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METHOD AND APPARATUS FOR PUMPI NG AND DI SCHARG NG SO L FOR

RECLANATI ON

CROSS- REFERENCE TO RELATED APPLI CATI ON
[0001] This application clainms priority to Korean Patent
Application No. 10-2019-0044766, filed on April 17, 2019
the disclosure of which is incorporated herein by reference

inits entirety.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to a method and
apparatus for punping and discharging soil for reclamation,
and nore particularly, to a method and apparatus capabl e of
i mredi ately, rapidly, and unifornmly spreading or depositing
soil on a renote reclamation site by allowing a centrifugal
punp to punp the soil together with water from a hopper

barge | oaded with the soil

2. Related Art

[0003] A typical nethod of reclamation is carried out, for
exanple, in such a manner that hopper barges or barges
| oaded with soil nove directly to a reclaimble nmarine
point and the soil is directly released and spread on the

sea-floor of a submarine reclamtion site through grabs or
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split hoppers of the hopper barges or barges.

[0004] These hopper barges or barges nust run to the

specific reclainmable marine point, for exanple, wth
approximately 500 to 5,000 cubic neters of soil |oaded
t her eon.

[0005] Then, the soil |oaded on the hopper barges or barges
is directly released and spread on the sea-floor of the
submarine reclamation site through the grabs or split
hoppers thereof for reclamation. O course, the soi

| oaded on the hopper barges or barges may be sucked through
suction devices connected to cranes to be released and

spread on the floor of the submarine reclamation site.

[0006] For such existing nethod of reclamation, it is
necessary to operate all hopper barges or barges to a
specific reclaimble nmarine point. However, it nay be

I npossible for the hopper barges or barges to enter the
marine point due to the |Iow depth of water, resulting in a
decrease in productivity and an increase in construction
cost for reclamation.

[0007] In particular, it is nore difficult to apply the
exi sting nethod of reclamation such as in harbors of Hong
Kong with narrow topography. That is, since the harbors of
Hong Kong have narrow marine topography unlike other
countries' harbors and a |arge nunber of ships are running

within the harbors of Hong Kong Harbor, contact or
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collision accidents due to frequent interference between
runni ng shi ps occur frequently.

[0008] The  hopper barges |oaded wth, for exanpl e,
approximately 5,000 tons of soil, which is typically
required for reclamation, should require a depth of 5 m or
nor e. However, since the submarine reclanmation sites of
Hong Kong are low in depth, it is not easy for the hopper
barges to reach a specific reclainmable marine area for
direct reclamation with a maxi rum all owabl e amount of soil
| oaded t hereon.

[0009] [Patent Docunent 1] Japanese Patent Application No.

HO2- 409277 (filed on Decenber 28, 1990)

SUMVARY
[0010] Various enbodinments are directed to a method and
apparatus for punping and discharging soil for reclamation,
which can selectively inplenent uniform or general
spreading of soil on a submarine reclamation site in a
specific reclaimble marine zone from a nearby shore or a
coastal area, wthout soil-loaded vessels running to a
specific recl ai mabl e mari ne point.
[0011] In an enbodinment, there is provided a nethod of
punpi ng and discharging soil for reclamation, in which dry
or sem-dry soil is mxed with water in a water-addi ng hol e,

forcibly formed in a handling vessel anchored at a certain
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shore or coastal point where it facilitates to be | oaded
with soil, and is vacuum sucked fromthe water-addi ng hol e,
to be conveyed in a one-step manner through a rel ease hose
(soil di stribution pi pe) ext endi ng to a specific
recl aimable marine point renmote from the handling vessel
so that the soil is continuously spread on a reclamation
site for reclamation.

[0012] In the method, a suction/release device may be
further used, which consists of a suction unit configured
to forcibly vacuum suck the mxture of water and soil and a
rel ease unit configured to continuously spread the sucked
m xt ure.

[0013] The method may include: anchoring the single handling
vessel, consisting of a hopper barge and an auxiliary barge,
at the specific shore or coastal point where it facilitates
to be loaded with soil, and coupling the suction unit,
configured to vacuumsuck the soil, to a tip of an
adj ust ment device nounted on the auxiliary barge; forcibly
jetting, by the suction unit, water onto a local portion of
the soil |oaded on the hopper barge from one side to the
other side of the soil to form the water-adding hole and
simul taneously perform a water-adding process; vacuum
sucking, by the suction unit, the m xture of water and soi
from the water-adding hole forned in the local portion of

the soil to gradually exhaust the soil |oaded on the hopper
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barge; conveying the sucked mxture through the release
hose extending to the reclainable marine point renpte from
the handling vessel to release the mxture through the
rel ease unit connected to the end of the release hose so
that the soil is spread on the submarine reclamation site;
and when the soil |oaded on the hopper barge is sucked and

exhausted by the suction unit, replenishing soil as much as

the exhausted amount of soil in the hopper barge, the
repl eni shed soil being supplied through a conveyer belt
from soil -l oaded replenishnment vessels always waiting in

the vicinity of the hopper barge after the replenishnent
vessel s cone al ongsi de the hopper barge.

[0014] The m xture may be made by mxing 50 n? to 90 n? of
water with 10 n? to 50 n? of soil.

[0015] In another enbodinment, there is provided an apparatus
for punping and discharging soil for reclamation, in which
a water-adding hole configured to change dry soil into a
m xture of soil and water is forcibly formed in a handling
vessel anchored at a certain shore or coastal point where
it facilitates to be |oaded with soil and is renmote from a
speci fic submarine reclamation site, so that the mxture is
vacuum sucked from the water-adding hole by a suction unit
to be conveyed in a one-step manner through a rel ease hose
extending to the marine point fromthe handling vessel, and

Is continuously spread on the reclamation site from a
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rel ease unit connected to the end of the release hose for
recl amati on.

[0016] The apparatus my include the handling vessel

consisting of a hopper barge and an auxiliary barge, the
hopper barge being loaded with soil and anchored at the
certain shore or coastal point where it facilitates to be
| oaded with soil and is renote from the marine point, the
auxiliary barge being equipped with an adjustnment device
coupled with the suction unit disposed on one side of the
hopper barge to vacuum suck and exhaust the soil |oaded on
the hopper barge from one side to the other side of the
soil, and a suction/release device including the suction
unit and the release unit, the suction unit being coupled
to a tip of the adjustnent device to forcibly form the
wat er -adding hole in a local portion of the soil |oaded on
the hopper barge while performng water-adding and to
vacuum suck the mxture of water and soil from the water-
adding hole using a centrifugal punp, the release unit
bei ng connected to the end of the rel ease hose to rel ease
the m xture so that the soil is continuously spread on the
reclamation site.

[0017] The suction unit may be the cylindrical centrifuga

punp that has a suction head coupled to a lower end of a
cylindrical housing thereof to vacuum suck the m xture from

the water-adding hole, the suction head having a flat and
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wi de bottom to allow a vacuum suction area to be easily
secured. The centrifugal punp may be directly coupled to
the adjustnent device to exhaust the soil while precisely
novi ng. The adjustnent device may be an excavator and the
centrifugal punp may be directly coupled to an end of a
boom of the excavator. The suction unit may be the
centrifugal punp further including a water supply pipe
formed on one outer side of the cylindrical housing of the
centrifugal punp to supply water, a jet injection nozzle
formed on one inner side of the cylindrical housing of the
centrifugal punp to jet water, a valve device configured to
selectively use the water supply pipe and the jet injection
nozzl e, a discharge/connection pipe forned on another outer
side of the cylindrical housing of the centrifugal punp to
supply the sucked m xture to the release hose, and an air
relief ball valve formed on a still another outer side of
the cylindrical housing of the <centrifugal punp to
di scharge bubbl es, caused by generation of air during the
suction of the mxture, to the outside. The m xture may be
made by mxing 50 n? to 90 n? of water with 10 n? to 50 n?
of soil.

[0018] The release unit may include: a release/distribution
di scharge pipe connected to the end of the rel ease hose and
having a plurality of outlets spaced at regular intervals,

to distribute and release the mxture sucked from the
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suction wunit so that the mxture is spread on the
reclamation site, in which case the soil is evenly
di stributed and released through the plurality of outlets
and is uniformy spread on the reclamation site; or a
rel ease/ di stribution discharge pipe having a single outlet,
in which case the soil is released through the single
outlet and 1is generally spread, nanely, non-uniformy
spread on the reclanation site.

[0019] The apparatus my further include a buoyancy
adj ust mrent devi ce novably connected to the adjacent rel ease
hose of the release/distribution discharge pipe to easily
handl e the release/distribution discharge pipe while the
mxture is spread on the reclamation site, the buoyancy
adj ustment device being configured to properly adjust a
buoyancy of the rel ease/distribution discharge pipe.

[0020] The buoyancy adjustnent device may further include a
pontoon as a floating structure, the pontoon consisting of
first and second pontoons formed respectively at both ends
thereof, a GPS installed in the pontoon and configured to
conmuni cat e with a satellite and | ocat e t he
rel ease/distribution discharge pipe, a control uni t
installed in the pontoon and configured to instruct a w nch
to wind coils around the first and second pontoons by
| ocating the release/distribution discharge pipe in

response to a signal transmtted from the GPS and to
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control novenent of the pontoon in a direction of a new

| ocation coordinate value of the GPS, and a neasuring

i nstrument configured to nonitor a thickness of a spread

| ayer of the soil on the reclamation site and generate echo

soundi ng dat a.

[0021] The hopper barge nmay have a loading chanber

configured to nove to one side according to the exhaustion

of

as

the soil by the vacuum suction of the centrifugal punp

the suction unit, an excavator having a boom whose end

Is coupled with the centrifugal punp may be nounted on the

auxi liary barge and only operate the boom w t hout noving so

as to formthe water-adding hole using the centrifugal punp,

and the centrifugal punp nmay be operated only in a radius

region of operation of the boom and continuously exhaust

the soil, loaded in the |oading chanber, by vacuum sucki ng

the soil.

BRI EF DESCRI PTI ON OF THE DRAW NGS

[0022] FIG 1 is a block flowhart conceptually illustrating

a nmethod of punping and discharging soil for reclamation

according to the present disclosure.

[0023] FIG 2 is a conceptual viewillustrating an exenplary

situation where soil is spread on a subnmarine reclamation

site using an apparatus for punping and discharging soil

for

recl amati on according to the present disclosure.
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[0024] FIG 3 is a conceptual top view illustrating an
exenpl ary handling vessel, consisting of a hopper barge and
an auxiliary barge, in the apparatus for punping and
di scharging soil for reclamation according to the present
di scl osure.

[0025] FIG 4 is a conceptual side view illustrating an
exenpl ary adjustnment device nounted on the auxiliary barge
of FIG 3.

[0026] FIG 5 is a conceptual view illustrating a detailed
configuration of the exenplary suction unit of FIG 4.

[0027] FIG 6 is a conceptual view illustrating a detailed
configuration of the exenplary release unit of FIG 2.

[0028] FIG 7 is a conceptual top view illustrating another
exenpl ary handling vessel, consisting of a hopper barge and
an auxiliary barge, in the apparatus for punping and
di scharging soil for reclamation according to the present
di sclosure, and illustrates that a |oading chanber of the
hopper barge noves according to the |ocal exhaustion of the
soil | oaded in the | oading chanber.

[0029] FIG 8 is a side view taken along cut line A of FIG
7.

[0030] FIG 9 is a side view taken along cut line B of FIG

7.
[0031] FIG 10 is a conceptual top view illustrating an
exenpl ary state I n whi ch soi | S suppl i ed from

10



10

15

20

25

repl eni shnent vessels when the soil |oaded on the hopper
barge is exhausted in the apparatus for punping and
di scharging soil for reclamation according to the present

di scl osure.

DETAI LED DESCRI PTI ON

[0032] The present disclosure should be interpreted as a way
to enconpass the range of rights as well as technical
spirit thereof through various nodified enbodinents. The
enbodi nents set forth herein are only provided so that the
di sclosure will be thorough and conplete and wll fully
convey the scope of the disclosure to those skilled in the
art. The present disclosure is defined only by the scope
of the appended cl ai ns.

[0033] Moreover, the acconpanying drawings of the present
disclosure aim to facilitate understanding of t he
di sclosure and the technical spirit of the present
di scl osure should not be construed as Ilimted to the
acconpanyi ng draw ngs.

[0034] Hereinafter, a method and apparatus for punping and
di scharging soil for reclamation according to the present
di sclosure will be described in nore detail with reference
to the acconpanyi ng draw ngs.

[0035] The present disclosure is technically characterized

in that, in order to supply and spread soil for reclamation

11
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to a specific reclainable nmarine zone from a certain
country's harbor such as a narrow harbor in Hong Kong, the
soil is vacuum sucked from a nearby shore or a coastal area
and immediately and continuously released to the renpte
marine zone of, e.g., approximately 800 to 1,200 m
therefrom through a release hose extending to the marine
zone, W thout vessels running close to the narine zone, so
that the soil is spread on a subnarine reclamation site in
the marine zone.

[0036] The nmethod of punping and discharging soil for
recl amati on according to the present disclosure nmay include
an anchoring step S10, a water-adding step S20, a punping
step S30, a spreading step S40, and a replenishing step S50
as illustrated in FIG 1.

[0037] Anchoring Step S10

[0038] The anchoring step S10 is a process in which after a
handl i ng vessel 100 is anchored on a specific nearby shore
or coastal area where it facilitates to be |oaded with soil
the soil is |oaded on a constituent hopper barge 110 of the
handl i ng vessel 100.

[0039] O course, in an auxiliary barge 120 | ocated on one
side of the hopper barge 110, an adjustnent device 121 may
fixedly nounted while a suction/rel ease device 200 may be
installed to suck and release soil to a submarine

reclamation site in a specific reclaimble marine zone.

12
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[0040] WAt er-Adding Step S20

[0041] The water-adding step S20 is a process of creating a
wat er - addi ng environnent in one |ocal portion of the soil
| oaded on the hopper barge 110 and formng a |ocal water-
addi ng hole WH by dispensing water to one |ocal portion of
the soil.

[0042] In this case, for the mxing ratio of water and soil
required in the local water-adding hole WH of the soil, 50
n to 90 n? of water and 10 n? to 50 n? of soil nmay be
preferably mxed wth each other. The above soil may be
specified only as soil in the process which wll be
described later, and the type of the soil used herein need
not be particularly limted. The soil my be interpreted
as a generic termfor earth, silt, sand, and other types of
soil.

[0043] Therefore, it should be understood that the soil used
in the exenplary description of the process which will be
described later may include, for exanple, all of earth,
silt, sand, and other types of soil.

[0044] Accordingly, the required range of the mxing ratio
of water and soil is limted in order to inprove a suction
force of a suction unit 210 under vacuum pressure, wherein
the suction unit 210 is a conmponent of the suction/rel ease
device 200 to be described later. The suction unit 210 may

be preferably a centrifugal punp having a flat suction head

13
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217.

[0045] If less than 50 n? of the water is used, the soil

content of the mxture is relatively high, whereas the
water content of the mxture is relatively |low, which may
act as a factor that decreases a degree of vacuumto reduce
the suction force of the suction unit 210 in a vacuum
condi tion. On the other hand, if nore than 90 n® of the
water is wused, the soil content of +the mxture is
relatively | ow, whereas the water content of the mxture is
relatively high, which may increase the suction force of

the suction unit 210 in a vacuum pressure condition but my
reduce the suction amount of soil. This may in turn act as
a factor that delays the unloading of soil due to a
reduction in the rel ease anount of soil to be spread on the
correspondi ng submarine reclamation site.

[0046] O course, the local water-adding hole (WH) of the
soil may be formed by the water sprayed froma water supply
pipe 216 and the water jetted froma jet injection nozzle
218, wherein the water supply pipe 216 and the jet

i njection nozzle 218 are installed around the suction unit

210 of the suction/rel ease device 200. The nunber of water
supply pipes or jet injection nozzles may be increased or

decr eased dependi ng on the design environnent.

[0047] In particular, the water sprayed from the water

supply pipe 216 also functions to pulverize nmasses of soil,

14
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attached to a wall of a |loading chanber 110a of the hopper
barge 110, by injection pressure so that the pulverized
masses of soil are concentrated on the |ower center of the
| oading chanber 110a and guided to the inlet of the
centrifugal punp.

[0048] In this case, the above water may be conposed of
wat er sprayed from the water supply pipe 216 and water
jetted fromthe jet injection nozzle 218, the flow rate of
the sprayed water and the flow rate of the jetted water may
be controlled individually using a valve device, and the
wat er may be sprayed at various angles of spray by varying
the angle of the water supply pipe 216. The water supply
pi pe 216 and the jet injection nozzle 218 may be installed
around the suction unit 210 such that the nunber of water
supply pipes and jet injection nozzles is increased or
decreased depending on the design environment to inplenment
vari ous water spray angl es.

[0049] Although not illustrated in the drawings, a video
canera lens may be further installed in the vicinity of the
wat er supply pipe 216 and the jet injection nozzle 218 to
nonitor the shape of the inclined wall of the soil in rea

time for efficient formation of the water-adding hole WH
with the spraying and jetting of water. The information of
the i mage captured by the video canera | ens may be anal yzed

through an image detection unit provided in the control

15
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room of the adjustnent device 121 and be used to determ ne
an anmount of injection of air pressure into an air line

based on the values of gradient information of various

inclined walls (e.g., a first inclined wall, a second
inclined wall, a third inclined wall, and the |ike) of the
| ocal portions of the soil. In addition, water may be

sprayed while the inclination of the water supply pipe 216
changes in real tinme depending on the degree of expansion
of the tube in response to the anmpunt of injection of air
pressure. Thus, the water-adding hole WH can be forcibly
formed rapidly and efficiently.

[0050] In this case, a floating anount of soil mxed wth
water may be neasured and checked, for exanple, by a
turbidity neasuring instrunment (not illustrated). Wen the
floating anmbunt of soil coincides with an arbitrary val ue
of floating anmount at which the centrifugal punp as the
suction unit 210 may reach a maxi num degree of suction, the
centrifugal punp as the suction unit 210 may start to
operate for suction.

[0051] In particular, the turbidity neasuring instrunent may
be, for exanple, preferably a turbidity neter, nore
preferably a photoconductive turbidity neter.

[0052] Punping Step S30

[0053] The punping step S30 is a process in which, when the

| ocal water-adding hole WH of the soil is formed, the

16
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mxing ratio of water and soil is determ ned, and the val ue
of floating anpbunt of soil in the water is satisfied in the
above processes, the centrifugal punp as the suction unit
210 of the suction/rel ease device 200 operates to suck and
punp a mxture (water + soil).

[0054] That is, the centrifugal punp is fixedly coupled to
the adjustnent device 121 fixedly nounted on the auxiliary
barge 120 and operates to suck the mxture (water + soil)
fromthe water-adding hole WH fornmed at the |ocal point of
the soil |oaded in the |oading chanber 110a of the hopper
barge 110.

[0055] In particular, the centrifugal punp may continuously
suck the mxture (water + soil) w thout stopping of suction
due to the exhaustion of soil at its local point. Thi s
conti nuous suction nmay also be perfornmed while the | oading
chanber 110a of the hopper barge 110 noves in one direction
or while the auxiliary barge 120 noves, for exanple, from
stemto stern of the hopper barge 110.

[0056] That is, the centrifugal punp as the suction unit 210
may continuously suck the mxture (water + soil) while the
hopper barge 110 noves in one direction so that the soil is
conti nuously exhausted according to the novenent of the
| oadi ng chanber 110a or while, when the hopper barge 110
does not nove, the auxiliary barge 120 noves in one

direction in the same way that the |oading chanber 110a

17
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nmoves.
[0057] OF course, the auxiliary barge 120 may nove while
checking the degree that sonme at the local point of the
soil loaded in the |oading chanber 110a of the hopper barge
110 is exhausted, and the degree of exhaustion of soil nay
be checked based on the signal detected by the sensor
installed on the partition wall of the |oading chanber 110a.

[0058] Spreadi ng Step S40

[0059] The spreading step S40 is a process in which the
m xture (water + soil) sucked by the centrifugal punp of
the suction unit 210 is released through a rel ease hose 220
and a release unit 230 of the suction/rel ease device 200
and spread and deposited on the sea-floor of the submarine
reclamation site.

[0060] In this case, the mxture (water + soil) is conveyed
through the release hose 220 extending from the handling
vessel 100, anchored on the shore or coastal area whose
depth may be secured for the handling vessel 100 or a soi
carrier, to a renote reclainmble marine zone, and evenly
di stributed and released from a plurality of outlets 23la
formed at a release/distribution discharge pipe 231 as the
release unit 230 connected to the end of the release hose
220. Thus, the mxture may be uniformy spread on the
reclamation site.

[0061] That is, the soil in the mxture nmay be evenly spread

18
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on the reclamation site through the outlets 23l1a fornmed at
the release/distribution discharge pipe 231. This uniform
spreading on the reclamation site is available since the
soil contained in the mxture is evenly distributed and
rel eased fromthe outlets 231a.

[0062] O course, the soil may be generally spread through a
single outlet, as well as nmay be uniformy spread through
the outlets 231a formed at the release/distribution
di scharge pipe 231, according to the purpose of reclamation.
That 1is, the soil contained in the mxture, which is
rel eased fromthe single outlet, is generally, nanely, non-
uniformy spread on the reclamation site. Besi des, the
soil may also be spread in an irregular form

[0063] As described above, the soil may be continuously
spread on the reclamation site because the soil is able to
be continuously and rapidly supplied from the handling
vessel 100 anchored at a position renote fromthe sea where
the reclamation site is located, nanely, on a specific
shore or coastal area where it facilitates to be | oaded.
[0064] In particular, since the mxture (water + soil) is
conpressed inside the rel ease hose 220, a density neter nay
be installed at a certain point of the length of the
rel ease hose 220 so as to nonitor, in real tinme, whether
the mxture (water + soil) 1is conveyed in an anount

corresponding to a threshold. The density neter neasures,

19
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at a specific point of the release hose 220, a density of
soil contained in water in the conveyed mixture, and the
neasured density of soil may be utilized as a reference
density value to calculate an average value of the anount
of soil conveyed in the entire section of the rel ease hose
220.

[0065] Repl eni shing Step S50

[0066] The repl eni shnent step S50 is a process of
repl eni shing the |oading chanber 110a with soil according
to the degree of exhaustion of the soil loaded in the
| oadi ng chanber 110a of the hopper barge 110 of the
handl i ng vessel 100 anchored on a specific shore or coastal
ar ea.

[0067] When the soil in the loading chanber 110a of the
hopper barge 110 is sucked and exhausted by the suction
unit 210 of the suction/rel ease device 200, it is necessary
to supply new soil to the l|oading chanber 110a as nuch as
the exhausted anobunt of soil. To this end, replenishnent
vessels 300 | oaded with soil always wait in the surroundi ng
sea of the hopper barge 110, and then, when the soil in the
| oading chanber 110a is exhausted, the replenishnment
vessels 300 may cone alongside the hopper barge 110 to
repl eni sh the |oading chanber 110a with new soil through
conveyer belts 310 as nmuch as the exhausted amount of soil,

as illustrated in FIG 10.
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[0068] Meanwhil e, the apparatus for punping and discharging
soil for reclamation according to the present disclosure
does not need to operate the handling vessel 100 to a
reclaimable marine point where a specific submarine
reclamation site is located. As illustrated in FIG 2, the
apparatus for punping and discharging soil for reclamation
according to the present disclosure is an apparatus capable
of vacuum sucking soil |oaded on a handling vessel 100,
which is anchored in the vicinity of a specific shore where
it facilitates to be loaded wth soil, of conveying the
sucked soil through a rel ease hose 220 of a suction/rel ease
device 200 extending to the reclamation site, and of
releasing the conveyed soil from a release unit 230
connected to the end of the release hose 220, so that the
soil is spread on the reclamation site.

[0069] That is, the apparatus for punping and discharging
soil for reclamation according to the present disclosure is
a reclainmble system capable of rapidly and continuously
spreading the dry or sem-dry soil, |oaded on the handling
vessel 100, on the reclanmation site in a one-step (suction
+ conveyance) manner.

[0070] The handling vessel 100 may be, for exanple, a single
construction vessel consisting of a hopper barge 110 | oaded
with soil and an auxiliary barge 120 | ocated on one side of

the hopper barge 110, as illustrated in FIGS. 3 and 4. O
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course, the soil |oaded on the hopper barge 110 may be
preferably dry or sem -dry soil, but the present disclosure
is not limted thereto.

[0071] The hopper barge 110 may have a | oadi ng chanmber 110a
| oaded with soil, and the auxiliary barge 120 my be
equi pped with an adjustnment device 121. The adj ust nent
device 121 may be coupled to a suction unit 210 which is a
conmponent of the suction/rel ease devi ce 200.

[0072] The suction wunit 210 may continuously suck and
exhaust, in place, the soil loaded in the |oading chanber
110a, for exanple, according to the novenent of the hopper
barge 110. A description thereof wll be given wth
reference to FIGS. 7 to 9.

[0073] In particular, the masses of soil, attached to the
| oadi ng chanber 110a noved along with the novenent of the
hopper barge 110, my be pulverized into individua
particles in the process in which the suction unit 210
sucks soil. Alternatively, the nmasses of soil attached to
the partition wall of the |oading chanber 110a may be
pul verized and dropped even by vibration transnitted
t hrough the operation of a plurality of vibration notors VM
installed on the back surface of the |oading chanber 110a.
[0074] The adjustment device 121 may be preferably, for
exanpl e, an excavator for precise and rapid mani pul ati on of

the suction wunit 210. The suction wunit 210 my be
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preferably, for exanple, a centrifugal punp consisting of a
wat er supply pipe 216, a jet injection nozzle 218, and a
flat suction head 217, which may perform both a water-
addi ng operation to forcibly create a water-adding hole WH
environnent for a local portion of the soil loaded in the
| oadi ng chanber 110a and an operation to vacuumsuck a
m xture of water and soil from a water-addi ng hole WH

[0075] As illustrated in FIG 4, the exenplary centrifugal
punp as the suction unit 210 may be fixedly coupled to an
end of a boom 12l1a of the exenplary excavator as the
adj ust ment device 121. The boom 121a of the excavator nay
be configured to traverse from the auxiliary barge 120 to
the | oading chanber 110a of the hopper barge 110. The
centrifugal punp coupled to the end of the boom 121a nay
form by the forcible water-adding operation, the water-
adding hole WH for the dry soil present at the |ocal
portion of the |oading chanber 110a based on the precise
actuation of the boom 121a.

[0076] The centrifugal punp may be driven by electric power
supplied from a power supply 122 provided on the auxiliary
barge 120, and a water supply punp 123 provided near the
power supply nmay also be supplied with electric power from
the power supply 122 to punp the water (sea water) required
for water-addi ng.

[0077] As illustrated in FIG 5, the centrifugal punp, for
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exanple, unlike an existing centrifugal punp, may include a
shaft 213 installed at the center of the cylindrical
housing thereof, a notor 211 configured to provide a
rotational force of the shaft, an inpeller 212 coupled to
one section of the shaft to generate a suction force while
rotating together with the shaft, an inlet 214 coupled to
one section of the shaft 213 at the |lower end of the
inmpeller to suck a mxture (water + soil) contained in the
wat er - addi ng hole WH in a vacuum environnent while rotating
together with the shaft, a jet injection nozzle 218 forned
on one outer side of the housing to jet and release the
wat er punped by the water supply punp 123 for water-adding,
a discharge/ connection pipe 215 configured to supply the
m xture (water + soil), sucked from the inlet, to the
rel ease hose 220 extending to the reclamation site, and a
suction head 217 formed on the bottom of the housing and
having a flat bottom structure for enhancing the vacuum
suction of the mxture (water + soil).

[0078] O course, for water-adding, the water supply punp
123 may supply a local portion of the dry soil with water
for water-adding together with the water sprayed from the
wat er supply pipe 216. The nunber of water supply pipes
and jet injection nozzles may be increased or decreased in
order to performthe water-adding and form the water-adding

hole WH with effectiveness. Sone of the water in the water
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supply pipe 216 nmakes it possible to expect effects of
dropping the soil, attached to the partition wall of the
| oadi ng chanber 110a, with the pressure of sprayed water,
of pulverizing a mass of soil into individual particles,
and of forcibly formng the water-adding hole WH The rest
of the water in the water supply pipe 216 nmakes it possible
to expect a water-adding effect of replenishing water in
t he wat er - addi ng hol e WH.

[0079] Moreover, the angle of spray of the water supply pipe
216 may be set differently to rapidly pulverize the nass of
soil and form the water-adding hole WH which enables the
m xture, nanmely, the water and the soil to be uniformy
m xed in the water-adding hole WH

[0080] In particular, the anmpbunt of water added and sprayed
to the water-adding hole WH nay be controlled by a control
unit (not illustrated) in a such a way to detect a |evel of
water by a water-level sensor (not illustrated) installed
on the partition wall of the |oading chanber 110a. O
course, the control unit (not illustrated) may be provided
at one portion of the hopper barge 110, independently of a
control unit 242 which will be described later.

[0081] The centrifugal punp may be preferably, for exanple,
a DOP centrifugal punp which is a type of high-performance
hydraul i c centrifugal punp manufactured in the Netherl ands.

[0082] The centrifugal punp my locally exhaust soil by
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spraying water from one side to the other side of the dry
soil loaded in the |oading chanber 110a according to the
operation of the boom 12la of the excavator to forcibly
form the water-adding hole WH and create the water-adding
condition in a portion of the dry soil and by effectively
vacuum sucking the mxture of water and soil m xed
uniformy in the water-addi ng hole VWH

[0083] OF course, since the centrifugal punp further
includes the flat and w de suction head 217 which allows
adsorption to be easily performed on the bottom of the
wat er -adding hole WH for vacuum suction of the mxture
(water + soil), a large suction area for the m xture may be
secured. Thus, the vacuum suction of the m xture (water +
soil) can be inproved, the mxing ratio of water and soil
in the mxture can be within the range described in above
the met hod of punping and discharging soil for reclamation,
and the range of the mxing ratio of water and soil can
al so contribute to the inprovenent in vacuum suction of the
centrifugal punp.

[0084] The centrifugal punp may be, for exanple, a hydraulic
centrifugal punp, and, as illustrated in FIG 5  nay
include an oil line (OL LINE in FIG 5) through which a
hydraulic pressure is injectable, and an air relief ball
valve as an air discharge device forned at one portion of

the housing to discharge bubbles, which may be generated by
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air during the vacuum suction of the mxture, to the
outside. In FIG 5, it can be noted that the air relief
ball valve is indicated as AIR RELIEF V/V. Accordingly, as
t he bubbl es are discharged to the outside while the ball of
the air relief ball valve is lifted, the air is discharged
to the outside.

[0085] Ad described above, the centrifugal punp is coupled
to the tip of the boom 121a precisely and rapidly operated,
to rapidly formthe water-adding hole WHin a |ocal portion
of the dry soil and vacuum suck the m xture from the water-
addi ng hol e, which may continuously and rapidly exhaust and
spread the |oaded soil. Utimately, these continuous
exhaustion and spreading naeke it possible to expect effects
of reducing the construction period and thus the cost of
construction.

[0086] The sucked mxture may be transported through the
rel ease hose 220 to the deep-sea reclamation site renote
from the handling vessel 100, and be spread on the
reclamation site fromthe release unit 230 connected to the
end of the rel ease hose 220 for reclanmation.

[0087] The rel ease uni t 230 may i ncl ude a
rel ease/ distribution discharge pipe 231 having a plurality
of outlets 23la configured to distribute and release the
m xture as illustrated in FIG 6. A buoyancy adj ust nment

device 240 may be further installed and connected to a
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section of the release hose 220 at a position spaced apart
from the release/distribution discharge pipe 231 by a
predeterm ned interval.

[0088] The buoyancy adjustnment device 240 nmmy provide
constant buoyancy to the rel ease hose 220, and be utilized
to nove to a specific coordinate point, obtained through
communi cation with a GPS, by unwinding or wwinding a coil S
formed in the buoyancy adjustnment device 240.

[0089] The buoyancy adjustment device 240 is required to
easily induce the operation in which the soil IS
efficiently spread on the reclamtion site when the m xture
is discharged from the release/distribution discharge pipe
231.

[0090] In other words, if the buoyancy adjustnment device 240
is not provi ded, it is difficult to handle the
rel ease/ distribution discharge pipe 231 due to its heavy
wei ght, even though the rel ease/distribution discharge pipe
231 is connected to the end of the release hose 220. That
is, the provision of the buoyancy adjusting device 240
allows the release/distribution discharge pipe 231 to be
easily handled while the mxture is easily released and
spr ead. Therefore, the buoyancy adjustnent device 240 is
necessary for easy handling of the release/distribution
di scharge pi pe 231.

[0091] The buoyancy adjustnent device 240 nmay include a
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pontoon 241 as a floating structure, the pontoon 241
consisting of a first pontoon 24la and a second pontoon
241b fornmed at both ends thereof, a control wunit 242
provi ded between the first and second pontoons 24la and
241b, a generator 243 provi ded adjacent to the control unit,
and a coil S wound around each of the first and second
pont oons 24l1a and 241b.

[0092] The control wunit 242 may instruct a winch Wto w nd
the coil S in response to the signal transmtted froma GPS
and an infrared canera installed in the pontoon 241. That
is, the control unit 242 may read the imge data of the
infrared camera, which nonitors the thickness |ayer of the
soil, spread on the reclamation site, in the process of
releasing the mxture from the outlets 23la of the
rel ease/ distribution discharge pipe 231 connected to the
end of the rel ease hose 220, and may transmt a signal for
instructing the winch Wto wind or unwind the coil S in
response to the signal transmtted from the GPS based on
t he read dat a.

[0093] When the spreading on the specific reclamation site
is conpleted, the GPS transmits another |ocation coordinate
value and the control unit 242 transmts to the wnch Wa
signal necessary for winding or unwi nding the coil S based
on the transmtted | ocation coordinate value. The winch W

wi nds or unwi nds the coil S based on the signal transmtted
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from the control wunit 242, thereby enabling the novenent
direction of the pontoon 241 of the buoyancy adjustnent
devi ce 240 to be determ ned.

[0094] Accordingly, as the pontoon 241 may nobve in a
direction of another |ocation coordinate value transmtted
from the GPS, the soil in the mxture released from the
rel ease/ distribution discharge pipe 231 nmay be spread on
anot her reclamation site for reclamation.

[0095] OF course, as illustrated in FIG 6, the pontoon 241
may be fixedly connected through an A-frame F to an
adj acent hose of the release/distribution discharge pipe
231 of the release unit 230 connected to the end of the
rel ease hose 220, nanely, a flexible hose. Alternatively,
in some cases, the pontoon 241 nmay also be novably
connected to the rel ease hose 220.

[0096] When the soil is spread on the reclamation site to
forma required thickness layer in the process of releasing
t he m xture from t he outlets 231a of t he
rel ease/ distribution discharge pipe 231 connected to the
end of the release hose 220, the control wunit 242 nay
determine that the control unit 242 is positioned in which
section of the rel ease hose 220 through the signal received
from the GPS by receiving the image date captured by the
infrared canmera that nonitors the thickness |ayer.

Accordingly, the control unit 242 may instruct the wnch W
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to wind or unwind the coil S in order to properly adjust
t he buoyancy of the release/distribution discharge pipe 231.
Thus, the pontoon 241 may nove to the |ocation coordinate
value provided from the GPS while the coil S is wound or
unwound, so that the soil may be automatically spread on
anot her reclamation site.

[0097] As described above, when the release/distribution
di scharge pipe 231 is easily handled, the soil may be
rapidly and easily spread from the outlets 23la of the
rel ease/distribution discharge pipe 231. Therefore, it is
possi bl e to conveniently spread the soil for reclamation.
[0098] As described above, the apparatus for punping and
di scharging soil for reclamation according to the present
di sclosure is an apparatus capable of continuously and
rapidly spreading the dry soil, | oaded on the hopper barge,
on the renote submarine reclamation site in the one-step
(suction + conveyance) manner. The apparatus for punping
and di scharging soil for recl amati on may perform
reclamation over a target discharge distance of, for
exanple, 800 mto 1,200 m but the present disclosure is
not limted thereto.

[0099] Furthernore, the apparatus of the present disclosure
can add the water, for exanple, at a rate of 1,200 n#/ hr or
nore by the water supply pipe and the jet injection nozzle,

can release soil, for exanple, at a rate of 200 n®# hr or
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nore by the centrifugal punp, and can inplenent the |oca

wat er-adding and the punping of the mxture using the
centrifugal punp in the hopper barge.

[00100] The apparatus is expected to process, for exanple, a
deposit anount of soil per day (for exanmple, 10 hours
wor ki ng basis) of approximately 2,000 n? or nore, and can
mnimze the novenent of the hopper barge wthin the
reclamation site, thereby inproving work safety due to
vessel collision. In addition, unlike the discontinuous
di scharge of soil in the conventional soil-|oaded ship, the
apparatus of the present disclosure can continuously
di scharge and spread the soil. Therefore, it is possible
to expect a significant reduction in construction period
and a significant reduction in cost by inproving the
duration of discharge process.

[00101] As apparent from the above description, according to
the present disclosure, the soil |oaded on the handling
vessel anchored at the specific point of the shore where it
facilitates to be loaded wth soil is vacuum sucked and
conveyed through the release hose extending to the
recl ai mabl e marine point renote from the shore so that the
soil is directly spread on the reclamation site. Thus, it
is possible to spread the soil on the reclamation site in
the one-step manner for reclamation, wthout operating

soi | -1 oaded ships to the marine point where the reclamation
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site is located. Therefore, it is possible to performthe
recl amati on even in shallow sea conditions, to continuously
perform the reclamation regardless of changes in water
depth, and to significantly reduce the construction period
for reclamation and thus the cost of construction.

[00102] In addition, according to the present disclosure,
since there is no need to operate soil-loaded ships to the
marine point where the reclamation site is l|ocated for
reclamation, it is possible to fundanentally prevent
contact or collision accidents due to interference wth
ot her ships running within the reclamation zone. Therefore,
it is possible to performreclamation while ensuring safety.

[00103] Furt hernore, according to the present disclosure, the

soil is vacuum sucked directly from the anchored handling
vessel loaded with soil and is spread on the renote
reclamation site for reclamation. Therefore, as the
reclamation is performed in the one-step manner, it is

possible to easily and conveniently perform the operation
of the reclamation.

[00104] Whi | e various enbodi nrents have been described above,
it will be understood to those skilled in the art that the
enbodi nents described are by way of exanple only.
Accordi ngly, the disclosure described herein should not be

limted based on the descri bed enbodi nents.
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VWHAT IS CLAI MED | S:

1. A nethod of punping and discharging soil for
reclamation, in which dry or sem -dry soil is vacuum sucked
in a mxture formfroma water-adding hole, forcibly forned
in a handling vessel anchored at a certain shore or coastal
point where it facilitates to be |loaded with soil, and is
conveyed in a one-step manner through a release hose
extending to a specific reclaimable marine point renote
from the handling vessel, so that the soil is continuously

spread on a reclamation site for reclanation.

2. The method according to claim 1, wherein a
suction/rel ease device is further used, which consists of a
suction unit configured to forcibly vacuum suck the m xture
and a release unit configured to continuously spread the

sucked m xture.

3. The net hod according to claim2, conprising:

anchoring the single handling vessel, consisting of a
hopper barge and an auxiliary barge, at the specific shore
or coastal point where it facilitates to be |oaded wth
soil, and coupling the suction unit, configured to vacuum

suck the soil, to a tip of an adjustnent device nounted on
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the auxiliary barge;

forcibly jetting, by the suction unit, water onto a
| ocal portion of the soil |oaded on the hopper barge from
one side to the other side of the soil to form the water-
adding hole and sinultaneously perform a water-adding
process;

vacuum sucking, by the suction unit, the mxture of
water and soil from the water-adding hole forned in the
| ocal portion of the soil to gradually exhaust the soil
| oaded on the hopper barge;

conveyi ng the sucked m xture through the rel ease hose
extending to the reclaimble nmarine point renote from the
handling vessel to release the m xture through the rel ease
unit connected to the end of the release hose, so that the
soil is spread on the reclamation site; and

when the soil | oaded on the hopper barge is sucked and

exhausted by the suction unit, replenishing soil as much as

the exhausted amount of soil in the hopper barge, the
repl eni shed soil being supplied through a conveyer belt
from soil-loaded replenishnment vessels always waiting in

the vicinity of the hopper barge after the replenishnent

vessel s cone al ongsi de the hopper barge.

4. The nmethod according to claim 3, wherein the
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m xture is made by mxing 50 n? to 90 n? of water with 10 n?

to 50 n® of soil.

5. An apparatus for punping and discharging soil
for reclamation, in which a water-adding hole configured to
change dry or sem-dry soil into a mxture is forcibly
formed in a handling vessel anchored at a certain shore or
coastal point where it facilitates to be |oaded with soi
and is renote from a specific reclainable marine point, so
that the mxture is vacuumsucked from the water-adding
hole by a suction unit to be conveyed in a one-step nanner
through a rel ease hose extending to the marine point from
the handling vessel, and is continuously spread on a
reclamation site from a release unit connected to the end

of the rel ease hose for reclamtion.

6. The apparatus according to claimb5, conprising:

the handling vessel consisting of a hopper barge and
an auxiliary barge, the hopper barge being | oaded wth soi
and anchored at the certain shore or coastal point where it
facilitates to be |oaded with soil and is renote from the
marine point, the auxiliary barge being equipped wth an
adj ust ment device coupled with the suction unit disposed on

one side of the hopper barge to vacuum suck and exhaust the
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soil | oaded on the hopper barge from one side to the other
side of the soil; and

a suction/rel ease device conprising the suction unit
and the release unit, the suction unit being coupled to a
tip of the adjustnent device to forcibly form the water-
adding hole in a local portion of the soil |oaded on the
hopper barge while performng water-adding and to vacuum
suck the mxture of water and soil from the water-adding
hole wusing a centrifugal punp, the release wunit being
connected to the end of the release hose to release the
m xture so that the soil is continuously spread on the

recl amati on site.

7. The apparatus according to claim6, wherein:

the suction unit is the cylindrical centrifugal punp
that has a suction head coupled to a lower end of a
cylindrical housing thereof to vacuum suck the m xture from
the water-adding hole, the suction head having a flat and
wi de bottom to allow a vacuum suction area to be easily
secur ed;

the centrifugal punp is directly coupled to the
adjustnment device to exhaust the soil while precisely
novi ng;

the adjustnent device 1is an excavator and the
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centrifugal punp is directly coupled to an end of a boom of
t he excavat or;

the suction wunit is the centrifugal punp further
conpri si ng:

a water supply pipe forned on one outer side of the
cylindrical housing of the <centrifugal punp to supply
wat er ;

a jet injection nozzle fornmed on one inner side of the
cylindrical housing of the centrifugal punp to jet water;

a val ve device configured to selectively use the water
supply pipe and the jet injection nozzle;

a di scharge/connection pipe formed on another outer
side of the cylindrical housing of the centrifugal punp to
supply the sucked m xture to the rel ease hose; and

an air relief ball valve fornmed on a still another
outer side of the cylindrical housing of the centrifuga
punp to discharge bubbles, caused by generation of air
during the suction of the mxture, to the outside; and

the mxture is made by mxing 50 n? to 90 n? of water

with 10 n? to 50 n? of soil.

8. The apparatus according to claim 6, wherein the

rel ease unit conpri ses:

a release/distribution discharge pipe connected to the
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end of the release hose and having a plurality of outlets
spaced at regular intervals, to distribute and rel ease the
m xture sucked fromthe suction unit so that the m xture is
spread on the reclamation site, in which case the soil is
evenly distributed and released through the plurality of
outlets and is uniformy spread on the reclamation site; or

a release/distribution discharge pipe having a single
outlet, in which case the soil is released through the
single outlet and is generally spread, nanely, non-

uniformy spread on the reclamation site.

9. The apparatus according to claim 8, further
conprising a buoyancy adjustnent device novably connected
to the adjacent release hose of the release/distribution
di scharge pipe to easily handle the release/distribution
di scharge pipe while the mxture is spread on the
reclamation site, the buoyancy adjustnment device being
configured to properly adjust a buoyancy of t he

rel ease/ di stribution discharge pipe.

10. The apparatus according to claim 9, wherein the
buoyancy adj ustnent device further conprises:
a pontoon as a floating structure, the pontoon

consisting of first and second pontoons formed respectively
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at both ends thereof;

a GPS installed in the pontoon and configured to
conmuni cat e with a satellite and | ocat e t he
rel ease/ di stribution di scharge pi pe;

a control unit installed in the pontoon and confi gured
to instruct a winch to wind coils around the first and
second pontoons by locating the release/distribution
di scharge pipe in response to a signal transmitted fromthe
GPS and to control novenent of the pontoon in a direction
of a new | ocation coordinate value of the GPS; and

an infrared canmera configured to nonitor a thickness
of a spread |ayer of the soil on the reclamation site and

gener ate i mage dat a.

11. The apparatus according to claim 6, wherein the
hopper barge has a |oading chanber configured to nove to
one side according to the exhaustion of the soil by the
vacuum suction of the centrifugal punp as the suction unit,
an excavator having a boom whose end is coupled with the
centrifugal punp is nounted on the auxiliary barge and only
operates the boom without noving so as to form the water-
addi ng hole using the centrifugal punp, and the centrifugal
punp is operated only in a radius region of operation of

the boom and continuously exhausts the soil, |oaded in the
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| oadi ng chanber, by vacuum sucking the soil.
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