-1- A very large sand carrier The present invention
relates to sand carrier vessel systens for |and
reclamati on operations. Mre specifically the
invention relates to a systepyof one or nore very
| arge sand carriers wth huge | oading capacity in
conbi nation with one or nore dredging vessels for
| oadi ng. sand slurry froma marine sand reservoir to
Aneeryrlargegsanddocasrieler, directly or indirectly.
O her applications can be to dunp sand/gravel to
prepare the seafloor for pipelines or cable |aying or
to cover  large areas / objects on the seabed such, as .
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operations are particularly relevant for being conducted in Singapore.

In one such land extension operation, please see the map in Fig. 5 which
comprises Indonesia, Malaysia, part of the Philippines, and the very important
state of Singapore. Sand is dredged from marine reservoirs at nearby shallow
sea locations across the local Singapore Strait, at less than 20 km distance from
the dumping range in Singapore. When building up at the seabed the dumped
sand slurry displaces mud and compacts itself as the sand layer thickness
increases. For improving the stability of the compacted dumped sand, layers of



so-called "rip-rap”, i.e. inclined frontal |ayers of

| arge cobbl es, are arranged along the front of the

sand | ayers to dissipate sea wave energy. Such rip-rap
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level of the web frame. The bottom doors are held in place by a vertical hatch
rod extending from a hydraulically operated hatch actuator which is arranged
above the cargo hold. The bottom doors thus may be opened by lowering the
hatch rod. The open hatch doors thus extend below the ship when open, and the

cargo is dumped.



Japanese patent application 11220346 relates to a

mari ne reclamati on nethod for charging sea sand

carried into a country by a large-scale ship from
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Problems related to the background art

There are several problems connected to the present form of land reclamation
by sand dumping.

* The nearest, local sources of sand to a desired dumping range may be utilized
to an undesirably large degree as considered from an environment
conservational point of view.

* Due to the size of the operation, with millions of tonnes of sand required, a
restricted transport range may lead to only a few sources are selected, and the

risk of local conflicts of interest may be incurred.



Further, the sand vol unes avail able for present and
comng |land reclamation projects nmay be insufficient.
* The present conbi ned open deck vessels wi thout
hatchcovers are not necessarily designed nor
certified to run over long distances. * The relatively
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Brief summary of the invention

The above disadvantages of the background art land reclamation sand transport
systems may be significantly reduced by the present invention. The invention
has three aspects as a vessel, as a method, and as a system.

A: vessel
In one aspect of the invention it is a very large sand carrier broadly defined
below.



I n anot her aspect of the invention it is a nmethod for
dredging and marine transport of sand, also defined
below. C. systemlIn a further aspect the invention is
a system of a dredging vessel_gand a very |arge sand
carrier defined further below A= The invention
enbodled as a vessel: In one enbodi nent of the
Hadbon it is a very large sand carrier (100) having
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as a sand slurry tan rovided wth a cargo
trarldpodmﬂsa(rﬂl)alsodeﬁmddnelmre wi ng tanks (15)
separated fromsaid cargo tank (2) by I ongitudinal
bul kheads (4); - said one or nore of said cargo tanks
%%y pvided with one or nore slurry |loading line (5,
arranged for | oading sand to said tanks (2), and
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'?'@?e"f’ Q@%ﬂ?‘efﬂﬁfé?‘i%ﬁfﬁ%@g%ss wat er during | oadi ng
of sand, and an outlet (29) for releasing said excess
water to the sea, and one or nore hopper trunks (6),
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c{v%,r@qw%wi g%gﬁyﬂﬁ irs hL(lepﬁ/eerS rain t res qd? t:fl)rrémged at an upper
desired level (251) for draining excess water during loading of sand, and an
outlet (29) for releasing said excess water to the sea, and one or more hopper
trunks (6), with a bottom hatchway (7) for dumping sand.

As an alternative to the bottom hatchways (7) with horizontally hinged bottom
doors (71), the hopper trunks (6) hatchway (7) may be provided with vertically
operated conical valves (77) opening downwards. One significant advantage of
bottom doors (71) over conical valves (77) is that the bottom doors (71) open a
larger proportion of the hatchway (7) cross-section than a conical valve (77)

does.

The overflow trunk (25) can be made telescopic in the upper part so as for the
upper drain threshold (27) to be vertically adjustable in order to adjust the

maximum filling level in the cargo tanks.



enormously increased | oading capacity resulting from
using a very large sand carrier which has at | east
nore than three to four tinmes the | oading capacity of
exi sting conbi ned dredgi ng ang_sand transport vessels.
Secondly, the very large sand carrier of the
invention is provided wth cargo tanks instead of open
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the present invention is the hatch door arrangenment
which is retracted to a higher elevation than the

12T canvahl@ ougayieirréd riBddime?® AR ﬁryaaq,@isand carrier of the
general | e sanme level as the top flang

iBeention, ee qvea‘lmv tresk| (8) i&wpmmﬁgbwﬂbm ﬁ@@@mﬂ dralp laltet (28) at a

0, @84 S "B Ein o ot BBl Seic ifoBB ) to @ desired

leesisial ordendo gﬁwwﬂbtﬁn 0ppet yrut of asdgest w\fatéloucmehg of lsaid sand
sand banks ring the dunpi ng operatijion. This

resiging abave saif, dasiErst layebrsa as for awpiding: un@ﬁ%@glelmefactlon and
Qgg/ﬁlﬂg |fﬁ.}etelrﬁlkgggrs hi nged in bottom hatch franes

ener y arra in the |ower |level of the web
frarre whi ch doors are particularly vulnerable to

Anairanage Sruv??sir [ifop $omR e ascisinadR b aidshitipeention is the
IPMER doBP bfding¥ Y\?ﬁvlﬁc‘fﬁ %”l‘é'hr%@tébe A rﬁé]f‘erk&é\t/ﬁﬁmrp{han the bottom

prior art gsse S, as such extending’ conica
skire. Mavingrthiel batch dmnrstanmgddelrggenemlly thecsamé-le®l as the top

The in enbo d as a net.hod rdin
flaiiien ) Tk, YOI, e Bara, osugrin, tectiged lierah iy, of the bottom
ddU?Q FaRaer, \Mﬁéﬁ‘ L it b@:&oﬁﬁﬂ%#‘sstiﬁ%cﬂ 86Md 'SR the bottom

sand carrier (1 wth a hull (1) one

skin of the vessel, and may thus hardly be damaged if touching the sand banks
during the dumping operation. This is a significant advantage over the prior art
dredgers having bottom doors hinged in bottom hatch frames generally arranged
in the lower level of the web frame, which doors are particularly vulnerable to
damage if touching the seafloor when operating in shallow waters. It is also a
significant advantage over conical valves extending below the bottom of prior art
vessels, as such extending conical valves are vulnerable to touching the ground,

too.



or nore cargo tanks (2), said one or nore cargo tanks
(2) having a cargo tank deck (31) and provided with
one or nore hopper trunks (6), with one or nore
bottom hatchways (7) with hatgh actuators (11). The
nmet hod of the invention conprises one or nore rounds

of _the follow ng steps of erally | oading and
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having f7lled said t anks (2) to a desired degree,

dr ai ni altpvang daicheaisd Rirry & dump into said water and settle in said one

or more tanks (2);
- draining excess water from said tanks (2) through a first, upper drain
threshold (27) arranged at an upper desired level (251) of one or more
overflow trunks (25) in said one or more tanks (2) and releasing said
excess water to the sea through an outlet (29);
until said tanks (2) are filled with sand to a desired degree,

- sailing to a remote dumping range (B});
- when arriving at said dumping range (B), opening cargo tank dumping
vents (33) in said cargo tank deck (31),
- opening one or more of said hatchways (7) and dumping sand at the
dumping range (B), while allowing water to bleed into said one or more
tanks,

- sailing back to said remote dredging range (A) for renewed loading of sand.

In an advantageous embodiment of the method of the invention, one may, after
the step of having filled said tanks (2) to a desired degree, draining said tanks (2)



t hrough a second drain inlet (28) of said overflow
trunk (25) partly or entirely down to a |evel (281)
so as for draining water fromsand in said cargo tank
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t he vessel dufing transr e I nvention enbo
ngﬁh)vsyﬂmnﬁzﬁlﬁeparﬂ\y o1l eatipgly tdowin tchihe taneh(281) 56 ashios drarnmg

PuBEfof 5385 o SPRUSHR L) PRIl B e b provic an
uplpRt icpiétrof riduged®WatBE content of said sand residing above said desired
level, this may have the advantage of reducing the transported mass, but far
more significant is the advantage of forming the crust in the sand to prevent
liquefaction and thus avoid sloshing. Sloshing in tanks as large as for the present
vessel may pose a significant threat to the mechanical structure of the
bulkheads. Thus this crust forming draining operation is a very important way of
protecting the mechanical structure of the tanks from damage, and will increase
the stability of the vessel during transit.

C: The invention embodied as a system
The third aspect of the invention is thus a marine sand transport system

comprising




sand source (A) for loading sand slurry (ss), the
system characterized in that said dredging vesse
(200) arranged for | oading sand slurry to one or nore
very large sand carriers (10Q).. The one or nore very
| arge sand carriers (100) conprises cargo tanks (2)
arranged for transporting said sand slurry (ss) over a
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SPGB, R a0t g Y 4 (RSB o0 n
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I can vantages conpri ses
Ispyirhaiime distange tooa sand dumpingednge r(BY gomduraping said sand slurry
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heARE sBRE seir@Sites{i - Loadi ng such huge amounts of
sand slurry as can bé acconmpdated by the very |arge

smAd fonextanding/tiBCpossible rapsportingdangeihegweentsaid marine sand
i nvention requires . effici dr edgi ng equi pnent for

SR :‘réfa',l\%sgﬁ‘lq?‘f’mw& ra5892ﬁ5-age of the invention

enbodi ed as a systemis, that the occupation

efficiency of the existin dredgi ng vessel's punpi ng

RAdnargages of the invenrtireembediedasia s¥stent vessel may
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dredginghgnd esinspbriingl tadks Go Rpeciiligsly vegsals stivissretaingethe costs
general ly avoided by the system of the_invention while
ineerred bydiayvipncuprreaspant funcliensipa @gef)iRessel s i s

i ncreased and the sand transporting task is

transferred to the very large sand carrier vessels

lawaddimgl sach hage laendunts of sand silitysas ban bearcabmmaodatedibythe very

and sand transporting.capacity may be nultiplied, .. ,
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SthPigdrafiny loh tHS solRY Idu286n 2Ry ot APaste | iRg tibAke transporting its
back-and-forth transport of the dredging equipnment Is

retatiyelysavial cargor Thes the isesh ofrbeildiog neve aljedging vessels may be
geeq'l%irgﬁ?%&dg’gyby the system of the invention while the dredging capacity of
the dredging vessels is increased and the sand transporting task is transferred to
the very large sand carrier vessels according to the invention. Thus the overall
dredging and sand transporting capacity may be multiplied, which is a significant
advantage to land recuperation projects. In other words, splitting the prior art
combined dredging and transporting tasks to specialized vessels is
advantageous: Extending the transporting range to open sea journeys increases
the transport range and improving the transport capacity significantly. As
mentioned above, omitting the back-and-forth transport of the dredging
equipment is money-saving. Further, the number of dredging equipments may




-l o- be thus reduced to the nunber of dredging vessels
required for |oading the specialized tankers of the

i nvention, not for transporting by dredgi ng vessels.
The invention extends the econom cal transporting
range fromshort trips in shéeltered waters to open
sea journeys of unlimted length. Further, the system
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I ncreased transport range Another advantage of the
invention is the significant extension the econom cal

transport range due to the fact that the transport is
Advaniages afthgdnventioRen deck vessels wit hout
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-BYERNaT, Ras Saveral piyantasss overterRiPra: ow | or
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In¢reased overallgapacitpckground art transport systens.
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and may thus decrease the costs for land reclamation.

Increased transport range

Another advantage of the invention is the significant extension the economical
transport range due to the fact that the transport is in tanks and not in open deck
vessels without hatchcovers. This may allow utilizing hitherto inaccessible
dredging ranges and may allow for spreading the dredging consumption to other
marine dredging ranges than the ones presently exploited with the short-range
background art transport systems. This may thus reduce the inevitable
environmental load incurred on each dredging range to a sustainable minimum.



| ong di stance marine transport conpensates for the
di sadvant age of the present background art vessels
whi ch may not conduct |ong sea journeys . New possible
dunpi ng ranges As the transpp#_range is increased,
nore coastal regions around thée world may receive
sand whi ch woul d otherw se be prohibitively costly to
lpspred wand tiansgort ¥essgist he background art vessel s.
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No need for transport capacity of dredging vessels
A further advantage of the present invention is that small stationary dredging
vessels with high dredging capacity which are presently used for local pumping
for moving sand locally may be utilized with the new system. The transport
capacity of the presently used combined dredging and transport vessels is thus
not required with the new system of the invention.

New vessel or converted tanker

The vessel of the invention may advantageously be converted from a VLCC
tanker by installing the sand slurry loading lines and arranging the hatches in the
bottom of the tanks with associated hoppers, and reinforcing the tank and the



sand has a far higher density than crude petrol eum

whi ch may be technically advantageous conpared to

adapting an existing vessel to the cargo. Figure

captions The invention is illustirated in the attached

draw ngs, which shall be use or illustration

l{)lﬁ;émse onI and which shall not be construed as
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cargo tank conpartnments of the hull (1) of the very
| arge sand carrier of the invention. Fig. 3 is a tank
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vertical overtlow trunks in e corner hear
|I|Lmhgt|bndpmwbsemd3rﬂy andvehioh shall kbt bdscaristtusel harinsiting for the
Y%U 4 is a general arrangenent of a tank vessel
YR ng to an embodi ment of the invention. Fig. 5
is a mp of |Indonesia, Mlaysia, part of the
Phi | i ppi nes, and Singapore which conprises a
FHg.ghiis acerosssactionof the hglt by af)ai\my larggisamel carriev actording to
or._the present jnvention. i rent f t.he . .
the Jaiettion” BESGMa b BILEeat sr A FndSHUTH o (A ether side
ofigf Benﬁt?élﬁfee@%aﬂﬁwq]h?e @héV\de‘Bﬂinb'@jéfé?ﬁ -in thé 9ank dbék 2a hatchway
cross-section of a very large sand

syatem & thechaeliameg tlne)tankmnd assmlated hophers, midkane wing tank.
enbodi nents of a sand slurry tank (2) at either side
of a centreline, a loading line and venting systemin

Figle 2t aka deagitudindiaveRiAY sexXiBhesT ithet BéwbahHOtRreéé E&go tank
tank and associ ated hotjagers and one wi ng tank.

comnartpentsofthe hull h ofdoeveanlasge saed gamiaraf the invention.
illustrated an overflow trunk for excess water during
| oadi ng, and advant ageously for draining the tank to a
Fig. 3 is a tank plan view of the very large sand carrier of the invention, showing

the two foremost tanks of the hull from Fig. 2, and the bow section. Please notice
the vertical overflow trunks in the corners near the longitudinal and transverse
bulkheads of the tanks.

Fig. 4 is a general arrangement of a tank vessel according to an embodiment of
the invention.

Fig. 5 is a map of Indonesia, Malaysia, part of the Philippines, and Singapore
which comprises a significant part of the geographical regions relevant for the
present invention.



desired level for transit. Such overflow trunks are

here generally vertical and may be arranged in

corners of each tank as illustrated in the tank pl an

of Fig. 3. The relatively fhff mesh structure shown

in Fig. 1, about the tank an he wing tank is the

steel structure of the web franmes in general. Cenera
BEmbasdimants of thgdmeention a vessel according to the
invention is provided in Fig. 4. The vessel according

to the invention is a very large sand carrier being
BABRAOAONS 5‘ c?;b nﬁ;ﬁoh f %é’ Phvéntion Q\ﬁ’th%féf@néé‘ld tHRs { drawing figures.
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rebatively(fire mefshrstmurrg shoeh ipetigr 6l ahoutdhe ik asd thegwmg tank is
gnd adjusting draft are separated irom sai d cargo

thgmkeql Sfrusiure i dhe wepfEameekgesrdl (4) . The vessel may

be provided wth one or nore main slurry | oadi ng

lines (5) for receiving sand slurry (ss) from a

@ererpbr vessel and one or nore branch | oading |lines

(55) to one or nore of said cargo tanks (2). Each

branch | oading line may be provided with a separate

A Yeneld lataremédntbTd e8! labehiding fo BRinvBnfib® i is Brovi dlafd in Fig.

controlling“the supply rate and d| stribution of sand
4| The yessel mgcoutiag 1g thenihvention yista weay dargenisand2garrier being
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upper drain threshold (27) arranged at an uppe
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ganrg, Oofiner phartiodes s(éh asvéitthcRy or mud. The very large sand carrier
according to the invention has the main constructional features as follows: The
hult (1) comprises one or more cargo tanks (2) with a cargo tank deck (31). The
one or more cargo tanks (2) may comprise one longitudinally extending tank (2)

with a series of interconnected tank compartments via one or more wash
bulkheads, or as a series of segregated tanks (2). Two or more wing tanks (15)
for being used generally for ballasting and adjusting draft are separated from
said cargo tank (2) by longitudinal bulkheads (4). The vessel may be provided
with one or more main slurry loading lines (5) for receiving sand slurry (ss) from
a dredger vessel and one or more branch loading lines (55) to one or more of
said cargo tanks (2). Each branch loading line may be provided with a separate




bottom hatchway (7) for dunpi ng sand when opened.
Overflow trunks I n an advant ageous enbodi nent of the
invention, the overflowtrunk (25) is provided with a
second drain inlet (28) at a {gvel (281) so as for
draining water fromsand in said cargo tank (2) to a
desired level in order to provide an up crust of
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1 quefaction and sloshing. Overflow trunk, bottom
outlet In an advant ageous enbodi nent of the present
Ahventjon the overflow trunk (25) is generally
@gﬁlpgvaﬁ?t}nva th the outlet (29) arranged through the

laohih cadveintagedlist aftbodirdenB bl the UAvédtion) thet beerdfloivt frink (25) is
of the hull (1). An advantage of having the outl et
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an advant ageous enbodi ment of the ship of the
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water. This may further reduce the transported mass during transit, and further

reduce the risk of liquefaction and sloshing.

Overflow trunk, bottom outlet

In an advantageous embodiment of the present invention the overflow trunk (25)
is generally vertical, with the outlet (29) arranged through the bottom of said tank
(2) and thus through the bottom of the hull (1). An advantage of having the outlet
for excess water from the slurry through the bottom of the hull is that the trunk
(25) may be relatively short depending on cargo- and wing tank configuration.
Further, it may reduce the undesired spread of sediments such as clay, silt and
mud about the ship during loading, as well as avoiding the rather less aesthetic
view of grey excess water being released through the hull side. The upper drain




hat ch doors (71) or alternatively the conical valves

(98) if installed. The hatch rod (9) may

advant ageously be provided with a hatch rod securing

wedge (13) arranged at deck {gvel for taking the |oad
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cargo's forces and the vessel's accelerations and motions.

Hatchway interlinking

In a preferred embodiment of the invention, two or more of said hatchways (7)
are arranged for opening simultaneously, i.e. that said hatch rod securing wedge
(13) of each hatch door (71) to be operated so as for avoiding one single
hatchway (7) to open alone. The advantage of such an interlink arrangement is
that it assures a desirable simultaneous opening of two or more hatches and
avoids the danger of accidentally opening one hatchway separately, which could
unload one single tank or part of one single tank, and thus create undesired list




deck dunping vents (33) for letting in air during
dunping. This is in order to avoid having the deck or
| ongi t udi nal bul khead sucked in and thus becone
mechani cal | y deforned while dygping sand. Tank hoppers
Any sedinent requires a mninum angle of repose for
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t he tank iI's provided with parallelly
arranged port and starboard hatchways (7), an
Lnternedi ate central hopper (8) may be arranged.
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dunpi ng operation vvhllereducm e tank volune to a

asrlringdsliging: onener mfyse@ ﬂlﬂi%l’d‘é (Zicanenatqvmcamﬁ!heone or more
Diperb e UeohR $53toed (60780141, 262 SHBSE Sla G or more

lratchwayps ¢NpIFhe Mébper (@)tsurfmnrrﬁlybminpﬂsé aopott hamd a starboard
i nvention, the very |arge sand carrlers ho ers
R&i R er and the

et latesalh sopeer f swréacy d@O) caIrangsd negiwee
%{;I d éﬁﬁn%{(ﬁ%gd‘%?h‘c’:%n(t?) ()]; el|8ft offﬁ?él/ EPcélltFémLer‘Sf Fig. 1, and

vant ageous reduce
fuether illstratecbin Rigy 30 & usthes rthiechapper e(ﬁbmayt fusther be provided with

HEPPORL AT JRTara BOBRR PURAGeS RN WBIsalsh stesngy han said
Bk 1A al %Bpggﬁguﬁéé&d ﬂ)' eﬂab'ag |F|@§t|<atéa't6ffﬁe M of the vertical

I ncreased s e vessel 1 n general, Tas the
@mrt@hneeofth'-ng df Ifnunsstank Qbmpmyldadwmibgmarallelmarraage@rport and

S e Gl SO BRGrRRBHE Ry BB 6Ll vo amangac
Hopper arrangements as descrlbed and illustrated may avoid residual sand to
remain at the end of the dumping operation while reducing the tank volume to a
small degree. The hopper surface inclination angle must be balanced between
the angle of repose of sand and the volume reduction with increasing hopper

surface angle.

Water jets

in an embodiment of the invention, the very large sand carrier's hoppers (6) with
hopper surfaces (60, 61, 80) may be provided with water jet nozzles (75) to
facilitate slumping during dumping. This may advantageously reduce the
requirement of having an angle of repose that initiates slumping of the sand, thus
water jet nozzles may allow more shallowly inclined hoppers and thus an



initiate and maintain the cargo flow through the

bott om hat chways. Hatch door arrangenent In the

preferred enbodi nent of the invention said hatchways

(7) conprise one or hatch clpsing devices (71, 77,

71') such as one or nore |laterally hinged hatch doors
arranged for opening downwards, The hatch doors,

é?f@aﬁeﬂ geawasle taak voluros. amtameqsm staRilihohihe vsssel in general,
AR & }Sa:fi‘arrft@g&eﬁlabg |§’W@"é@h h”é’ mhﬂ?ﬁéﬁ#@?f‘?ﬂ!atwely low

and | at franes over om S
Hoppey . ariglespamdran effldlerﬁtwahertJéteSMmhtheoﬁamrtJaw oan be used to

(11), then.the chway (7) ma %@?

it o e sAra foudtbupuah NebBor TarcHAYSha ch
rod actuator in manually controlled energency
operations. The hatch doors (71)are arranged for being

Hﬂtobéborarrangemarm ly horizontal posi t| onto the hat ch

B8 Pt O ARE o s ovotel o natdiBvYs,(Hcepise one or
mtmlcfdmae%as (V@akag¢1qL§Ucn9aé 8Adi sHmar! |été?emznﬂh§ed hatch
but it is not required that the franme gasket

daors (&1)yaranged fcg'mpemmgz downwgrds Ehehetabr d@@rs are hlnged to the

TR LTS 2 Wi S 58 o Aufphas ¥ oetela, srossing

I@n ikl taieklatsral %Bﬁmrﬁes ($¥2Y) tHeoﬁoﬂérﬁmll(ﬂétb)(@ﬂ) If power is
ustrated in Fig. 1 and in Flgdﬁihéic e hatch doors

'? 19n the hately sod agtunaiar {14y thery hayash(Fgmay be opened by

R 1 R B SBREHAL MBI L Bl 150 eflp i marual
coatrghed Emérgency operaticnss Theb hatohndoorBh 7 10atee agaabed for being
al so be called an outlet trunk, then

74 whi ch
clelsek inch gamsrl hotaanial RRRON ke e bataaeoH ) After dumping.

AR e Sou s BRARHEAR L B EEL gl o preven

ségrtiﬁn?tcﬁmvd leakage deringtieadihgfars (ririéhpc;mcb(d;jt) ism%temqad'ed that
t evert| ate shaft and not

t'%%f@ﬂl? gashal ?ﬁb%sﬁb'&lﬂ‘é’ﬁfﬁr& tates (190) of the

hull. This feature nakes the hatch doors | ess

vul nerable in case of being inadvertently opened
Aggprding tte an prefemedopmhodimentofntivecimvention, said hatch frames (72)

te ile en_on a,shall ng, ran
o514 e Bohisord Ble RS T adével i Y i Bt e frames
21 ®p MR pml)tasomuétfrét%ﬂ iflUFTg] MGandTiReFRO Q! #h\eﬂ I'\étch Moors (71)
this manner also be better protected in case
age @dMantageously arranged for openlng downwards into a generally vertically
extending bottom hatchway gate shaft (74) having generally the height of the
lower tank web frame. The gate shaft (74), which may also be called an outlet
trunk, then acts as a hopper throat when the hatchway closing device is open.
An advantage of such a bottom hatch gate shaft (74) is that the hatch doors (71)
may then extend down into the gate shafts (74) and be protected by the vertical
walls of the gate shaft (74) and not extend below the bottom shell plates (190) of
the hull. This feature makes the hatch doors less vulnerable in case of being
inadvertently opened during transit or open during manoeuvring and protected

while open on a shallow dumping range, and avoiding the doors from being



Filling water during slurry | oading The tanks nmay
preferably be arranged for being partially or entirely
filled with sea water before |oading sand slurry.
This is nost easily achieved fy_opening the hatchways
(7). Filling water into the tanks before | oadi ng the
sand sl urr will allowthe hottom structure of 't

yngasirably blocked jh AoPen pewken Aller Jumpipg. J@ﬁpﬁ%r% will in this
55) to th
'ggﬁ ﬁ%’sr'r?% t gﬁégrﬂaﬁe%%oﬁtnﬁgéryﬁr@edrggﬁqlhﬁbreozler? thg

sand sl urry W ll distribute far better in the tank if
éh,l owe fall in vvater and an undesirabl e sand cone
ISINgWH 5 uring sturerloadingant age of increasing the draft

Ae idiks %ﬁg t?(ﬂé%fﬂﬂg be ér 'éﬁ fb §|’ﬁb Jﬁ'ﬂ érr%tlrbgqgl'eﬂgmth sea

I's reducl tlng |ght the s _
whter hefore loading sand slwmemlsnen'gqst aamlg adueved by opening the

rt\é{%ﬁ%?}tyﬁhlﬁgg\g{t@ rdp¥\h gr;ﬁjtgf“ Bgfqrg 'I?gl @{?epand slurry will

efNo\l@ftﬁé‘tbdfcﬁ)rHaétﬁI&@ﬁé eﬂttﬁéltaant@)rmybbepm@&eﬂmn sand slurry
hat ch doors (71% may be replaced (‘ﬁ; coni cal botto

dumpieg maswqfai ng fromsthealoading line: |5fa|toﬂbethﬂﬂogapé the tank if
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Alowdd a6 féhalﬁe\rv@iert BRdf amnindesirbble eand cédne/ ad vaavoum:t eAnother
shaft (79) reduces otherw se corner stresses in

adventagricainareasing thasimér ofahecylnaaceerdiag davibg invention during

Vit
1984y 18 etiao e G, poRsF B Bmblnd eSS s8Ry op fogrd. and
sin»@ssede?gy Thig IlsipaMCUErIgumpertahbwheh diftingf lmimdredsef (jsands of
| ocat e aw?ve t he bqqafelom pl ate of the vessel. This
topnes PhAANG slurfyded e¥ne advantages with respect to
a protected | ocation above the shell plating such as
not bei ng bl ocked from opening or closing due to
Alterohtivey hgtahway, embotincentsmay derusegl. dihephaigh doorst(fdpimay be

rgfel?%%ﬁééi ‘anical fotor falen o BxBer isRaisdd fn prifel Liliom gate
ggﬂlg @i CoMic BGImC I(réz@r(?@}%}aﬂﬁe’;d"' f&r Bbbbmbl)/ertlcalty

or nobre cargo tan one
dnwm:vamisg én advantage dfiavcingular slaa@)of thek fragekof the) camigal valve

B85 g b AR SRR ob RS Bl B

(11) for opening and cl osing hatch cl osing devices,
such as
Another alternative hatchway solution is a vertical haichway (7) as described

above but having one or more horizontally sliding gate doors (71), sliding relative
to said hatch frame (72) located above the bottom plate of the vessel. This
solution will have the same advantages with respect to a protected location
above the shell plating such as not being blocked from opening or closing due to

touching ground, particularly during dumping.
A method of operation according to the invention

The invention comprises a method for long-range transporting of sand using a
very large sand carrier (100) with a hull (1) with one or more cargo tanks (2),



hat ch doors (71) as illustrated in Figs. 1 and 2, or
coni cal valves or sliding hatch doors described as
alternative hatch closing devices. The nmethod of the
I nvention conpri ses one or nv{f rounds of the
following steps: - first, ing water bleed into

sai d one or nore cargo tanks (2) through said ogne
$7id ONSoPE FATBRAEAL8KS 12) hayieg %lcaégq] niadeck 431 )oand provided

R S B i SEIN S B), W e o bEaRchaiBhRaDs (7) with
mhtehlmctgamqeﬂk)r opemhgnarad d:ﬂ@sim r‘rgatm_esﬁcﬁmg HWjcass such as
e dpors, (Buts disraiegingios. and . ob zanieg! paes os sliding hateh
(?@rs @ﬁﬂé‘t@'a&%rtel'@ﬂlb% éﬁ"efé)sln ddicsand slurry is

dunpe |ntot e water an settl€s in said one or nore
tanks (2). The sand slurry will separate into wet

tIe onpact .sand, and excess th .
\(Rgt %f & IVYERtiPh RrBREsSs QNS 9remcrrﬁow@g§aofmﬁ<£°"ow'ng
égbsthrough a first, upper drain threshold (27)
arranged at an upper desired |evel (251) of one or
-nftfsb |lefting waser blegdlkistq 84l dne smindre cargsr tanksd2) threugh said one

(o PERSTIERENRT L) et EinBRGHH: Ruea BER: bafigH Natchways

(srm uBing shiafHatéls awataral eyl Tis Ml phspatk NBe taksSfor [H&ding at the
| oadi ng of sand slurry is continued until said tanks

Ct@ﬁglélﬂefaﬂgﬂ(é&i with sand to a desired degree. - Then

S8y PR BT bR LA (g tpcing sand

mwcrrroogh at gt bag slurryeadirgy line/ (9) gs?hrmgéddumedmg sand.
vents

the cargo tank du
“otB %'UEMH%I dumnigd Inémweu‘ygﬁer(% selaeaum éwdr @R or more tanks
3Tty s S Sy s, s s
wateer pressure in the tanks - when the vents are
3B Fios vt b £ BRGNSl SRR aRaid KRR, ) hpugh a fist,
IR bl ) SRBeiln Pt RGO EET) of one o
meke ogerflow trunks (25) in sald one or more tanks (2). The excess water is
released to the sea through an outlet (29), preferably through the bottom. The
ship's draft is controlled using the wing tanks.
The loading of sand slurry is continued until said tanks (2) are filled with sand to
a desired degree.
- Then the vessel according to the invention sails to a dumping range (B)
(preferably remote due to general economical aspects).
- when arriving at said dumping range (B), the cargo tank dumping vents (33) are
opened in said cargo tank deck (31) to allow free passage of air into the tanks as
sand is dumped through the bottom. This prevents formation of underpressure in
the tanks.
- when the vents are opened, one may systematically open one or more of said
hatchways (7) and dumping sand at the dumping range (B), while allowing water
to bleed into said one or more tanks. As opening all tanks simultaneously may



be dangerous from several aspects, preferably every
odd- nunbered tank or tank section 1, 3, 5, 7, 9 as
illustrated in Fig. 4, may be opened first and dunped
free of sand. Then water wiljgflowinto tanks 1, 3, 5
and the ship remains deep draught in the sea.
Structural |oads on the hull are then controll

dt
Be-dapgeroys feain seyerab ASPeeSt pre@ngqu@,\@mqﬂ,d-numgeredo tank or tank

dqt ; td .
SRS 7.9 syl g2 2 boonghec st ndBlosc ree
ofasand. Then ebater twilh flove selo tanksbé 3dj5minddtheo shipe remains deep

Galght TS en Smiihdgad obathe b isa epnigled to reside
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absencé of the vessel 'the present invention from
8 maybedliimped freegef an)d and lmmadjatelwbai}aﬂadgmtls svajer. Thereby

d.
FReseRi o aidetnio IS e ST it aT tin Do {SHg font.
cthbl vdsRRf i thehesaiPBacioto BBideremGte drebgivgSifige: (ANTBF fenewed
are several "advantages of conducti ng the operation in

loadisgrefisaed. Letting water bleed into the tanks
i ncreases the draft and reduces the required punping
el evation. Letting water bleed into the tanks before

Dody tige rbdencs dfnhestesid Wwiathe ménb@iman from the dredging
sand-filled and water-filled tanks rgj the sand

range (4\) PRe waIeere @l iafge|saaa|qagn%nsm% @ Hhpyinvgntion may be
h
G364 PR eI ot 1 chdtio, HERL 46 S8RE°RA sy of e

arfe dphmorerdkedying vbsselfiat ches. The above nethod may be
i mproved further by introducing, after the step of
having filled said tanks (2) to a desired degree, to

ﬁgegge%rg%% %B%aﬁ%g\?vgﬁi‘%%@%%s REULraiGH h {1 Rfanner. Letting

sard over artly or entirely
witen bteedaintd theetank®8dgreases the drafblaml redugesdherrequived pumping

Svion beBing, Al B e 8iS seTedtuinoifiuces the structural
ISQ@b@ﬁkeéﬁ séﬁd-ﬁllé@@lﬁd Wﬁél’-ﬂllébﬂtaﬁmﬁv 9u§n”b|ﬁ1? #es5aRd slurry in water

| evel . Again, the ship's draft 1s controlTed using
duiring Ipaditg lloves ther sang toogliatributen beftar isr thedank. Burm:ang the sand

s heP oo S4ral et 18 BoBoff or e @Rk and the

Hdtethed. ity of the vessel, reduces the transported nass
and reduces fuel consurrpti on. Further, draining the
water level in the sand fornms a nore or |ess wet but

THY Gbove method may be improved further by introducing, after the step of
having filled said tanks (2) to a desired degree, to drain said tanks (2) through a
second drain inlet (28) of said overflow trunk (25} partly or entirely down to a
level (281) so as for draining water from sand in said cargo tank (2) to a desired
level in order to provide an upper crust of reduced water content of said sand
residing above said desired level. Again, the ship's draft is controlled using the
wing tanks in order to adjust the water level so as for draining water from the
tanks. Draining the tanks to a lower internal water level increases the stability of
the vessel, reduces the transported mass and reduces fuel consumption.

Further, draining the water level in the sand forms a more or less wet but more



-21- stable upper crust of sand in the tank. The crust
wi Il prevent liquefaction and sloshing and is an
advant age both with regard to stability and to prevent
sl oshing damage to the bul kheads. According to an
enbodi nent of the nethod of the invention, one may,

during the step of loading sand slurry at th
dablagiPRer elivgh o(,spndrmﬂeu %@kt Haesgruigt wiill p&mtda@ﬁﬁfﬂlon and
o5 TR RUGRRA iy WS 1o BB KRSl sosning

deamzge to thee bwlkbeady.ri er (100) . Th|s step may provide
advant ages both at the dredging range (A) and the

dunmpi ng range (B) where the water may be locally
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carrie redger sand

step ofulading Isendaslt:rryaatotl'ret slrexlgmgrrangbum)yobeiumglg the step of
d d , t h t . .
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rpay previde aﬂvantayesmpth cﬁdhﬁ@r@dglngeaugmhgngrtbe gkuinping range

Bt i HeRBH e BRNRS, 5 BBV, GariR dfunc e
smheéarﬂbrﬂm)vw tﬁ@@lﬁédg@rybwgaﬁ@réutabﬂay akwmﬁcb Hoe!thahe vast

sea or partially or entlrely exchanged or sinp @
aamomvt@doft@ar&aglurwbenlefaredaadumgpwmaegt@pdwnpaéa sing the wing

RS GPOME! irdloitf QO By Bt BRhwe brocb A Gihts b board the

\my tirge @andneries(100) wibassurelthatitredgndgioey ass providédwith clean
all ow the dredgi ng vessel to use clean,
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I nven accordi
Heated Water ofothe \thaadks traayssan ﬂanallg duh}ped i the sea o partially or
sea water and. punping it V|aad|scharge line from
qiligely Sxehanged 9’9 %@MP‘HRH 18808l t he land to be
extended, either directly through a "rai nbow ng"
nozzle or via an auxiliary barge. -22 W claim 1. A
Fugther) durireg tenstepafidading $a0d shirnhatthedredginy range (A),

temrE%rarsly u%lng the wing tanks (15) for circulating cooling water for engines on
board the dredging vessel (200) may allow the dredging vessel to use clean,
particle-free wing tank water to cool its engines while cleaning cooling water

filters.

In an embodiment of the invention the ship according to the invention may
unload its sand cargo by mixing it with sea water and pumping it via a discharge
line from the tank (2) to the bow and onto the land to be extended, either directly

through a "rainbowing" nozzle or via an auxiliary barge.



- one or nore cargo tanks (2) with a cargo tank deck
(31); - two or nore wing tanks (15) separated from
said cargo tank (2) by longitudinal bul kheads (4); -
said one or nore of said carg?blanks (2) provided with
- one or nore slurry loading Tine (5, 55) arranged for
receiving sand slurry (ss) froma dredger vessel and
| oadi ng said sand slurry (ss) tq said tanks (2); -
one or nore overflow tru CcRAmith a first, upper
drain threshold (27) arranged at an upper desired

| evel (251) for draining excess water during | oading
of said sand slurr and_an outlet (29), for

t.el eAVRY B@gejsawéaér’;?ﬁ@%}wm athhdl (d§0MPri§g: or nor e

ORE G ol Bt BhiSLBLRIRS HrbS R B 2 vy
ey odatbraiviihg darias C15) separdted fabew isaiel ¢arbo tahk (Z) by langitudinal

rel easing said sand slurry (ss). 2. The very large
@’ﬁ'ﬁ*&e%&i)er of claim1, said bottom hatchway (7)

. . . hat ch

TR g orthbrs G 24 Caead @8 (2 prollden WAF 12 B0 o

mor e -nomeyed moae sturdptweingrine (5r55) rasrangednfior eecrivingaiand slurry
I 7 Lidi. h h 71.) . .

5% THEsh ot f oreibertarekand 1ading sal s S (5L 1q feid tanks

fra 2?-72) with said hatch closing device (71, 77,

71') ‘arranged above the bottomshell plate's (190
| evel- arie snimbreudverflay tamkas2bp withaa dirstauppercdesin thyeshold (27)

device (71, 7.7, 71 eiL.n et fr [ .
Shel [ATANGY g8 fPpb dP L |eel £ Yot BRTRG 5ipa%5 Mlr during
sand |gadihgesf ehidcsahd é?urr?a(isﬁ),h@ﬁdﬂhrf bafiet gt’?@)) for releasing said
arranged near the level of a top flange (211) of a

bot t cicegswvatenieethesea, - 23- 5. The very | arge sand

[ f ' [ t i OV d it
ot o oRaf o b8 siheskR ik feleRiovied Wi b otdth Rethway (7)
(72) tarshghaihe thstidrashehglate (100}, saidl A8chway provided with a hatch

closing device (71, 71' 77) for releasing said sand slurry (ss).

2. The very large sand carrier of claim 1,
said bottom hatchway (7) provided with a hatch frame (72) with the hatch closing
device (71, 71" 77) in the form of one or more hinged hatch doors (71), or one or

more conical valves (77) or one or more sliding hatch doors (71').

3. The very large sand carrier of claim 2,

said hatch frame (72) with said hatch closing device (71, 77, 71") arranged above
the bottom shell plate's (190) level of said hull (1) so as for said hatch closing
device (71, 77, 71"} being retracted from said bottom shell plate {(190) level when

open.

4. The very large sand carrier of claim 3,
said hatch frame (72) arranged near the level of a top flange (211) of a bottom
web frame (21).



6. The very large sand carrier of claiml1, said

overflow trunk (25) provided with a second drain inlet

(28) at a level (281) so as for draining water from

sand in said cargo tank (2) tp a desired level in

order to provide an upper criust of reduced water

content of said sand residing above said desired _

5. evelThavemhlergfesgnd saiersefndaion 8r said batcbway (¥ ) prevded with a
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dlale @90).t hrough the bottom of said hull (1). 8. The
very Iarge sand carrier of claim1, * said bottom
hat chway (7) conprising a vertical hatch rod (9) for

t d 71, 77,
61y "' Sory 18l ST AAREDr el 9 [°LTT argo fank
sﬁ@bvéﬂlb)m triinle ¢23) previdbd with 4 Spcomddrale thlet m)at ladeedl (281) so
S Resrann ot s boanrh B o' 05scsaual i orcer
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BB 81 !, st AR B b ' sld S g above
suil desiredyles@l.d upper desired Ievel (251) 10. The

very large sand carrier of claim9, said upper drain
t hreshol d (27) constituted by a tel escopi ng upper

Port'nﬂa@é ?ér’n@\”ofélﬁﬁﬁ'l(%) 11. The very
| arge san carrler of claim1, one or nore of said

sadch keverlgw ptronk d@) vibeing ogenenallyovasticaln ksaid cutted nfA9)garranged

thieicuing Hetiogh ot Sy Btk ()M il b g seput O

sai d hat chways (7) arranged for opening
si mul taneously, i.e. two or nore of said hatch rod
&ecuriheyvewdaege sars) cargepef elpmdt ed using an interl ock

oot RYERAR Bl SR VaHER chiogi @) Rt Pending from

sﬁﬁd ﬁatcﬂtﬂ&oéiﬁb duvive deld 7m, T?h yane atchooe deater 614)@n said cargo
hopper surfaces (60, 8,

tank deck( 1),

* said hatch rod (9) provided with a hatch rod securing wedge (13) for unloading

said rod actuator (11) when said bottom hatchway (7} is closed.

9. The very large sand carrier of claim 1,
said upper drain threshold (27) being vertically adjustable for adjusting said
upper desired level (251).

10.  The very large sand carrier of claim 9,
said upper drain threshold (27) constituted by a telescoping upper portion of said
overflow trunk (25).

11.  The very large sand carrier of claim 1,
one or more of said tanks (2) provided with one or more tank deck dumping
vents (33) for letting in air during dumping.



61, 62) about said one or nore hatchways (7). 14. The
very large sand carrier of claim 13, said hopper (6)
surfaces conprising port and a starboard main |ateral
hopper surfaces (60). 15. Thgzvery large sand carrier
of claim 14, said hopper (6) further provided with

econﬂ%r | ateral h er surfaces (61) steeper than
@i o the e Jesierarkbipoer Slepii8s (60). 16. The very
r r : i
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| ar sand,.carriet qf claim?2 ai d hat chways (7)
seappfar Svpstichensnde LSBT I8 RPRE AT oh dobr s
(71) arranged for opening downwards and arranged for

being closed to the hatch frame (72) in a generally
Ror i Zdwe e@ryjerge: sand carger ghelaimedy | arge sand carrier

S B ro B8 I 627y bbb B BB gees (005,
iai6d) 8B0ui Saill el morghéhwag 7)The very |ar ge sand

carrier of claim4, * said hatch frane (72) with said
hat ch doors (71) nounted in a level near a |ower tank

b f | C g & Sve near et
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spid doppef (6) gdpfades comptisimey poityaridhe $tartgizrd ahalnhmateral hopper
| ower tg&( web frame (21). 20. The very large sand
SUEACPEIOYF claim 1, the tank (2) arranged for being
partially or entirely filled with sea water before
| oadi ng sand slurry. 21. The very large sand carrier
1&.  clThienvelr$ |argei shndnearoer obclainmddper surfaces (6, 60,

61, .80 rQvided with, er.jet nozzles (75) to
<plit hopbsf <BY InitlemgroNisch Vit Sreeany aatcrah bopgey suraces (61)
stSd st than SakPhairtlatéral RbppdP sbirfagds et chways (7)

conpri si ng

16. The very large sand carrier of claim 9,
said tank (2) provided with parallel port and starboard hatchways (7) and an
intermediate central hopper surface (8).

17.  The very large sand carrier of claim 2,
said hatchways (7) comprising one or more laterally hinged hatch doors (71)
arranged for opening downwards and arranged for being closed to the hatch

frame (72) in a generally horizontal position.

18.  The very large sand carrier of claim 8,
said hatch doors (71) comprising one or more hatch rod link arms (73) to a lower
portion of said vertical hatch rod (9).

19.  The very large sand carrier of claim 4,
* said hatch frame (72) with said hatch doors (71) mounted in a level near a
lower tank web frame flange (211),



coni cal bottom valves (78) in conical bottom hatchway
gate shafts (79), said conical bottomvalves (78)
arranged for opening vertically downwards. 23. The
very large sand carrier of cladm1, said very |large
sand carrier being conparable in size to a very Iarge
LCrude carrlerd%VLCC and_havi ng an NWDM/ran%e fro

ﬁaldlwcbo@pqrg d3 ar@ngsd fesop dominuards A7 toTﬁeboﬂom hatch
Qe ot % TR g ol HlePheibie of b dobPihrces fiah (21),

buI kheads (4) with longitudinal bul khead web franes
net hod I ong?lr anqe transporting of sand
r )

|ng fsewwar%wi%ﬁraere AR (100) with a hull (1)
tﬁbttBnQQQ%%gra?%eﬁ fof bdthd Bﬁr‘téllg?ar’ erftRER MARRY Rhth L water before

cargo ta having "a cargo tank déck (31) and
lpadingsandwiluiny.one or nore hopper trunks (6), with one
or nore bottom hatchways (7) with closing devices
(71, 77) operated by hatch actuators (11), conprising

Ne Thd e Ié@j@%@éaﬁnb? of elairfVi 3 Gafd 6/ or mdr@tﬁdp}'ﬁr surfaces
wat er bleed into said one or nore car%o tanks (2)

(6hEBu B, 88) provided withnwater et nezalem( f@cﬂrtqte slumplng during

(g‘lcnc@hgg said closing devices (71, 77) in one or nore
d bottom hatchways (7) using said hatch

actuators (11), -26- - using a dredging vessel (200)
at a _dredging range (A) for |oading sand sl
3y odie HErY Eage Al spier yoﬂ laim ng $$'ﬁeth5hW§S§ (7) compnsrng

d d
B e
amrmcab beﬂmeéézl?B)-arcﬁr@edl fogopaniagveridatly cfcm*rwa;rdsd

tanks (2) through a first, upper drain threshold (27)
arranged at an upper desired |l evel (251) of one or

JpreT ,.P A SarkiéPof &8ins@l d one or nore tanks
(2) an © ng sal o\' excess water to the sea

said vegh Iangeoaalhdetca(rﬂ@o beingt comparablé dnksiz¢ 2p areery large crude
dartier (VLAY Rt haing ah MPDH Rhngs ramPh5150 000 tonnes to abt 350
000 tonnes.

24.  The very large sand carrier claim 1,

said wing tanks (15) separated from said cargo tanks by longitudinal bulkheads

(4) with longitudinal bulkhead web frames (41).

25. A method for long-range transporting of sand using a very large sand
carrier (100) with a hull (1) with one or more cargo tanks (2), said one or more
cargo tanks (2) having a cargo tank deck (31) and provided with one or more
hopper trunks (6), with one or more bottom hatchways (7) with closing devices
(71, 77) operated by hatch actuators (11),
comprising one or more rounds of the following steps:
- letting water bleed into said one or more cargo tanks (2) through said
one or more bottom hatchways (7),
- closing said closing devices (71, 77) in one or more of said bottom
hatchways (7) using said hatch actuators (11),



- sailing to a renote dunping range (B); - when
arriving at said dunping range (B), opening cargo tank
dunmping vents (33) in said cargo tank deck (31); -

openi ng one or nore of said hatchways (7) and dunping
sand at the dunping range (B), while all ow ng water
to bleed into said one or_nore - sailin

back -tusiRGiaddresiging: vessal ¢20Q) ahag&qu\pgfr@ngee(ﬁ«é\xee'%ading sand
02l PtnrdgfA at tlgegstocﬁéﬁglgﬁkntQ?dlf\pg@reg@giS?aniésn%'ﬁg‘)for loading

to amﬂ;red degree - draining said tanks (2) through

a seco d drain, e 2 of sai.d overflow trunk . .
(25 “Rowind 53isl o) shirhy 1oosumpIats Sy i Settle in said one
ent i rglooMRke | evel (281) so as for draining

wat r&from sand@)ﬁ said cargo tank (2) to a desired

| evel- dnalmngesxctaes veatev ifben saiditardes (2)utbroudh eefinst.edpper drain

das: aEaPolb 2 DraGBtded 20 S i SRR EREIET FomrLptyone or more

S| OSrB\%Gﬂov?ﬂrunmeng‘»)t iPO8aiACERE Cﬁrnﬁ\oi'é’ tehid '(2)25nd releasing said
during the step of l'oading sand slurry at the dredging

r angeeXcRys watertodbeiseg thraught apoutletd@l)ii ng sand at the

ci r oultEY BB BBk 1A Wi We Sl S desiey bree.
“\Riiling ®@ & ferhdRAd@Rpingaangd@B);. 28. A marine sand
transport system conprising 227- at | east one dr edgi n

vessel Whenamidng atgwaid dympeg fgnge {B).aPPENIRg Harg 5ar9k %umping

at a | oadi ng sand slurry

(ss), ve?uﬁ% g@t@?’?gjegﬁgsqgméﬁ%gzgjgdgl ng vessel (200)

ar r anggperiing dreadr ngoreasidsasid LhatthstamE) and rdurapingesand at the
| arge, sand carriers (100) aid one or npre Vc£

| ar gedtgamagdangee(ﬁa wbde)a"@wng wate i Reest N Sgic gpgPr more
t ankgy (;_grranged for transporting said sand slurry

(ss) over long mari ne distance to a sand dunping

-remilge Kak foosaid vemibteyd seaiging eamdies(A) foryrephesled laadingof sand.
returning to said dredging vessel (200) at said nmarine
sand source site (A,

26. The method according to claim 25,

- after the step of having filled said tanks (2) to a desired degree,

- draining said tanks (2) through a second drain inlet (28) of said overflow trunk
(25), or of a different trunk (25), partly or entirely down to a level (281) so as for
draining water from sand in said cargo tank (2) to a desired level in order to
provide an upper crust of reduced water content of said sand residing above said

desired level in order to prevent liquefaction and sloshing.

27.  The method according to claim 25,

- during the step of loading sand slurry at the dredging range (A) or

- during the step of dumping sand at the dumping range (B),

using the wing tanks (15) for circulating cooling water for engines on board the
very large sand carrier (100).

28. A marine sand transport system comprising



so as for extending the possible transporting range
bet ween said marine sand source (A) and said dunpi ng
range (B). 29. The marine sand transport system of
claim 30, dunping said sand sjqurry (ss) for land
recl amati on. 30. The marine sand transport systen1of

cl aim 30, dunping said sand sl ur (sséfor seabed,.
-Atdaast-anedr agssree!r(ZBO)sgraana@g forcbaibg eraly stationary at a
t 31. Th
Al LAE sBlrea O EFToalLdb GORy et ons, 31 The
charactedzed bar ge  sand carrier being conparable in si ze

L%g?mé? 'l ar §§3I1r= %E?r'{g%ré é)\éhﬂ%élhgt g @Sr\é {ofe or more
Very BTG 98 °EE§?'§E‘292§9?‘3‘3" veosel (200) having a

-Iaamluong arapats veryolarge pand icarriars \(100) comprising/one er more cargo
tanl%ls (% arrange%oftorat?grlljstpo?'{)ggo sta?c]1 Ss/ami urwa@% over a long marine
distance to a sand dumping range (B) for dumping said sand slurry (ss), and for
returning to said dredging vessel (200) at said marine sand source site (A),

so as for extending the possible transporting range between said marine sand

source (A) and said dumping range (B).

29. The marine sand transport system of claim 30, dumping said sand slurry
(ss) for land reclamation.

30. The marine sand transport system of claim 30, dumping said sand slurry
(ss) for seabed preparation such as for preparing the seabed for pipelines or
bottom standing constructions.

31. The marine sand transport system according to claim 30, said very large
sand carrier being comparable in size to a very large crude carrier (VLCC), thus
having a deadweight range from 150 000 tonnes to 350 000 tonnes.

32. The marine sand transport system according to claim 30, said dredging
vessel (200) having a loading capacity of approximately 20 000 tons/hr of slurry,
thereof about 5000 tons/hr of sand.




