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(54) DEVICE FOR REDUCING MOTION OF MARINE STRUCTURE

(57) A motion suppression device for marine struc- at a position below the sealevel and above a lower end

ture by which motions of a marine structure can be suf- of the side wall of the floating marine structure (1), a sur-

ficiently reduced is provided. The motion suppression de- rounding wall (3a, 3b, 3c, 3d, 3e, 3f, 3g) arranged at least

vice for marine structure comprises: a floating marine below or above the overhang structure (2), and a com-

structure (1) of cylindrical shape, an overhang structure munication opening (5a, 5b, 5c, 5d, 5e, 5f, 5g) formed

(2) fitted to a side wall of the floating marine structure (1) between the overhang structure and surrounding wall.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a motion sup-
pression device for marine structure of SPAR type,
monocolumn type or other floating type marine struc-
tures, such as offshore oil platforms, floating type amuse-
ment facilities or hotels or the like.

BACKGROUND ART

[0002] Asapriorartdevice to reduce unstable motions
of a floating type marine structure, such one as shown
in Fig. 22 is proposed.

[0003] Asshownthere, afloating type marine structure
comprises a lower hull 12 of disk shape and a column 11
of cylindrical shape arranged on the lower hull 12. An
inside water section 13 is formed within the column 11
so as to communicate with outside water via a water port
14 provided in the lower hull 12. A fin 18 is provided
around an outer circumferential periphery of the lower
hull 12 so as to spread obliquely downwardly. The fin 18
is fixedly supported to the lower hull 12 via a strut 19 with
a gap being maintained between the fin 18 and outer
circumferential periphery of the lower hull 12. Thus, by
effect of the fin 18, suppression of the motions is carried
out.

Patent Document 1: Japanese laid-open patent applica-
tion 1994-56074

[0004] However, as the result of various verification
experiments of the prior art device, there is found a prob-
lem that little effect of motion suppression can be ob-
tained.

DISCLOSURE OF THE INVENTION

[0005] Inorder to solve the above-mentioned problem,
it is an object of the present invention to provide an ef-
fective motion suppression device for marine structure.
[0006] Inordertoachievethe above-mentioned object,
a first means of the present invention is a motion sup-
pression device for marine structure comprising: a float-
ing marine structure of cylindrical shape, an overhang
structure fitted to a side wall of the floating marine struc-
ture at a position below the sealevel and above a lower
end of the side wall of the floating marine structure, a
surrounding wall arranged at least below or above the
overhang structure, and a communication opening
formed between the overhang structure and surrounding
wall.

[0007] A second means of the present invention is a
motion suppression device for marine structure compris-
ing: a floating marine structure of cylindrical shape, an
overhang structure arranged with a gap between itself
and a side wall of the floating marine structure at a posi-
tion below the sealevel and above a lower end of the side
wall of the floating marine structure, a surrounding wall
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arranged at least below or above the overhang structure,
and a communication portion formed between the over-
hang structure and floating marine structure.

[0008] A third means of the present invention is a mo-
tion suppression device for marine structure comprising:
a floating marine structure of cylindrical shape, an over-
hang structure fitted to a side wall of the floating marine
structure at a position below the sealevel and above a
lower end of the side wall of the floating marine structure,
a surrounding wall arranged below and above the over-
hang structure, a communication portion wall arranged
surrounding an outer periphery of the overhang structure
and connecting to the surrounding wall, and a commu-
nication portion formed between the overhang structure
and communication portion wall.

[0009] A fourth means of the present invention is a
motion suppression device for marine structure as men-
tioned in any one of the first to third means, characterized
in that at least six lateral movement preventing plates are
vertically provided in a space surrounded by the over-
hang structure, surrounding wall and floating marine
structure.

[0010] Afifth means ofthe presentinventionis amotion
suppression device for marine structure as mentioned in
the fourth means, characterized in that a seawater storing
section is formed by the overhang structure, surrounding
wall, floating marine structure and lateral movement pre-
venting plates.

[0011] The present invention mentioned in claims as
appended herein employs the above-mentioned first to
fifth means, respectively, and the following effects can
be obtained:

(1) As the invention of claim 1 or 2 employs the first
or second means, the seawater storing section is
formed by the floating marine structure, overhang
structure and surrounding wall. Thereby, when the
floating marine structure unstably moves, seawater
stored in the seawater storing section functions as
amass to suppress the motions of the floating marine
structure. Also, by the seawater stored in the sea-
water storing section erupting outside through the
communication opening or communication portion
of slit shape, the motions of the floating marine struc-
ture can be largely suppressed.

(2) As the invention of claim 3 employs the third
means, the seawater storing section is formed by
the floating marine structure, overhang structure and
surrounding wall. Thereby, when the floating marine
structure unstably moves, seawater stored in the
seawater storing section functions as a mass to sup-
press the motions of the floating marine structure.
Also, by the seawater moving up and down through
the communication portion, the motions of the float-
ing marine structure can be largely suppressed.

(3) As the invention of claim 4 or 5 employs the fourth
or fifth means, the seawater stored in the seawater
storing section is prevented from moving laterally



3 EP 1719 697 A1 4

(horizontally) by the lateral movement preventing
plates. Thereby, the motions of the floating marine
structure can be more effectively suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

Fig. 1 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 1 according to the
present invention.

Fig. 2 is a bottom view of the embodiment 1 of Fig. 1.
Fig. 3 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 2 according to the
present invention.

Fig. 4 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 3 according to the
present invention.

Fig. 5 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 4 according to the
present invention.

Fig. 6 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 5 according to the
present invention.

Fig. 7 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 6 according to the
present invention.

Fig. 8 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 7 according to the
present invention.

Fig. 9 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 8 according to the
present invention.

Fig. 10 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 9 according to the
present invention.

Fig. 11 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 10 according to the
present invention.

Fig. 12 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 11 according to the
present invention.

Fig. 13 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 12 according to the
present invention.

Fig. 14 is a vertical cross sectional view showing a
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construction of a motion suppression device for ma-
rine structure of embodiment 13 according to the
present invention.

Fig. 15 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 14 according to the
present invention.

Fig. 16 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 15 according to the
present invention.

Fig. 17 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 16 according to the
present invention.

Fig. 18 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 17 according to the
present invention.

Fig. 19 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 18 according to the
present invention.

Fig. 20 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 19 according to the
present invention.

Fig. 21 is a vertical cross sectional view showing a
construction of a motion suppression device for ma-
rine structure of embodiment 20 according to the
present invention.

Fig. 22 is a vertical cross sectional view showing a
construction of a prior art motion suppression device
for marine structure.

BEST MODE FOR CARRYING OUT THE INVENTION

[0013] Herebelow, the present invention will be de-
scribed with reference to figures based on embodiments
according to the present invention.

[0014] Fig. 1is a vertical cross sectional view showing
a construction of a motion suppression device for marine
structure of embodiment 1 according to the present in-
vention. Fig. 2 is a bottom view of the embodiment 1 of
Fig. 1. Figs. 3 to 21 are vertical cross sectional views
showing constructions of motion suppression devices for
marine structure of embodiments 2 to 20, respectively,
of the present invention.

(Embodiment 1)

[0015] First, construction of a motion suppression de-
vice for marine structure of the embodiment 1 will be de-
scribed with reference to Figs. 1 and 2.

[0016] Asshownthere, afloating type marine structure
comprises a floating marine structure 1 of cylindrical
shape and an overhang structure 2 of ring shape fitted
toaside wall of the floating marine structure 1 ata position
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below the sealevel and above a lower end of the side
wall of the floating marine structure 1.

[0017] The overhang structure 2 is arranged being fit-
ted to an entire outer circumferential periphery of the
floating marine structure 1. Below an outer circumferen-
tial periphery of the overhang structure 2, a surrounding
wall 3a of ring shape is arranged so as to surround the
entire circumferential periphery of the floating marine
structure 1 but not to outwardly protrude beyond the outer
circumferential periphery of the overhang structure 2.
[0018] Communication openings 5a of slit shape are
formed between the overhang structure 2 and surround-
ing wall 3a. In a space surrounded by the overhang struc-
ture 2, surrounding wall 3a and a side wall lower portion
of the floating marine structure 1, a plurality of lateral
movement preventing plates 4a are vertically provided.
In Fig. 2, six lateral movement preventing plates 4a are
radially arranged around the floating marine structure 1.
Each of the lateral movement preventing plates 4a com-
prises an open end 6a that has its outer side connected
to a lower end of the surrounding wall 3a and its inner
side connected to the side wall lower end of the floating
marine structure 1.

[0019] Thus, seawater storing sections A in which sea-
water is stored are formed by a lower surface of the over-
hang structure 2, the surrounding wall 3a, the outer cir-
cumferential periphery of the floating marine structure 1
and the lateral movement preventing plates 4a, 4 a.
[0020] Itis to be noted that the lateral movement pre-
venting plates 4a are provided for the purpose that while
the floating marine structure 1 unstably moves, the sea-
water in the seawater storing sections A is prevented
from moving laterally (horizontally). While the number of
the lateral movement preventing plates 4a to be provided
differs according to the size of the floating marine struc-
ture 1, at least 6 pieces thereof are necessary to be pro-
vided, as shown in Fig. 2.

[0021] Inthe construction mentioned above, as a large
amount of seawater is stored in each of the seawater
storing sections A, while the floating marine structure 1
unstably moves, the seawater stored in the seawater
storing sections A functions as a mass to suppress the
motions of the floating marine structure 1.

[0022] Moreover, asthe seawater in the seawater stor-
ing sections A erupts outside through the communication
openings 5a of slit shape and thereby also, the motions
of the floating marine structure 1 can be suppressed. It
is to be noted that the size of the communication openings
5a is preferable to be such size that when the floating
marine structure 1 resonantly moves, the seawaterin the
seawater storing sections A erupts so as to generate vor-
tices.

(Embodiment 2)
[0023] Next, construction of a motion suppression de-

vice for marine structure of embodiment 2 according to
the present invention will be described with reference to
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Fig. 3.

[0024] In the motion suppression device for marine
structure of the present embodiment 2, while the sur-
rounding wall 3a of the embodiment 1 (Figs. 1 and 2) is
arranged below the overhang structure 2, a surrounding
wall 3b is arranged above the overhang structure 2.
[0025] In Fig. 3, parts and components having the
same construction as those shown in Figs. 1 and 2 are
given with the same reference numerals and points dif-
ferent from those described with respect to Figs. 1 and
2 will be mainly described.

[0026] As shown in Fig. 3, the surrounding wall 3b of
ring shape is arranged above the outer circumferential
periphery of the overhang structure 2 so as to surround
the entire circumferential periphery of the floating marine
structure 1 but not to outwardly protrude beyond the outer
circumferential periphery of the overhang structure 2.
Communication openings 5b of slit shape are formed be-
tween the overhang structure 2 and surrounding wall 3b.
[0027] In a space surrounded by the overhang struc-
ture 2, surrounding wall 3b and a side wall upper portion
of the floating marine structure 1, lateral movement pre-
venting plates 4b are vertically provided, wherein the lat-
eralmovement preventing plates 4b are radially arranged
around the floating marine structure 1 and the number
thereof is at least 6 as in the case of Fig. 2. By this con-
struction, seawater storing sections B are likewise
formed. Each of the lateral movement preventing plates
4b comprises an open end 6b that has its outer side con-
nected to an upper end of the surrounding wall 3b and
its inner side connected to the side wall upper portion of
the floating marine structure 1.

[0028] By the construction mentioned above, the same
function and effect as the embodiment 1 can be obtained.

(Embodiment 3)

[0029] Construction of a motion suppression device for
marine structure of embodiment 3 will be described with
reference to Fig. 4.

[0030] In the motion suppression device for marine
structure of the present embodiment 3, while the sur-
rounding wall 3a of the embodiment 1 (Figs. 1 and 2) is
vertically arranged below the overhang structure 2, a sur-
rounding wall 3c is arranged to spread obliquely down-
wardly below the overhang structure 2.

[0031] In Fig. 4, parts and components having the
same construction as those shown in Figs. 1 and 2 are
given with the same reference numerals and points dif-
ferent from those described with respect to Figs. 1 and
2 will be mainly described.

[0032] As shown in Fig. 4, the surrounding wall 3c of
truncated cone shape is arranged below the outer cir-
cumferential periphery of the overhang structure 2 so as
to surround the entire circumferential periphery of the
floating marine structure 1. Communication openings 5¢
of slit shape are formed between the overhang structure
2 and surrounding wall 3c.
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[0033] In a space surrounded by the overhang struc-
ture 2, surrounding wall 3c and side wall lower portion of
the floating marine structure 1, lateral movement pre-
venting plates 4c are vertically provided, wherein the lat-
eral movement preventing plates 4c are radially arranged
around the floating marine structure 1 and the number
thereof is at least 6 as in the case of Fig. 2. By this con-
struction, seawater storing sections A are formed. Each
of the lateral movement preventing plates 4c comprises
an open end 6¢ that has its outer side connected to a
lower end of the surrounding wall 3c and its inner side
connected to the side wall lower end of the floating marine
structure 1.

[0034] By the construction mentioned above, a larger
amount of seawater than in the case of the embodiment
1 can be stored in each of the seawater storing sections
A and the effect to suppress the motions of the floating
marine structure 1 can be further enhanced.

(Embodiment 4)

[0035] Constructionofamotion suppression device for
marine structure of embodiment 4 will be described with
reference to Fig. 5.

[0036] In the motion suppression device for marine
structure of the present embodiment 4, while the sur-
rounding wall 3a of the embodiment 1 (Figs. 1 and 2) is
arranged below the overhang structure 2, a surrounding
wall 3d is arranged below a space on the outer side of
the outer circumferential periphery of the overhang struc-
ture 2.

[0037] In Fig. 5, parts and components having the
same construction as those shown in Figs. 1 and 2 are
given with the same reference numerals and points dif-
ferent from those described with respect to Figs. 1 and
2 will be mainly described.

[0038] As shown in Fig. 5, the surrounding wall 3d of
ring shape is arranged below the space on the outer side
of the outer circumferential periphery of the overhang
structure 2 so as to surround the entire circumferential
periphery of the floating marine structure 1. Communi-
cation openings 5d of slit shape are formed between the
overhang structure 2 and surrounding wall 3d.

[0039] In a space surrounded by the overhang struc-
ture 2, surrounding wall 3d and side wall lower portion of
the floating marine structure 1, lateral movement pre-
venting plates 4d are vertically provided, wherein the lat-
eralmovement preventing plates 4d are radially arranged
around the floating marine structure 1 and the number
thereof is at least 6 as in the case of Fig. 2. By this con-
struction, seawater storing sections A are formed. Each
of the lateral movement preventing plates 4d comprises
an open end 6d that has its outer side connected to a
lower end of the surrounding wall 3d and its inner side
connected to the side wall lower end of the floating marine
structure 1.

[0040] By the construction mentioned above, a larger
amount of seawater than in the case of the embodiment
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1 can be stored in each of the seawater storing sections
A and the effect to suppress the motions of the floating
marine structure 1 can be further enhanced.

(Embodiment 5)

[0041] Construction of a motion suppression device for
marine structure of embodiment 5 will be described with
reference to Fig. 6.

[0042] In the motion suppression device for marine
structure of the present embodiment 5, while the sur-
rounding wall 3d of the embodiment 4 (Fig. 5) is vertically
arranged, a surrounding wall 3e is arranged to spread
obliquely downwardly.

[0043] In Fig. 6, parts and components having the
same construction as those shown in Fig. 5 are given
with the same reference numerals and points different
from those described with respect to Fig. 5 will be mainly
described.

[0044] As shown in Fig. 6, the surrounding wall 3e of
truncated cone shape is arranged below the space on
the outer side of the outer circumferential periphery of
the overhang structure 2 so as to surround the entire
circumferential periphery of the floating marine structure
1. Communication openings 5e of slit shape are formed
between the overhang structure 2 and surrounding wall
3e.

[0045] In a space surrounded by the overhang struc-
ture 2, surrounding wall 3e and side wall lower portion of
the floating marine structure 1, lateral movement pre-
venting plates 4e are vertically provided, wherein the lat-
eral movement preventing plates 4e are radially arranged
around the floating marine structure 1 and the number
thereof is at least 6 as in the case of Fig. 2. By this con-
struction, seawater storing sections A are formed. Each
of the lateral movement preventing plates 4e comprises
an open end 6e that has its outer side connected to a
lower end of the surrounding wall 3e and its inner side
connected to the side wall lower end of the floating marine
structure 1.

[0046] By the construction mentioned above, a larger
amount of seawater than in the case of the embodiment
4 can be stored in each of the seawater storing sections
A and the effect to suppress the motions of the floating
marine structure 1 can be further enhanced.

(Embodiment 6)

[0047] Construction of a motion suppression device for
marine structure of embodiment 6 will be described with
reference to Fig. 7.

[0048] In the motion suppression device for marine
structure of the present embodiment 6, while the sur-
rounding wall 3a, etc. of the embodiment 1 (Figs. 1 and
2) are arranged below the overhang structure 2 as well
as while the surrounding wall 3b, etc. of the embodiment
2 (Fig. 3) are arranged above the overhang structure 2,
both of the surrounding wall 3a, etc. below the overhang
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structure 2 and the surrounding wall 3b, etc. above the
overhang structure 2 are arranged. That is, the embod-
iment 1 and embodiment 2 are combined.

[0049] In Fig. 7, parts and components having the
same construction as those shownin Figs. 1,2 and 3 are
given with the same reference numerals.

[0050] By the construction mentioned above, a large
amount of seawater can be storedin each of the seawater
storing sections A and B and the effect to suppress the
motions of the floating marine structure 1 can be further
enhanced.

(Embodiment 7)

[0051] Construction of a motion suppression device for
marine structure of embodiment 7 will be described with
reference to Fig. 8.

[0052] In the motion suppression device for marine
structure of the present embodiment 7, the embodiment
2 and embodiment 3 are combined. Thatis, the surround-
ingwall 3b, etc. above the overhang structure 2, as shown
in Fig. 3, and the surrounding wall 3c, etc. below the
overhang structure 2, as shown in Fig. 4, are arranged.
[0053] In Fig. 8, parts and components having the
same construction as those shown in Figs. 3 and 4 are
given with the same reference numerals.

[0054] By the construction mentioned above, a large
amount of seawater can be stored in each of the seawater
storing sections A and B and the effect to suppress the
motions of the floating marine structure 1 can be further
enhanced.

(Embodiment 8)

[0055] Construction ofamotion suppression device for
marine structure of embodiment 8 will be described with
reference to Fig. 9.

[0056] In the motion suppression device for marine
structure of the present embodiment 8, while the sur-
rounding wall 3b above the overhang structure 2 of the
embodiment 7 (Fig. 8) is vertically arranged, a surround-
ing wall 3f of inverse truncated cone shape is arranged
to spread obliquely upwardly above the overhang struc-
ture 2.

[0057] In Fig. 9, parts and components having the
same construction as those shown in Fig. 8 are given
with the same reference numerals.

[0058] Thatis, as in the case of Fig. 8, the surrounding
wall 3c of truncated cone shape, etc. are arranged below
the overhang structure 2.

[0059] On the other hand, the surrounding wall 3f of
inverse truncated cone shape is arranged above the
overhang structure 2 so as to surround the entire circum-
ferential periphery of the floating marine structure 1.
Communication openings 5f of slit shape are formed be-
tween the overhang structure 2 and surrounding wall 3f.
[0060] In a space surrounded by the overhang struc-
ture 2, surrounding wall 3f and side wall upper portion of
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the floating marine structure 1, lateral movement pre-
venting plates 4f are vertically provided, wherein the lat-
eral movement preventing plates 4f are radially arranged
around the floating marine structure 1 and the number
thereof is at least 6 as in the case of Fig. 2. By this con-
struction, seawater storing sections B are formed. Each
of the lateral movement preventing plates 4f comprises
an open end 6f that has its outer side connected to an
upper end of the surrounding wall 3f and its inner side
connected to the side wall upper portion of the floating
marine structure 1.

[0061] By the construction mentioned above, a large
amount of seawater can be storedin each of the seawater
storing sections A and B and the effect to suppress the
motions of the floating marine structure 1 can be further
enhanced.

(Embodiment 9)

[0062] Construction of a motion suppression device for
marine structure of embodiment 9 will be described with
reference to Fig. 10.

[0063] In the motion suppression device for marine
structure of the present embodiment 9, the embodiment
2 (Fig. 3) and embodiment 4 (Fig. 5) are combined. That
is, the surrounding wall 3b, etc. above the overhang struc-
ture 2, as shown in Fig. 3, and the surrounding wall 3d,
etc. below the overhang structure 2, as shown in Fig. 5,
are arranged.

[0064] In Fig. 10, parts and components having the
same construction as those shown in Figs. 3 and 5 are
given with the same reference numerals.

[0065] By the construction mentioned above, a large
amount of seawater can be storedin each of the seawater
storing sections A and B and the effect to suppress the
motions of the floating marine structure 1 can be further
enhanced.

(Embodiment 10)

[0066] Construction of a motion suppression device for
marine structure of embodiment 10 will be described with
reference to Fig. 11.

[0067] In the motion suppression device for marine
structure of the present embodiment 10, the embodiment
2 (Fig. 3) and embodiment 5 (Fig. 6) are combined. That
is, the surrounding wall 3b, etc. above the overhang struc-
ture 2, as shown in Fig. 3, and the surrounding wall 3e,
etc. below the overhang structure 2, as shown in Fig. 6,
are arranged.

[0068] In Fig. 11, parts and components having the
same construction as those shown in Figs. 3 and 6 are
given with the same reference numerals.

[0069] By the construction mentioned above, a large
amount of seawater can be stored in each of the seawater
storing sections A and B and the effect to suppress the
motions of the floating marine structure 1 can be further
enhanced.
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(Embodiment 11)

[0070] Constructionofamotion suppression device for
marine structure of embodiment 11 will be described with
reference to Fig. 12.

[0071] In the motion suppression device for marine
structure of the present embodiment 11, the construction
below the overhang structure 2 of the embodiment 8 (Fig.
9) is replaced with the construction below the overhang
structure 2 of the embodiment 5 (Fig. 6). That is, the
surrounding wall 3f, etc. above the overhang structure 2,
as in the case of Fig. 9, and the surrounding wall 3e, etc.
below the overhang structure 2, as in the case of Fig. 6,
are arranged.

[0072] In Fig. 12, parts and components having the
same construction as those shown in Figs. 6 and 9 are
given with the same reference numerals.

[0073] By the construction mentioned above, a large
amount of seawater can be stored in each of the seawater
storing sections A and B and the effect to suppress the
motions of the floating marine structure 1 can be further
enhanced.

(Embodiment 12)

[0074] Construction of a motion suppression device for
marine structure of embodiment 12 will be described with
reference to Fig. 13.

[0075] In the motion suppression device for marine
structure of the present embodiment 12, while the sur-
rounding wall 3b of the embodiment 9 (Fig. 10) is ar-
ranged above the outer circumferential periphery of the
overhang structure 2, a surrounding wall 3g is arranged
above the space on the outer side of the outer circum-
ferential periphery of the overhang structure 2.

[0076] In Fig. 13, parts and components having the
same construction as those shown in Fig. 10 are given
with the same reference numerals.

[0077] Thatis, asinthe case of Fig. 10, the surrounding
wall 3d, etc. are arranged below the overhang structure 2.
[0078] On the other hand, the surrounding wall 3g of
ring shape of the same size as the surrounding wall 3d
is arranged above the overhang structure 2 so as to sur-
round the entire circumferential periphery of the floating
marine structure 1. Communication openings 5g of slit
shape are formed between the overhang structure 2 and
surrounding wall 3g.

[0079] In a space surrounded by the overhang struc-
ture 2, surrounding wall 3g and side wall upper portion
of the floating marine structure 1, lateral movement pre-
venting plates 4g are vertically provided, wherein the lat-
eralmovement preventing plates 4g are radially arranged
around the floating marine structure 1 and the number
thereof is at least 6 as in the case of Fig. 2. By this con-
struction, seawater storing sections B are formed. Each
of the lateral movement preventing plates 4g comprises
an open end 6g that has its outer side connected to an
upper end of the surrounding wall 3g and its inner side
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connected to the side wall upper portion of the floating
marine structure 1.

[0080] By the construction mentioned above, a large
amount of seawater can be stored in each of the seawater
storing sections A and B and the effect to suppress the
motions of the floating marine structure 1 can be further
enhanced.

(Embodiment 13)

[0081] Construction of a motion suppression device for
marine structure of embodiment 13 will be described with
reference to Fig. 14.

[0082] In the motion suppression device for marine
structure of the present embodiment 13, the surrounding
wall 3d, etc. below the overhang structure 2 of the em-
bodiment 12 (Fig. 13) are replaced with the surrounding
wall 3e, etc. below the overhang structure 2 of the em-
bodiment 5 (Fig. 6).

[0083] In Fig. 14, parts and components having the
same construction as those shown in Figs. 13 and 6 are
given with the same reference numerals.

[0084] By the construction mentioned above, a large
amount of seawater can be storedin each of the seawater
storing sections A and B and the effect to suppress the
motions of the floating marine structure 1 can be further
enhanced.

(Embodiment 14)

[0085] Construction of a motion suppression device for
marine structure of embodiment 14 will be described with
reference to Fig. 15.

[0086] In the motion suppression device for marine
structure of the present embodiment 14, while the sur-
rounding wall 3g above the space on the outer side of
the outer circumferential periphery of the overhang struc-
ture 2 of the embodiment 13 (Fig. 14) is vertically ar-
ranged, a surrounding wall 3h of inverse truncated cone
shape is arranged to spread obliquely upwardly.

[0087] In Fig. 15, parts and components having the
same construction as those shown in Fig. 14 are given
with the same reference numerals.

[0088] Thatis, asinthe caseof Fig. 14, the surrounding
wall 3e of truncated cone shape, etc. are arranged below
the overhang structure 2.

[0089] On the other hand, the surrounding wall 3h of
inverse truncated cone shape is arranged above the
space on the outer side of the outer circumferential pe-
riphery of the overhang structure 2 so as to surround the
entire circumferential periphery of the floating marine
structure 1. Communication openings 5h of slit shape are
formed between the overhang structure 2 and surround-
ing wall 3h.

[0090] In a space surrounded by the overhang struc-
ture 2, surrounding wall 3h and side wall upper portion
of the floating marine structure 1, lateral movement pre-
venting plates 4h are vertically provided, wherein the lat-
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eralmovement preventing plates 4h are radially arranged
around the floating marine structure 1 and the number
thereof is at least 6 as in the case of Fig. 2. By this con-
struction, seawater storing sections B are formed. Each
of the lateral movement preventing plates 4h comprises
an open end 6h that has its outer side connected to an
upper end of the surrounding wall 3h and its inner side
connected to the side wall upper portion of the floating
marine structure 1.

[0091] By the construction mentioned above, a large
amount of seawater can be storedin each of the seawater
storing sections A and B and the effect to suppress the
motions of the floating marine structure 1 can be further
enhanced.

(Embodiment 15)

[0092] Construction ofamotion suppression device for
marine structure of embodiment 15 will be described with
reference to Fig. 16.

[0093] In the motion suppression device for marine
structure of the present embodiment 15, while the over-
hang structure 2 in the embodiments 1 to 14 is directly
fitted to the floating marine structure 1, an overhang struc-
ture 2a of ring shape is arranged with a gap between the
overhang structure 2a and side wall of the floating marine
structure 1 at a position below the sealevel and above
the lower end of the side wall of the floating marine struc-
ture 1.

[0094] A communication portion 7 is formed between
the overhang structure 2a and side wall of the floating
marine structure 1.

[0095] Onlowerand/orupper surfaces of the overhang
structure 2a, such surrounding walls 3a, 3b, 3c and 3f as
shown in Figs. 1, 3, 4, 7, 8 and 9 are directly fitted.
[0096] Also, the lateral movement preventing plates
4a, 4b, 4c and 4f are likewise arranged so that the sea-
water storing sections A and/or B are formed.

[0097] By the present embodiment 15 also, the effect
to suppress the motions of the floating marine structure
1 can be further enhanced.

(Embodiment 16)

[0098] Construction of a motion suppression device for
marine structure of embodiment 16 will be described with
reference to Fig. 17.

[0099] In the motion suppression device for marine
structure of the present embodiment 16, while the sur-
rounding walls 3d and 3g of the embodiment 12 (Fig. 13)
are arranged independent of each other, a communica-
tion portion wall 9 is provided surrounding the space on
the outer side of the outer circumferential periphery of
the overhang structure 2 so that the surrounding walls
3d and 3g are connected to each other via the commu-
nication portion wall 9.

[0100] In Fig. 17, parts and components having the
same construction as those shown in Fig. 13 are given
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with the same reference numerals.

[0101] Thatis, belowthe overhang structure 2, the sur-
rounding wall 3d of ring shape and the lateral movement
preventing plates 4d are arranged so as to surround the
entire outer circumferential periphery of the floating ma-
rine structure 1 and thereby the seawater storing sections
A are formed. Also, above the overhang structure 2, the
surrounding wall 3g of ring shape of the same size as
the surrounding wall 3d and the lateral movement pre-
venting plates 4g are arranged so as to surround the
entire outer circumferential periphery of the floating ma-
rine structure 1 and thereby the seawater storing sections
B are formed.

[0102] The communication portion wall 9 connecting
to the surrounding walls 3d and 3g, respectively, is ar-
ranged on the outer side of the outer circumferential pe-
riphery of the overhang structure 2. A communication
portion 7a of ring shape communicating with the seawa-
ter storing sections A and B, respectively, is formed be-
tween an inner side of the communication portion wall 9
and the outer circumferential periphery of the overhang
structure 2.

[0103] By the construction mentioned above, when the
floating marine structure 1 moves, seawater stored in the
seawater storing sections A and B passes through the
communication portion 7a to flow into the seawater stor-
ing sections B and A, respectively. Hence, by the fluid
resistance at this time, the effect to suppress the motions
of the floating marine structure 1 can be further en-
hanced.

(Embodiment 17)

[0104] Construction of a motion suppression device for
marine structure of embodiment 17 will be described with
reference to Fig. 18.

[0105] In the motion suppression device for marine
structure of the present embodiment 17, while the sur-
rounding walls 3e and 3h of the embodiment 14 (Fig. 15)
are arranged independent of each other, a communica-
tion portion wall 9 is provided surrounding the space on
the outer side of the outer circumferential periphery of
the overhang structure 2 so that the surrounding walls
3e and 3h are connected to each other via the commu-
nication portion wall 9.

[0106] In Fig. 18, parts and components having the
same construction as those shown in Fig. 15 are given
with the same reference numerals.

[0107] Thatis, belowthe overhang structure 2, the sur-
rounding wall 3e of ring shape and the lateral movement
preventing plates 4e are arranged so as to surround the
entire outer circumferential periphery of the floating ma-
rine structure 1 and thereby the seawater storing sections
A are formed. Also, above the overhang structure 2, the
surrounding wall 3h of ring shape of the same size as
the surrounding wall 3e and the lateral movement pre-
venting plates 4h are arranged so as to surround the
entire outer circumferential periphery of the floating ma-
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rine structure 1 and thereby the seawater storing sections
B are formed.

[0108] The communication portion wall 9 connecting
to the surrounding walls 3e and 3h, respectively, is ar-
ranged on the outer side of the outer circumferential pe-
riphery of the overhang structure 2. A communication
portion 7a of ring shape communicating with the seawa-
ter storing sections A and B, respectively, is formed be-
tween an inner side of the communication portion wall 9
and the outer circumferential periphery of the overhang
structure 2.

[0109] By the construction mentioned above, when the
floating marine structure 1 moves, seawater stored in the
seawater storing sections A and B passes through the
communication portion 7a to flow into the seawater stor-
ing sections B and A, respectively. Hence, by the fluid
resistance at this time, the effect to suppress the motions
of the floating marine structure 1 can be further en-
hanced.

(Embodiment 18)

[0110] Construction ofamotion suppression device for
marine structure of embodiment 18 will be described with
reference to Fig. 19.

[0111] In the motion suppression device for marine
structure of the present embodiment 18, while the over-
hang structure 2 of the embodiment 16 (Fig. 17) has its
outer circumferential periphery formed flat, an overhang
structure 2b has a central portion of its outer circumfer-
ential periphery protruded outwardly.

[0112] In Fig. 19, parts and components having the
same construction as those shown in Fig. 17 are given
with the same reference numerals.

[0113] That is, below the overhang structure 2b, the
surrounding wall 3d of ring shape and the lateral move-
ment preventing plates 4d are arranged so as to surround
the entire outer circumferential periphery of the floating
marine structure 1 and thereby the seawater storing sec-
tions A are formed. Also, above the overhang structure
2b, the surrounding wall 3g of ring shape of the same
size as the surrounding wall 3d and the lateral movement
preventing plates 4g are arranged so as to surround the
entire outer circumferential periphery of the floating ma-
rine structure 1 and thereby the seawater storing sections
B are formed.

[0114] The communication portion wall 9 connecting
to the surrounding walls 3d and 3g, respectively, is ar-
ranged on the outer side of the outer circumferential pe-
riphery of the overhang structure 2. A communication
portion 7b of ring shape communicating with the seawa-
ter storing sections A and B, respectively, is formed be-
tween the inner side of the communication portion wall
9 and the outwardly protruded outer circumferential pe-
riphery of the overhang structure 2b. Thus, an orifice por-
tion 10 is formed by an inner side surface of the commu-
nication portion wall 9 and a protruded end portion of the
outer circumferential periphery of the overhang structure
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2b.

[0115] By the construction mentioned above, when the
floating marine structure 1 moves, seawater stored in the
seawater storing sections A and B passes through the
communication portion 7b to flow into the seawater stor-
ing sections B and A, respectively. When the seawater
flows through the orifice portion 10, flow velocity of the
seawater is increased and the damping effect becomes
large. Hence, the effect to suppress the motions of the
floating marine structure 1 can be further enhanced.
[0116] Itis to be noted that the orifice portion 10 is also
applicable to the construction of the embodiment 17
shown in Fig. 18.

[0117] Also, while the above-mentioned orifice portion
10 employs the overhang structure 2b having the vertical
directional central portion of its outer circumferential pe-
riphery protruded outwardly, construction of the orifice
portion is not limited thereto but may be such that an
upper end or lower end of the outer circumferential pe-
riphery of the overhang structure 2b protrudes outwardly
or the communication portion wall 9 protrudes inwardly
toward the overhang structure 2b.

(Embodiment 19)

[0118] Construction of a motion suppression device for
marine structure of embodiment 19 will be described with
reference to Fig. 20.

[0119] In the motion suppression device for marine
structure of the present embodiment 19, while the over-
hang structure 2a of the embodiment 15 (Fig. 16) has its
inner side surface formed flat, an overhang structure 2c
has a central portion of its inner side surface protruded
inwardly toward the floating marine structure 1.

[0120] In Fig. 20, parts and components having the
same construction as those shown in Fig. 16 are given
with the same reference numerals.

[0121] That is, as in the case of the embodiment 15,
the overhang structure 2c of ring shape is arranged with
a gap between the overhang structure 2c and side wall
of the floating marine structure 1 at a position below the
sealevel and above the lower end of the side wall of the
floating marine structure 1. A communication portion 7¢
is formed between the overhang structure 2¢ and side
wall of the floating marine structure 1.

[0122] Also, the overhang structure 2c has the vertical
directional central portion of its inner side surface pro-
truded inwardly. Thus, an orifice portion 10 is formed by
the side wall of the floating marine structure 1 and a pro-
truded end portion of the inner side surface of the over-
hang structure 2c.

[0123] Onlowerand/orupper surfaces of the overhang
structure 2c, such surrounding walls 3a, 3b, 3c and 3f as
shown in Figs. 1, 3, 4, 7, 8 and 9 are directly fitted.
[0124] Also, the lateral movement preventing plates
4a, 4b, 4c and 4f are likewise arranged so that the sea-
water storing sections A and/or B are formed.

[0125] By the present embodiment 19 also, the effect
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to suppress the motions of the floating marine structure
1 can be further enhanced.

(Embodiment 20)

[0126] Construction of a motion suppression device for
marine structure of embodiment 20 will be described with
reference to Fig. 21.

[0127] In the motion suppression device for marine
structure of the present embodiment 20, while the over-
hang structure 2a of the embodiment 15 (Fig. 16) has its
inner side surface arranged in parallel relative to the side
wall of the floating marine structure 1, an overhang struc-
ture 2d has its inner side surface arranged obliquely rel-
ative to the side wall of the floating marine structure 1.
[0128] In Fig. 21, parts and components having the
same construction as those shown in Fig. 16 are given
with the same reference numerals.

[0129] That is, as in the case of the embodiment 15,
the overhang structure 2d of ring shape is arranged with
a gap between the overhang structure 2d and side wall
of the floating marine structure 1 at a position below the
sealevel and above the lower end of the side wall of the
floating marine structure 1. A communication portion 7d
is formed between the overhang structure 2d and side
wall of the floating marine structure 1.

[0130] Also, the overhang structure 2d has an upper
end portion of its oblique inner side surface protruded
inwardly. Thus, an orifice portion 10 is formed by the side
wall of the floating marine structure 1 and a protruded
end portion of the inner side surface of the overhang
structure 2d.

[0131] Onlowerand/or upper surfaces of the overhang
structure 2d, such surrounding walls 3a, 3b, 3c and 3fas
shown in Figs. 1, 3, 4, 7, 8 and 9 are directly fitted.
[0132] Also, the lateral movement preventing plates
4a, 4b, 4c and 4f are likewise arranged so that the sea-
water storing sections A and/or B are formed.

[0133] By the present embodiment 20 also, the effect
to suppress the motions of the floating marine structure
1 can be further enhanced.

[0134] Itisto be noted that all of Figs. 1 to 21 illustrate
only the portions below the sealevel of the construction
of the floating marine structure 1 and the construction on
or above the sealevel may be freely set independent
thereof. For example, if a plurality of the floating marine
structures 1 as shown in Figs. 1 to 21 are provided and
acommon stationis placed thereon so as to be positioned
above the sealevel, it can be appropriately used as
amusement facilities or hotels.

[0135] In the above, while the present invention has
been described based on the embodiments 1 to 20, the
present invention is not limited thereto but, as a matter
of course, may be added with various modifications in
the concrete construction within the scope of claims as
appended herein.

[0136] For example, the horizontal cross sectional
shapes of the floating marine structure 1, overhang struc-
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tures 2, 2a, surrounding walls 3a, 3b, 3c, 3d, 3e, 3f, 3g
and 3h and communication portion wall 9 are not limited
to the circular shape but may be other various shapes
including a polygon, octagon, square or the like.

[0137] Also, the overhang structures 2, 2a, 2b, 2c and
2d are not limited to those having the square or substan-
tially square vertical cross sectional shapes as shown in
Figs. 1 to 21 but may be a structure of thin plate shape
including a disk or the like.

[0138] Also, in the above-mentioned embodiments,
while the surrounding walls 3a, 3c, 3d and 3e below the
overhang structures 2, 2a are arranged so as not to down-
wardly protrude beyond the lower end of the floating ma-
rine structure 1, they are not limited thereto but may be
of such a shape as to downwardly protrude beyond the
lower end of the floating marine structure 1.

[0139] Even in such a case, the open ends 6a, 6¢, 6d
and 6e of the lateral movement preventing plates 4a, 4c,
4d and4e are arranged to have their outer side connected
to the lower ends of the surrounding walls 3a, 3c, 3d and
3e and their inner side connected to the side wall lower
end of the floating marine structure 1.

Claims

1. A motion suppression device for marine structure
comprising:

a floating marine structure of cylindrical shape,
an overhang structure fitted to a side wall of said
floating marine structure at a position below the
sealevel and above a lower end of the side wall
of said floating marine structure,

a surrounding wall arranged at least below or
above said overhang structure, and

a communication opening formed between said
overhang structure and surrounding wall.

2. A motion suppression device for marine structure
comprising:

a floating marine structure of cylindrical shape,
an overhang structure arranged with a gap be-
tween itself and a side wall of said floating ma-
rine structure at a position below the sealevel
and above a lower end of the side wall of said
floating marine structure,

a surrounding wall arranged at least below or
above said overhang structure, and

a communication portion formed between said
overhang structure and floating marine struc-
ture.

3. A motion suppression device for marine structure
comprising:

a floating marine structure of cylindrical shape,
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an overhang structure fitted to a side wall of said
floating marine structure at a position below the
sealevel and above a lower end of the side wall

of said floating marine structure,

a surrounding wall arranged below and above 5
said overhang structure,

a communication portion wall arranged sur-
rounding an outer periphery of said overhang
structure and connecting to said surrounding
wall, and 10
a communication portion formed between said
overhang structure and communication portion
wall.

A motion suppression device for marine structureas 15
claimed in any one of Claims 1 to 3, characterized
in that at least six lateral movement preventing
plates are vertically provided in a space surrounded
by said overhang structure, surrounding wall and
floating marine structure. 20
A motion suppression device for marine structure as
claimed in Claim 4, characterized in that a seawa-
ter storing section is formed by said overhang struc-

ture, surrounding wall, floating marine structure and 25
lateral movement preventing plates.
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