1 CYLI NDRI CAL STRUCTURE COVWPCOSED OF RECTANGULAR
ELEMENTS The present invention relates to a
cylindrical structure whereof the vertical wall and
the bottomwall conprise a plurality of adjacent 5
rectangul ar elenments, and in particular a tight and
thermally insulated tank. Docunent FR 1 457 617
descri bes a ground tank for the storage of |iquefied
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wall is covered by a plurality of rippled panels. The r1ppled panels have

20 radial edges. Cutting these panels is therefore more complicated than in
the case of rectangular panels, and .can lead to a significant discard
quantity, which is particularly undesirable when the panels are made in
an expensive material. Furthermore, different types of panels with radial
edges are necessary to cover all of the bottom wall.

25 Document FR 2 398 961 describes a tank whereof the bottom
wall is covered by a plurality of rectangular strakes all parallel to each
other. This involves connection difficulties at the intersection of the
bottom wall with the vertical wall of the tank. Moreover, cutting the
strakes leads to a significant discard quantity.

30 The problem the present invention seeks to resolve 1s to propose a

cylindrical structure or a tank which does not present at least some of



cylindrical structure or a tank which does not present

at | east sonme of 2 the aforenentioned drawbacks of

the prior art, and in particular which can be

realized with a reduced nunber of shapes for the

pi eces. The solution proposed 5% the invention is a
cylindrical structure conprising a vertical wall and

a bottomwall, said bottomwall having a 5 plurality

of sectors which are imges of each other by rotation,

each sector conprising a pIuraIity of adjacent ,
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vertical wall conprises a plurality of
sides of the bottom wall, and have edges parallel to the sides. In this
case, the bottom wall can easily be completed by rectilinear elements

20 which extend along the sides of the bottom wall, for example corner
beads. In both cases, only a limited number of different elements is
needed to form all of the bottom wall. ,

Preferably, said bottom wall comprises a plurality of identical
polygonal connecting elements connecting two adjacent sectors.

25 In this way, one limits the number of different elements
necessary. The connecting elements can, for example, be quadrilaterals
or octagons.

Advantageously, said vertical wall comprises a plurality of
adjacent rectangular elements, said rectangular elements of the vertical

30 wall being identical to the rectangular elements of the bottom wall.

In this case, the number of different elements necessary to form

the bottom wall and the vertical wall is limited.



adj acent rectangul ar el enments, said rectangul ar
el ements of the vertical 30 wall being identical to

the rectangul ar elenents of the bottomwall. In this
case, the nunber of different el ements necessary to
form the bottomwall and the v@rtical wall is

limted. 3 The invention also proposes a tight and
thermally insulated tank, conprising a sealing barrier
and a thermally insulating barrier, characterized by
the fact that it conprises a cyIindricaI structure

accordi ng,to the.i nventi on above. hIS
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wall elements to those of the vertical wall.

20 The invention will be better understood, and other aims, details,
characteristics and advantages thereof will appear more clearly during
the following description of several particular embodiments of the
invention, provided solely as non-limiting examples, in reference to the
appended drawings. In these drawings:

25 - figure 1 is a top view of a sector and connecting elements of a

tank according to one embodiment of the invention,

- figure 2 is a top view of a connecting element of the tank of
figure 1,

- figure 3 is a top view of a rectangular element of the tank of

30 figure 1,

- figure 4 is a perspective view of the connecting element of

figure 2,



tank according to one enbodi nent of the invention, -
figure 2 is a top view of a connecting elenent of the
tank of figure 1, - figure 3 is a top view of a
rectangul ar el ement of the tank of 30 figure 1, -
figure 4 is a perspective view4f the connecting

el ement of figure 2, 4 figure 5is a partial top
view of the bottomwall of a tank according to

anot her enbodi nent of the invention, figures 6 and 7
are partial perspective views of the tank of figure
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15 the shape of a regular polygon, with twenty sides 6 in the example
shown in figures 6 and 7. However, the invention concerns other types
of polygons, in particular with five sides or more.

The bottom wall 2 has a plurality of sectors 4 each corresponding
to a side 6. The sectors 4 are rotated images of each other. The vertical

20 wall 2 is made up of a plurality of vertical faces 5 each corresponding to
a side 6.

The bottom wall 2 and the vertical wall 3 are made up of a
plurality of metallic panels connected to each other by welding, and
which have ripples allowing the contraction of the panels during

25 temperature variations. Fixing and welding of the panels as well as the
formation of the ripples can be done according to techniques known in
the field of LNG storage or transport tanks.

On the bottom wall 2, the metallic panels comprise rectangular
panels 8 having a length L and width 1, shown in figure 3, as well as

30 connecting panels 9 in a symmetrical quadrilateral shape, having two

sides with a length L and two sides with a length 1/2, shown in figure 2.



plurality of nmetallic panels connected to each other
by wel ding, and which have ripples allow ng the
contraction of the panels during 25 tenperature

vari ations. Fixing and wel ding of the panels as well
as the formation of the rippl & can be done according
to techniques known in the field of LNG storage or
transport tanks. On the bottomwall 2, the netallic
panel s conprise rectangular panels 8 having a |ength
L and wwdth 1, shown in figure 3, as well as 30

connect i anels 9 | ' il at
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panels 8, a plurality of identical connecting panels 9, and a central

20 piece 13, which can potentially be formed by connecting panels 9 as

shown in figure 7. The bottom wall 2 is therefore made up of two or, at
most, three different types of panels.

In one embodiment not illustrated, the small side of the

outermost rectangular panels 8 is not mixed with the side 6, but is a

25 small distance away from it, for example 10 cm. A rectilinear corner

bead with an L-shaped section is arranged along the side 6. The corner

bead comprises a horizontal board to which the most off center

rectangular panels 8 are connected, by their width. The corner bead

also comprises a vertical board to which the panels of the vertical wall

30 are connected. The corner bead is only one example of connection

between the bottom wall 2 and the vertical wall 3. This connection can

be realized according to other techniques, for example similarly to the




shown in figure 7. The bottomwall 2 is therefore nade
up of two or, at nost, three different types of
panels. I n one enbodi ment not illustrated, the snal
side of the outernost rectangul ar panels 8 is not
mxed with the side 6, but is & 25 snall distance
away fromit, for exanple 10 cm A rectilinear corner
bead with an L-shaped section is arranged al ong the
side 6. The corner bead conprises a horizontal board
to which the nost off center rectangular panels 8 are

connected, by . their dt.h. _The bead . al.so
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As can be seen in figure 1 in particular, the ripples 7 and 10 of the

20 rectangular panels 8 are connected to each other. The connecting

panels 9 also have ripples connected to the ripples of the adjacent

rectangular panels 8. In the example of figure 4, the connecting panel 9

comprises terminal ripples 11 connected to longitudinal ripples 7, and

connecting ripples 12 connected to the transverse ripples 10 of the

25 adjacent rectangular panels 8. Other arrangements of the ripples on the

connecting panels 9 are possible, and one example is illustrated in
figure 6.

Figure 5 illustrates a different arrangement of the panels of the

bottom wall 2. In this embodiment there are, at each connecting panel

30 9, two fewer rectangular panels 8’ as one approaches the center. In this

embodiment, instead of using rectangular panels 8 which all have the

same length L corresponding to the length of one side of the connecting



di stance a fromthe | ong edges and at a distance b =

2a fromeach other. As can be seen in figure 1 in
particular, the ripples 7 and 10 of the 20 rectangul ar
panel s 8 are connected to each other. The connecting
panel s 9 al so have ripples conrected to the ripples of

the adj acent rectangular panels 8. In the exanpl e of
figure 4, the connecting panel 9 conprises termna
ripples 11 connected to longitudinal ripples 7, and
connecting ripples 12 connected to the transverse

ripple f t ' r ul ar,. :
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describ connecting panels 9 in a quadrilatera
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peaks, asHINSre&aAt HBRNitidn is not limited to tanks. On the contrary, it

20 concerns any cylindrical structure comprising a polygonal bottom wall

made up of rectangular elements distributed in sectors and connecting
elements between sectors.

Although the invention was described in connection with several

particular embodiments, it is clear that it is in no way limited to them

25 and that it includes all technical equivalents of the means described as

well as their combinations, if these are within the scope of the

invention.



15 figures 1 and 5. In another enbodinent illustrated
in figure 8, the connecting panels 9' have the shape
of a quadrilateral with cut tops, thereby formng a
hexagon, and two adj acent connecting panels 9 are in
contact on two sides. The preseht invention is not
limted to tanks. On the contrary, it 20 concerns any
cylindrical structure conprising a polygonal bottom
wal |  nmade up of rectangul ar elenents distributed in
sectors and connecting elenments between sectors.
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one 0 sai rs and one o sai
of tdEmpentatsgefl @re seanpboat Bespéctnmséy snequdlbleltan egnd parallel

respect,i vel cul ar and the side

o -t et sh BhEPPEERE A §Peatlaty Bitebfot1e 5 “The

I1:ank accordlng to claim1, in which said bottom wal

ggmrelcf IG?TJQ ’Eﬁ ural] %:l C(irgultgdecgtcl:lg%tll P,O|i1¥ YOREH said bottom wall
comprises a plurality of identical polygonal connecting components (9,

9’) connecting the components of two adjacent sectors.

20 3. The tank according to one of claims 1 to 2, in which said
vertical wall comprises a plurality of adjacent rectangular components,
said rectangular components of the vertical wall being identical to the

rectangular components (8) of the bottom wall.

25 4. The tank according to cne of claims 1 to 3, in which said
rectangular components comprise rippled panels (8, 9, 9°, 13) forming

the sealing barrier.

5. The tank according to one of claims 1 to 3, in which said
30 rectangular components comprise metallic strakes (8°) with raised edges

forming the sealing barrier.




9) connecting the conponents of two adj acent sectors.

20 3. The tank according to one of clains 1 to 2, in

which said vertical wall conprises a plurality of

adj acent rectangul ar conponents, said rectangul ar
conponents of the vertical wal 19 bei ng identical to the
rect angul ar conponents (8) of the bottomwall. 25 4.

The tank according to one of clainms 1 to 3, in which

said rectangul ar conponents conprise rippled panels

(8, 9, 9, 13) formng the sealing barrier 5. The

tank acc to _one 0 i s 1 [ sa

30 recta gghég t%‘alﬁp% é’ﬁ%lélgc %Pl s% ﬁk”‘flgﬁ ;Pctos rgf% thh said
(8" ) restdrzula &ﬁﬂnlﬁt&gﬁﬂ fanpting p&r&lseﬁi Ianghbﬁnallﬁrmsﬁlating
6. The tank accordin to ne of cl ai,ns to 5, in

ohi Rt e B SheHeEnBHEHFEe panel 5 in a
thermal |y |nsuI ating material formng the thermally

|nsul at|n79 barrrer 5 7.. The tank accordi ng tao aqne g
Qainms 17%olks tapkyRgeordiag tp opst eloRiaiEs! 1 confr ilBe¥hich said

centpgthorRl RER doldpridd Wéﬂ'ﬂretlhﬁe@ﬁ&cﬁd"w}ﬁéh the mast central

rect an%ql ar components of each sector are connected.

nglaneBpaneRtsid coaB seftar|agp egnpegigdy

conprrsrng a 10 rectilinear corner bead arranged

al ong one side of said bottomwall, said corner bead

conpri si g Bhdankoaterdbgate ane whi daimshel #ps?. epmprising a
nt r t

2 Rerih B! 0l Heal AEPANRR' ioft SE AMPGE S 3icy wan, said

t he emntr bahd wahlprisieg @onmmr&ell board to which the most off center

rectangular components are connected and a vertical board to which

the rectangular components of the vertical wall are connected.



