
WO 03/035497 PCT/US02/31497 VERTICAL CORNER TRANSITION ARRANGEMENT FOR
SEMI-MEMBRANE TANK BACKGROUND OF INVENTION 5 This invention relates to
corner structures for semi-membrane tanks of  the type frequently used to
hold liquids at cryogenic temperatures. Patent No. 5,727,492 discloses a
semi-membrane tank for holding  liquefied gases such as liquefied natural
gas (LNG). As described in that patent the  walls of semi-membrane tanks
consist of curved plates having horizontal edges which 10 are welded
together and are joined at their corners to a vertical cylindrical corner
by  hot forming the ends of the curved plates in order to obtain a square
edge for welding  to the edge of the vertical corner. This arrangement
tends to produce high stresses at  the transition between the curved plates
and 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 1 WO 03/035497 PCT/US02/31497 cracking at the interface between the
curved tank wall plates and the vertical  cylindrical corners and improves
the overall ability to manufacture such corners. These and other objects of
the invention are attained by providing a  modified extruded vertical
aluminum I-beam having a center web to which the ends 5 of horizontal
curved wall sections of the tank are welded on one side and a vertical
tapered stiffening corner block is welded on the opposite side so that an
unstiffened  vertical curved cylinder section can be butt-welded to the
projecting narrow end of the  stiffening corner block. With this
arrangement high stresses in the corner sections are  reduced and
manufacture of the corner sections is facilitated since there is no need to
10 transition curved side and end plates into a flat vertical corner plate.
BRIEF DESCRIPTION OF THE DRAWINGS 15 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: 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 2 WO
03/035497 PCT/US02/31497 corner blocks 28 and 30 are incorporated into the
central webs 32 and 34 of the  modified I-beams, respectively, and a
vertical unstiffened curved cylinder portion 36  is welded to the
projecting edges 40 of the stiffening corner blocks 28 and 30 to  complete
the transition. 5 The modified I-beams 20 and 22, preferably fabricated by
aluminum  extrusion to reduce welding and ensure that the member develops
the full strength of  the material by eliminating the heat affected zone
(HAZ), constitute structural support  members providing additional strength
to the corners of the tank structure, thereby  resisting the significant
pressure loads applied by the liquefied gas cargo during 10 rolling and
pitching motions of a ship. The unstiffened vertical curved cylinder 36 is
fabricated by cold forming, preferably plate rolling, an aluminum plate and
is of  sufficient thickness to be capable of resisting the high stresses
resulting from such  dynamic loading at the corners of the tank. By using
extrusions rather than rolled  members the problem of potential lamellar
tearing or separation is eliminated and the 15 joint functions as a
homogenous member. 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. 3 WO 03/035497 PCT/US02/31497 CLAIMS 1. A
vertical corner transition arrangement for semi-membrane tank  walls
comprising: a vertical aluminum I-beam to which the ends of curved wall  5
sections of a semi-membrane tank are welded on 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 aluminum cylinder section
having an edge butt- welded to the projecting edge of the corner block. 10
15 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
corner block is  joined on the opposite side having a projected edge to
which another edge of the  vertical curved cylinder section is welded. 20
5. A vertical corner transition arrangement according to claim 1  wherein
the vertical stiffening corner block is tapered toward the projecting edge.
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