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(57) A cargo tank support structure according to the
present invention comprises a plurality of first support
portions 3 provided at a bottom 2a of a cargo tank 2 in a
distributed manner, a second support portion 4 provided
at the bottom 2a of the cargo tank 2 to continuously ex-
tend in a longitudinal direction X of the floating structure
1, and an engagement portion 5 provided at a floor 11a

of a hold 11 along the length of the second support portion
to engage with the second support portion 4, wherein a
vertical load Fz applied by the cargo tank 2 is borne by
at least the first support portions 3 and a horizontal load
(first horizontal load Fy) applied by the cargo tank 2 is
borne by at least the second support portion 4 and the
engagement portion 5.
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Description

Technical Field

[0001] The present invention relates to a cargo tank
support structure, a floating structure and a method of
supporting a cargo tank, more specifically, a support
structure bearing vertical and horizontal loads applied by
a cargo tank mounted on a floating structure, a floating
structure including the support structure, and a method
of supporting a cargo tank.

Background Art

[0002] Floating structures, such as carrier vessels or
offshore floating equipment, for transporting or storing
liquid cargo, such as petroleum, LPG (liquefied petrole-
um gas) or LNG (liquefied natural gas), of an independent
tank type, namely having cargo tanks for such liquid car-
go, independent from the floating structure, are in wide
use (see patent documents 1 and 2, for example).
[0003] While traveling or moored, floating structures
experience heave, or liner vertical motion, sway, or linear
lateral motion, surge, or linear longitudinal motion, pitch,
or rotation about the transverse axis, yaw, or rotation
about the vertical axis, and roll, or rotation about the lon-
gitudinal axis, caused by waves. Actually, they experi-
ence complex motions resulting from combinations of
these motions. It is therefore important to stably support
independent cargo tanks that can move relative to the
floating structure.
[0004] Patent document 1 discloses, in Figs. 5 and 6,
a cargo tank support structure comprising bearing seats,
anti-floatation chocks and anti-roll chocks, where the
bearing seats bear a vertical load applied by a cargo tank,
the anti-roll chocks bear a horizontal load applied by the
cargo tank displaced sideway by roll of the ship, and anti-
floatation chocks restricts floatation of the cargo tank
when the ship is flooded. In this support structure, loads
applied by the weight of the floating structure itself and
various motions of the floating structure caused by waves
are borne primarily by the bearing seats and the anti-roll
chocks. As seen in patent document 1, the bearing seats
are provided at the floor of the hull, and the anti-roll
chokes are provided at the ceiling and the floor of the
hull. Patent document 2 discloses, in Fig. 6, a structure
in which support members for supporting an independent
tank are provided at varying density considering the mag-
nitude of reaction force to be borne by respective support
members. The support structure disclosed in patent doc-
ument 2 is created paying attention to distribution of the
vertical load applied by the cargo tank, and exhibits only
those support elements which correspond to the bearing
seats in patent document 1.

Prior Art Document

Patent Document

[0005]

Patent Document 1: JP 2000-177681 A, Figs. 5 and 6
Patent Document 2: JP S59-5492 U, Fig. 6

Summary of the Invention

Problems to be solved by the Invention

[0006] The cargo tank support structure disclosed in
patent document 1 comprises support members (bearing
seats) bearing the vertical load applied by the cargo tank,
support members (anti-roll chocks) bearing the horizon-
tal load applied by the cargo tank, and also support mem-
bers bearing the horizontal load, provided at the ceiling
of the floating structure. Since the support members are
provided at the floor and the ceiling, construction of the
cargo tank as well as construction of the floating structure
takes much time. Further, since the cargo tank experi-
ence reaction force at the locations at which the cargo
tank is supported by the support members, reinforcing
members need to be provided on the inner side of the
cargo tank at those locations. Also for this reason, a
greater number of support members and/or a wider dis-
tribution of support members results in a greater amount
of time taken for cargo tank construction and higher pro-
duction costs.
[0007] For the cargo tank support structure disclosed
in patent document 2, it is necessary to calculate reaction
force to be borne by respective support members and
determine in what shapes and at what locations to pro-
vide support members on the floating structure, leading
to much time taken for design work. In addition, only pro-
viding the support members designed to bear the reac-
tion force is not enough to bear a large horizontal load
applied when the floating structure experiences motions
such as roll, sway and yaw; the provision of support mem-
bers bearing the horizontal load, such as the anti-roll
chocks disclosed in patent document 1, is required. The
cargo tank support structure disclosed in patent docu-
ment 2 is therefore not free of the problem with the struc-
ture disclosed in patent document 1.
[0008] The present invention has been made in view
of the above problems. An object of the present invention
is to provide a cargo tank support structure, a floating
structure and a method of supporting a cargo tank, re-
quiring a reduced number of support members and a
reduced number of locations at which to provide support
members, and thus, enabling a reduction in time taken
for construction work and a reduction in construction
costs.
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Means for Solving the Problems

[0009] In order to achieve the above object, the present
invention provides a cargo tank support structure for sup-
porting a cargo tank mounted in a hold in a floating struc-
ture, comprising: a plurality of first support portions pro-
vided at a bottom of the cargo tank in a distributed man-
ner, a second support portion provided at the bottom of
the cargo tank to continuously extend in a longitudinal
direction of the floating structure, and an engagement
portion provided at a floor of the hold along the length of
the second support portion to engage with the second
support portion, wherein a vertical load applied by the
cargo tank is borne by at least the first support portions
and a horizontal load applied by the cargo tank is borne
by at least the second support portion and the engage-
ment portion.
[0010] The present invention also provides a floating
structure comprising a main body floating by being sup-
ported by a buoyant force, the main body having a hold
with a cargo tank mounted in, wherein the cargo tank is
supported with a cargo tank support structure compris-
ing: a plurality of first support portions provided at a bot-
tom of the cargo tank in a distributed manner, a second
support portion provided at the bottom of the cargo tank
to continuously extend in a longitudinal direction of the
floating structure, and an engagement portion provided
at a floor of the hold along the length of the second sup-
port portion to engage with the second support portion,
wherein a vertical load applied by the cargo tank is borne
by at least the first support portions and a horizontal load
applied by the cargo tank is borne by at least the second
support portion and the engagement portion.
[0011] In the above-described cargo tank support
structure and floating structure, the second support por-
tion may be provided along the longitudinal center line
of the floating structure. The hold may have a ceiling cov-
ering the cargo tank, the ceiling having no support portion
bearing the horizontal load applied by the cargo tank.
[0012] The second support portion may be adapted to
bear the vertical load applied by the cargo tank. The cargo
tank support structure may further comprise first seats
and a second seat provided at the floor of the hold, the
first seats being adapted to support the first support por-
tions in a manner allowing the first support portions to
slide thereon, and the second seat being adapted to sup-
port the second support portion, wherein the engagement
portion is provided at the second seat.
[0013] The horizontal load may be split into a first hor-
izontal load in a width direction of the floating structure
and a second horizontal load in the longitudinal direction
of the floating structure, the first horizontal load being
borne by the second support portion and the engagement
portion, and the second horizontal load being borne by
the first support portions.
[0014] The cargo tank support structure may further
comprise engagement portions provided at the floor of
the hold along the width of the floating structure to engage

with corresponding ones of the first support portions so
that the second horizontal load is borne by the engage-
ment portions and the corresponding first support por-
tions.
[0015] The first and second support portions each may
comprise a frame providing a downwardly-open recess
and a support block fixed in the recess to project from
the frame downward.
[0016] The cargo tank support structure may further
comprise a plurality of reinforcing members provided at
an inner side of the bottom of the cargo tank to extend
in the longitudinal direction of the floating structure, par-
allel to each other, wherein the support block has a width
smaller than a distance between the adjacent reinforcing
members.
[0017] The present invention also provides a method
of supporting a cargo tank mounted in a hold in a floating
structure, wherein a vertical load and a horizontal load
applied by the cargo tank is borne by support portions all
provided on the floor side of the hold.

Advantageous Effects of the Invention

[0018] In the cargo tank support structure, the floating
structure and the cargo tank supporting method accord-
ing to the present invention, support portions bearing the
vertical and horizontal loads applied by the cargo tank
are all provided on the floor side of the hold, where the
horizontal load is borne by the second support portion
provided to continuously extend in the longitudinal direc-
tion of the floating structure. This enables the vertical and
horizontal loads applied by the cargo tank to be borne
by a reduced number of support portions at a reduced
number of locations, and thus, enables a reduction in
time taken for construction work and a reduction in con-
struction costs. Further, omission of chocks at the ceiling
means increased independence of the cargo tank, which
provides increased freedom of deck design and construc-
tion, leading to a reduction in costs and wider application.

Brief Description of the Drawings

[0019]

Fig. 1 is a cross-sectional view showing a first em-
bodiment of a cargo tank support structure according
to the present invention,
Fig. 2A is a partial enlarged view showing a first sup-
port portion of the support structure shown in Fig. 1,
Fig. 2B is a partial enlarged view showing a second
support portion of the support structure shown in Fig.
1,
Fig. 3A is a diagram showing a bottom structure of
a cargo tank, a constituent part of the support struc-
ture shown in Fig. 1,
Fig. 3B is a diagram showing a floor structure of a
hold, a constituent part of the support structure
shown in Fig. 1,
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Fig. 4A is a diagram showing a bottom of a cargo
tank for explaining how a horizontal load is borne in
a prior-art structure,
Fig. 4B is a diagram showing a top of a cargo tank
for explaining how a horizontal load is borne in the
prior-art structure,
Fig. 5A is a diagram showing a second embodiment
of the cargo tank support structure according to the
present invention,
Fig. 5B is a diagram showing a third embodiment of
the cargo tank support structure according to the
present invention,
Fig. 5C is a diagram showing a fourth embodiment
of the cargo tank support structure according to the
present invention,
Fig. 5D is a diagram showing a fifth embodiment of
the cargo tank support structure according to the
present invention,
Fig. 6A is a diagram showing a sixth embodiment of
the cargo tank support structure according to the
present invention,
Fig. 6B is a diagram showing a seventh embodiment
of the cargo tank support structure according to the
present invention,
Fig. 7A is a diagram schematically showing the over-
all structure of a ship, an embodiment of a floating
structure according to the present invention, and
Fig. 7B is a diagram schematically showing the over-
all structure of off-shore floating equipment, another
embodiment of the floating structure according to the
present invention.

Mode for Carrying out the Invention

[0020] With reference to Figs. 1 to 7, embodiments of
the present invention will be described. Fig. 1 is a cross-
sectional view showing a first embodiment of a cargo
tank support structure according to the present invention,
Figs. 2A a partial enlarged view showing a first support
portion of the support structure shown in Fig. 1, Fig. 2B
a partial enlarged view showing a second support portion
thereof, Fig. 3A a diagram showing a bottom structure of
a cargo tank, and Fig. 3B a diagram showing a floor struc-
ture of a hold, the bottom structure and the floor structure
being constituent parts of the support structure shown in
Fig. 1. For convenience in the description, the length,
width and height of a floating structure 1 are chosen as
X-axis, Y-axis and Z-axis, respectively, in Figs. 1 to 3.
[0021] As shown in Figs. 1 to 3, a first embodiment of
a cargo tank support structure according to the present
invention, designed to support a cargo tank 2 mounted
in a hold 11 in a floating structure 1, comprises a plurality
of first support portions 3 provided at the bottom 2a of
the cargo tank 2 in a distributed manner, a second sup-
port portion 4 provided at the bottom 2a of the cargo tank
2 to continuously extend in the longitudinal direction X of
the floating structure 1, and an engagement portion 5
provided at the floor 11a of the hold 11 along the length

of the second support portion 4, thus in the X-direction,
to engage with the second support portion 4, where a
vertical load Fz applied by the cargo tank 2 is borne by
at least the first support portions 3 and a horizontal load
applied by the cargo tank 2 (first horizontal load Fy, in
particular) is borne by at least the second support portion
4 and the engagement portion 5. The horizontal load can
be split into a first horizontal load Fy in the width direction
Y of the floating structure 1, and a second horizontal load
Fx in the longitudinal direction X of the floating structure 1.
[0022] The floating structure 1 is a LNG carrier of a
self-supporting prismatic type, for example. As seen in
Fig. 1, the self-supporting prismatic LNG carrier (floating
structure 1) has a double-hull 12 defining a hold 11 inside
for carrying a cargo tank 2. Since the cargo tank 2 is
prismatic in shape, the hold 11 is also prismatic in shape.
The hold 11 is defined by a floor 11a and a ceiling 11b,
the floor 11a facing the bottom 2a of the cargo tank 2 and
the ceiling 1b covering the top of the cargo tank 2. In the
present embodiment, the ceiling 11b has no support por-
tion bearing the horizontal load applied by the cargo tank
2. Support portions are all provided at the bottom 2a, as
will be described below.
[0023] The cargo tank 2 is designed to hold liquid car-
go, such as petroleum, LPG or LNG (liquefied natural
gas). The present embodiment is based on the assump-
tion that LNG is held in the cargo tank. LNG is natural
gas that has converted to liquid form by cooling it to
-162°C or below, and requires maintaining at low tem-
perature. Thus, the outer side of the cargo tank 2 is cov-
ered with a heat insulating material 21 shaped in panels.
This cargo tank 2 is an independent type, namely con-
structed independently from the hull 12. The cargo tank
2 is mounted in the hold 11, where in order to support its
own weight and reduce heat transfer from the hull 12,
the cargo tank 2 has support members (first support por-
tions 3 and second support portion 4, for example) at the
bottom 2a, which allows the cargo tank to be mounted
with the support members on the floor 11a of the hold
11. The present invention is characterized by this cargo
tank 2 support structure. Although the cargo tank 2 has
various reinforcing members on the inner side, Fig. 1
shows only those reinforcing members 22 provided to
extend in the longitudinal direction X of the hull 12, par-
allel to each other.
[0024] The first support portions 3 bear the weight of
the cargo tank 2 itself, or vertical load Fz applied by the
cargo tank 2. As shown in Fig. 2A, the first support por-
tions 3 each comprise a frame 31 providing a downward-
ly-open recess and a support block 32 fixed in the recess
to project from the frame 31 downward. The support block
32 is fitted and fixed in the frame 31. The support block
32 is made from square timber, for example, and fixed
in the frame 31 by press-fitting. The support block 32
may, of course, be fixed to the frame 31 with metal fas-
tening pieces. A reinforcing material 31a is provided to
surround the frame 31 in an appropriate geometry. The
support block 32 may be a conventional support block.
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For example, it may be made from an elastic material
having low thermal conductivity, such as rubber or resin,
or square timber with a coat of such elastic material.
[0025] As seen in Fig. 2A, at the floor 11a of the hold
11, first seats 13 are provided to face and support the
first support portions 3, respectively, in a manner allowing
them to slide thereon. The first seat 13 is a solid or hollow
or symbol "#"-shaped metal portion with an approximate-
ly-flat top face. A reinforcing material 13a is provided to
surround the first seat 13 in an appropriate geometry.
The cargo tank is mounted with the support blocks 32 of
the first support portions 3 slidably seated on the top fac-
es of the first seats 13. The first seats 13 may be made
by machining the floor 11a of the hold 11 itself. When
unnecessary, the first seats 13 may be omitted so that
the support blocks 32 are supported directly by the floor
11a. As seen in Fig. 3A, the first support portions 3 are
arranged on both sides of the longitudinal center line L
of the floating structure 1, in a manner distributed over
the bottom 2a of the cargo tank 2. In the shown embod-
iment, the first support portions 3 are arrayed in two rows
and eight columns on the portside as well as on the star-
board side. As seen in Fig. 3B, the first seats 13 are
arranged at the locations corresponding to the first sup-
port portions 3.
[0026] The cargo tank support structure may be de-
signed such that the second horizontal load Fx is borne
by the first support portions 3 while the first horizontal
load Fy is borne by the second support portion 4 and the
engagement portion 5. Specifically, as seen in Fig. 3B,
the first seats 13 in the second column from the left each
have an engagement portion 15 similar in shape to the
engagement portion 5, described later. The engagement
portions 15 are provided at the floor 11a of the hold 11,
along the width of the floating structure 1, thus in the Y-
direction, to engage with the corresponding first support
portions 3 so that the second horizontal load Fx is borne
by the engagement portions 15 and the corresponding
first support portions 3. The provision of the engagement
portions 15 makes it possible to bear the horizontal load
applied in varying magnitude and direction. The engage-
ment portions 15 may be provided in a desired manner;
an increased number of the engagement portions 15 may
be provided, and the engagement portions 15 may be
provided at different locations, as compared with the ex-
ample shown in the Figure. If the second horizontal load
Fx is negligibly small in magnitude as compared with the
first horizontal load Fy, the engagement portions 15 may
be omitted.
[0027] The second support portion 4 bears at least the
horizontal load (first horizontal load Fy) applied by the
cargo tank 2. While traveling or moored, the floating struc-
ture 1 experiences various motions (heave, sway, surge,
pitch, yaw, roll) caused by waves, so that the cargo tank
2 applies first and second horizontal loads Fy, Fx, namely
loads in the width and longitudinal directions Y, X of the
hull, respectively. The second support portion 4 bears
the first horizontal load Fy. Floating structures having a

long and thin hull 12, such as LNG carries, in particular,
are likely to experience a great load in the width direction
Y; the first horizontal load Fy is likely to be greater than
the second horizontal load Fx.
[0028] As seen in Fig. 2B, the second support portion
4 comprises a frame 41 providing a downwardly-open
recess and a support block 42 fixed in the recess to
project from the frame 41 downward. The support block
42 is fitted and fixed in the frame 41. The support block
42 is made from square timber, for example, and fixed
in the frame 41 by press-fitting. The support block 42
may, of course, be fixed to the frame 41 with metal fas-
tening pieces. A reinforcing material 41a is provided to
surround the frame 41 in an appropriate geometry. The
support block 42 may be a conventional support block.
For example, it may be made from an elastic material
having low thermal conductivity, such as rubber or resign,
or square timber with a coat of such elastic material.
[0029] As seen in Fig. 2B, at the floor 11a of the hold
11, a second seat 14 is provided to face and support the
second support portion 4. The second seat 14 is a solid
or hollow or symbol "#"-shaped metal portion with an ap-
proximately-flat top face. A reinforcement material 14a
is provided to surround the second seat 14 in an appro-
priate geometry. The second seat 14 has the top face at
the same level as the top faces of the first seats 13, on
which the support block 42 of the second support portion
4 is seated. The second support portion 4 thus shares
the vertical load Fz applied by the cargo tank 2. By the
second support portion 4 sharing the vertical load Fz, the
load to be borne by the first support portions 3 is reduced,
which allows a reduction in number of the first support
portions 3 and/or a reduction in size of the first support
portions 3.
[0030] As seen in Fig. 2B, the engagement portion 5
is provided at the second seat 14. The engagement por-
tion 5 is formed by attaching pieces of structural steel,
such as steel angle or plate, to either side of the second
seat 14 in the longitudinal direction X, by welding or other
process. The engagement portion 5 may be formed by
attaching the pieces of structural steel to either the top
or the sides of the second seat 14. The engagement por-
tion 5 provided this way can bear the first horizontal load
Fy, restricting the movement of the support block 42 on
the second seat 14 in the width direction Y
[0031] As seen in Fig. 3A, the second support portion
4 is provided to extend on the longitudinal center line L
of the floating structure 1 in the X-direction. As seen in
Fig. 3B, also the second seat 14 and the engagement
portion 5 extend on the longitudinal center line L of the
floating structure 1 in the X-direction. The second support
portion 4 and the engagement portion 5, both extending
long in the longitudinal direction X, provide a pressure-
receiving area great enough to bear the first horizontal
load Fy. Although in the shown embodiment, the engage-
ment portion 5 extends in the X-direction over the entire
length of the second seat 14, the engagement portion 5
may have any length enough to bear the expected mag-
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nitude of the first horizontal load Fy. The engagement
portion 5 may be made of separate longitudinal portions
arranged in the longitudinal direction X.
[0032] Figs. 4A and 4B are diagram showing a bottom
and a top of a cargo tank, respectively, for explaining
how a horizontal load is borne in a prior-art support struc-
ture.
[0033] As seen in Figs. 4A and 4B, in the prior art, the
cargo 20 tank support structure typically comprises a plu-
rality of tanks supports 30 provided at the bottom 20a of
the cargo tank 20 in a distributed manner, and a plurality
of anti-roll chocks 40 provided at the top 20b of the cargo
tank 20 on the longitudinal center line L of the hull. The
cargo tank 20 is mounted with the tank supports 30 on
the hold floor and with the anti-roll chocks 40 engaged
with engagement portions provided at the hold ceiling.
Thus, the vertical load applied by the cargo tank 20 is
borne by the tank supports 30, and the horizontal load
by the anti-roll chocks 40 and some of the tank supports
30. The cargo tank 20 has a tank dome 20c at the top,
which provides access to the inside of the cargo tank for
carrying in and out LNG and for tank maintenance.
[0034] The above-described prior-art support structure
having the support members (tank supports 30 and anti-
roll chocks 40) at both the bottom 20a and the top 20b
of the cargo tank has a drawback such that construction
of the floating structure as well as construction of the
cargo tank 20 takes much time. The present embodi-
ment, by contrast, has a portion functioning as anti-roll
chocks at the bottom 2a of the cargo tank 2. Specifically,
the present embodiment is a method of supporting a car-
go tank 2 mounted in a hold 11 in a floating structure 1,
wherein the horizontal load (first horizontal load Fy and
second horizontal load Fx) as well as the vertical load Fz
applied by the cargo tank 2 is borne by support portions
all provided on the floor 11a side of the hold 11. The
present embodiment thus does not require that support
portions bearing the horizontal load (first horizontal load
Fy and second horizontal load Fx) applied by the cargo
tank 2 be provided at the top of the cargo tank 2. The
present embodiment thus allows a reduction in number
of locations at which to provide support members and a
reduction in size of support members, which leads to re-
duced time taken for construction work.
[0035] As seen in Fig. 3A, the second support portion
4 extending linearly and continuously in the longitudinal
direction X leads to simple arrangement of heat insulating
material 2 around it, as compared with the prior art in
which the heat insulating material needs to be arranged
to surround each of the separate tank supports 30 pro-
vided in a distributed manner in the area of the second
support portion 4. This also leads to reduced time taken
for construction work. Next, other embodiments of the
cargo tank support structure according to the present in-
vention will be described. Figs. 5A to 5D show second
to fifth embodiments of the cargo tank support structure
according to the present invention, respectively, and
Figs. 6A and 6B show sixth and seventh embodiments

of the cargo tank support structure according to the
present invention, respectively. Those components
which are similar to components of the first embodiment
are denoted by the same reference characters, and the
description thereof will be omitted.
[0036] In the second to fifth embodiments shown in
Figs. 5A to 5D, the first support portions 3 and/or the
second support portion 4 is provided in an altered ar-
rangement. Figs. 5A to 5D each show the bottom 2a of
the cargo tank 2 in a manner comparable to Fig. 3A.
[0037] In the second embodiment shown in Fig. 5A,
the second support portion 4 is divided into parts. Al-
though in the shown example, the second support portion
4 is divided into two parts, it may be divided into three or
more parts. Dividing the second support portion 4 into
parts provides a passage between the adjacent parts,
through which a worker can come and go between the
opposite sides of the second support portion 4. This is
convenient for maintenance work and others.
[0038] In the third embodiment shown in Fig. 5B, the
second support portion 4 is provided to extend in the
longitudinal direction X, off the longitudinal center line L.
Although it is normally desirable to arrange the second
support portion 4 on the longitudinal center line L, the
second support portion 4 may be arranged on any lon-
gitudinal line other than the longitudinal center line as in
the third embodiment, to suit the expected horizontal
load, which varies depending on ship type, cargo, ship-
ping route and others.
[0039] In the fourth embodiment shown in Fig. 5C, the
second support portion 4 includes a part arranged on
another longitudinal line than the longitudinal center line
L. Specifically, the second support portion 4 is divided
into three parts, of which the middle one 4 is arranged
on a longitudinal line near a longitudinal edge of the bot-
tom 2a of the cargo tank 2 and the other two 4 are ar-
ranged on the longitudinal center line L. The second sup-
port portion 4 may be provided in a distributed manner
as in the fourth embodiment to suit the expected horizon-
tal load, which varies depending on ship type, cargo, ship-
ping route and others, within the constraints on arrange-
ment imposed by the hull.
[0040] In the fifth embodiment shown in Fig. 5D, the
first support portions 3 are approximately rectangular in
shape. Although in the shown example, the first support
portion 3 has a greater size in the width direction Y of the
floating structure than in the longitudinal direction X
thereof, the first support portion 3 may have a greater
size in the longitudinal direction X than in the width di-
rection Y. This type of first support portion 3 is provided,
as it were, by combining some conventional first support
portions 3 into one. Choosing the rectangular shape in
place of the square shape makes it possible to reduce
the number of support portions 3 while providing the pres-
sure-receiving area enough to bear the vertical load Fz,
leading to a reduction in time taken for construction work.
[0041] In the sixth and seventh embodiments shown
in Figs. 6A and 6B, the second support portion 4 has an
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altered structure. Figs. 6A and 6B each show the second
portion 4 in a manner comparable to Fig. 2B.
[0042] In the sixth embodiment shown in Fig. 6A, the
second seat 14 is omitted. The second seat 14 can be
omitted, for example when the first seats 13 are omitted
or when the second support 4 is not intended to bear the
vertical load Fz. As seen in the Figure, the engagement
portion 5 is provided directly at the floor 11a of the hold
11. A reinforcing material 5a may be provided on the
outer side of the engagement portion 5. In the shown
example, the second support portion 4 is not intended to
bear the vertical load Fz (the vertical load Fz is borne
only by the first support portions 3), and thus, the block
42 is not in contact with the floor 11a of the hold 11. It
may be altered such that the block 42 is in contact with
the floor 11a so that the second support portion 4 shares
the vertical load Fz.
[0043] In the seventh embodiment shown in Fig. 6B,
the cargo tank 2 has a plurality of reinforcing members
22 provided on the inner side of the bottom to extend in
the longitudinal direction X, parallel to each other, where
the support block 42 has a width Yb smaller than the
distance Yg between the adjacent reinforcing members
22, 22. This can reduce the area not covered with the
heat insulating material 21, and thus, provide improved
cold storage performance. When the heat insulating ma-
terial 21 is shaped in panels, the second support portion
4 is easily provided between the panels. The second sup-
port portion 4 of this type can therefore reduce the area
not covered with the heat insulating material 21, and at
the same time facilitates application of the heat insulating
material 21. This feature is applicable to the first support
portions 3. Last, embodiments of a floating structure 1
according to the present invention will be described. Fig.
7A is a diagram schematically showing the overall struc-
ture of a ship, an embodiment of a floating structure ac-
cording to the present invention, and Fig. 7B shows off-
shore floating equipment, another embodiment of the
floating structure. The floating structures 1 shown in Figs.
7A and 7B each comprise a main body 1a floating by
being supported by a buoyant force, the main body 1a
having a hold 11 with cargo tanks 2 mounted in. Specif-
ically, the floating structure 1 shown in Fig. 7A is a self-
supporting prismatic LNG carrier, and the main body 1a
is a hull 12. The floating structure 1 is not restricted to
the LNG carrier; it may be a petroleum tanker, an LPG
carrier, a chemical tanker or the like although it needs to
be a vessel designed to carry self-supporting prismatic
cargo tanks 2.
[0044] The floating structure 1 shown in Fig. 7B is off-
shore-floating self-supporting prismatic LNG equipment
exemplified by an FPSO (floating production, storage and
offloading system). The FPSO is a floating structure 1
moored offshore by mooring cable 1b, having LNG pro-
duction equipment 1c on the deck, wherein the LNG pro-
duced is stored in cargo tanks 2 within the FPSO until
offloaded onto a carrier. The FPSO may be designed for
processing petroleum or LPG. If the production of such

fuel is not intended, the floating structure 1 may be an
FSO (floating storage and offloading system) which is
offshore floating equipment not comprising production
equipment 1c. The FSO is designed to only store and
offload fuel.
[0045] The floating structure 1 has cargo tanks 2 inde-
pendent from the main body 1a, and the cargo tanks 2
are supported with the support structure according to the
present invention, exemplified by the above-described
first to seventh embodiments, and thus, the support por-
tions bearing the vertical load Fz and horizontal load (first
horizontal load Fy and second horizontal load Fx) applied
by the cargo tank 2 are all provided on the floor 11a side
of the hold 11. This makes it possible to reduce the
number of support members and the number of locations
at which to provide support members, leading to reduced
time taken for and reduced costs of constructing the float-
ing structure 1.
[0046] In the above description of the cargo tank 2 sup-
port structure, the floating structure 1 and the method of
supporting the cargo tank 2, the "vertical load" is a load
acting vertically on the floating structure 1 buoyed by stat-
ic water, and the "horizontal load" is a load acting hori-
zontally on the floating structure 1 buoyed by static water.
The frame of reference within which these loads are
measured may be either a relative coordinate system
varying depending on oscillation of the floating structure
1 or an absolute coordinate system fixed irrespective of
oscillation of the floating structure 1.
[0047] The present invention is not restricted to the de-
scribed embodiments, which can be altered in various
ways without departing from the scope and spirit of the
present invention. For example, the present invention is
applicable to floating structures 1 having anti-floatation
chocks and floating structures 1 not having a ceiling 11b
of a hold 11 covering a cargo tank 2.

Explanation of Reference Signs

1 Floating structure
1a Main body
2 Cargo tank
2a Bottom
3 First support portion
4 Second support portion

5 Engagement portion
11 Hold
11a Floor
11b Ceiling
13 First seat
14 Second seat

15 Engagement portion
22 Reinforcing member
31, 41 Frame
32, 42 Support block
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Claims

1. A cargo tank support structure for supporting a cargo
tank mounted in a hold in a floating structure, com-
prising:

a plurality of first support portions provided at a
bottom of the cargo tank in a distributed manner,
a second support portion provided at the bottom
of the cargo tank to continuously extend in a
longitudinal direction of the floating structure,
an engagement portion provided at a floor of the
hold along the length of the second support por-
tion to engage with the second support portion,
wherein
a vertical load applied by the cargo tank is borne
by at least the first support portions and a hori-
zontal load applied by the cargo tank is borne
by at least the second support portion and the
engagement portion.

2. The cargo tank support structure according to claim
1, wherein the second support portion is provided
along the longitudinal center line of the floating struc-
ture.

3. The cargo tank support structure according to claim
1, wherein the hold has a ceiling covering the cargo
tank, the ceiling having no support portion bearing
the horizontal load applied by the cargo tank.

4. The cargo tank support structure according to claim
1, wherein the second support portion is adapted to
bear the vertical load applied by the cargo tank.

5. The cargo tank support structure according to claim
4, further comprising first seats and a second seat
provided at the floor of the hold, the first seats being
adapted to support the first support portions in a man-
ner allowing the first support portions to slide there-
on, and the second seat being adapted to support
the second support portion, wherein the engage-
ment portion is provided at the second seat.

6. The cargo tank support structure according to claim
1, wherein the horizontal load is split into a first hor-
izontal load in a width direction of the floating struc-
ture and a second horizontal load in the longitudinal
direction of the floating structure, the first horizontal
load being borne by the second support portion and
the engagement portion, and the second horizontal
load being borne by the first support portions.

7. The cargo tank support structure according to claim
6, further comprising engagement portions provided
at the floor of the hold along the width of the floating
structure to engage with corresponding ones of the
first support portions so that the second horizontal

load is borne by the engagement portions and the
corresponding first support portions.

8. The cargo tank support structure according to claim
1, wherein the first and second support portions each
comprise a frame providing a downwardly-open re-
cess and a support block fixed in the recess to project
from the frame downward.

9. The cargo tank support structure according to claim
8, further comprising a plurality of reinforcing mem-
bers provided at an inner side of the bottom of the
cargo tank to extend in the longitudinal direction of
the floating structure, parallel to each other, wherein
the support block has a width smaller than a distance
between the adjacent reinforcing members.

10. A floating structure comprising a main body floating
by being supported by a buoyant force, the main
body having a hold with a cargo tank mounted in,
wherein
the cargo tank is supported with a cargo tank support
structure according to any of claims 1 to 9.

11. A method of supporting a cargo tank mounted in a
hold in a floating structure, wherein
a vertical load and a horizontal load applied by the
cargo tank is borne by support portions all provided
on a floor side of the hold.

13 14 
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