtuﬁqmpééﬁ%?l§esp§sﬁéé8n{@%)‘ﬁHﬁth ééh b Gt t dched to
t he outer surface ofcdrihteulbwpliaheifljebignesifdrent techearance fofbneunder cut

(4) of the plate, at,thg hﬁ%%hg%ﬁlkﬂechﬂtﬁﬁéeﬁhaggh(3ﬂ1 of 55§%ngl&pations.

14. The assenbly as cl ai Inclaim13, wheréin anc orag part
conprises a body (310 WEith PhEF etPs CoRRBEREY PhED ofPBadhaFEt éifti on
unit (44) and a rod {i82)lesdichfcamrediasetrhe eatlst of t hiee bodyrwdd disin

providing an enpty space (ﬁ?) @ﬁ&%@eﬂxih%ﬂku$§8%5 Egge %%ﬁGﬁth as,cl ai ned

in claim14, wherein the rod (32) has a beve formwhich narrows fromthe

body (31) towards tH&PHEERES3) of™ het%chaFB@%heﬁbrtst%e 169he ddenbly as

claimed in one of claiat®wrageopdbt WhEr.ein the assenbly additionally

conprises a;gecond anchorage part (130) conprising an attachnent unit (32,

33) which can bg attached to the outer surface of the plate at the |evel of
S

a 35second i nt ePsecti¥n FHCHE-Yt BE Grd§at t8n OPR Whi GHeERE Feitff orcenent
part (15) nust be ret athedinanchea retemticon wmit ¢ddpriduschacangcotddper ate

with a second longité%# nahh?@ﬁ Okmkhe eitéﬁ%" longitudinally in a
corrugation of the plate, in the attached state of
15 the anchorage part, the reinforcement part
comprising a receptacle (18) which is open at the
level o©f a longitudinal end surface of the
reinforcement part, and can receive the lug of the
retention unit.
20
9. The assembly as c¢laimed in claim 8, wherein the
lug of the retention unit comprises a thickened
portion (46), which can co~operate with the
longitudinal end surface (49) of the reinforcement
25 part, in order to stop the reinforcement part (15%)
longitudinally relative to the lug (44).

10. The assembly as claimed in claim 9, wherein the
thickened portion (46) of the Ilug can be forced
30 into the receptacle {18} of the reinforcement
part, in order to secure the reinforcement part
(15} firmly on the anchorage part (30}, by
resilient deformation of the thickened portion
and/or of the receptacle of the reinforcement
35 part.

11. The assembly as claimed in claim 10, wherein the

anchorage part comprises a stop unit (43) which



reinforcenent part, in order to retain the reinforcenent part in the
corrugation, the reinforcenent part having a length which is designed for

t he di stance between the retention 5 units (44) of the two anchorage parts
(30, 130) in the state of attachnment to-the plate, such that the
reinforcenent part is retained on the plate, between the two anchorage

parts, by co-operatiQp, Widh,JNebtwq,iel eMd Ol ilidSiind® Lha He Rssenbly as
claimed in one of claims 2 to 16, wherein the reinforcenent part (15, 115)
is constituted by a ProfiledBody W CACETInskH M cros¥ CectiCort M5 18. A
process for productitdre chegeraper nEabhe Way | (44 utt urles conprmitsialg,

supplyi ng an inper ngal) g amehal 1l At oWt thna(series of first parallel
corrugations (5) and a 20 series of second parallel corrugations (6), the
first corrugations intersecting with the second corrugations at the |evel

of intersection$Z(3)Thet heseobiygati ohsiprd)ectamy 4 arhative $i d@ dfl,an i nner

surface of the plat g;n22a0 an@ NG @HABER0TAIE RAT fe {3 Dr LRERET $aG an
attachment unit (32, 33) .and a retention unit é44%, gih ag to attach the
attachment unit to (GUEGEER Curfulde WSRLPAG GFAEES odpasi e LAEST nridr

surface at the | evelarof oo obuttrcd nfefsecti os; r8SMhiamcangnhg ranrtel ongat e

reinforcenmery part (Apkn As8qeQIgMgatd0n 88058 s Ad agenb1he.t he
intersection on the outer surface of the plate, such as to nmake a

| ongi tudi nal end of the reinforcenent part cooperate with the retention
unit (44). 35 1336 Thearasargbhy assetoimkanchorageparkaifnk3@) toomeri si ng an

attachment unit and u%erx%ti%ntth@natﬂ'ﬂialéhmézy@hu@&tébrﬂ%xti%‘é*% tah%_e%'fdt 3{%@@,”" uni t
to the outer surface _of the plate at t?g | evel of a second intersection
e

5(3) in the vicinity 9l K87 PPsETFACBFSet? i b WRET Y tHE FSestTardffor age
part (30) i% attached;atwhet’®i nby heeseél héwot celreatapar t of s aar naniyedtuitn t he

corrugation segnent (44),shikgh,extends. belivaerhhe st WR | DLELSQALHiQRs and is
retained on the plate 10 (1), between the two anchorage parts, by

cooperation of the tWd PIngPEuT?PHai9%H®850f the reinforcenent part (15)
with the two retention units (44).

14. The assembly as claimed in c¢laim 13, wherein the

20 anchorage part comprises a Dbody (31} to which
there is connected the or each retention unit (44}

and a rod (32) which connects the head to the body

whilst providing an empty space (39) between them.

25 15. The assembly as claimed in claim 14, wherein the
rod (32) has a beveled form which narrows from the
body (31) towards the head (33) of the anchorage
part.

30 1¢&. The assembly as claimed in one of claims 2 to 15,
wherein the assembly additionally comprises a
second anchorage part (130} comprising an
attachment unit (32, 33) which can be attached to
the outer surface o¢f the plate at the level of a

35 second intersection (3) of the corrugation in
which the reinforcement part {15) must be
retained, and a retention unit (44) which can co-

operate with a second longitudinal end of the



15 20. The process as clained in claim18, additionally conprising:
securing the end of the reinforcenent part (15) on

t heretentionunit(44), suchthatthe reinforcenment part is retained on the

pl ate solely 20by the effect of the ancharmge part (30). 21The process as
clainmed in claim20, wherein the reinforcement part(15)i sarranged ina

corrugation segment (31)owhieb,€xt gpds, betyeen Lbe 25,i Nt@Lagat | QApe(3)
where the anchorage part is attached, d an edge of the Ql ate (52), and

an
extends fromthe edd& ot rRE™piat e PPh or dét t 6"Pe &OFEUER bR engddEd in a
corrugation of an adjedcgptcphatie (55t 30=22Fhe gpr deesghas whlighmedsi n cl aim

18, additionally comusd;ghRg: @ht achd NgiapchoL agerRats s t630)r LM Ng i N
each case argnattachnent uqlt an fgur units for 35 retentjon orb t he outer
surface of the plateé™ & t/hé | 8vetPof V|l PR PAEPRELT i by (13)°)of* Tt he

plate (1); and - 3%he astraiegi g pefadlorgenent phet 9lets; 08)h ithadl | the

corrugation segnent spehiCh &xhenflehp 886P ¢aseRatWegNHWR HeNt I8t i ons,
by making in each c%% two | ongitudinal ends of the reinforcenment, part 5
co-operate with two &REI SRCUNTTS {29 RPTis e ho? B FHICE whi ch
are attached at the #igvelthef tvherdatwortiishensgtsi ons (3), such as to retain
the reinforgenent parts on the plate.

17. The assembly as claimed in one of claims 2 to 16,
wherein the reinforcement part (15, 115) is
constituted by a profiled body with a constant
cross section.

15

18. A process for production of an impermeable wall
structure comprising:
supplying an impermeable metal plate (1) with a
series of first parallel corrugations (5) and a

20 series of second parallel corrugations (6), the
first corrugations intersecting with the second
corrugations at the level o¢f intersections {3),
the corrugations projecting from the side of an
inner surface of the plate;

25 arranging an anchorage part (30) comprising an
attachment unit (32, 33) and a retention unit
{44y, such as to attach the attachment unit to the
outer surface of the plate oppesite the inner
surface at the level of one of the intersections;

30 arranging an elongate reinforcement part (15) in a
corrugation segment adjacent to the intersection
on the outer surface of the plate, such as to make
a longitudinal end of the reinforcement part co-
operate with the retention unit (44).

35

19. The process as claimed in claim 18, additionally

comprising:



10 23. The process as clained in claim22, additionally conprising:

arrangi ng reinforcenent parts (15, 115) in all the corrugation segnents
whi ch extend between an edge of the plate (52) and intersections adjacent
(3) 15to said edge of the plate; and seewddng in each case the end of the
reinforcenent part on a retention unit (44) of the anchorage part attached

at the level of the GanLgsRgNdi BP-bMM elRELS-0R paveh (1hat ddhgrielinfor cenent
part is 20 retained on the pnlﬁate sol elg%l1 by the effect of the chhorage
& g s

part extending fromthe Sdge 6 t Hepi HELEREARD HPéFmeSBF8 i®fsul ati ng
vessel (71) arrangedd mtt26hatkepporactstenictupié, tohehy essedr conpgricsi ng a
thermal insulation karriner papde an: i ARErBabl & har ckebndh] e s desingned to
be in cont act with azsroduct contai ned in the vesgfel, t he i%?er abl e
barrier conptising aready- o odhf AEsenily 58° 3der & met 15 SSite *6F cl ai ns
2 to 17, in a nount ethegeatbe 2brsiA ghihpredo) péor tHE tisanspachedf a cold
liquid product, the . ghi-RigowBei skRgrardattie Juld (s72r-3538d anvessel (71)
as clained in claim24, arraniged in the 1gﬁuble Bull - 3‘?1 - 26. The use of -
a ship (70) as clai mied PH2EFEF i ¥E° S 0r 1'Gadi*hg Br SOhe ¥k "6 Pa H061 d
| i qui d product, wherteion antcotgkdtiignisd prdbduet iedagonveyred the owdletiensul at ed
piping (73,279, 76, 83) frem@intarad Bwhl 0atdNaLfe | RALS] OnAge o
installation (77), to or tf.rom t{1et¥1esstel of1 thetshl 71%1. 27)%tr nsf er
systemfor a cold |iGqUitd produtt, t'he WO -°On9t u%lvgat]eme 8fprisi i§€a ship
(70) as clained in cleainfrrem@st ippstl at B piwpichg {13, t¥9, B er8ljpnwhich is
pl aced such as to caopnect (4he, vessel (71) installed in the hull of the ship
to a floating or |land storage installation (77), and a punp to convey a
flow of cold liquid product through the

15 20. The process as claimed in claim 18, additionally

comprising:

securing the end of the reinforcement part (15) on

the retention unit (44}, such that the
reinforcement part is retained on the plate sclely
29 by the effect of the anchorage part (30).

21. The process as claimed in claim 20, wherein the
reinforcement part (15) is arranged in a
corrugation segment (51) which extends between the

25 intersection (3) where the anchorage part is
attached, and an edge of the plate (52}, and
extends from the edge of the plate in order to be

able to be engaged in a corrugation of an adjacent

plate (55}.
30
22. The process as claimed in claim 18, additionally
comprising:
attaching anchorage parts (30) comprising in each
case an attachment wunit and four units for
35 retention on the outer surface of the plate, at

the level of all the intersections (3) of the
plate (1); and



15 insul ated piping fromor to the floating or |and storage installation,
to or fromthe vessel of the ship.

...37._

arranging reinforcement parts (15, 115) in all the
corrugation segments which extend in each case
between two intersections, by making in each case
two lengitudinal ends of the reinforcement part
5 co-operate with two retention units {44) of the
twe anchorage parts which are attached at the
ievel of the two intersections (3), such as to

retain the reinforcement parts on the plate.

10 23. The process as claimed in claim 22, additionally
comprising:
arranging reinforcement parts {15, 115) in all the
corrugation segments which extend between an edge
of the plate (52) and intersections adjacent ({3)
15 to said edge of the plate; and
securing in each case the end of the reinforcement
part on a retention unii (44) of the anchorage
part attached at the level of the corresponding
intersection, such that the reinforcement part is
20 retained on the plate solely by the effect of the
anchorage part extending from the edge of the
plate (52).

24. An impermeable insulating vessel (71) arranged in

25 & support structure, the wvessel comprising a
thermal insulation barrier and an impermeable

barrier which is designed to be in contact with a

product contained in the vessel, the impermeable

barrier comprising a ready-to-mount assembly as

30 claimed in one of claims 2 to 17, in a mounted

state.

25. A ship (70) for the transport of a coid liquid

product, the ship comprising a double hull (72)

35 and a vessel (71) as claimed in claim 24, arranged
in the double hull.



10

15

26.

27.

_38_

The use of a ship (70) as claimed in claim 25 for
loading or unlecading of a cold ligquid product,
wherein a cold liguid product is conveyed through
insulated pipring (73, 79, 76, 81) from or to a
floating or land storage installation (77), to or
from the vessel of the ship (71).

A transfer system for a cold liquid product, the
system comprising a ship (70) as claimed in claim
25, insulated piping (73, 79, 76, 81} which is
pilaced such as to connect the wvessel (71)
installed in the hull of the ship to a £loating or
land storage installation (77), and a pump to
convey a flow of cold liquid preduct through the
insulated piping from or to the floating or land
storage installation, to or from the vessel of the

ship.



