EP 4 556 636 A1

(19)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 4 556 636 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
21.05.2025 Bulletin 2025/21

(21) Application number: 23839823.4

(22) Date of filing: 20.06.2023

(51) International Patent Classification (IPC):
E02D 31/00 (2006-01 E02D 37/00 (2006.01)
E02D 27/42 (2006.01)

(52) Cooperative Patent Classification (CPC):
E02D 27/42; E02D 31/00; E02D 37/00

(86) International application number:
PCT/KR2023/008492

(87) International publication number:
WO 2024/014729 (18.01.2024 Gazette 2024/03)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LU LV MC ME MK MT NL
NO PL PT RO RS SE S| SK SM TR
Designated Extension States:
BA
Designated Validation States:
KH MA MD TN

(30) Priority: 14.07.2022 KR 20220086653

(71) Applicant: Yujoo Co., Ltd.
Gijang-gun, Busan 46073 (KR)

(72) Inventor: KIM, Sangki
Busan 47148 (KR)

(74) Representative: Hoefer & Partner Patentanwailte
mbB
Pilgersheimer StraBe 20
81543 Miinchen (DE)

(54) UNDERWATER CONCRETE STRUCTURE FOR PREVENTING SUBSIDENCE AT SEABED
SOFT GROUND, AND CONSTRUCTION METHOD THEREFOR
(57) The present invention has concrete columns [Fig.14]

formed along a vertical penetration hole of a main con-
crete structure, seabed soft ground and seabed rock,
wherein the concrete column formed in the seabed soft
ground supports the lower end of the main concrete
structure while having a diameter larger than the dia-
meter of the concrete column formed in the vertical
penetration hole, thereby preventing the main concrete
structure from subsiding in the seabed soft ground.

120

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 556 636 A1 2

Description
Technical Field

[0001] The presentdisclosure relates to an underwater
concrete structure capable of preventing subsidence in
seabed soft ground and a construction method therefor
and, particularly, to an underwater concrete structure and
a construction method thereof, in which concrete col-
umns are capable of supporting the lower end of a main
concrete structure to prevent the main concrete structure
from subsiding in seabed soft ground.

Background Art

[0002] Anunderwater structure, such as berthing facil-
ities for ports, coastal wave-dissipating structures, and
breakwaters, are installed underwater for various pur-
poses. As used above and below, the term "underwater
structure" refers to an underwater structure installed with
a lower part thereof submerged in water, and an upper
part thereof may protrude above the water surface or be
located below the water surface.

[0003] A widely known construction technique in the
construction of an underwater structure is the construc-
tion method of a large caisson. The large caisson con-
struction method has the advantage of allowing a very
large caisson to withstand large waves, but requires
manufacturing the very large caisson on land, transport-
ing it to an installation site, and then installing it under-
water, so the large caisson construction method requires
very high transportation and construction costs and has
many restrictions.

[0004] In order to solve the problems of this type of
large caisson construction method, a method of forming
an underwater structure by stacking small concrete
blocks in several layers according to the water depth is
known.

[0005] The present inventor proposed Korean Patent
No. 10-1355805 "CONSTRUCTION METHOD FOR UN-
DERWATER CONCRETE BLOCK STRUCTURE AND
UNDERWATER CONCRETE BLOCK STRUCTURE"(-
registered on January 15, 2014), and presented a tech-
nology for enabling an underwater concrete block struc-
ture to have sufficient structural stability even against
waves caused by large typhoons, etc., by making an
upper concrete block and a lower concrete block struc-
turally integral by concrete columns.

[0006] Meanwhile, soft ground is widely distributed on
the seabed, and when an underwater concrete structure
is directly installed on the soft ground, the underwater
concrete structure subsides, thereby threatening struc-
tural stability thereof.

[0007] Therefore, the construction of an underwater
concrete structure installed on soft ground is required to
be preceded by creating a foundation ground suitable for
the installation of the underwater concrete structure
through various soft ground improvement methods (a
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replacement riprap method and a deep mixing treatment
method, etc.).

[0008] However, it is difficult to create an appropriate
foundation ground in a case in which the depth of the
seabed is very deep or a soft ground layer is very thick.
[0009] When the water depth is very deep or the soft
ground layer is very thick, it is very difficult for soft ground
improvement equipment located on the water surface to
pass through the soft ground and reach bedrock, and itis
also difficult to accurately inject materials for improving
the soft ground.

[0010] For example, in the case of the southern coast
of South Korea, the water depth is 30 to 50m, and the
thickness of the soft ground is also about 30 to 50m, soin
this case, the soft ground improvement equipment is
required to be at least 60 to 100m long to reach the
bedrock.

Disclosure
Technical Problem

[0011] The present disclosure has been made to solve
the problems in the prior art as described above, and is
intended to propose an underwater concrete structure
and a construction method therefor, in which a soft
ground concrete column part, which is a portion of a
concrete column, is capable of supporting the lower
end of a main concrete structure to prevent the main
concrete structure from subsiding in seabed soft ground.

Technical Solution

[0012] Inordertoaccomplish the above objectives, the
present invention provides a construction method for an
underwater concrete structure for preventing subsidence
at seabed soft ground, the construction method includ-
ing: installing a main concrete structure having a plurality
of vertical penetration holes extending vertically on an
upper part of seabed soft ground which is on a top of
seabed rock; forming a ground perforated part in the
seabed soft ground and the seabed rock by perforating
the seabed soft ground and the seabed rock located
under each of the vertical penetration holes through
the vertical penetration hole after the installing of the
main concrete structure; and forming a concrete column
along the vertical penetration hole and the ground perfo-
rated part by inserting a concrete column formation part,
which comprises a concrete reinforcing member extend-
ing vertically, a waterproof membrane covering lower and
side portions of the concrete reinforcing member, and
fresh concrete injected into the waterproof membrane,
into the vertical penetration hole and the ground perfo-
rated part after the forming of the ground perforated part,
wherein the concrete column s divided into a penetration
hole concrete column part located in the vertical pene-
tration hole, a soft ground concrete column partlocatedin
the seabed soft ground, and a rock concrete column part
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located in the seabed rock, wherein the soft ground
concrete column part is formed to support a lower end
ofthe main concrete structure by having a diameter larger
than a diameter of the penetration hole concrete column
part.

[0013] In the above, a waterproof membrane protec-
tive cover with a shape of a tube or a basket may be
provided on an outer side of the waterproof membrane,
with an upper end of the waterproof membrane protective
cover positioned on a vertical middle of the waterproof
membrane.

[0014] Inthe above, the waterproof membrane protec-
tive cover may be formed as amesh and be coupled to the
outer side of the waterproof membrane via a skirt mem-
ber.

[0015] In the above, in the forming of the ground per-
forated part, a protection pipe extending vertically may be
inserted through the vertical penetration hole, and the
inserted protection pipe may be positioned across the
vertical penetration hole and the ground perforated part;
and in the forming of the concrete column, the waterproof
membrane may be inserted into the vertical penetration
hole and the ground perforated part along an interior of
the protection pipe, and the protection pipe may be
removed after the waterproof membrane is inserted.
[0016] In another idea of the present disclosure, an
underwater concrete structure for preventing subsidence
atseabed soft ground includes: a main concrete structure
which is installed on an upper part of seabed soft ground
which is on a top of seabed rock and is spaced apart
upward from the seabed rock and has a plurality of
vertical penetration holes extending vertically; and a
plurality of concrete columns formed continuously along
the vertical penetration holes and the seabed soft ground
and the seabed rock located under the vertical penetra-
tion holes, wherein each of the concrete columns is
divided into a penetration hole concrete column part
located in each of the vertical penetration holes, a soft
ground concrete column part located in the seabed soft
ground, and a rock concrete column part located in the
seabed rock, and the soft ground concrete column part
supports a lower end of the main concrete structure by
having a diameter larger than a diameter of the penetra-
tion hole concrete column part to prevent subsidence of
the main concrete structure.

[0017] Intheabove, the concrete columnmayinclude a
concrete reinforcing member formed vertically and ar-
ranged across the vertical penetration hole, the seabed
soft ground, and the seabed rock, a waterproof mem-
brane covering lower and side portions of the concrete
reinforcing member, concrete poured and cured inside
the waterproof membrane, and a waterproof membrane
protective cover with a shape of atube or abasketlocated
on an outer side of the waterproof membrane and having
an upper end positioned on a vertical middle of the water-
proof membrane to protect the waterproof membrane
located in the seabed soft ground.

[0018] Inthe above, the waterproof membrane protec-

10

15

20

25

30

35

40

45

50

55

tive cover may be formed as amesh and be coupled to the
outer side of the waterproof membrane via a skirt mem-
ber.

Advantageous Effects

[0019] As described above, according to the present
disclosure, the soft ground concrete column part, which is
a portion of the concrete column, is capable of supporting
the lower end of the main concrete structure to prevent
the main concrete structure from subsiding in the seabed
soft ground.

[0020] Furthermore, according to the present disclo-
sure, the work of forming the soft ground concrete column
part is very simple compared to a conventional soft
ground improvement method, so it is possible to reduce
an overall construction cost.

Description of Drawings
[0021]

FIG. 1is a perspective view of a concrete block used
in a construction method for an underwater concrete
structure for preventing subsidence at seabed soft
ground according to a first embodiment of the pre-
sent disclosure,

FIG. 2 is a plan view of a main concrete structure
formed on the top of the seabed by installing the
concrete blocks of FIG. 1,

FIG. 3 is a cross-sectional conceptual drawing of
FIG. 2,

FIG. 4 is a drawing of a ground perforated part
formed after forming the main concrete structure
of FIG. 3,

FIGS. 5 to 8 are drawings illustrating the process of
forming a concrete column in sequence after forming
the ground perforated part of FIG. 4,

FIG. 9 is a front view of a waterproof membrane to
which a waterproof membrane protective cover of
FIG. 5 is attached,

FIG. 10is an exploded cross-sectional view of FIG. 9,

FIG. 11is aperspective view of a concrete block used
in a construction method for an underwater concrete
structure for preventing subsidence at seabed soft
ground according to a second embodiment of the
present disclosure,

FIG. 12 is a cross-sectional view of a main concrete
structure formed by the concrete blocks of FIG. 11,
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FIG. 13 is a cross-sectional view of a ground perfo-
rated part and a concrete column formed after the
state of FIG. 12, and

FIG. 14 is a cross-sectional view of a cap concrete
formed after the state of FIG. 13.

Best Mode

[0022] Hereinafter, embodiments of the present dis-
closure will be described in detail with reference to the
accompanying drawings so that those skilled in the art to
which the present disclosure belongs can easily embody
the present disclosure. However, the present disclosure
may be embodied in various different forms and is not
limited to the embodiments described herein. In addition,
in the drawings, parts irrelevant to the description of the
presentdisclosure are omitted in order to clearly describe
the present disclosure, and similar reference numerals
are assigned to similar parts throughout the specification.
[0023] Throughout the specification, when a part "in-
cludes" a certain component, it means that other compo-
nents may be further included without being excluded
unless specifically stated to the contrary.

[0024] First, a construction method for an underwater
concrete structure for preventing subsidence at seabed
softground according to afirstembodiment of the present
disclosure will be described.

[0025] FIG. 1is a perspective view of a concrete block
used in a construction method for an underwater con-
crete structure for preventing subsidence at seabed soft
ground according to a first embodiment of the present
disclosure, FIG. 2 is a plan view of a main concrete
structure formed on the top of the seabed by installing
the concrete blocks of FIG. 1, FIG. 3 is a cross-sectional
conceptual drawing of FIG. 2, FIG. 4 is a drawing of a
ground perforated part formed after forming the main
concrete structure of FIG. 3, FIGS. 5 to 8 are drawings
illustrating the process of forming a concrete column in
sequence after forming the ground perforated part of FIG.
4, FIG. 9 is a front view of a waterproof membrane to
which a waterproof membrane protective cover of FIG. 5
is attached, and FIG. 10 is an exploded cross-sectional
view of FIG. 9.

Manufacturing a concrete block

[0026] As in FIG. 1, a concrete block 20 is manufac-
tured.
[0027] The concrete block 20 may be formed to have

various shapes, but preferably includes at least two block
penetration holes 21 extending vertically formed therein.
[0028] Each of the block penetration holes 21 extends
vertically with a first diameter.

[0029] Depending on an embodiment, the concrete
block 20 may have a space formed for filling the inside
thereof, or a space for other purposes or a shape for other
purposes.
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Forming a main concrete structure

[0030] FIG.2isaplanview ofamainconcrete structure
100, and FIG. 3 is a cross-sectional view of the main
concrete structure 100.

[0031] A plurality of concrete blocks 20 manufactured
in the manufacturing of the concrete block is installed on
the upper part of seabed soft ground 12 which is on the
top of seabed rock 11 as in FIG. 3, and as in FIG. 2, the
plurality of concrete blocks 20 is installed horizontally and
continuously to form the main concrete structure 100.
[0032] That is, in this embodiment, the main concrete
structure 100 has a plurality of concrete blocks 20 ar-
ranged horizontally and continuously.

[0033] Accordingtoanembodiment, the main concrete
structure 100 may be composed of one concrete block
20.

[0034] Asillustratedin FIG. 3, the main concrete struc-
ture 100 is installed spaced apart upward from the
seabed rock 11.

[0035] The block penetration holes 21 of the concrete
blocks 20 constituting the main concrete structure 100
form vertical penetration holes 101 extending vertically
with lower end parts thereof blocked by the seabed soft
ground 12 and upper end parts thereof open.

[0036] Thatis, inthisembodiment, the concrete blocks
are manufactured in large sizes and installed in only one
level vertically, and each of the block penetration holes 21
of each of the concrete blocks 20 functions as each of the
vertical penetration holes 101 of the main concrete struc-
ture 100.

[0037] Accordingly, the vertical penetration hole 101 is
in the form of extending vertically with the first diameter.

Forming a ground perforated part

[0038] Afterthe forming of the main concrete structure,
asillustratedin FIG. 4, the seabed soft ground 12 and the
seabed rock 11 located under the vertical penetration
hole 101 are perforated through the vertical penetration
hole 101 and thus a ground perforated part 102, whichis a
space continuous to the vertical penetration hole 101, is
formed in the seabed soft ground 12 and the seabed rock
11.

[0039] In this embodiment, when the ground perfo-
rated part 102 is formed by perforating the seabed soft
ground 12 and the seabed rock 11 located under the
vertical penetration hole 101, a protection pipe 30 ex-
tending vertically is vertically inserted into the seabed soft
ground 12 and the seabed rock 11 through the vertical
penetration hole 101.

[0040] The protection pipe 30inserted in this manneris
positioned across the vertical penetration hole 101 and
the ground perforated part 102, and the ground perfo-
rated part 102 is formed inside the protection pipe 30.
[0041] Inthis case, the protection pipe 30 prevents the
surrounding seabed soft ground 12 from collapsing into
the ground perforated part 102 or prevents various types
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of foreign substances from being introduced into the
ground perforated part 102 during or after the perforating
operation.

[0042] In addition, the protection pipe 30 serves to
protect the waterproof membrane 112 when a waterproof
membrane 112 to be described later is inserted into the
protection pipe 30.

Forming a concrete column

[0043] Afterthe formingofthe ground perforated part, a
concrete column 110 is formed along the vertical pene-
tration hole 101 and the ground perforated part 102.
[0044] The forming of the concrete column in this em-
bodimentis performed step by step asiillustrated in FIGS.
510 8.

[0045] A concrete column formation part, which in-
cludes a concrete reinforcing member 111 extending
vertically, the waterproof membrane 112 covering lower
and side portions of the concrete reinforcing member 111,
fresh concrete 113 injected into the waterproof mem-
brane 112, and a waterproof membrane protective cover
114 coupled to the outer side of the waterproof mem-
brane 112, is inserted into the vertical penetration hole
101 and the ground perforated part 102 so as to form the
concrete column 110 along the vertical penetration hole
101 and the ground perforated part 102.

[0046] First, as illustrated in FIGS. 5 and 6, the con-
crete reinforcing member 111, such as a reinforcing bar
assembly extending vertically, is inserted into the vertical
penetration hole 101 and the ground perforated part 102.
[0047] Inthisembodiment, since the protection pipe 30
is already positioned in the vertical penetration hole 101
and the ground perforated part 102, the concrete reinfor-
cing member 111 is inserted into the protection pipe 30.
[0048] Inthis case, while the lower and side portions of
the concrete reinforcing member 111 is covered by the
waterproof membrane 112, the concrete reinforcing
member 111 is inserted into the vertical penetration hole
101 and the ground perforated part 102.

[0049] Meanwhile, the waterproof membrane protec-
tive cover 114 is provided on the outer side of the water-
proof membrane 112 via a skirt member 115.

[0050] The waterproof membrane protective cover 114
isinthe form of atube or basket (the form of a basketin the
present embodiment) with an upper end thereof posi-
tioned on the vertical middle of the waterproof membrane
112, and alower end portion of the waterproof membrane
112 (specifically, a portion to be positioned in the seabed
soft ground) is positioned inside the waterproof mem-
brane protective cover 114.

[0051] The waterproof membrane protective cover 114
may be a mesh which is woven from wire or carbon fiber
and formed into the shape of a tube or a basket.

[0052] Here, the tube shape is a cylindrical shape with
the top and bottom open, and the basket shape is a
cylindrical shape with the top open and the bottom
closed.
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[0053] The skirt member 115 is provided between the
waterproof membrane protective cover 114 and the
waterproof membrane 112.

[0054] The upper end of the skirt member 115 is joined
to the vertical middle of the outer side of the waterproof
membrane 112, and the upper end of the waterproof
membrane protective cover 114 is coupled to the lower
end of the skirt member 115 by means of stitching or the
like.

[0055] Accordingly, after the concrete reinforcing
member 111 covered by the waterproof membrane 112
is inserted into the protection pipe 30, the concrete 113 is
poured inside the waterproof membrane 112 to form the
concrete column 110 as illustrated in FIGS. 7 and 8.
[0056] FIG. 7 is adrawing showing a state in which the
protection pipe 30 is slightly raised while some of the
fresh concrete 113 is poured inside the waterproof mem-
brane 112.

[0057] Thatis,inFIG.7,the protection pipe 30 is raised
so that the lower end of the protection pipe 30 is just
outside the ground perforated part 102, and the fresh
concrete 113 required for the ground perforated part 102
is poured inside the waterproof membrane 112.

[0058] In this case, the waterproof membrane 112
located in the seabed soft ground 12 has a diameter
increased by the pressure of the fresh concrete 113.
[0059] In FIG. 7, extent to which the diameter of the
waterproof membrane 112 located in the seabed soft
ground 12 increases is greatly exaggerated, and in rea-
lity, as the fresh concrete 113 is gradually injected into the
waterproof membrane 112, the pressure of the fresh
concrete 113 located in the seabed soft ground 12 gra-
dually increases. As the pressure gradually increases,
the diameter of the waterproof membrane 112 located in
the seabed soft ground 12 gradually increases, and this
increase of the diameter of the waterproof membrane 112
continues until the fresh concrete 113 is fully injected into
the waterproof membrane 112, as illustrated in FIG. 8.
[0060] The waterproof membrane 112 is required to
have a structure that allows for the diameter increase
structurally (e.g., a structure that unfolds from a folded
state) or through a material (e.g., a stretchable elastic
material) in consideration of the increase of a diameter.
[0061] In addition, the waterproof membrane protec-
tive cover 114 prevents the waterproof membrane 112
from being damaged due to excessive diameterincrease
by allowing the waterproof membrane 112 to expand in
diameter only within a certain limit.

[0062] In addition, the waterproof membrane protec-
tive cover 114 is made as mesh and prevents air or water
from remaining between the waterproof membrane pro-
tective cover 114 and the waterproof membrane 112.
[0063] In this manner, the protection pipe 30 is gradu-
ally raised while the fresh concrete 113 is gradually
poured inside the waterproof membrane 112, and finally,
as illustrated in FIG. 8, the protection pipe 30 is comple-
tely removed, and the pouring of the fresh concrete 113
throughout the vertical penetration hole 101 and the
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ground perforated part 102 is completed.

[0064] Thatis, the protection pipe 30 is removed before
the fresh concrete 113 that has been poured is hardened.
[0065] When the fresh concrete 113 is poured into the
waterproof membrane 112 in this way, the waterproof
membrane 112 is brought into close contact with the
seabed rock 11 and the concrete block 20 (or the main
concrete structure 100) by the pressure of the fresh
concrete 113, and has a diameter increased significantly
in the seabed soft ground 12 increases, and then goes
through a curing process to be the concrete column 110.
[0066] Inthisway, the concrete column 110 is formedin
the main concrete structure 100, thereby completing an
underwater concrete structure 200.

[0067] That is, the concrete column 110 includes a
penetration hole concrete column part 110a located in
the vertical penetration hole 101 and extending vertically
with the first diameter, a soft ground concrete column part
110b located in the seabed soft ground 12 and extending
vertically with a second diameter, and a rock concrete
column part 110c located in the seabed rock 11 and
extending vertically with a third diameter.

[0068] In addition, since the soft ground concrete col-
umn part 110b has a diameter larger than the diameter of
the penetration hole concrete column part 110a, the soft
ground concrete column part 110b supports the lower
end of the main concrete structure 100, thereby prevent-
ing the main concrete structure 100 from subsiding.
[0069] Thatis, according to the present disclosure, the
main concrete structure 100 may be prevented from
subsiding without performing separate soft ground im-
provement work on the seabed soft ground 12.

[0070] Hereinafter, a second embodiment of the pre-
sent disclosure will be described.

[0071] FIG. 11isaperspective view of a concrete block
used in a construction method for an underwater con-
crete structure for preventing subsidence at seabed soft
ground according to a second embodiment of the present
disclosure, FIG. 12 is a cross-sectional view of a main
concrete structure formed by the concrete blocks of FIG.
11, FIG. 13 is a cross-sectional view of a ground perfo-
rated partand a concrete column formed after the state of
FIG. 12, and FIG. 14 is a cross-sectional view of a cap
concrete formed after the state of FIG. 13.

[0072] Below, only differences from the first embodi-
ment are mainly explained, and the descriptions of parts
that are the same as the first embodiment are omitted.

Manufacturing a concrete block

[0073] In this embodiment, the concrete block 20 as
illustrated in FIG. 11 is manufactured.

[0074] The concrete block 20 of the present embodi-
ment has a plurality of block penetration holes 21 formed
therein, and each of the block penetration holes 21 has
the shape of a corrugated pipe extending vertically as
illustrated in FIG. 12.
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Forming a main concrete structure

[0075] The concrete blocks 20 are stacked vertically to
form the main concrete structure 100 as illustrated in FIG.
12. The concrete blocks 20 are stacked in 7 layers.
[0076] Compared to the first embodiment, in the sec-
ond embodiment, water depth is greater, and the layer of
the seabed soft ground 12 is thicker.

[0077] Inthis case, since the block penetration hole 21
of the concrete block 20 has the shape of a corrugated
pipe that extends vertically, the vertical penetration hole
101 of the main concrete structure 100 also has the
shape of a corrugated pipe that extends vertically.
[0078] The vertical penetration hole 101 inthe formofa
corrugated pipe enhances bonding strength with the
concrete column 110.

[0079] As described above, the main concrete struc-
ture 100 may be formed by stacking a plurality of concrete
blocks 20 vertically.

Forming a ground perforated part and forming a con-
crete column

[0080] Afterthe state of FIG. 12, the ground perforated
partis formed through the vertical penetration hole 101 of
the main concrete structure 100, and the concrete col-
umn 110is formed along the vertical penetration hole 101
and the ground perforated part to obtain a state as in FIG.
13.

[0081] This step is substantially the same as the first
embodiment, so a detailed description thereof is omitted.

Forming cap concrete

[0082] After the state of FIG. 13, a cap concrete 120 is
formed on the top of the main concrete structure 100.
[0083] The reinforcing bar assembly of the cap con-
crete 120 is connected to the concrete reinforcing mem-
ber 111 of the concrete column 110.

[0084] The foregoing description of the present disclo-
sure is for illustrative purposes only, and those skilled in
the artto which the present disclosure pertains will under-
stand that the present disclosure may be easily modified
into another specific form without changing its technical
idea or essential features. Therefore, the embodiments
described above should be understood in all respects as
illustrative and not restrictive. For example, any compo-
nent described as a single component may be imple-
mented in a divided form, and similarly, components
described as separate may be implemented in a com-
bined form.

[0085] The scope of the presentdisclosure is indicated
by the claims described below rather than the detailed
description above, and the meaning and scope of the
patent claims and all changes or modified forms derived
from the equivalent concept thereof should be construed
as being included in the scope of the present disclosure.
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Industrial Applicability

[0086] The present disclosure may be used as an
underwater concrete structure installed underwater for
various purposes, such as berthing facilities for ports,
coastal wave-dissipating structures, and breakwaters.

Claims

1. A construction method for an underwater concrete
structure for preventing subsidence at seabed soft
ground, the construction method comprising:

installing a main concrete structure having a
plurality of vertical penetration holes extending
vertically on an upper part of seabed soft ground
which is on a top of seabed rock;

forming a ground perforated part in the seabed
soft ground and the seabed rock by perforating
the seabed soft ground and the seabed rock
located under each of the vertical penetration
holes through the vertical penetration hole after
the installing of the main concrete structure; and
forming a concrete column along the vertical
penetration hole and the ground perforated part
by inserting a concrete column formation part,
which comprises a concrete reinforcing member
extending vertically, a waterproof membrane
covering lower and side portions of the concrete
reinforcing member, and fresh concrete injected
into the waterproof membrane, into the vertical
penetration hole and the ground perforated part
after the forming of the ground perforated part,
wherein the concrete column is divided into a
penetration hole concrete column partlocated in
the vertical penetration hole, a soft ground con-
crete column part located in the seabed soft
ground, and a rock concrete column partlocated
in the seabed rock, wherein the soft ground
concrete column part is formed to support a
lower end of the main concrete structure by
having a diameter larger than a diameter of
the penetration hole concrete column part.

2. Theconstruction method of claim 1, wherein a water-
proof membrane protective cover with a shape of a
tube or a basket is provided on an outer side of the
waterproof membrane, with an upper end of the
waterproof membrane protective cover positioned
on a vertical middle of the waterproof membrane.

3. The construction method of claim 2, wherein the
waterproof membrane protective cover is formed
as a mesh and is coupled to the outer side of the
waterproof membrane via a skirt member.

4. The construction method of claim 1, wherein in the
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forming of the ground perforated part, a protection
pipe extending vertically is inserted through the ver-
tical penetration hole, and the inserted protection
pipe is positioned across the vertical penetration
hole and the ground perforated part; and

in the forming of the concrete column, the waterproof
membrane is inserted into the vertical penetration
hole and the ground perforated part along an interior
of the protection pipe, and the protection pipe is
removed after the waterproof membrane is inserted.

An underwater concrete structure for preventing
subsidence at seabed soft ground, the underwater
concrete structure comprising:

a main concrete structure installed on an upper
part of seabed soft ground on a top of seabed
rock, wherein the main concrete structure is
spaced apart upward from the seabed rock
and has a plurality of vertical penetration holes
extending vertically; and

a plurality of concrete columns formed continu-
ously along the vertical penetration holes and
the seabed soft ground and the seabed rock
located under the vertical penetration holes,
wherein each of the concrete columns is divided
into a penetration hole concrete column part
located in each of the vertical penetration holes,
asoftground concrete column partlocated in the
seabed soft ground, and a rock concrete column
part located in the seabed rock, and

the soft ground concrete column part supports a
lower end of the main concrete structure by
having a diameter larger than a diameter of
the penetration hole concrete column part to
prevent subsidence of the main concrete struc-
ture.

The underwater concrete structure of claim 5, where-
in the concrete column comprises a concrete reinfor-
cing member formed vertically and arranged across
the vertical penetration hole, the seabed soft ground
and the seabed rock, a waterproof membrane cover-
ing lower and side portions of the concrete reinfor-
cing member, concrete poured and cured inside the
waterproof membrane, and a waterproof membrane
protective cover with a shape of a tube or a basket
located on an outer side of the waterproof membrane
and having an upper end positioned on a vertical
middle of the waterproof membrane to protect the
waterproof membrane located in the seabed soft
ground.

The underwater concrete structure of claim 6, where-
in the waterproof membrane protective cover is
formed as a mesh and is coupled to the outer side
of the waterproof membrane via a skirt member.
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