WO 03/ 035497 PCT/ US02/ 31497 VERTI CAL CORNER TRANSI TI ON ARRANGEMENT FOR
SEM - MEMBRANE TANK BACKGROUND COF I NVENTION 5 This invention relates to
corner stwoaBswag7 for sem - nenbrane tanks of the type fregmarsbt/gidosed to
hold liquids at cryogenic tenperatures. Patent No. 5,727,492 discloses a

sem -menbrane t ank f%RW&QL%@ERW@IﬂWWGEMENﬂWK ed natural
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gas (LNG . As described in that sem - nenbr ane tanks
consi st of curved pl ates having ich 10 are wel ded
together and are joined at their corners to a vertical cylindrical corner
by hot formng the ends of the curved plates in order to obtain a square

edge for welding to the edgeof Yﬁﬁﬁi Thi s arrangenent
tends to produce high stresseg% ﬁf} dﬁ%N&Eﬁ& en the curved plates
and the vertical corner cylinder and the radical change in shape fromthe
curved seétion to the shhisinecmgeaeclates tdheora¢rtstrobtuesstfor sehipoémbranetwnks of i n

stress concentratiqgns. In th e r et al. Patent No. 3,314,567, the
corner of a It ﬁﬂ?ﬁ%§HW?%Bé““f@ﬁPﬁrEmﬁ&%ﬁﬁﬁﬂﬁwﬁvtﬂ“@?@?ﬁﬁricaIIy shaped wal
menber extending through an approximtely 90 arc which is butt wel ded at

each end to orthogonal Ipatt Nens,eal7, hepanscloeRheesi-Arvibigheangifor holding ecti ons
to which the cylindrical walls are welded. The 20 Corvi no Patent No.

3,414, 155 pr digugled gaseviushes tigrefligd nenel ganl NGhshs desegbest inghatpatenf gl beam
wth a C““’e%fi{éteo?gerﬁle- binBhnd? @c5ﬁs95f?tof@tﬂggc?%fa{égﬁﬁ}/iagﬁgi?%é%%dg%y\glFlf:}tl he

ort hogonal | y ‘extendi ng ers are joine

Patent Na0 3ydwEldddZogethrnkndare fdnad anleeipecnérs adla bartisgleylindioal sdragesy
transition nmenbers to_which oppositely directed, corrugated nenbers.in
$

adj acent . or t g EEIng e radspfdheeiriediplals ISpRRRPLE FREIFAASRTPONEIding
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vertical corner transition arrangenent sem - nenbrane tan whi ch
overconmes ditbattysiticgeswed thheurped plateanind the vertical corner cylinder and the
| radical change in shape from the curved section to the square edge at the attachment

15 point results in stress concentrations.

In the Becker et al. Patent No. 3,314,567, the corner of a liquid storage
tank is provided by a cylindrically shaped wall member extending through an
approximately 90° arc which is butt welded at each end to orthogonally oriented beam

‘ members having angular projections to which the cylindrical walls are welded. The
20  Corvino Patent No. 3,414,155 provides a corner for an LNG tank consisting of a
vertical beam with a curved outer section and a right angle inner section to which the
orthogonally extending wall members are joined. In the Bridges et al. Patent No.
3,721,362, tank corners are provided by specially shaped transition members to which

oppositely directed corrugated members in adjacent orthogonal walls are welded.

25 SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide a
vertical corner transition arrangement for semi-membrane tanks which overcomes

disadvantages of the prior art.

Another object of the present invention is to provide a vertical corner

30 transition arrangement for semi-membrane tanks which eliminates potential fatigue



Anot her object of the present invention is to provide a vertical corner 30
transition arrangenent for sem -nenbrane tanks which elimnates potenti al
fati gue IWOO30F4985497 PCT/ US02/ 31497 cracki ng at the intecrasezbapiveen the
curved tank wall plates and the vertical cylindrical corners and inproves
the overal | ghickinbh: il iNRANAIWES BUCHERLAR I pHlIES SR vokiogr Obl ects of
the invention are~attaine y providing a nodi extruded verti cal

al um num | - beglindraal cognars emhingurovesithe oventli eilitytte neandfcBire fudhaoreont al

curved wal |l sections of the tank are wel ded on one side and a verti cal

tapered stiffening cor sweld an the o Lte.side .o that an
unstiffened vertical 9&?6‘1"88}5?& G IBRIUSR agepﬁ%ﬂﬂeﬁ %‘1‘%&@ ES t he
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arrangenent hi gh stresses in the corner sections are reduced and
manuf act ube of herigongd cneved sabltseasivgs P thedank are atekded onreme sidsand aivertisgl need t o

10 transitio i pl at e.
BRI EF DESCRI DFEGH Sgifeﬁrﬂ%%ﬁﬁ‘ge@ﬁg“p‘ggi&g %% ?sfécefssdeasﬁéﬂétg‘van%tagéglgaof t he
invention w lvbrtieel appalrgmibddrisedtion cama@un@vemedttbeha‘mbjeomngnga:ﬁe&end pfthen in

conjunction wth the accorrpa drawi ngs jn whic is a schematic
pl an vi ew i | FGEeHAE Forgenbdlpeh %( %bla@pglégen%@gpﬁg?ﬁse%m dé\e %ti“?ﬁ Lo HFher

transition aEé&@g@MaﬁLﬁgﬁ&r‘%fgﬂﬁEﬁé@ﬁﬁ@@ctfo%E' mablﬂtat&pﬁmeqﬁafe% 6 hikgithe
invention; Fig I's a side view of the arrangenent shown in Fig. 1 an
Fig. 3 i $0an trenstion ewved sitith endagrdapiatesrind a Shtoventi¢ah céing: platel ooki ng from 20
the left as seen in Fig. 2. DESCRI PTI ON OF PREFERRED EMBODI MENT I n the
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Further objects and advantages of the invention will be apparent from a
reading of the following description in conjunction with the accompanying drawings

in which:

15 Fig. 1 is a schematic plan view illustrating a representative
embodiment of a vertical corner transition arrangement for semi-membrane tanks in

accordance with the invention,;
Fig. 2 is a side view of the arrangement shown in Fig. 1 and;

Fig. 3 is an end view of the arrangement shown in Fig. 1 looking from

20  the left as seen in Fig. 2.

DESCRIPTION OF PREFERRED EMBODIMENT

In the representative embodiment of the invention illustrated in the
drawings, a vertical corner transition arrangement 10 joins two orthogonally oriented
semi-membrane tank walls 12 and 14, each of which consists of curved side plates 16

25  having edges 18 which are welded to corresponding edges of an extruded H-section
38, as best seen in Fig. 3, and the ends of the plates 16 in each of the walls 12 and 14
is welded to one of two extruded modified I-beams 20 and 22. The extruded H-
sections 38 used to join the curved side plates 18 are aligned with the outermost

surfaces 26 of the modified I-beams as shown in Fig. 3. Vertical tapered stiffening



sem -nmenbrane tank walls 12 and 14, each of which consists of curved side
pl ates 16 25 havi ng edges 18 which are wel ded to correspondi ng edges of an
ext ruded Wo9808349N 38, as best seen in Fig. 3, and the emd3/ush2/s13e7 pl at es
16 in each of the walls 12 and 14 is welded to one of two extruded

modi fi ed | - beapRr BRRME 4%t 307418 1&61’;{0&'293@1% the@EhtrAWeb382 ‘dﬁ@g4 bPtHeOi N the

curved side plates 18 are aligned with the outernost surfaces 26 of the
modi fied |- beanbﬁabl “sdamsnrespeckively, #1d afaarti¢at ahstiffeped ewrved cylingar pertion 9

03/ 035497 PCT/ U 1497 corner oLk d.30 are into the
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verti cal uns%bﬁbg&gﬁe@gﬁMgglcyllnder portion 36 1is welded to t he
proj ecting edges 40 of the stiffening corner bIocks 28 and 30 to conplete

the transition. 5 The nodified |-beans 20 a 22, preferably fabricated by
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reference to a specific enbodi nent many nodifications and variations

therein will dw@@rmcﬂyada@wrth@ ePern @6 tchestkrrkl | Byjusing exteusigns ratheyrthaneolled e, t he
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of different ther rojecting e
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Although the invention has been described herein with reference to a
specific embodiment many modifications and variations therein will readily occur to
those skilled in the art. For example, the vertical tapered stiffening corner block could
be replaced by two blocks of different thickness welded together to provide a

20  projecting edge matching the thickness of the curved cylindrical portion.
Accordingly, all such variations and modifications are included within the intended

scope of the invention.



Accordi ngly,

i nt ended
verti cal woramss4pT ansiti on arrangenent for sem -nmenbrane tPamRISONBI4bT
conprising: a vertical alum numI-beamto which the ends of curved wall
sections of a sem -nenbrane tank are weldggson one side; a vertical
stiffening corner block extrusion on the opposite side of the |I-beam and
having a projecting edge; and a vertical curved alum num cylinder secti
havi ng an edge butt- wdl dAdettisal ¢rangrtegnsisiph agargsgenbfor seral-psmbaaneitnkck. 10

15 2. A vertkN
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all such variations and nodifications are included within

scope of the invention. 3 WO 03/035497 PCT/ US02/ 31497 CLAI M5

Q@%gcorner transition arrangenment according to claim1l
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2. A vertical corner transition arrangement according to claim 1
wherein the I-beam and the stiffening corner block are made from extruded

aluminum.

3. A vertical corner transition arrangement according to claim 1

wherein the vertical curved cylinder section is an unstiffened member.

4. A vertical corner transition arrangement according to claim 1
including a further vertical aluminum I-beam to which curved plates of an orthogonal
wall are welded on one side and a further vertical extruded stiffening comer block is
joined on the opposite side having a projected edge to which another edge of the

vertical curved cylinder section is welded.

5. A vertical corner transition arrangement according to claim 1

wherein the vertical stiffening corner block is tapered toward the projecting edge.



