- 1 - | 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 praoduct. In certain netal nenbrane
tank technologies, in particular in the fields of the transport and storage

~of liquefied natural Eg\ S _(LNG, _an |1ri?)er meabl e nenbrane 10 consi sts of
corrugat ed IWDGFW B&Eafqéé \Aﬁ?%q‘f: Ae on their inner surface a first

series of corrugations and a second series of corrugations, the respectlve

directions of \A@ﬁ&hla{,@npﬁérpeggwyé@r toCaiHUga d NS o ef dldlusctype WfOV' de
the metal menbrane with a resilient. 15 deforpmati on capaci UTyLP\A,hlch

desi gned to absSPH I ESSR A CREBRTANG | 587K%r paPti Smttai?éﬁsrral
contracti-on,5 t hehintdreost descgpeedstsurengkhinhe tobd, limaddgbmaduct pressure
caused by novenents of the |oad, and, in the case of floating structures,

deformation of the 20 huJl in svel | . However rrugations of this_type can
be vul nerabl e tb"exEBEEF VR pPetshr MBI IfrF“ﬁ? de e(kaKi rove tHE

resi stance of apaenimdre ofn tthes figpelst oopressuresndERrA- 2086 784 yageposes t o

insert 25 reinfgrcemmnteielenaplsapelow | ﬂ@;)coranug@ﬂbbeméabp@tmame
menbrane and its support. One of thée reinf ore el errent%hgjr osed can be

clipped onttP ancemistcut o CERBIRE rjd?%ern?@ 808 arag ot T &di ment ,
t he i nvention ptiosimdesrenr eathfate- aoditrsassenbeéy whi chriwgstuianasblaedf or

produci ng an inpergeable wallisg rugkur %ﬂ:&g 2 BASERND Ve GO MDEE SENGE S RN
i nperneabl e netal plate haV| ng .a series of first 1;1>aral | el corrugatl ons and

a series of sec®hFParas af 3BICH ATGaBTREEREETT 5t CRTTY
i ntersecting w thid heyseccona ichr rtigat nersl atertrareewsthofa |m~°elrls®®tt| ons,

the corrugafd Onéepéﬁaaec%hng dabamithe shde, of ; an a@mn&yrf&ce Msddpe pl ate;
- 2 - an elongate reinforcenent part bei ng abl e Pe arrangeclﬁet ne of
said corrugati oRST G HShe" Bt er C§f}r i %o ‘E‘hé’aﬁlté% ¥ppdsPle HHErner
surface, in ordesntmadtuicngasder e.yldsbanamct cepreser efofthehelqadat ehe5 and an
anchor age part GOl 15110 20 rat LaghEENLy URbLedbich SaNcipe Aldached,to the

outer surface pllate, at _the |evel of an int ergectlon of th
corrugation in Whithe tRSS e‘?%f@??éﬁé’ﬁt SFARCPESF 0 PRt PEIHI Y8 CtarkdCa

20 hull in swell. However, corrugations of this type can

be 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 intersectioens,
the corrugations projecting from the side of an inner

surface of the plate;



10 retention unit which can co-operate with a |ongitudinal end of the
reinforcenent part in order to retain the reinforcenent part in the
corrugation. Accordi ng to sone enbodi nepts, an assenbly of this type 15

can have one or a plurality of the follow ng characteristics. According to
one enbodi ment, the anchorage part conprises a plurality of retention
units, for exar@dl e IONORGS t KEeBLRFCINL WHitdh &&An€o- 8péfat E°wi PR
respective endsar@fangepl uril idnge 0bfr eddifdor eepengapariss, ofiortiexampkert wo,

three or four, jn.Qrder to t he_rei r n ts.. lurality of
corrugation segsrlrlé:nt ézgv\/rﬁ%:ht%t%e%altgt%heoqu)?glftgoﬁ%ﬁei?rﬁ%r glélé??%enngﬁv\her e
t he anchorage pideri $oatifgERade AEEHPERRF th° e SB6edioFerte PHETEF each

retention umit AN co-operate with the end of the reinforcenent part in a

support state i), Wil Gl e [SLentd ol il SLaPS A hRenendaot (Ren
rei nforcement partoif & direéction perpendrcilar to the BI ate.” According to
one enbodi nent ,cathéoratd@dredettontihen anticr sarie6eopér 408 RiBRSt hdtend of

the reinforcemaide paeteBS dfn &n seakirBgcsiad eoifn M chothegaet@nt ian unit
secures the relnf.opceqent, nard reemy@ gggﬁgoggg%op%t refliholNalokng
t d he prate™Sol@ly by the effect of the

reinforcenent part is retained on ) .
anchor age p&rt .retengionpppdk dvipich ccaheewbsdrientith e Hinwddirétent i on

unit and the oreRBCHE r ehaf eecopentenpaid @ie dbsi ghesk stuchrasaia heeable to
co-operate in tggi&fg%cg% ﬁgqgﬂﬁéQQFQh%OEorrugation.

According to some embodiments, an assembly of this type
15 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
20  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
25 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
30 the end of the reinforcement part 1in 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

35 in a securing state in which the retention unit secures
the reinforcement part on the anchorage part, such that
the reinforcement part i1s retained on the plate solely
by the effect of the anchorage part.



5 operation states. Thus, the nost appropriate cooperation state can be

sel ected according to the characteristics of the application concerned,

al ways using a single set of anchorage and rei nforcenent parts. 10
According to one embodi ment, the or each Pefention 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 re'nforcenﬁﬂ@cd%ﬁing”%%togg éﬁﬁ@&ﬂﬁgqut%ﬁeo&eégeﬁlEﬁhéﬂﬂﬂon|u&1Ehe
attached state of _the anch or Eart Accar d g to one enbodi nent, the or

each arm of the®®d Hifciidr §§€ ﬁ? S e T B pﬁ‘r o&FFi SRTHY Etuc\ﬂ €8 a
contour whi ch itso desi gned tfcorc<&ttg%“n$eensetpeotwbeaé‘br@n@mmalt icom of the

plate, the ppsifionidgnuni ttal%lsng ahls, t OtRO- OpssAt €a d;ypﬁ&pxtﬂa%epl ale at the
| evel of the lateral walls of the corrugatlon i,n order top Sltlt?{l 25 the

armin the corrPREEITRD | FtPRE afPRcHRY STHCE 6P t AECAREHST ad® pdrft.
Accordi ng to onehamigdinistticst et otheadtprldcentpon apmiceroedpr islesya | ug

whi ch can exter@si;&ﬂgl dudipglly ddt ao30 gRERMEAId 0Rnal t8En Rl dldhenitn the
attached state of t e anchorage part, the reinforcenent part conprising a

receptacl e whi chRFsS open at the level of a |longitudinal end surface of the
reinforcenglt part, and can receive the lug of the retention unit. 35

According to 0n§c53g5¥ﬂd“%%tonEh@mﬁb@hﬁgnﬁr“%H%r Qaﬁacﬁe£é%@ﬂﬂﬁbdﬂﬂdit
conprises a thi ckened portion, which can ﬁ; per ate with I on%l t udi nal

end surface of Phet® aANChHokadH feemehi BT |‘?1t ordfer °19 8?0
rei nforcenent paliicH omgl tamhoegitleyl ried atthee emj:atdinelelnug.urmtcor’dhﬁg arg one

enbodi nent, t hebé:m&kﬁfﬁgecpoéﬁékpnagf to extend in the corrugation in
15 which the reinforcement part must 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 longitudinal
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 longitudinal end surface of the



5 the lug can be forced into the receptacle of the reinforcenent part, in
order to secure the reinforcenent part firmy on the anchorage part, by
resilient deformation of the thickened portion and/or of the receptacle of
the reinforcenment part. According 10 t o -ofie”enbodi nent, a forced engagenent
of this type can be used to obtain the aforenmentioned securing state.
“Accordi ng to onesigrfivodiement, pehe, ahehordge par stewnphre sesinfostcgdeniti t whi ch

can co-operate mith 1theilaqk A8l § udinal vendo stied aggy.of the reinforcenent
part, in order to limt the engagenent of the lug in the receptacle, beyond

t he thi ckened portion. According to one enbodi nent, a single structural
20 el enent providesxdiagh tcheors oerrhitieoted Weopg-husikengdd pelgion of

af orenmenti oned pasi tiugni Agh U . £dbeed eGeRLaCtBe Of rdRP el 8f ycerrat part
can be produced in %%a“ ous. ways. According to,one enbodi nent, 25t he

receptacl e of tHe HAGFBFEEmenP2hbart cbhpri ¥e:h | ongi t (R HAF gr 56Ve
hol | owed i n an wmirgorsgmeate wfrtt heiymlinf oncdient aparerags chats dé¥i gned to

face opposite thespliahe REAGeEIhNGt amRNecedcaetortiba aldagehment
unit conprises a hetgd whi chC can b% % tachedfto t he outer sg{facr iof t he
plate by resili®ht*} et ERES Jeréat “8f “the pI Bte; - at“THe ' "ével of
t he intersedti oo ofne rebodimayght | @nEor @8l Asgendinagt t of orul ertyedi went , t he

anchorage part gOonNdses 8bbeoy fik WH.ghnbhersnds sanngetedcie, or each
retention unit and at | east one rod which connects - 5 - the head to the

body whil st providing an enpty space between them An enpty space of this
type assists thkceasiingenttadeforerat émpodiifinente r ddhel n arderage alpesitb any

differences of fgrmiafest he dibfergnt iwHiensesid 0Bs-ahebatdrewieh aknpl at e.
15 longitudinal end surface of the reinforcement part, in
order to limit the engagement of the 1lug 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 of 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 teo 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 rod has a bevel ed form which narrows from
the body towards the head of the anchorage part. A formof this type can
facilitate the 10 insertion of the head ig t he undercut of the plate.
Accordi ng to one enbodi ment, the assenbly’additionally conprises a second
anchorage part conprising an attachment unit which can be attached to the
outer 15 surfacshefhadte pd atkeabotinewhéber otodider®ndni REFEeEPRBA of the

corrugation in ky%w%lént h&efnel RLOIER¥ENspRaET ofUShibe t@@teala@@ﬁistémdhé
retention unit mhl

erate cond | tudln of the
rei nf orcenent part leﬁ ?ag?r THd & nkgﬁerﬁ %%l% orcene6%>%art Q% t he
corrugation, trﬂﬁﬂﬁarﬁﬁgﬁeeménﬁimnwtOﬂuﬁhQKﬁxiﬁﬁﬁﬁﬂﬂ1AMﬁQ§ﬁeF§lﬁ%%|gﬁed for
t he di stance betyeer:+bhesigtention units of the two anchorage parts in the
state of attachnent to tﬁe pl ate, such that the reinforcenent part is
retained on 25 the plate, between the two anchorage parts, by cooperation
with the two reét@mrddnguhpt sne Auordiinegty o thAeredbows rerhevelkd £apm

anchorage parts;af@ produsad ffbn@nthéleﬂbli9a|tomﬁﬁiﬂgr,th\M"N}{-‘JhoBIﬂfﬂ ikhees 30

their production and contraq he st arts of he .a nbl
According to orfé"% SGFHEﬁFL % % g E% faEaRat Eg by

Yiar & s"Const it ut
profiled bddy vunaenxl@ongfahmedmﬁ%%J@Etbéc@m@ﬁﬁcq®1qénﬁbélHb%%eof thls type
permts easy production of the reinforcenent parts, in particular by a

rocess of extr i j L
P of ext ﬁ“%é%&l %os%ﬁ%a%k%oggﬁgﬁéﬁlthe assembly additionally

comprises a second anchorage part comprising an
attachment unit 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 in 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



According to sone enbodi nents, the reinforcenent parts - 6 - are produced
frommaterials such as netals, in particular alumnum netal alloys,
plastic materials, in particular polyethylene, polycarbonate, polyether

i m de, expanded pol ystyrene, or conposite’materials 5 conprising fibers, in
particul ar glass fibers, bonded by a plastic resin. According to one

enbodi ment , t heakinchoryespar tiromhe magienfiat eentieh papt afgtehedr methl plate
of the 10 af or gsmtiicangd asserhliy, anRtprodlqedsSepaEateky fatemiane, anot her

in order to be able_to.be, assenhl ed. t pe anqQther.in certai p of the
construction of''t hgafrgrﬁ%%rae%blpe%q\xgﬁlylgﬁg%i %?%&ﬁ%bglrl%?%'esi%ﬁé’%?ﬁ%be used.
The position ofimidies sespanged h@PIEEEE8NDFf 1T cEGABPPELES oMdRTiReS

i mper neabl e swal dorpyi@ ivgolrabeaB, banselaatiedlbp RakbsCHidkeraccodiag to the
organi zation ofbthe iig .Qr ésolg[ibsti Cc constraints. According to one

enbodi nent, the fivEnfironcafss 20 provi des a process for production of an

i nperneabl e wall structure conprising: supplying an inperneable netal plate

with a series ofcddrashgpaial bed efbsEgRdntOnsStedadchera®s phrsgcend 25

par al | el corrugati qns, t first corrugations intersecting vv|o£h the second

he
corrugations at”the TeGer™6f FAfErsECtions, the corrugations. proj €cting
fromthe silde cFfcnemephépnedr foscembiyt erepl Rredud® apeBAER BRYLan faAkhor age
part conprisingian aidraehment ouakt 88do@ &ET&NEd GFe WHdambswahtasohe attach

the attachnment unit to.the outer surface o | at osite.the_inner
surface at the %€ (tah1eroflnonae 8'?r§%leni_sﬁ %ﬁzs%%t}tggs%c’%%ﬁg?g}\% ngfaﬁﬁgl ongat e
rei nforcement parermgakleovalyaih ohigdybety adpademionss tise Benter,decti on on

the outer surfagf of pdderimt €of SUERiAS ts@ePpBKEM the process of
15 construction 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 wunit te the outer surface of the plate
opposite the inner surface at the level of one of the
intersections;

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

outer surface of the plate, such as to make a



- 7 - longitudinal end of the reinforcenent part co-operate with the
retention unit. A process of this type can be used in particular to 5
prefabricate an i npernmeable wall structure which is suitable for production
of a pressure-resistant inperneable menBr dné. Accor di ng to sone

enbodi ments, a process of this type can additionally have one or a
plurality of theoimituwliinag chalr ottt etlist Fesnfdrensosr diany to-owerefbodi nent ,

t he process conpiiisee abkangisg &isecond 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 I evel of a second
i ntersection i nAtheovess npfy tbfist Hepki resn e ensedt ion palréleulhe tir st

anchorage pyt jse@id.ached; 20 anpargiagnd heanei nfoncemeat Pardn i Ast he
corrugati on segnment |chfextends bet ween t?e two intersections, such that
t he reinfor cerreﬁlﬁfﬂe i stret aPRBAUSH The Sfat & bBEGRREN § HE Y WE2BHchor age

parts, by co-openeimsrbde teabrane| ohgwutﬁnmltcerﬁmna)fewinehpﬁoreement
part 25 with the Jund etenthol WRbkS.cafCCHHAINGNEY 13N AR i ¥e a

enbodi nent the%ﬁr Oagﬁ%@ C?rTPI‘I slﬁos]t 3Q securing the end of the reinforcenent
part on the ret®nty nPE, SRR A "Eh & PER N U et part is retai ned on
the plate sd ely by the effect of the anchorage part. 35 In this case, the

rei nforcement pakdoRBRgbecabhang@shbditheRtGOERMORd QL SeBABRL sdki ch ext ends
bet ween the intersection where the anchorage part is attached, and an edge

of the plate, and can extend fromthe edge of - 8 - the plate in order to
be able to be emgsgednon & coseamget i omaforageadjpacént qEm@trésing an

attachment unit and 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 c¢orrugation
gegment 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 wunit, such that the reinforcement part is
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



A process of this type can be used to secure 5 reinforcenment parts in one,

or a plurality,

particular according to the requirenents %01 rei nforcenent of the plate.
Accordi ng to one enbodi nent, the process

or all of the corrugations of the netal plate, in

parts conprising in each case an attachnment unit and four units for

retention on tH&eoupbrtsuibacerdir t he fleat 8blat tohePs eva@pagedalin t fe 15
intersections. dordrigaphahesrt adid arjavgingises nforcenent parts in all the

onprises: attaching anchorage

corrugati on segnments which extend in each case between two intersections,

by making in each case two | ongitudi nal
co-operate witH tRraassent idn UHiiss &YPEhe CBRo &fchdiF&fe Ppart SeRHIFeh are
attached at st herdigMelrcehehbephps | Dhebsert bons, pluehiasyt Oof ehdi nothe
Gl { chgrltl hgtipolnast ebfZSt&CC%%ggﬁg.fg O Qne ?Hb%%lr@i@biaEhe

q | y conprises: arrangi ng reinforcenent ‘parts in al
corrugati on sepraRrsiingi &R Ekeendaper Rt anf &t gee BTt vwemprat efaffie30
asjacent to said edge of the plate; and securing in each case

rei nf or cement

process additiona

i ntersections

20 ends of the reinforcenment part

10

t he

the end of the reinforcenent part on a retention unit of the anchorage part
attached at the level of the corresponding intersection, such that 35 the

rei nforcenéft peaerddnpetai ol opodidcplat Bhe RGeSy coMerd¥¥®ct of the

anchorage part

15

20

25

30

35

extending fromthe

attaching anchorage parts comprising in each case an
attachment unit and four units for retention on the
outer surface of the plate, at the level of all the

intersections of the plate; and

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

to retain the reinforcement parts on the plate.

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
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 ancheorage part attached at
the level of the corresponding intersection, such that
the reinforcement part is 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



edge of the plate. Measures of this type can be taken along one, or a
plurality, or all of the edges of the - 9 - plate, according to the

requi renents of the application concerned, According to one enbodi nent, the
i nvention also 5 provides an inperneabl e ?néulating vessel arranged in a
support structure, the vessel conprising a thermal insulation barrier and
an i nper neabl e bt eraonkirdhng stdeshgnedntisepenica ednthetanplivagiproduct
contai ned in the,wessel. the inperneable barrier conprising an. 10

af orenenti oned ready-to-nount assenbly in a nounted state. A vessel of this
type can formpart of a land storage installation, for exanple in order to
store LNG or iAcqganlibg i st aldred i embodimsatti ng,theoastratengicdeeplaat er

structure, g PaFddicidsahnd i ABLPAOS TNk 12148 Yhoad i Ngr Sirfcagenand
re-gasification unit (FSEU?I,ta fl O%,tnlﬁng roducti on_and transpf%ret edlstor age
unit (FPSO), anWREFEFY i RETUCHWNtor diffy Vo 0nhe efBodimeRY, A ShiSS for the
transport 20 ofimsweltdohi dpairdiprodudt agoappe vesakilaldeastrd eyuvhighdign

af orenment i oned yesispled@rdAngedid Neddieadoubld Tl prodeordhnita ihedona

enbodi nent, the_inventi og al/\,ﬁg provi des a%) process.for | oadi.ns_cl or unl oadi ng
of a ship 25 of ™thi ¥Fe” Pei MRETHIAP S qiPEEprHducT s E8iveyEd

t hr ough i nslfl at ®tbyEEmgintgohedm wradyw ta—-fibvati nrpamdlandist ox agwunted
installation, to-Qfe fromidevessetnnd tHige sbip. r8BnApapt dbRgat QaaRe

enbodi nent, the jnvention al.so provi dgs a tranfsﬁf er,_system fgr atcol dliquid
product, the sy%tfcé’?ﬁgc‘?onb??%?ﬁgfﬁlﬁé“af Fenghtidned &hi P 9 nsuf at®ed Hi pi ng
which is placedi¥uchemsit ocamnpecinswl vsksial 4 nEledtied i reqalsgahullr of the

ship to a floatidigp 3Rt LRRA-BLAL 208, idisialchabir0R, maPlae Pk gonvey a
fl ow of coIl I |]glw d .product thro§ the ins .atﬁd i pi ng. frpg%l?)r to the
floating ortd ant ¥ dr¥geS FAIH | 4P ont S 196 % FP6APEhe tdssé thé& shi p.
- 10 - A concepflartinly chotdumdtivent iagw | stiraswdritsdt o siogvigde unit

{FPSO), and the like.

According to one embodiment, a ship for the transport
20 of a cold ligquid product comprises a double hull and an

aforementioned vessel arranged in the double hull.

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

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

30 According to one embodiment, the invention also
provides a transfer system for a cold liquid product,
the system comprising the aforementioned ship,
insulated piping which 1s placed such as to connect the
vessel installed in the hull of the ship to a floating

35 or 1land storage installation, and a pump to convey a
flow of cold ligquid product through the insulated
piping from or to the floating or land storage
installation, to or from the vessel of the ship.



a reinforcenent device in order to reinforce a corrugated nmetal inperneable
menbr ane agai nst pressure 5 forces. Certain aspects of the invention are
based on the concept of providing a reinfagrcenment device which is easy to
produce, easy to assenble to an inpernea (%_nenbrane, and easy to adapt to
i nper neabl e nmenbranes whi ch have corrugations with different dinensions 10
and/or have a limted stock of parts. Certain aspects of the invention are

based on the conceplcedh Bhewhabiiemd | treit ibAPeENBabte waldo Hrowetiar e
suitable for producing a ressure-resi stant 15 corrggat e__cd et al i nperneabl e

menbrane. Certal n eSO the INVERti R ardéPasedon THE R6Rcept of

produci ng i nperfrEabidetedl mespiudmpesnealple hnenhygne wdainsiyr ©nesgulrar and
easy to conly nergvddd .one @Rehhelkpe2@sThe itheentiventWohl ake Bakter on
under st ood, and_,ot her oghgctg, detq¥ls char ac %;ist%%scﬁggcgd%,g%gges of
it will become T e“HPpaATentt dbtTHg % ¥ of ol Ky FESET iTT6R of 5
plurality of pa¥aicadvarteemudiurent sae¥ theapasmnts oke Pt ovirfadesdilel y by
way of non-1imfdiigade,i ldiestEady 0Bo \idhbtr efcer ensericarike inrached

drawi ngs. In thqie}gr W_ngs: Figu&e 1is atgiegn%ge gg@pggﬁ&*giggsa
corrugat ed 30netal“pl at®e whiCH EEA B8 Tiseld Ih of ter®1% pr oddte an

i nper meabl e 0wal $nd/E fave 2 1snitad ewoch pérepeleti ve of a cruciform
anchorage part which can be attached to the outer surface of the plate in
figure 1 at the |l evel of 35an intersecti.on of .its corrugati.ons, in order to
retain reinfor c%‘?‘r‘é‘iﬁmpa?f'%‘?gts Fiogurgh% Vel i%reper%gﬁggt i e 5P‘ea

rei nforcement pegncendi t abfe frorerf@byfiorting a a1 ghieperugaklon oBlihe plate

in figure 1. structure suitable for producing a pressure-resistant
15 corrugated 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 understood, and other
objects, details, characteristics and advantages of it
will become more apparent during the following
description of a plurality of particular embodiments of
the invention, provided scolely by way of non-limiting

25 illustration, with reference to the attached drawings.
In these drawings:

¢ Figure 1 is 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 outer
surface of the plate in figure 1 at the level of

35 an intersection of its corrugations, in order to

retain reinforcement parts.



Figure 4 is a view in perspective of a 5reinforcenent part suitable for
reinforcing a | ow corrugation of the plate in figure 1. Figure 5is a
partial viewin cross section of the plate in figure 1, according to the
line V-V, showi ng the anchorage part in f]ilgu_re 2 attached to 10 the plate
by resilient wedging in an undercut of the plate, at the level of an
intersection. Figurfdgeries & pakti ab vivewwi n Per sperspectiofe t hef outer
surface of the platedinrbrgehend, padd A thel Bf ebeepBMrpafitg’ et aiigad in a
corrugation by 15 two ancgorage pcrts cg-og}gr%iur}%\ﬁ/ith its two ends.
Figure 7 is an enl arg&d drendfot ReaBtart WItiH i gure 6. Figure 8 is a
partial plan view offigugar gidalizrea 207ienf tHe obeespetirifvice t he plate

infigure 1aMth a neiipkercenemt Pard setw@med idr aLRrbigahioR hywan
anchorage part which %o-oggat es V)t/!th Qg og‘Lnl suenedg_. Figure 9 is a
schematic represent dt76n78r*3h afreatllezsJ P Unct96i bétween two plates in
figure 1, seen in*cridgsrsebt iona opeithiealmedieain ipl anes»fsectiogh ofothagat i on
of the plates, wthaAatei nfor ¢egeRE Partacedadingd td tde coifagation by an
anchorage part which co-.oBe }St es vyétrha one Q:f its lenglrs. foatt@c%‘éﬁetclao is a
schemati ¢ secti onal -Vio&w* e% BsENCAIVIT &F T8 Mt ﬁa%e T ahier Vessel
conpri si ng ldn i nper ridablrd airenthvane sildentedetigénet he phatwdencitggfe 1, and
a termnal for |oadig@/ ynkeagdi g fe tikive1vesssh .indRrisegdienll is a quarter
cross-secti onal vi.e an ger6spesctive f. Q,ea% f.or see%ureicng tQh(e)far%%gor age
part in figure 2, *at't'&E8h&d °i nSaf dritle Ot HE JErE i glfe 11T - 12 -
Figure 12 is a vi ewsiteirl squntfecki quff ethda, pdeter dingfitavrg Vi ewwhgh adgl e
rotated by approxi nBle8h¥o20ement Fha¥Ee b3 aiisied PlranaVicRWrahatiéei Bior cement
part Sret allréed 'n at%r%rrggglgén?ggebypta%sanggpég eat&%rgt Swith its two
ends.
¢ Figure 7 is an enlarged view of the detail VII in
figure o.
¢ 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.

e Figure 9 is a schematic representation of an area

25 of junction 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 o Figure 10 is a schematic sectional-view
representation of a methane tanker vessel
comprising an impermeable membrane produced from
the plate in figure 1, and a terminal for
loading/unloading of this vessel.

35 ¢ Figure 11 1s a gquarter cross-sectional wview in
perspective of a head for securing the anchorage
part in figure 2, attached in an undercut of the

plate in figure 1.



whi ch co-operate with its two ends. Figure 14 is a view of the outer
surface of the plate in figure 1 with reinforcenent parts retained in all
its corrugations, in each case by 10 twq _anchorage parts which co-operate
with the two ends of a reinforcenent pa'rtl.2 Wth reference to figure 1, a
corrugated netal plate 1 conprises on its inner surface 2 a first series of
so- 15 call ed | ow pddakkel &orrugat#onsisw anglinilsecot® sdriveseof 1io-cal l ed

high parallel corrugatbeasn®, tde raspectéwvendirastions ofcamdach aye

per pendi cul ar. The terns '.'hlg ; ?Q)d "low' in this case have a relative
meani ng and si gni fy *PRat*tRe"1i¥% st” series of 20 corrugations 5 has a hei ght
| oner than the setofdgseei é8 4F @omiggatiicows of. sAtrainddreembnbf pant

intersectios 3 bet we@Raanb@WigORN l&ﬁtﬂugatio@neyatl%gmn@%&ug@t bapt§, the
| ow corrugation 5 ishdi continuous, . g .jct gso ientderrupted y a fold 4

whi ch extends the 25P¢SE FYdges 76t “the ArghtCortii§ati on 6 by neans of

proj ecti on above thé&ipoperildges8 aofvidre ¢bwckdr pugari enraceaThpE £bem can be
seen better in figup@abe Alintheilyavel af apdmt efseGdreBrndntt hgakep ridge 7
of 30 the high corru%%t Lon 6.co\r;gi Ses of Pai rt.of concave gorru a%i ons 9,
the concavity of whitER*F2Z%s™t ofar d5tF he THIFAT1SAPr adB, ©8RA GRAPEh %re
arranged oRObot h si d#e efichprageppaityewiBiadf qdr@pleswteoribyathent8e A hi gh

corrugation 6 additi.gAal by £OoMgHeSeAbnt hgatevel of 35 each intersection 3
a concave indentation 10 on both sides of the fold 4. A concave indentation

10 has its conéavity facing towards the inner surface 2 of the plate 1, and
has a doubl e cu¥irdt wederAneer ¢ Eigwes uke,a corrugated metal plate 1

comprises on its inner surface 2 a first series of so-
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 a fold 4 which extends the
25 top ridge 7 of the high corrugation & 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 intersection 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 © 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,



- 13 - which can be seen in figure 1, is around an axis perpendicular to
the nmean plane of the plate 1. A second curvature, which can be seen in
figure 5, is around an axis perpendicular, to the plane of figure 5. 5 As
can be seen in figure 5, the concave i ndémt ati ons 10 cause w deni ng. of the
fold 4 in the direction of the base part 12 of the fold 4, i.e. a form of
under cut. Thi s #lorgh caanbeéeuseden n igonfiewbodilnents iarognderalt oawkdge an

anchorage part g&sidda@pthyri nd henbase0f phendObel die Byaway 1of gxanple,
the | ow corrugations, 5 hav%\k}% heiv&gt def i neﬁ%bet ween t hP‘ tuor% rédggSB and
the surface of IHE af® P WHteh T8 Bpprdki nat &PV edlal “1936 #m *&nd a 15
wi dth at the basmould tare sedisr pgaredAisulbir dppric)d reltagiey 33 figurBy Sway of
exgrml g t g%t Ei;&h &]@{ Még%%b%aE&nGFh?y& %,h@.kﬁhboﬂégiff'e_lﬂncﬂlﬁaﬁ/&%@_ﬁn%hQOEj op

ri dge 7 an e surface. of the e 1 of approximate 4, nd a
width at the baS86t THELRE R atii'aft?n %0104 §pg?o%¥ﬁatdéfycgbo%7g§}ntg%y way of
exanpl e, the plkase past nitlecdf the afnlésd, sticel 6r farmnmiofumrsiegstitng, it

has a thi cknessripfs app@XddRt Yuded AN said Gatdvdachesmed Byastagpi ng. 25
O her netals or alloys and. ot her thlgkﬂESSfS ar.e nos I know edge
r F SN Y

i.ble, h
that thickeni ngd"St9% & ATET19Gi VRS nér chﬁ’s?e?)laﬁleint(% £

cost, and
general |y ilfcr eslgk 4.he rigidity of the corrugations. In the case of the
application of inperneable nenbranes for cold 30 liquid, a certain

contracti on, viThAUY 25 FERTBECT Ut 1 Hh SRG PRpLrRBab 191y © THESRbr r ugat ed
metal plate 1 idefialdd duitwednf bhef bepi ngdd5 &nendpdraenbifeceentr she of a
vessel with a lgrge capagidy, if obpsxarmha S19r @l dd i 3 g pr gACH.
15 width at the base of the corrugation 5 of approximately
53 mm. By way of example, the high corrugations & have
a height defined between the top ridge 7 and the
surface of the plate 1 of approximately 54.5 mm, and a
width at the base of the corrugation & of approximately
20 77 mm.

By way of example, the plate 1 is made of stainless
steel or aluminum sheeting, 1t has a thickness of
approximately 1.2 mm, and can be formed by stamping.
25 Other metals or alloys 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 liquid, a certain flexibility of the plate 1 1is
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 1liquid product.
However, the hydrostatic pressure which is exerted by

the product contained in the vessel, for example liquid



However, the hydrostatic pressure which is exerted by the product contained
in the vessel, for exanple liquid - 14 - gas, can generate substanti al

pl astic deformations of the corrugations, 4agd in particular conpression of
the lateral surfaces of the high corrugations 6 which are spaced fromthe
intersections 3. In a vessel of this 5 type integrated in the bearing
structure of a %¥irp,carheImIatenpiiidirsiolt PHesFiguidgrgaeaaitsttt he

| ateral walls ahhet h@rragaseionlsy i ogd t ransporicdanr alceprgentomt ef dymam c

pressure SUfgeSl t_%%sg %Q%aws SQV%gga%ifigﬂs &&%g&@%&%& eGhetht 9re

subst anti al or mat 1 ons rmation e can lead to
deteriorati on @fpaicﬁé FECHarhihCal 1t SRGERCBF £he I & e%eSWrﬁ cht aFRi%ubj ect ed
t o substantisal dyper Haltegﬁmécacin ang, bleatiayasptecthen dthey shépei vieel i qui d

methane, and g detideheh 8kh%heﬁe%f ﬁ‘iébgg'st %o@linthe Rlangtersn 19

particular in areas of tio etween the different
pl ates of the M?délsmé’iblté‘evvéﬂelssek gesery p*E?WH%rtprC&\ﬂ FdFon&rBRRAFEer of
t he rei nfor cenefyinapakt srabsalhe GS’Le:gESI gned thapreventomrudaitibhsphastic

def or mati ons (ﬁals 'Ssﬁgggc%o be |n§£g£€dﬁggga t%lghgyée é%f&}ma%hgﬂgrcenent

part 15 which i S designed erte corrugation 6 of the
outer surfd@e defersptines ppht Bhis | sypepraselfadt. toﬂféetreéﬁlﬁffé'ﬁ(‘:‘é‘f‘reﬂf part 15
has a profil ed &3z gaerRhhycii t hstareaa@dt ant ctbss sketdgn, whiicbh ae&kes it

possiple 10 ObLakn %%ga' Ved Palls efa/imatlhetégg@gied Jfrmﬁalt&max CugLing a

profiled body w rofil st can be
produced in para%eEwlar ‘ﬂ?/elbxtt §8i olFﬁceJO’eThélﬁ‘éH f@tﬁéﬁea tarﬂch Gpper wal |
16 in the formddtracsentrehl itHd cahpdomeaniiiicdy | 8fsubsé anliaalelsy atlapted to

the form of, .t he h r ugat i S- desh gt f t he
plate 1. If15t he 5 rfécg% grgiréelfrhgint ItHQ %I%%g gf %ﬁgggg & élﬁgrltja wgénh has
t her mal per f or rRgicecs F%’léréhff‘ﬁ% tI—HétﬁISapé Ehel%@%%eoﬁﬁﬁb nfist take

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 required
length, by cutting a profiled body with a long length.
A profiled body 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 1is substantially adapted to
the form of the high corrugation 6 and is 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



into account this difference, in order to support the - 15 - wall of the
corrugation efficiently at the tenperature of use, for exanple -162C for
LNG The lower wall 17 of the part 15 whi 041 is designed to 5 face opposite
the plate 1 has a generally flat form Trrder to be able to be supported
on a support surface, forned for exanple by the inner surface of a thermnal
i nsul ati on -bar rvakl iof tHe casrrusftaopesdEicieRt NGt Alfy OBRPIBTHEEh a

rectangul ar cross sRGt ireR bgafeld owertedOcdongid.udinally in the |ower wall
17, inits mddle. Between the walls 16 and 17, the part 15 is hollow and

conprises only fine support ribs, i.e. two oblique ribs 19 which intersect
at the |evel ofTke chywer2waldnd 7S extfenddtt edchdade Isetdfsdgngdcdfinect i on

angl e 20 of ¢ hesyad IppbBiapdeAd gigka Paiddt aMgeebrhs1pituat edbraybshantial ly
hal f way al ong the, height of .the oppaosite §g£édofnthe51\{\alért16s afg% a short
rib 21 which coffict 1 KE &€ 52 £6 CHEPBESE ot t he® Yroove 18. “20' Si nce
the surface arefowfed hitot osxaryaugat | bhe 5nper spakfeeet RAnat HAEHRLt he hi gh
corrugation 6, ihe;lO0Wee0a4gabiOns 2har @alBr 8fr asivekasl FerprLEsSURe.

However, it may al so advant ageoys to.reinforce_ them by. 25 ,of
rei nforcenent p&ar%’® \?\veat hwj“rtg"f &t neccta{atngug‘?ﬁu?]éo > E;'Et_ec?te_:?on olrlscr:rg.l?rogn OW%%rt 115
whi ch is dedi gnkehgigudénphder trdtiin loveawiadt rliatirodts sidghe- out er
surface side of the plate 1 is represented. Elenents which are simlar or

identical to those of the reinforcenent. pari. 15 bear. 30. the me _ref erence
figure incr ease}geib‘i?efo(fhel yeadai thor tol Nt s_héenaq’_ai‘rer %lgnlesng}%?@fq £ g
rei nf orcement peenpri®sdiohfiygr §ike opmpiar tharibsi5isabstant dldgps FibRe

absence of a fla§ hLaweh WaldersIhe RAIt tAd5 liesel huss opercdiet wveen tha two
angl es 120, and the grpove 180%\%?f%reg‘gd bel ow 35 tpe core 122 Byotfwo
1 C X

paral | el | omyi t e T b5? % TEhd %ol OBBER 57 4ed 8 fid” SEdi an
pl ane of symmetthe ofvalhe ddrtanparddl |andt e thmeintat veich disjeituated

substantially halfway along the height of the opposite
part of the wall 16, and a short rib 21 which connects
the core 22 to the base of the groove 18,

20
Since the surface area of the low corrugations 5 is
smaller 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 13 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.



Wth reference to figure 2, a cruciformanchorage part 30 can be used in
order to secure reinforcenent parts 15 and 115 in the corrugations 6 and 5
of the plate 1. The anchorage part 30 conggises a central body 31 in 5 the
formof a hollow cylindrical section with a gl obally rectangul ar cross
section, the four outer surfaces of which bear respectively four arns which
extend subst antWidld ywafemrpendi tal d4Ebyre o2t he axisibirm mndhedypgsipaahd can

eactl _cg- ?pe{ at e3M &dn ?bé eﬁ@é&rﬁﬁmﬂae%ot@aéécui@ @fﬂ_@ﬂ’ortc@m%ﬂ'ﬁ:aipﬁr@g _
contribute to s_retaini.ng the reinforcene i correspondi ng
corrugation O}Aa{ﬂea aiLta}Le*5 i §ilewcPfch%a %(%I}sainéne%%ér eolr}n%fh[eelp.la%g Wwo rods
32 are connect €thd candieonage sttt 34 deemBssfs tehecywidspl3dibodhd3exiend from
_theI uppgrtswfgzgee ﬁffotrhl_e e@gy?ﬁlwbmd&st Jﬂﬁ@iﬂ@g§§15|ééﬁﬁicﬁlng|w&tﬁhi EEE i's

i nclined towards axis o 0 such_as .to approach one anat her

Wit hout neeti ngglatﬁ‘?‘gjwyod?%fzar?‘%@ ) %E\C/’Ef’edseé%%o&’m ?het hgoucﬁ r 8CtT6n of
their end whi cheuxfatiest apf Whomht eadrodyeSlectivelendsw ehes r 8scB2 are
connect ed by a &,0dn33 sWseBnexi ENASSNYIRRAESLENE B | 36 tithd h&iaxics ehet he body
31, and has a ¢ro SU%SC“ op which i.s wider than the end of fthe rods 32, and
is for exanple .kﬁ'a‘iys t 2t afty EHCAI CPCRHSE W dPof® t HeHSdS 85 5t thei r
base. The réd I ftor neimm serdan ngedheatewhirch @an gentdyde r éivirdat |y in

the undercut of,dhefiahd dhat Lhachevehe30 ghran it ar sestidpoddebgt he
plate 1, previ ousl%wd scri bed. For tllil% puy pose, thﬁ rolg 33ex| ac__iLlnrergnm oned
with a cross setth PBh 75 StHhPITGi der tHan"thE naF r SHESE PSRt of the
fold 4. 35 The lmwhordgerpart 30 can be produced by nolding a plastic
resin. - 17 - Figure 5 shows the anchorage part 30 thus attached to the

plate 1. In _order to praoduce this attachpent, the anchgra art 3Q is
firstly ar gasngeja“’ostﬁﬁ‘?f)st% % fre SP8E°3 eﬁsggpbkﬁ ed"agatist Stq‘ﬁgge%{?r;c?gpart 11
of the fold 4, thg hHeodwddl, 32t eepfempedicoultire twppele spirdeee1ofambdet he arns

of the anchorage,pard: 3Ridke abfaNued raspeect bughy ahidh g angliesqto the
four corrugation segrren s whi.ch ;tﬁee at gue Ievgl of .the intersection 3.

t
Then, a force | LGP 0 G e CAnciSr &8 Ypart 80 2FerPefErEIraF Yn 10 the
direction of thenqihetre ditHart enestplray .nafival kpdssdéh hareg ehéaveded3 cl ears

:hebentry @@ré fgc;rétahﬂntlﬂﬁeg%{i&%\@tﬁ!?ﬁa éﬁf {Hhe o p%ﬁq 4wﬁ§<t$1i1! iiggtc#i)é,traﬂhﬂ grder
osi 1 ont returiet PePERS Phcl THE i s T8°380%F nof hEr AT aeREd b at e
the axis of thevhoalyr8d B3 whbshasktahdy perpewdicedbalyt 6ot kbenexaspl ane of
the plate 1. As,camde,pgenibethar nad ti g¥res ddc@iwh kdhidha s @dq33 20 has
a cross sectl Ontl'\{\g]nl Crt].hleS éJIEC?O\éQfd %:Qel trsocﬁs‘I d%’e bglnc? is for example

25 substantially equal to the width of the rods 32 at

their base.

The rod 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 be produced by molding a

plastic resin.



sl ot 38 which extends longitudinally between the two ends of the rod 33,
where the rods 32 are connected. In plan view, the formof the slot 38 can
be a rhonbus, or another elongate form The slot 38 facilitates the 25
resilient conpression of the rod 33 when is inserted in the narrow part
of the fold 4. The two inclined faces 34 situated on the sides of the rod
33 which slide BiainestS t heovnnere sapdlaanagst nard 381 chsdwtiteghedi o

insertion movenexd glse fACI Thtat@ettsor gebhh@Nt t3 COMRYBSMON. thRUS, the
rod 33 can be resillentl% d%&gBﬁEd L. grder, to adapt to the precise form of
the interior of *¥HPFAAPEI WA ch® chh™Vary 3 PGRET Yy Frionthe it &FSecti on 3
to the other of33 5% mpwligldategainpécahsecntry heayir oductii dhet dloddadees of

the plates 1z 3gLops@auentlys gesSpdidliuanehecagaepanttd01i s sdasitgaed to be

used in all the_inter tions. 3 _of a corrugated plate of the type.such as
the plate 1, aﬁﬁ”@béﬁ§ﬁ%e anchorage part i&’are arrangeg respec@évely

at right angles to the four corrugation segments which
meet at the level of the intersection 3. Then, a force
is applied to the anchorage part 30 perpendicularly in

10 the direction of the plate 1, for example manually,
such that the rod 33 clears the entry part 11 and the
narrow part of the fold 4 resiliently, in oxder to be
accommodated in the base part 12, where it is retained
firmly by resilient return of the two inclined faces

15 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
20 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
another elongate form. The slot 38 facilitates the
25 resilient compression 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
slide against the inner surface of the fold 4 during
this insertion movement also facilitate its resilient
30 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 wvary slightly from
one intersection 3 to the other of a single plate 1
because of the production tolerances of the plates 1.
35 Consequently, a single anchorage part 30 is designed to
be used in all the intersections 3 of a corrugated
plate of the type such as the plate 1, and even in



- 18 - different plates of this type which have slight dispersion in their
production di mensions. As can be seen better in figures 6 and 8, in the
state 5 in which they are attached to th]&PIate 1, the four arnms of the
anchorage part 30 extend in the four corrugated segnments which neet at the
| evel of the intersection 3. These arnms and their functions wll now be
descri bed in gré&dtferegst aplated WEh reier ehere agativht o Havgur ¢12ghtwo

| onger arms 40 @r<peGRABACE#OtALi A e cshiett osi @Bserdi @ .t he body 31, and two
shorter arnms 140 are connected to the |long sides 36 of the body 31. The

arnms 40 engage in the two high 15 segnents of the corrugation 6 adjacent to
the intersecti dif Fathdrce sclea pacherage paeurss) ¢ sand tched thFhetakas 140

engage in the tmp ﬁmntﬁepf at_»be a@@hERSPOREI NGhd ogy!ac&rry,gaﬁi:@nféuﬂo An
arm 40 has a globall§ reg an% [_Cross s§ptkgn q: ener.al |rect|on
which is slightty™ nefing &t Pv89% o R nePerendf c i £8%Fhe axis
of the body 31, Ccirrelga\‘mdcrﬁthnamﬁél i winidely ematatv@tt othée lewah pifanshef the
plate 1 in the aid-aghedishate, Tﬁéges airrﬂrpsl laRat ka8 25Fedtibisn wa1di hegtion
opposite the rqgs 2. T edarn140 4 E a. positioning plate 41 which is
substantial |y par&°rerPedt he %8%385f €8 body 31, this plate 41 adopting a
position péfpendicular to the axis of the high corrugation 6 in the

attached st at e wiftn he Rafeln 30 a%QLmascocaﬂgbﬁsesezep ttﬁ'of[LQH{]@r 8arﬁf£1e4w dth and
formof the Iateral shdgg é 1@ él aég sy stil q% ada ted to
the inner cross Section st E% ?ﬁ%ﬂ? 2 ffo Wi th pﬁﬁg such
that 35 the | attetalshoirges azm%alﬂft(ﬁ@paoamcmdht@ hehé g §l;|dfeacé6of t he
hi gh corrugati of¥ 6thé eder 31Q strabibixe Tabeeralgat;e 4% ithd t BwdOBEEHON
perpendlcul%r to the X|sjpf t.he high corruggtlgn in the atta% ed state
of the the  cOrrugatio adjacent

intersection 3 where the anchorage part 30 is attached.

The arms 140 engage 1in the two segments of the

corresponding low corrugation 5.

20 An arm 40 has a globally rectangular cross section, and
a general direction which is slightly inclined relative
to 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 position perpendicular to 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
41 are substantially 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



- 19 - part 30. In addition, the formof the plate 41 which w dens
progressively downwards nmakes it possible to slide one or each |ateral side
42 against the fillets 13 at the base of .the high corrugation 6 when the 5
anchorage part 30 is put into place, in drder to guide the arm 40 easily
towards a substantially centered position in the interior of the high
corrugation 6. PRItet¥Ent i Ioh ddgi4eni, s thenneuiedf othhertaonht 45urhaek 43 10
of the plate 4kidahsa Pasiddsenvehiychudwweerkerfskdat eral pysdialiative to the
plate 41, and %HE%%eQ}et%rtQ?choWE&.%d%esigeOf t@gagha%etgl,fali.tgt right
angles to the point SPec S Pon 25F ke SAFT 46 PR "the pFate 1°°The | ug
44 extends perpgénditultiel yoasse t hé dtiss bighscohsupadioB16 iwhen phlallel to
the axis of st heithghager pagat 30Nid puk theAatgrcRed ist draeef tbhhguaashorage
part 30. The I%%e44 Paslﬁjglobailyiiectgngular rgss sef ion wth wi dt h
which is slightTy shall er t hai the 5?86v8 18, 5'%° FREF b&°EbFE%T 0 sl de
in the |atter, 2Gigkeapin aihe Hateader of whavihdafedopapngawhixtf forns 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 rt 30 the 25 portion 48 of the
(g 44 whi o | & SrECRPLEr Dhybril oo R disRaane csager it BREFRER 8% rmnner
in the ent Ay ofoft hehgr cohade184df et eianf Beeidt phirhi15i4 ncenderedo stop
Ithe ggrt 15bi nlfa&@ﬁd?lﬁgiépéitjﬁ% %@W(ﬂ;ﬁ'@ugaétéml%h%fl@ aicﬁjalaeﬁ{heop@méi on of
ug can be slight eyel e in,order. to facilitate this.engagenment.
In this node o?‘?%?oﬁéggt¥§n°gegﬁ%e%l?ﬂ% %hcﬁﬁfﬁg@tp§P§%§0aﬁﬁée?hgg
rei nforcement pdret PREntkrdvramneadidosumdortherodar 4hewieh nfbe cedebe part 15

can tilt rel atigre toet heid U 4kddndsh@cspeandcensknf theckel akog cepent part

15 is not retai ned, This co-operati.on de t.hus _presupposes the use of
an anchoragg pg%F gﬁx%ﬁ giSi%TFarFWﬁg%geﬁgqﬁbcﬁh%na of fﬁ£1%§?t£i§? as can
be seen in figwoErggahere & siecort: aathorhmye paate 180 itheslkarbhedae - 20 -

In order to retairk ao.eitHorceyent pakt al%lidbadigea®atndd19f arbigh
corrugation 6 between t i nter cedur

ctians 3 tge r is.thus, as

foll own: o firSFCROHOPADE & BHIT SBIEE LRsPhr PRt G fierat Prf: Bhsect i on.
Then, a 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 lug 44 which is situated beyond the
pin 46 can engage in a sliding manner in 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 portion of lug 48 can be slightly bheveled
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.



reinforcenent part 15 is installed between this intersection and the second
I ntersection, whilst engaging the portion of lug 48 of the first anchorage
part in an end of the groove 18. Then, a .second 10 anchorage part 130 is
installed at the second intersection, 5y2®n§aging the portion of lug 48 of
t he second anchorage part in the other end of the groove 18. Finally, two

I denti cal anchorage parts 30 and 130 are attached respectively in the two

i ntersections 3in BrdewcChot hatagach has iR canshdOpadi CIt et endsgana

respective end portian.of the_ segnent iLn posite directi. . 2 The
rei nf or cenent p1a4(r)t°f11§ hiteh ﬁofre‘ﬁ%% losf’hcjz)éfg)éa;cw RER TR lexhgeaﬁsetcgtltgﬁg df st ance
whi ch separ at estheheprageings 46 shusheast wee bk 1408 WEiLERL f REENOKR_IR0

?_not her 6i SI tshe[]@i&r 80 et ﬁe&hailrleah%ts%gnﬁmstl%nﬂe&sbl&eipﬁsi trhen, shown in
(L gure, & 10 USSR Lot (Pt o,ends o Lhe AsLal OLGRIBI Pafs15 are

intersection 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 anchorage part 130 1is installed 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 30 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 twe arms 40 which face one

20 another is therefore retained in the segment 14, in the
position shown in figure 6. In this position, 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 is 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 eguipped can be freely handled, displaced or

35 tilted into any position, without the reinforcement
part 15 becoming detached.



anchorage parts 30 and 130, such that the reinforcenent 25 part 15 is
retained on the plate 1 in the direction perpendicular to the plate 1, and
cannot tilt. In addition, the pins 46 provide in each direction a stop
whi ch can co-operate with the end surfacé4g of the reinforcenent part 15
at the entry of the groove 18, in 30 order to stop the reinforcenent part
15 in the | ongititdi n@fedieneet Fonfofuthes high zorrdyapiondes Emgsheonce it
Pﬁs blee? pl{t '%&ts%MQem?BQiofﬁbm&i&%@%h maEBbAS?éﬁlfldﬁc{]&ﬁégrtegakg_ed Fn |
e plate 1, an e plate us equi pped.can be freely handl e i spl ace
of 3 i ted | i i Has: PPOh, Shi t UGN hei REHFE e oA £215 Becom ng
detached. - 2lsecufiin mefler ebice toinficpreme8t partarhh 46 groowiedesnanot her
possi bl e mode ofpLor@pesat {Rpi M tRe apk gi RkOrGeNRRgeRaNestIschP1y hks mode of
co-operation, ich is kno as qu SECUFIH% node thﬁ rein orcenﬁnt part
15 is forced ontt 594 Wt 44" RtT | 15 hBapFes FaeelledlPEERTI eAfly in
the groove 18, aWvech ts AacibWerte htlmet Meskiatemy . compoegwion oof athkitate
the resilient GoIPressi @AeOh atherPidindbhe t BEod@tder wEah B8 Rredwged Wi th an

interior recess 50, i.ch for exanpl e has cylindrical. far as 10 can be
Seen i n 1 gur e FoBEeBly aBIYCh (e TRHORc DAEnE. BRI Berlt Sne 1 the
| ongi t udi ndl0 enthrs Urdf e an Sfiguwgpor’t-e®radaicagly i hiehd rominfmmckaeet43 of

the plate 41, whi,Gh makes chtupesshdie dHd NSt keAitde &Rl nfgrreerent part 15

gfg?;aaely rel%&é%ﬁg&%r%gg %gagggpo£ggef ggé éﬁ%fa%%d4%h%% %%La%hg%eto the

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 mode, 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
corrugation 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 teo be able to be
engaged below a second adjacent plate, as will be
explained 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 1is simplified in that the
reinforcement part 15 1s 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 the lateral sides 42 of the
plate 41 against the plate 1 in the interior of the

corrugation 6 maintains the retention lug 44 in a



In the securing node, the reinforcenent part 15 is firmy retained on the
plate 1 solely by the effect of the anchorage part 30. As can be seen in
figure 8, the 20 securing node can be used in order to retain a
reinforcenent part 15 in an end segnent'é%zdf t he high corrugation 6 which
ext ends between an edge 52 of the plate 1 and the intersection 3 adjacent
‘to this edge. Prefidriall centlewredeilaterséheninpahe trrhgdtsacu? edthas 25 a

length greater toagd heoseddmMainl | fo Ortiar tor exhendyfdm the. edge of the
plate 1, and to_be aQte to b& %$%a%edtbelom1a sec id fq%agent.gj te, as

Wi 11 ba expl ai nEG HeP AR &, e PPEFAPGr ComERT far 115 LA HEBTE i nto

pl ace in this posttdwnlifngr oéx dhpl eetynireand uaf 430ia shargntap ofi thet he hand

on the end of thesd«wi nfgarcenent 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 agai nst
The description provided above with reference to an arm

40 of the anchorage part 30 also 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 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 c¢f other adjacent ancheorage parts, the four
reinforcement parts in the four corrugation segments
which are at the level of the intersection 3 where the
anchorage part 30 is attached. For a plate 1 with high
25 corrugations 6 which are identical to one ancother and
are reqularly spaced, and low corrugations 5 which are
identical to one 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, 1i.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 another, with a length
designed for the distance between two high corrugations
6.



35 the plate 1 in the interior of the corrugation 6, and in that the
support of the lateral sides 42 of the plate 41 against the plate 1 in the
interior of the corrugation 6 maintains the retention lug 44 ina - 22 -
position centered laterally in the corru ion 6 at a height corresponding
to that of the groove 18. The beveled formof the portion of lug 48 also
facilitates theWgih direfestnehe toet Engion |ldg 44 idexdydpgheny igf phe 5

groove 18. The gmlrdera“@@ péOVpsssil@@venewhbh reBere@@@lﬁﬁr@n @i h40 of
t he anchor age par al SQ. @ an | dentical . manner e,other arm

rein o e p i orrugati n Eg thu
40 whi ch ext end5 1 fGRE" g’ Ft@ &I S& i TR PETAPSD SPp t6Sthe arns
140 which ful fis$triane safe thendtliades hs tlhe @pdesr 4090 meﬁ;emﬁ@t Mlﬁérence

that the arnms Lﬂ@ttﬁ@)cetﬂeﬂ'ﬁa{t‘éw ¢oridigatiraRs Scand tbﬁdreéidyp@rreeaent
parts 115. In the fiqures nts_of the armf 140thu ar. the 15

sane reference MiAMErs %\Sé?%o eﬁe T sSHIRITe Ar HELh H%l?eggg BY°100, and
they will not beutdasceitfedeadas rviditblean andusHse fg@éln Ctdmtugaﬁlan%hérage

part 30 can co-az@peiabeciméihitivo Ketifaneanenthpants orangdat wn20s
rei nf or cenent rIs 1lfosln order tor tain | 0 elclba/rcireanos oft ot her
adj acent anchor gJe DartEs % hEFotite Yei b oré%ﬁ@ e ts PR et oliPe
Corrugat|0ﬂigegn§ﬁﬂgpnce letters given in figure 14 indicates the
order of 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 S, 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



which are at the |evel

of the intersection 3 where the anchorage part 30 is

attached. For a plate 1 with high 25 corrugations 6 which are identical to
one another and are regularly spaced, and |ow corrugations 5 which are
ical to one another and are regul arl?y spaced, it is thus possible to
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plate 1 quickly and easily, manually, by applying

relatively moderate manual force. A reinforcement kit
of this type is thus also suitable for a corrugated
metal plate with dimensions and numbers of corrugations
different from those represented in figure 1.

In addition, if corrugations of the corrugated metal
plate to be equipped are distributed irregularly, the
production of a plurality of sets of reinforcement
parts 15 or 115 with different lengths is easy, since
these can be cut from a profile with a long length.

The plate 1 thus equipped with reinforcement parts 15
and/or 115 retained by anchorage parts 30 can be used
as a modular wall structure in order to manufacture a
pressure-resistant impermeable membrane, by assembling
a plurality of these structures. The interface between
two of these structures can be produced according to

figure 9.

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
corrugation 6 which extends through the two plates 54
and 55. Fach of the twe plates 54 and 55 is equipped
with the above-described reinforcement device, for

reinforcement of all the corrugations of the plates or

P Al e “al %H%beti cal



10 reference letters given in figure 14 indicates the order of 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
reinforcenent part 15 and an anchorage part 30 are 15 arranged alternately,
sequentially, according to the horizontal high corrugation (letters Bto
Q, such that thespbraseeenenfrPar e8oRIE | Bie¥dchitadéohnet He $ygpert node
vv:th fjh_e tvxﬁ adk@ﬁﬁﬁr@g@h@][ &%@i@a@t Sard?eiréhjpr;pﬁﬁﬁﬁlmrfépﬁe]&ﬁ@féﬁ,then
pl aced 1 n the segpent o rrugat l.on ux Si the nig
corrugati on whi J(g*fh(grﬁasbSy us 6:eeésﬁgggﬁﬁr%pga§?0h:%ﬁ%ggchﬁggge grr(gkiwﬁlglcthhelrsomer end
of the reinf orcé‘h‘éﬁ‘ﬁheﬁiartto s te srfogeteatd akieeh Sthéngdr mo14¢ dthet Hevgader | yi ng
anchorggg pagt bh the suppesdctinee I |&f tens ]:B)gﬁl Ther pieeadur & ivﬁ;fibhenh
carrie 5 out o] t i orrugat.i,on i n e sane_Jmanner_.as far, the
first high cor r%%:]a |osneflgecv\%qgrs}th ercleéi r%i tr?lé Eﬁa?héa%ﬁ_s%%% jor a gaﬁzéo‘l’t a§‘8 added
retains a reinflycéngifingarcenast agdet il tHe St ebs RerreRdRd stippdhe node
(1 et_tglrs S, T, kg, i:@iﬁudati?e?l Ie%], V\béitiELl@Ppﬁ@(ﬂmatﬂﬁbtba?téL5hS a@dbso
possi ble to equjp .on rt o e corr tions_at rt _of .the corrugation
segnents of thep%tajtaé‘%fp%ggornt%%epfsé)taet ?’?epﬁfsé‘%ﬁ%g@f%@?&ln&urpear%4?gt he end
segnents 51 Gbf Ehes higiniosceagihbrohioh andridat iewd & agmdies 18Yedf ofhe | ow
corrugations 5 @€ ier@gubppetvadd -heeithboprerentspamnbsssStarting from
this state, the - 24 - nethod described with reference to figure 8 can be
used to equip with reinforcenent parts the end segnents which are situated
al ong one edge Bt @rdHurtd) inye dheepdgasedf S hangl 2 elnito PIRge, t Atedsset s of
]|9arts]c used i nI tﬁbt%@irmteh?cb ﬁpﬁoc%csu@@}qifeﬂil@fis.a T?é n%@é@_@n?mt afl&*éiaﬁ?di n kit
orm for t at es of t t ype suc S at .. A reinforcenent device
of this tggeéca%q%l@pﬁgunﬁéggon}éﬁ%e Ji%lﬂlo oéft%mfngui 8?Y§/c%n Seasf‘:a rf,ttlﬁanual ly,
by appl yi ng rel&tdcgsl y qfoderitet e sHaReaIt f grugdaca r é0nf oncemachki thef this
type is thus al spsichabbent@brans ord ugatRd mahakdpl b€ dndpidi, "eRsi ons and
nunbers of cor ru atc)irq:nssgli:]gfcere@b fcgaonm Ehoseonrs%ggael%egt %d iQ fi %urerl. 15 In
addition, if cofrUgAti ons of1 he coftugat ed HECAF Frat &% ob2 e§bipped are
di stributed irreg@fleardy, at Faoppoduy®e orf ofthernslur Btguhatdons dray rafer.
rei nforcement peid Spldreorsdlduppddt difHer entndorehbsti $ae8sys sihaeg 20
these can be cut_from.a prqfile with a Ion%al ﬁn%h Tﬁe pl >a;te 1.t
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30 can be used 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, in a state
parallel to 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 & of the plate 55 does not
comprise a reinforcement part. When the plate 55 1is
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 5% is engaged on
the reinforcement part 15, and the end of the lug 44 of
the anchorage part 30 attached to the plate 55 1is



as a nodular wall structure in order to manufacture a 25 pressure-resistant
i nper neabl e nenbrane, by assenbling a plurality 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 netal plates 54 and 55 simlar to the plate 1 in figure 1, which

AR . . p
are j uxt aposed RARFichae PREPFiFRsPRRt IVl ingat #BAs SHFE2eFi GhelE Figure

9 is a viewin gidssisgottemne@t oyt N, nedicanupl fmee oferd nlgi ghitB5the
corrugation 6 i.ch _extends t ghetbg two. pl eTgl > e E of the
two plates 54 %ac#'fg’i s?%e%]uirﬁg(éggwgfhptﬁe abov%ﬁs%i%e%rigfﬁf gfig%rrent
devi ce, for reitf-orcenent of all the corrugations of the plates or - 25 -

a sub-assenmlyt%ﬁgﬂ]@mmmﬁﬂodfgﬂaylaefhgmM6££ﬂsﬂfmﬁxhduﬁrﬁ@m@ﬂﬂpntodevices
are very partia repr nt ! a ectiv hqy: 30
which is attacﬁ?r ugeeagﬁgofg?ﬁ%f%ﬁéﬁ%§§t54%§§g S%Saswt e 3%3%53283% t he

i ntersection 3 HfffeFenti diFoforFiryabtofr 6 RhPENE T toRATL S UE%E &Oge 52 of
the respective gplatieytecandrbyratnei pioteenentamaris . 15 fwhiheh pilatasr aaged in

he o 9n"0 L ool Bk SRR gN ¢ 16,0 18,50, g patpl ) by el o
corrugati od06 sontvgatépes of ke | FitalflacecBetdeE™ithe PAS pl"atB4n54 and
55. In order tadud bthetpkatmst?4 @wl bhdi BB plmacesti thes ipassifhte to
proceed as fo"ﬁé Weégh%h%l%%% %ﬂa%%%eQQb'and 55, taking into 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 1lugs 44 in the
support mode 1illustrated in figure 6, and can 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 13. 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:
e 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;
b: length of the lug 44 from the surface 43;
a: distance between the surface 43 and the lug 46;

35

2: length of the reinforcement part 15.



15 equi pped with the reinforcenment device is firstly placed on the support
surface 60 on which the inperneable nenbrane is to be nounted. For exanple,
t he support surface 60 can be constituted by the upper plate of a known
type of thernmal insulation barrier. 20 The’ pl ate 54 supports the

rei nforcenent part 15 which is secured on the anchorage part 30 such as to
extend from thelédyge 52 cohstiHerpd atleats& by pa (éerdddi. ntiese atbesnstiipassecond

plate 55, al reagy. equniRed v p he 25 1ehREOLGes®Nndevi ce, is then
br ought above t support surface 60 adjacent to the plate 54, in a state
parallel to theYz% at g°p§4,Y such®Ehat’ t‘E'rﬂ'éJ edge 52 of the plate 55 which nust
finally straddl &% he gplatté254 (Eg.2t- t he correct height. In the segnent of
corrugation 7 30 which is situated close to the edge 52 of the plate 55,

the high corrugation 6 of the p]ate 55 dpes conprise a reinfaorcenent
part. Wen the pPaie B5Y égdé’ﬂrggi ?%?thh“ %e(%%ﬁeéﬁrg‘ﬁ“@fajtrheededﬂ °59, a
mar gi nal porti oposftidre ipl &tigub® 8t r buldites rosddignnah poyeion H6 t3S of the

plate 54 al ong {he, £lgeeac Wiaieasst he coipugaliQy segneRt SHuorkhe plate
55 i s engaged on GEiehe rei nforcenent part 15, and_.the end of t% ll‘f%e44 of

the anchorage parte 3BPRIHNRFTEThe R At s¥Gprage parts

10 dimension ¢ which represents the length of the 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 and 55 can be welded in an
impermeable manner at the level of 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 of the plates 54 and 55. 1In
addition, similar measures can be employed in the

direction of the low corrugations 5.

It is thus possible to produce an impermeable membrane
25 with a large surface area by combining in this mannexr 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

sultable 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 variant

these two co-operation modes could be obtained by means



- 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 reinfordéﬁg%f'part 15 with di nensi ons
different fromthe other reinforcenent parts used in the interior of the

pl ates 54 and 5%t |¥we hePptrat esdBatimt 55M4mave Wiernaidwsaggch peliat all the

I ?)w 10 gzr r ugatéééﬂﬁaag-lgrr,e Ehéla|;$%t%quhdi spa@hdemﬁt B owht hjl,an Lﬁﬂﬁﬁgé‘r%réth

pl at es an and at t interface, between the two plates. n :
Paki ng it o accBltORare oty a1 H0F ¢ he FarhPoraaionc papteia with

| engt h whi ch i sa®bsi gaedPf BR1Ehifsrr éhal acigpasraperiancast bbb hibe thapport ed
on two retergi ofi ddi0Stddel. NAENE GaPPOE, M@l khusEnatetoddN Jdugur 86, and
can be secured Lo a.single retention,lug 44 in the securing node
illustrated in Tigurées 8 nd 5,'%y usi ng FRe play 58 relative to the other
retention lug 44. 20 This property is due to a particul ar di nensioning of

the parts, whictheM bbobe destddibed | redigdfRr detaigroaulhibsf edenegg to

figure 13. FigureE}%E% Ee%%E£§aaergé§fgéceg§ tigar{fgé%éﬂ%t%in%d %@ a high
corrugation 6 25 et Ween ot Wo anc%orage par?s 0 e represeHPaFion of the

pl ate 1 hasl®eerriddnpl el §xapmlet déd fopdetth et o akensgfiteltar ithg. PEi@aginensi ons

represented desigiatabhe fakhbweig: of an 1RG dishancenbetveeanshe
centers of two sugc ssi Ve 30|ntersectléyg%talong t he hagp corrugation; d:

| engt h between the ‘certar of°t hd an2horage par t > 307 and t h2"&8hd 6t &n arm 40

at the | evel ofmetensuitpaker4dr the like. p: |ength of the lug 44 fromthe
surface 43; 35 a: distance between the surface 43 and the |ug 46;
1: length of tq%j;einf%rcenent 15. 27 - 1f .. cansidered that Y

= b (1 320) 1% nalk i RERETTNG pFer oy i 19 (HE PP bwAd "ol Fons. V1 2
< b < Y(Eq. 1) maidayep tanjez YP2siicws An Bupermeable insulated vessel
71 with a generally prismatic form, mounted in the
double hull 72 of the ship. The wall of the vessel 71
comprises a primary impermeable barrier which is
20 designed to be in contact with the LNG contained in the
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 Dbarrier and the
double hull 72.

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

or to the vessel 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 installation 77. The loading and

unleoading wunit 75 is a fixed offshore installation



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 mensi on ¢ which represents the Iengtﬁ'&p the portion of lug 48 inserted

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

two plates 54 arritE35sdéad be Vedkdde | ArEn Thpanteabl etaugner’fat whheh| evel of

\tAE_e LraLgi nal pogdﬂpmté&thzhgog@m@i ﬁaﬁi pa, ofha zﬁ)ékbﬁi[l_éé ido Of4 Vﬁlﬁgo&ﬁ:éugt urgs
i ch have j ust en,descri be th reference t | e 9.can _be produce

S Lary et PSS ofE nPFERPAt O El SLANEC (e S i Re% Phr eo a

and 55. |In addieqmectsidn Far Reasukeadigen upéocagbroy eeli vima héd 3di r 88&i on of

the | ow cor mugatditablel tmbisi thusROSShbl gadgr Pr educgran ¢dsmprsneabl e
membrane 25 with a |arge surface area by combining in this mann

c r.a
mul titude of réct angul ar wa 15 st ugfjﬁlrlgét%%n aPfPat snt?ﬁporr‘?prseusre %83.’

Cor rugat ed met atxtsingesti reahsal st eyl @utoactlor dtAyet o 78t h&hef dromslingnd can
be egui pped igatxﬁe Lﬁﬂl&dﬁ&@n@hit-r?ls bagﬁigmi)&@ir@mr_ rﬁllelﬂlméaiﬁéodﬂcﬁd 30
can be secured t0 the,suppart _suriac y.any sult .NMeans. t he

f or egoi ng descript itc?rfketrhggr &t |°5ngf’ughi4l%rrléc()v%%lsetsaa]tq\/i%lr%ld2§ ' O#He
co-oper ati ¥ betaiden tdrmpgires 309835fapd 985 isterage cyesperat Ponandde of
the support typsdreRtesanpedes 8t igHilcdh Greakdniec66c®NSf alHOMmmREe0f the

securing type represepnted in.figure 8. As_a variant these_t coz.Qoperation
nodes coul d be foitai 2§d Y r%laensfo?djiég - °5f r\zljl/\I/oo‘E‘pci';t_Llrntgs grsti \r,:& frTg% t he
anchor age part . uSlefiskar | pirehe 7§ at@kgs pridvi dessidile ateni ttragsfer

positioning of tihpesiBu4gaknbbbfedh ghh& ol sagiald A GuinRdiagstaptunst for
t he reinf or,cement, part ;1s int @g Z flgedﬁt&;er. Asla vacg{js%rét,c th se two
functions coul £ e Tl fi ed By 4Epat At e/ bl Bhents. 1 HEovE Ges&PFbed

techni que for PEFEdRdEi o . anthwpermakabbe Irenbpantbkanthe ke ithe

di fferent typesmahal@ t@iker f0r gxamplBrid @ffeindd £afst Lhut @ohBe primary
i nper meabl e msn&)r ane in.a_land inst %|i|o%tsl on or in a floating

LNG t
structure such ausrlélgrrg{lﬁgn%agjan&Za%léof’mtlﬁ%d:fril?(eo.pera

20 In order to generate the pressure necessary for
transfer of the liquefied gas, use is made of pumps on
board the ship 70 and/or pumps which equip the land
installation 77 and/or pumps which equip the loading
and unloading unit 75,

25
Although the invention has been described in
assoclaticn with a 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 egquivalent 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 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 exclude



15 Wth reference to figure 10, a sectional view of a nethane tanker 70
shows an i nperneable insulated vessel 71 with a generally prismatic form
mounted in the double hull 72 of the ship,, The wall of the vessel 71
conprises a primary inperneable barrier ich is 20 designed to be in
contact with the LNG contained in the vessel, a secondary inperneable

barri er placed Bt ieggraite p?t nar plurpeihBalife Damenégs @d sEePoabl e hul |
72 -of the ship,trardtype, i psLdsd ithchatisbessatdti.ch are placed respectively
between the primary inperneable 25 barrier and the secondary i nperneabl e
barrier, and between the secondary inperneable barrier and the double hul
72. In a known Tfarfiér ClRdB ngRunOEdeRGepEpiRgl TP NiikEts sasoosr Panged on
the upper deck iofteirbeesbiipasan lnemicannest €€ tye aaasm.of appropriate
connectors to a maritinme or port termnal, in order to transfer a cargo of
LNG fromor to the vessel 71. 35 Figure 10 represents an exanple of a
maritime termnal conprising a |oading and unloading unit 75, an undersea
pipe 76, and a land installation 77. The |oading and unloading unit 75 is a
fixed offshore installation - 29 - conprising a nobile arm 74 and a tower
78 whi ch supports the nobile arm 74. The nobile arm 74 supports a bundl e of
i nsul ated flexible tubes 79 which can be connected to the | oadi ng/ unl oadi ng
pi ping 73. The 5 adjustable nobile arm 74 adapts to all gauges of nethane
tankers. A connection pipe, not represented, extends in the interior of the
tower 78. The | oading and unloading unit 75 permts |oading and unl oadi ng
of the tanker 70 fromor to the land installation 77. The 10 latter
conprises liquefied gas storage vessels 80 and connection pipes 81 which
are connected by the undersea pipe 76 to the | oading or unloading unit 75.
The undersea pipe 76 nakes it possible to transfer liquefied gas between
the I oading or unloading unit 75 15 and the land installation 77 over a

| ong di stance, for exanple 5 km thus making it possible to keep the

nmet hane tanker 70 at a |ong distance fromthe coast during the |oading and
unl oadi ng operations. 20 In order to generate the pressure necessary for
transfer of the liquefied gas, use is nade of punps on board the ship 70
and/ or punps which equip the land installation 77 and/ or punps which equip
t he | oadi ng and unl oading unit 75. 25 Al though the invention has been
described in association with a plurality of particular enbodi nents, it
w Il be appreciated that it is in no way limted to these, and that it
conprises all the techniques which 30 are equivalent to the neans

descri bed, as well as their conbinations, if these cone within the scope of
the invention. The use of the verb "contain", "conprise" or "include" 35
and their conjugated forns does not exclude the presence of elenents or
steps ot her than those



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 interpreted as a limtation of

the claim - 31 - CLAIMS 1. An anchora%e art (30) for an inperneable wall
structure, the anchorage part conpri si ﬁagﬁén attachnment unit (32, 33)
whi ch can be attached to the outer surface of an inperneable netal plate

(1) conprising gorrygations which_pr.oj fromthe side of _the inner
surface (2) of fhe ggbt%8%533§¥%ep€ﬂg gépér:§ﬂ}f%§ef#Pﬁgm%??d%hﬁ32§ unit 10
(32, 33) being abl e stteupEuhet detecdorhgeppate wrptieingyvel of an
intersectiorn (3) betaweeittachnest GRIf UYaL) oF3 pekiong NG Ped SofHcBsd0f first

par al | el corrugatioQ% Q%% and a second c rugationtx%Pn |2%)to a _series of

puter Ttace, of an?impermea 1 pla
second paral | el 15corrugat rons (8): and 4 retentron unit WAFER can

co-operate with a | dAgi COBPRASiRACOIrimRtérpAgHRECh eppiisicderraem phet (15,
115) in order to retsaida tBe rehaf orgaiEntsupEatei Nn(oNe of tde cenkugati ons

(6, 5) which 20 intergeet at the Level of sald ipLerseetipn. the .
rei nforcenent part bgpng esignedmfo e arranded i nh the corrugation, in
order to irérease rddilst datebetnprasisurte bk ehbaphed eto e pAate at

ready-to-nmount assemplky 1wRiech drs Ui i@ ek®ion (3) between a first
corrugation belonging to a series of first
parallel corrugations (5) and a second corrugation
belonging to a series of second parallel

15 corrugations (6); and
& retention unit (44} which can co-operate with a
longitudinal end of an elongate reinforcement part
{15, 115} in order 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 lewvel 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 ocuter surface of the plate opposite



produci ng an i nperneable wall structure, the assenbly conprising: an
anchorage part (30) according to claim1; the inperneable netal plate (1)
having the series 30 of first parall el cogy ugations (5) and the series of
second parallel corrugations(6), the first corrugations intersecting with
t he second corrugations at the |level of intersections (3), the corrugations
proj ecting from t he t8pdénBert Her Bieind® SFFPACE( 23CBI2Th&S51E&E8 Cand t he
el ongat e rei nf or cenent ppasiufd it khe) phetag able to be arranged in one of
said corrugations (6, 5) on the outer surface of the plate opposite - 32 -
the inner surface, in order to increase resistance to pressure of the
plate. 3. The aksenBhy £eserBiliedsi rFldigesd 20 whtdEl n?t hehEs5REhoFE8e part
conprises aspluralitychbrags ephroncompissdsd4y phiedl icagn cfo-erenatenw t h
respective ends of pluralddyy ofi el BLAY CRIBAL LAL! S ch UGRI Ll Qor et al N
the reinforcenment parts in a plurality of corrugation segnents iich are at
the 10l evel of the ieR€8r sEct RorPi(BPRLfEr £ F hECaRENTUYE af3TT % atfached.
4. The assenbly as elrdefedtd N witaiim 2tbe reMerreienchhe pattent iian anit (44)
can co-operate with_t ndc o 6i,nf QLcene. i, (1R 311%).0in a
support state in mhip%ﬂ??%gtfe?%n{?%%ﬁrﬁ tO, st ops t%te endF[ of the ©
rei nforcengift part i§vgldefeétroAtpBEPRAHI AUl &) t8Fe Picatddch2gageThe
assenbly as cl ai medpagtone eftadraidrs 2 to 4, wherein the retention unit can
co-operate with the end of the reinforcenent part in a securing state in
which the retention unit secures the reinforcement part (15, 115) on the
anchor age part 4. The assembly as claimed in c¢laim 2 or 3, wherein

the retention unit (44) can co-operate with the

15 end of the reinforcement paxt (15, 115) 1in 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 claimed in one of claims 2 to 5,
30 wherein the retention unit (44) of the anchorage

part is placed at the end of an arm (40) which is
connected to the attachment wunit, the arm being
placed such as to extend in the corrugation (6) in
which the reinforcement part (15) must be retained

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



25 (30), such that the reinforcenent part is retained on the plate solely
by the effect of the anchorage part. 6. The assenbly as clainmed in one of
claims 2 to 5, 30wherein the retention ur% (44) of the anchorage part is
pl aced at the end of an arm (40) which is tonnected to the attachment unit,
the arm being placed such as to extend in the corrugation (6) in which the
rei nforcement part (Ti%) asamidey rag afhednegbpin t Featit &nt PHSLEARt thEn t he
attached state of tmaman@bmpag@eg)arat P38} tionidd unft ThelpSSErdN yaas
clainmed in claim®, rmellrn %lhgha{mgé)srgprr{esde%& leo%lrgn%)nl ng unite 41) with
a contour which is (fSlgned or a transverse prorile of a corpruga "on of
the plate, the positifoninForugationbeiodg Bt ePlateo- dper @eSifiihinge pl ate
at the |eVﬁ|5 of the dr%tter};aém@alakslg)ftcs h@oﬁQﬂSéﬂgai Ih@ﬂ;}( 6ihel @]}atﬁerattoh
position the armin the corrugation, Jin_t ched state of the anchorage
part (30). 10 8. Thethéesslgr‘rfﬁl %gs tgl allr‘%aran one of €|§.Ie C%r’iucga'}l Wher ei n
the retention unit conpri siés aPIIdl?g (4%, 4Bpifien caReexBshd Ilénglti’l@dl nal |y
in a corrugation of ddieughaten, i nikhe @id achechaiat e ofatdlS bhe amehorage
part, the reinf orcerren(t%m@grte conp r¢$ ng a receptacle (18) which is open at
the level of a Ionglatu Peeh a{c'e of the reinforcenent part, and can
receive thelQug of the retention unit. 20 9. The assenbly as clained in

claim 8, whereig. t herHeUghs@ferbh@ et enhifBdUDht cE8NBEI $28idst Di ekened

portion (46), which gan ¢ co erate w lont huenlon |tud| nal end. ur(fﬁce (49)
of the reinforcement” 25" inor to’'s E?We 161 nfor C8rent part (15)
| ongi tudinal ly rel atd®e t@h%% | ggn( 44E)X’EeIJ(9i Thengistsehna) 1yds clmi méd in

claim9, wherein thedrhiugkenss PorénonpiAe), oh the htga&ady ba dfter eed
15 the anchorage part, the reinforcement part
comprising a receptacle (18) which is open at the
level of a longitudinal end surface of the
reinforcement part, and can receive the lug of the
retention unit.
20
g. The assembly as c¢laimed in claim 8, wherein the
lug of the retention unit comprises a thickened
portion (46), which c¢an 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).

i0. The assembly as claimed in claim 9, wherein the
thickened portion (46} of the lug 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



30 into the receptacle (18) of the reinforcenent part, in order to secure
the reinforcenent part (15) firmy on the anchorage part (30), by resilient
deformati on of the thickened portion and/or of the receptacle of the
reinforcenent 35part. - 34 - can co-op_er3a e with the |ongitudinal end
surface (49) of the reinforcenment part, in order to limt the engagenent of
the lug (44) in the 98@cegrwPleagatpeydnd tthe tInakdénednpdr eingn Sggpces 12.
TEe asse][rbl y as claimed iof ene ekieFaifBméht palds, Whergidert h:ﬁ lfllaﬁ@ﬁ'é acl e of
t he reinforcenment part conprli a lopgjitudin groov, 1 wed in an
outer surface (17) %fhet r?élrc}r% Fﬁ%%? c%%reﬁ?e pgl?? ?%i%’h ﬁlse( d%}s(?e %é? 9?6 face
opposite the plate. bEFonthshesgeigiiepegdsreraio®d(4M -one of claims 2 to 12,
wherein the sattachment unit conprises a head (33) which can be attached to
the outer surf of .t he 15 ate_ (1)_h esi|lient cl earanc f under cut
(4) of the pl a{afe{[a' atThtehgslsgl\Pg:Lyo?stﬁiea%lxn c{erlsneccfnleor‘ljf(cf)el‘—"c%fnst ﬁe%(?or%rﬂﬂgati ons.
14. The assenbly as "icaeidd thg dssieptaglewrdr dihe IR TEREABE ae rpar t
conprises a body (3kbmbeiwbich tikelietuaiggnngebed=t hespr heachwedt eati on
unit (44) and a rod a§1323u""hi CQ < ancrtlaec%? )t hgfhg:%d to .t or%%% i{\/ni Ia%tC

provi di ng an enpty space t(efg) ‘Hetween %em 2 JE.S.. “The “assenb ypas cl ai ned
in claim 140 wher ei whitike 7 8dd¢SnasadcafbesebrrPFidremtivki Bhab@rrows fromthe
body (31) towards the head (33) of the anchorage part. 30 16. The assenbly

as claimed in of,.cl ai_ns to_15,_ wherein the assenbl.y_additionally
conprises a second aTrlllghgrSSSIé]g%)%r?s(ig meccgr%prlriosriengo an At gccﬁirré:rcl’t Qghit (32,

33) which can be at theklednt shehatbathresurynide omnrieep| at &ead t(Bé) | evel of

a 35 second interseghien c3h 8k hBea€wsd Ugatimn dutashishr bhe el rher cement
part (15) st be retai ned agg a retention ynit 4e4)o]¥\h|a%h San . cooperate

with a second | ongi EadiRal “dnd b TERE S35 Hior Rendhit part, In order

to retain the reinfdddeméEnthpariatey tdfe tder Aegali of, thhelntdndestéenent part
having a | ength whi gh)i srdesé gnad-Jeribhe. di stance between the retention

14. The assembly as claimed in claim 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 16. The assembly as claimed in one of c¢laims 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 of 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



5 units (44) of the two anchorage parts (30, 130) in the state of
attachnent to the plate, such that the reinforcenent part is retained on
the plate, between the two anchorage parts, by co-operation with the two
retention units. 10 17. The assenbly as clainmed in one of clains 2 to 16,
wherein the reinforcenent part (15, 115) is constituted by a profiled body
with a constant cros§igéerremnentis B8t A pibBcessdeHr PPodFEtRrdR of-han

i nper meabl e wal | st nkahdbecensPt | Spagt suppl ythg amrorApgetead) e wmtal plate
(1) with a series OfrefiEF8Echﬁ‘ 'Z% I el% gorrugations (Ej%eng{qg a 20 _serigs of
second paral |l el corrugations % , Fie first cqorruga ions in erseqtll ng with
" the second corrugat 96839883t HO e? OFESEaARes sEetYVoOms (B, #HendéPpugati ons
projhecti ng for On'l(th)elﬁliide QB4 pnof nties &Ufaa:&ao@ﬁgéh%ap&@t gs)o,zaaror)aﬁlgi ng an
anchorage part (30 nrJ_sin n nt._ unj 3 n retention
unit (44), such as tt%%at%eéé%e tg%é gﬁ%‘%ﬁﬁr}eﬁt J%chnl Hi? oggﬁgg’ou g?zgsﬁpﬁgce of
the plate opposite the iTfiEfosaerrate RETEheésS| egEpibedons Ghet pdate,
intersections; 30 amkeangkngtar elwangaichdreigel graaerentbypatd-dgkatiibna

corrugati on segnment w%céjhaﬁﬁé‘tt 9 Itehieeni nterseefion on the outer surface of
the plate, such as t0 nmake a I ongitudinal end of the reinforcement part

cooperate wWi%h the retention unit (44). 35 19. The process as clained in
claim 18, additionalthg cespmbsyNgs ctalfed Aaf ranRgidT @ asesond tanaclpr age

part (130) conprisin n.attachment . upj ar nt i uni sugh as to
attach the attachmen e%ﬁfﬁ tgﬁ?heg%ﬁ#]gé}%%? Sce p%%r%t h_eﬁgl’at étlgB t%g | evel
of a second intersefonsiiseBsd| kyt he Wirefaley &Pdvhe ¥ty sg IanEtgeEti on
where the first anchewagespatiodf30) is attached; wherein the reinforcenent
part is ar rl%nged in the corrugation segnent (14) which extends between the

two intersections and is retained on the plate
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 of 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
(44), such as to attach the attachment unit to the
outer surface of the plate opposite 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 (1), between the two anchorage parts, by cooperation of the two

| ongi tudi nal ends of the reinforcenent part (15) with the two retention
units (44). 15 20. The process as clainpqﬂiq_clain118, additional ly
conprising: securing the end of the reinforcenent part (15) on
theretentionunit(44),suchthatthe reinforcenent part is retained on the
plate solely 20by tRErénpeRy df Se¢hiEHdCageepRrEL (8630) XompHiéipFocess as
clained in clai m20anwhaiteichnthe neidf angerentetparti 6A5uhstAr capgedsi n a
corrugati on segnent (5 i C X ds b 1, t i nt.ersection_(3)
where the anchoraget%a%%tggha gc%éﬁh an%kgﬁgg gegogﬁ%régﬁﬁﬁﬂééiggﬁf, and
extends fromthe ed§é &Pt Réaptatle Hir ol ©8 Besapped tHitrersesgaged in a
corrugationsof an adpacent phat eviéﬁiitﬁOOZZ.tﬂ'&ﬁ fp_l’raﬁeS:Bntaﬁ:s%lc&‘i)iﬂ'ﬁd in
claim 18, additional o] i sing _at I ge._p 3

conprising in each éééégaﬁyétfgc né%%%égg?gg%%ggoﬁgﬁugft§£#%?§%g'retention
on the outer surfac&hgfeiRetppareinferedenterartofisalarrepgefinter §8€ti ons

(3) of the plate (lkporaafatios /segn@mtangiangwhethf excam@ntodgiaicks ¢h5, 115)
inall the corrugatipn sggnents. waich at% e]-E‘Q Ir%ttgzgﬁgdc%%e bgt ‘“’%ﬁ%g%‘“’o

i ntersections, by making in each case two Iongi I'nal ends of
rei nforcengft part 3lee- opebute withl t Weor eridregeunPest§44)ovof cPhe two

anchorage parts whi ehegbeioht aghedhat dwe heugitediddle twesi ndersastions
(3), such as to retgin the Lelnforcenent; parts pn e plate. iention

units (44).

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 solely
20 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 1is
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



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 plat e?ﬂ( 52) and intersections adjacent
(3) 15to said edge of the plate; and securing in each case the end of the
rei nforcenent part on a retention unit (44) of the anchorage part attached
at the |evel of the &3PPE3pBndthRtITREesécProRs sbeh that itheélleithPor cement
part is 20 retai ned wirriilbetpbat espkaky byhidre ekfesd ah t beclaneheeage part
extending fromthe . 4. ' abl e.i lLating
vessel (71) arrangegglgﬁfe% tatugug%g%?sé%r uocI%slzjr eb,jﬁgﬁée%ig%l %(?%Ir%p%%gfang a
thermal insul ation Bair i ¥Pn&EfdddRalmperdfeadf e thar rieminiceRers @ésitgned to
Ee in contad W th adcpiopdistecantai e ifet_*lcelrrﬁti\oelsslﬁiitst he44 )npef neabl fe
arrier conprising eady-.{ 0-_pun enhl.y..as [ in one_o
claims 2 to 17, in Z:Jrcr)ou%%{% Stat e%agg? %s%hp_?%%) afcé&%cggg taptangglgrt of a
cold liquid product levgé sHi ptednpicsiiiyeasgstbPas hdbl - ( 7c35andta vessel
(71) as clained in deiain24he ar¢@ifgademanthgagdosidre dnel blate. 38 - 26. The
use of a ship (70) as claimed in claim?25 for |oading or unloading of a
cold liquid product, wherein a cold liquid product is conveyed through

i nsul at ed pi%i P ( 7Fhe7Propsssg e fFIGHGA tid £1B3in | Hht | #AridnaddYst or age
installation (77), temptikingtthe vessel of the ship (71). 27. A transfer

system for a cold li_qui d t £ Si a .ship,( as
claimed in claim 10 a%%?qﬁgé% g%%%f%{%m%%(gg,}sggfe{%,&f&%l)) i iYEg‘)em aced
such as to connect tIPETREIEEPN (TEYUGHT fiHeeh jertieme hftivesn ERe esliep to a
floating or |and st@faghd nstald ation 41Y) intdukectivmR txeijeesvey (@)f 1 ow of
cold liqui roduct .t hrough e NS d piping fromor to the floating
or |and st§r5gge insttgl fsgglgo%%g? oojfgreh%r %?ng%ﬁé %/)I(l%és)sel of the ship.

securing in each case the end of the reinforcement

part on a retention unit (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 a 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 c¢laims 2 to 17, in a mounted

state.

25. A ship (70} for the transport of a cold liguid

product, the ship comprising a double hull (72)

35 and a vessel (71) as claimed in claim 24, arranged
in the double hull.
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26.

27.

_38_

The use of a ship (70) as claimed in claim 25 for
loading or unloading of a cold liquid product,
wherein a cold liquid product is conveyed through
insulated piping (73, 79, 76, 8l) 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, 7%, 76, 8l) which is
placed such as to connect the vessel (71)
installed in the hull of the ship to a floating or
land storage installation (77), and a pump to
convey a flow of cold liquid product through the
insulated piping from or to the floating or land
storage installation, to or from the vessel of the
ship.



