-1- A very large sand carrier The present invention

relates to sand carrier vessel systens for |and

recl amati on operations. Morre specifically the

invention relates to a systedrof one or nore very

| arge sand carriers wth huge | oading capacity in

conbi nation with one or nore dredgi ng vessels for
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Some dredgi ng vessels presently used may have a

| oadi ng capacity of approxi mately 20000 tons/ hr of

slurry, thereof about 4000 to 6000 tons/hr of sand.

The sand content may vary beZween 20 % and 40 % of the
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Further, the sand vol unes avail able for present and
comng |and reclamation projects may be insufficient.
The present conbi ned open deck vessels w thout

hat chcovers are not necessar3ty designed nor certified
to run .over long distances. The relatively small
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small hopper barge of the EP application may not be used for long range
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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.



- s - B: method In another aspect of the invention it
is a method for dredging and marine transport of sand,
al so defined below C. systemlIn a further aspect the
invention is a system of a -dredging vessel and a very
| arge sand carrier defined further below A The
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the invention it is a very large san carrie
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touch the seafloor and are thus vulnerable if grounding.

* With the present background art sand transport system, each transport vessel
is required to have its own dredging system.

* The present combined vessels' dredging equipment is very costly to install and
maintain. After loading the vessel, the dredging equipment on board the vessel is
passive during the relatively short sailing to the dumping range and the retour.
The back-and-forth transport of the dredging equipment with a mass of about
1000 tonnes further incurs the increased transport cost for the sand while
obtaining nothing by transporting the dredging equipment. Those compulsory
downtimes for the dredging equipment dictated by the present system is a
severe economical disadvantage of the background art combined dredging and
transport vessels.

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.



As an alternative to the bottom hatchways (7) wth
hori zontal ly hinged bottom doors (71), the hopper
trunks (6) hatchway (7) may be provided with
vertically operated conical-5al ves (77) opening
downwar ds. One significant advantage of bottom doors
B: metho®ver conical valves (77) is that the bottom doors
(71) open a larger proportion of the hatchway (7)
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overflpw trunk (.2 n _be made tel escopic in the
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C: agstent ages of the invention enbodied as a vessel The
for emost. _advapt age of. the vessel agcording to th
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the ground, too. B: The invention enbodied as a

met hod
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.



According to another aspect of the inventionit is a
nmet hod for | ong-range transporting of sand using a
very large sand carrier (100) with a hull (1) with one
or nore cargo tanks (2), sai@ one or nore cargo tanks
(2) having a cargo tank deck (31) and provided with
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existing comhbingd dredging png seaf dranseodvessels. Becondly, the very large

s, LB, B o SRS % B g BEBo ok

cohpadinights Withotit HatchcbVéreUThe dessélagicordifg 36 ttlié lavention thus is
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upper drain threshold (27) arranged at an upper
desi red | evel (25 one or nore overflow tru
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An advantage to very large sand carrier according to the present invention is the
hatch door arrangement which is retracted to a higher elevation than the bottom
skin. Having the hatch doors arranged in generally the same level as the top
flange of the bottom web frame results in reduced vulnerability of the bottom
doors. Further, when open, the bottom doors do not extend below the bottom
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.



- sailing back to said renote dredging range (A) for
renewed | oadi ng of sand. -8 - through a second drain
inlet (28) of said overflow trunk (25) partly or
entirely down to a level (281) so as for draining
water fromsand in said cargo tank (2) to a desired

B: Mheahventid éffbodiediisPy nthed upper crust of reduced
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the transported mass, but far nore significant Ts
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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)



-9-. - at |east one dredging vessel (200) arranged for
being stationary at a marine sand source (A) for

| oadi ng sand slurry (ss), the system characterized in
that said dredging vessel (200) arranged for |oading
sand slurry to one or nore very large sand carriers
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UPPRPICBIATIR] reAHCRq AvalBh FenteRh &Fi resicing ﬁgove@ald desired
0 t rt

A B ko Lt
mareesignificant & tht edgantpageqaf tmanng thva)crust'lm thee sahdsto prevent
. re ed to the nunb r af d i ng yessels re r

o SERHIRG 4S8 Bl TOTINg SIeSHIIGn RGP 73 ATRE A5 " fs Present
veb88! AN SRAd 'd‘%l%bf ifié ﬁthf&tVﬁ)SScﬁésme&%nl&"eﬁ?ucﬁﬁre of the

ext ends t'he econo transportl ng range from short
bdkhq@s; mhué dhis erest fwanmgsdltammgexpewwn isua Nepysinpportant way of

d | gl e f_th
Pttty 186 metRhiia SURELES oL ahs SRR Saets. SYE) fibrease
th@étavlnty\bttr@méwduﬂﬁg%n%ﬂ and transport vessels.
Omntting the back-and-forth transport of the dredging

equi pnent reduces the transport cost of the sand as

.SHC d e dr edgi ng equi pnents may
CE’M@HE@Q@?@W%%%%&B?%m edgi ng vessel s required.
The third aspect of the invention is thus a marine sand transport system
comprising



Advant ages of the invention The invention has several
advant ages over the prior art: Increased overall
capacity One significant advantage of the present
invention is the nere incredse in sand transport
capacity from a maxi nrum of about 60000 tonnes to nore

- at 'I@é‘st%@?édg‘?ﬁvaj‘l‘?flésscfﬂr(zﬁl’)?%r%@dtﬁﬁ%ewg%ohgwgﬁa marine

The i nvention al so significantly increase

sarcsouves (e foralpadingosand slurpy (ss)dthey sysiem tbarasterized in that

saft {f5Bihol AR (1Y) dtBanalellbr R0 3ot MGERine R more very
largélvearica@ar®rst (ID0)NTeBt bAB oS nidie ¢e/yNidrye agdnd carréers (100)

extensi on the econom cal transport range due to th
compgises ifargq tanksr(@hepenged foi ansparting saicheand slusiye(ss) over a

o8B 8R4 ) A LR i, 5 Al 8 g s

(ssydyr Rindoeclaphatiiy, endi fog rétienidy ed GatD deigmdTvéssed (200) at said
ot her marine dredgi ng ranges than the ones presently

maging SANAeIPULFE [ite ):shprt-range background art .
) te{safb?Wtén(tﬁH ttﬁ%j)&)slgnmé% rt@épéﬁf@a{:aﬁ@%ﬂge Waen! 884! haBhé sand

envi ronnent a ging range to
soarce#\) andagalic: dompingirangel (@) oved sand transport
vessel s The present invention with the sand

transported in |arge tanks instead of in open deck

AdGQI%gbgfﬁﬂﬁéing%gﬂm BRtbothidd\ab BsyafiRs of the |nvention

bei n esi gne or long distance marine transport
Signifizet sdvestages df lilke iiveation coaywises splittingrthe qamior art combined

d qu@?ﬁ rg?; é r]tfrjla rfa@tﬁrt\g/ﬂegs qusltl)(% et\éhoqlﬁ%%l zﬂa gﬁp 2\{%@&%? ux? st réao urtlz%\ gS ﬁ'nae costs

incurred by having unnecessary functions on one ship.

Loading such huge amounts of sand slurry as can be accommodated by the very
large sand carrier (VLSC) tank vessels according to the invention requires
efficient dredging equipment for loading. An additional advantage of the
invention embodied as a system is, that the occupation efficiency of the existing
dredging vessel's pumping equipment is increased as the dredging vessel may
stay operating on the source location and not waste its time transporting its
relatively small cargo. Thus the cost of building new dredging vessels may be
generally avoided by 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



As the transport range is increased, nore coast al

regions around the world may receive sand which woul d

ot herwi se be prohibitively costly to supply with sand

usi ng the background art ve38els. Separate function of

| oadi ng vessels and transport vessels The present

[ Nt u I : ;
be S edeed Vi MIRARLAY FEdBIng GESseh (506t 8FWading the
spedalizettanke@bfitherisvention, hetfos trehspaitiaddiyndredgingelessels.

with sufficient |oading speed are required at the

dredgi ng range. Thus the nunber of dredging systens is
The! BVEhtiGREXtINd S WE &bonbHii¢d1efrans¥drting ¥angé FBNEsNGH Mtrips in

arge sand carriers accordi n? to the Tnvention in
shelperedtwaters to épersses journeys of enlimigd lengtiv ddatharhthieesystem of

o ORI E48 ey i O BB He e o
coMbH] dfidirt¥Ad ftrdrisporoasiadis. Wﬁtiﬁgﬂﬁéﬂ@éﬂi-hﬁa-ﬁ)ﬁﬁ transport

the dredgi'ng equi prent dictated by the present system
of ithg dredgingnefiuipamntyradegesdhe Wanspost cpst of rthaspand as such.

FuFRER aheufioo S RRING S36indies fi4y" B 4BAYRG) 30 T humbor o
drédgtagvesseless@lifed t h hi gh dredging capacity which are
presently used for |ocal punping for noving sand

locally may be utilized with the new system The
transport capacity of the presently used conbi ned

Aﬁﬁ?ﬁgéﬁgoﬂﬁeﬁﬁ t vessels is thus not required

e new system of the invention. New vessel or

Th%%V&*itWhé@%@éralTQ@va‘fﬁéﬁ o@dr thBPrioPyant i on may
advant ageously be converted froma VLCC tanker by

installing the sand slurry |oading |ines and arrangi ng
i.n_the bottomof the tanks wth associ at ed

he h h
'"‘%TS%B%‘?@?“%?ﬁpéFWorci ng the tank and the

One significant advantage of the present invention is the mere increase in sand
transport capacity from a maximum of about 60000 tonnes to more than 150000
tonnes, or even more than 300000 tonnes. The invention will also significantly
increase the sand volumes available for providing sand for each dumping range,
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.



-12- hull accordingly and for allow ng the tank | oad
density to be increased from1.025 tons / nB8 to 1.850
tons / nmB. Advantageously the vessel of the invention
may alternatively be newbuiht-in order to adapt the
construction to the cargo as wet sand has a far higher

density. t r roI eum which may be technically

ngﬁt%@gq%\%gﬁp%ersggst o adapting an existing vessel
TheQreBéntaai@stionhivithi tife §aRd transpdied imleege tamksiiastead of in open

il'lustrated in the attached dravvln whi ch shal | be

degk eanipartmentsseambined with thesekips Af eawaem'ﬁra: Reigggsigned for

0 [
orEb B30 AoRBal Bhideltala ey B RUGDBAEBe e plesen
ba&ﬁ%r@&ugararrt’ wissalwhithngay aot benduvt éoig sea josinoeysng t wo
diments of a sand slurry tank (2) at either side
of a centreline, a loading |ine and venting systemin

Ne{\,\gﬁggg% assé Pq?ﬂgéihway systemin the bottom of the

oppers, and one wing tank. Fig. 2
Asi theatrarsport ratigeds ivereased,| mesx toasialofegidns droundride world may
t hree cargo tank conpartnents of  t

hul | of he.

reGRIYS aaaﬂg@h §Bﬁ’&°l@§rq Siwigg by e Ry &ﬂsﬂﬁé sUgplygwigh sand

Frﬁ}l'ﬁ ery |large sand carrier of the
us nti ong}ld VVI ng %ﬁ:ee'gtvvo forenost tanks of the hull

from Fi g 2, and t he bow section. Please notice the

vertic over trunks |n corpers pear the
segriereiRl otradnosaisah b iRRFR SR he ¢t anks.
The Bredbnt SnfetRIMEBAhURY f@%%tﬁéﬁn of e%chaﬁf(tW@?;ﬁééent combmed

according to an enbodi ment of the invention.

veasetaptodiavierthieite@md rev@lrag/ngprrmt Osly QﬂﬁeOfFlhfﬁPW psmailéﬁedgmg
veBpde SRR ort o LB, AL 4 48Rt Phnoe. Thus
thé MpAberodf dredging systems is significantly reduced. Further, with two or
more very large sand carriers according to the invention in operation, a first sand
carrier may be loaded while a second sand carrier sails to the dumping range
and returns to the dredging range in time for the first vessel to leave fully loaded.
Thus the downtime for the dredging equipment dictated by the present system
may be significantly reduced.

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



-13- Enbodi nents of the invention Below follows a
description of the invention with reference to the
drawing figures. Fig. 1 is a cross-section of the hul
(1) of a very large sand cailRirer according to the

i nvention, show ng two enbodi nents of a sand slurry

hufl aREofdn l@%nﬁ'fbh&ﬁo\mhg%@ia\ 6§Btde%'sltmo bé u#d?é&'éétgfrom 1.025

I ne an entlng syst min etan eck a acvvay
tongy s madntd .8 tenst { ond. ﬁdwa%agmhaﬂte sesssdiafitee invention may

atgRRRNER bF Nt M B0 sontahP denstptyed HiGhproo as wet

sah#l s hoar ‘Pﬂq}fé?sdé’ﬁt rtth'reréle |RadIdin, @Rkh may be technicall
advant ageous for d?alnlng the tank to a de5|ye y

advanteigebus opmmsed to sdapiing/an eXishing vease taitke harge.

generally vertical and may be arranged in corners of

each tank as illustrated in the tank plan of Fig. 3.

The relatively fine mesh structure shown in Fig. 1,
Figbhmicaptiensank and the wing tank is the stee

structure of the web franmes in general. General A
Thgeimeeatiomris amgairmmi imftha atteched dxamngisT nghich shedl be used for

o | ntion i 4, e e acc
iyclreife itoased oA 87d waleg shalgaot BR SRR ras, Brlid for the
invtiiBar abl e in size to a very Iarge crude carrier

(VLCIj and havi ng an MIDWrange from about 150000
tonnes to about 350000 tonnes. The very Iarge sand

Ei carrier_accordi tﬁ‘ E | gyeptlon k% not d imted t ding t

9 hssﬁo‘?ff’ﬁaeg opfnes Byl (L) of 2 yery (ioe 579 s‘ﬁﬁ?“?’yaﬁ“a‘v Ing to

thé @iientibn! 8RERTNGPING EFbBAIMENE ¢fsa géﬁ&%lurl'y‘tatrike(zf)%‘élther side
slurry, or finer particles such as silt, clay or nud

of heentesline, ar lgadingniine: apd iventing systamdn tﬂ@ﬁ‘ tank destera hatchway

e Lt

) é nprise one Iongltudlnally ext endi ng tank
Fm his %épnaléud;mau Negicabristipadot 4ir bewpand n%\ﬁe@, Gargo tank

ey epl Al Geary Ry o 3oy SRS puoniy

belng used generally for ballasting and adjusting

r arMe romsaid cargo tan
FI§.ohis 2 ST BETOUPRIR 406 VEDy rdmSepdanonathbdniansiprushowing
[
t“%“&&@.f%ﬁg@%éﬁﬂ*ﬁﬁ‘??&“? TR 10,25 St (P sedlorf Pleape notice
the rvertmal ravedldy dnunks|iodte eprhersesedisthe lomgdudinel andrteansverse
f. s rgo .tanks (2). Each branch | oading |ine nay
b@k@ﬁﬁ% fgﬁ 9 a separate -14- valve as illustrated
in Fig. 1 and |n Fig. 2, for controlling the supply
rate and distribution of sand slurry during |oading
Figahip 8lganeyal arrangamentrifsa tank veasel aetargingdiy ax esspdiment of
th%ﬁﬁé? é the sea, one or nore overflow trunks (25) are
S “in one or nore of the tanks, each overfl ow
trunk provided with a first, upper drain threshold

27). arranged at an_upper desired | evel (251) f
FlQ}r é.lﬁ.%g\%@(@éwm@ﬁ@, Maleysig, Ipsalphthe Phdippines, @:ndySmgapore

ot )
wifeh SPyes st pert S B¢ ?%%gwéfﬁéan' JEBERs Afartor the
présgritanvdrtioshway (7) for dunpi ng sand when opened.
Overflow trunks I n an advant ageous enbodi nent of the
invention, the overflow trunk (25) is provided with a
second drain inlet (28) at a |level (281) so as for
drai ning water fromsand 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. (A further advantage of |owering the
water level in the sand load is that it reduces the
pressure on the bottom hatchway (7) and particularly
the hatch doors (71), and further the | oad on the



Al ternatively, the tanks (2) may be drained conpletely

of water before or during transit, using ballast tanks

and possi bly cascade tanks before dunping the water.

This may further reduce thelBransported mass during

transit, and further reduce the risk of |iquefaction
En%‘ ﬁﬁé’ﬁﬁ'@lgthe% ftig trunk, bottomoutlet In an

advant ageous e rrent of the present invention the

overfl ow trunk (25) is generally vertical, with the

outlet (29) arranged through the bottom of said tank
Be{®y fellosvs & dgscmtmrgef thednveantioowitst rafaeeneel tp tha drawing figures.

f f f
Fi il Rep s ore B AP e RWB Lot B B A ofiien Sifkaing to
the W@hnéRSéthWMgtth Embblinednts DI Sarkte BRI 28kqQR) a8 elRer side
and wing tank configuration. Further, it "'may reduce

of aheenireliasi adeaéqmgelm and yedting systesu i thes t@kagecl@; ig hatchway

sy&th 1 She BRltopt, B 5 tahuC Hhl Bk Rted RoBars" Bnd, Bk wing tank.

Furtke! indBiensight peatistd of e Wedwingeishilubtratedean Td\@rﬂwétrunk for
drain -15- threshol d (27) may be arranged wit

exgess aaer cluringl lpa sngst%nﬁ faéwaatagﬁ@uslyr iqrcfanalryng the tank to a

dofBRAJORFAT st AR ENBHIM AR B AE GEirafif forical and may

beearbartierkint c@het‘shef sactptarfk addlustratsat incthe ttahle pltm‘t oDRig. 3. The
hat chway y conprise. a_vertical hatch

relafivalyding @%h SIr45Eh ShOWN 42 Flth ToP eﬂsheowngane' t@swﬂag tank is
may nove the hatch

thé Q’@él g?@%‘)u“%gﬁta t‘&g?}g’t%% y r(g?%lom cal valves (98) if
|nst all ed. The hatch rod (9) nmay advant ageously be
(%[ov{eded with a hatch rod securing wedge (13) arranged

€®eck | evel for taking the |oad off said rod

actuator (11) when said bottomhatchway (7) is closed.
The securing wedge is for taking the |oad off the rod

A general erraagement obsi \regasef accardingt torthednvemtion §eRfQVl|dﬁ§ in Fig.

hatch d T
4. (e ARaSS Piodhen th ghEr iy 12, VBRE Y g0 carrier being
coftfpdraiatinizd Yo %C\Pét?tléfgef @iuHéréarﬁelﬁ (VIESCH,ngnd hadingYan MTDW
power | oss or ai lure of a hydraulic |ine.

ramgg friegr abput ﬂﬁQ tenashte al@@tué 0( tonneso The vey Hrge sand
| S e
R T R

shwhgrthéi sk slaldvalwa&gfomémt Ibﬁgerepantlclels $swdte bs rgreeelandhe sand
the deck | evel arranged actaator is t t each of the

sIuiBt e n@faga'ﬁ@l%ﬁwbﬁﬁeﬂlt,f 3 Qletic; da Ve e sand carier

sch SR 0 SRR Yt b Mt SR ;9088 Fotows: he

hutl {\pcosprises one oromerd) aargo tandatsl(Qththrarsa(ngt)ankdaﬂ:k (31). The

onerPIFGHe Sl ks B Mo BRass Agedenatidaiodendgtank @

W|m33é kerids " SN gRErddhneBicRf Qénl@'c%Yr%érﬂﬂeh&V‘%‘AaS dné, bPemore wash
tank to avoid undesired vibrations of the vertical

butiteaidsy odgs(aa)zem bf degregatachtanksar(@)' Bwb @rguereawing tamks (15)

o RS pRed e ool el e separaten from

said%ﬁfﬁd fihk (2D longruainal beknéabat(@hvwens vieddelamay be provided
arranged for "opening sinultaneously, i.e. that said

withaoiae or gaorscmain alyrydaadingImesdb) &rcleceiving sad slurmyi(ss) from

a ffhdier VBERAT S Hhe S i DXL ARG 1 BROTR5) R LR GRimore o

saftf can@erpke (Ry EdeH bidnchdssdiag Iﬁhedm& Eﬁbwded with a separate
si mul t aneous opening of two or nore atc es and avoi ds

t he danger of accidentally opening one hat chway
separately, which could unload one single tank or part
of one single tank, and thus create undesired |i st




-16-- and trim as well as creating structural | oads
on the hull which may i ncur damage to the nechani ca
structure of the hull. Tank di scharge vents One or
nore of said tanks (2) may-peeferably be provided with
one or nore tank deck dunping vents (33) for letting

' LI i ; [ )
valy® 8 Aerd) i 1B Mcandih Fid.22.! for Rl Hektooly rate and
digtrigtidre ob remnde shany dahhg ibatimgmesdnavhsiurry donpaidg tarksd (2). For
Tank hoppers nment requires a nni map I o%
relFaonSRERs ML 36 TR g ST marS e iowabgnks (kg are
an@rrhgea rm ra?feeopfnotra %fttﬁ@ kanks?JeaRh VR IOW Q%k%rbkhdé@l%% a first,
nore ﬁers th hopper surfaces (60, 8, 61, 62)

Upabbdfaleat esbald &7)mr@gedtaﬁﬁmy9per7;desm&dalewb®61 )(fey draining

expls Fiater, Jiind WERIPE s8] S e d UL 120RkSt the excess
walenPescHfghK 2) lopedvidéd ith bHEKGeRbrésh rlikst (8, with a

|l eft of the vertical centreline of Fig. and further
bottpm,katchawan (7 hfaridgmping sand dren Qnﬂ‘!\qﬁbpper (6) nay
further be provided with secondary, auxiliary | ateral
hopper surfaces (61) which are steeper than said main
Overfiew adunkepper surfaces (60), such as iIIustrat ed to
t he rlght of the vertical centreline of

In (afhladyantaggops cﬁmae@mﬁrtthofpmeamvant@nam%ﬁy@e"%rtfun:!mé%) is
prﬁ%@%&é%s? @%&:éﬁg@fém( lgﬂnet (gg) hoh%\'@d('rz Sé?f{g cﬁldrammg water
frone sand e daahdardd taskr (20 ed m@gs@dﬂeder isodienlto smmdde @n upper

i PP AW IR RO St SBNG FRsid ng SV, ST BSRiBasblavel. (A
fuﬁh’érf é”&\% £%ép bf ﬁfvllt?rihsé‘ﬂgi glg?%v@ﬁn habanfedoaat |§’Qﬁ£‘t ﬁ?@duces

angle o ose 0 he vol une reduction
the pressuse oy theppettorauhdtabwan (@) and \narticulady she ﬂnakrh doors (71),

T R R A -

an@%mﬁﬁ%ﬁv@@tﬁ&%bﬂlﬂdoﬂ\th@bmger jet nozzles (75) to
facilitate slunping during dunping. This nay

advant ageousl y reduce the requirenment of having an
[ RitLates i
ARG, 158R90, 1) 3hek U R SR i o or g
transit) iuskd bapastr tarkedahfUsostibly cascade tanks before dumping the
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



-17- increased allowabl e tank vol une, and increased
stability of the vessel in general, as the cargo
centre of mass is |owered. Through a conbinati on of
relatively | ow hopper anglet5and an efficient water
jet systemthe water jets can be used to initiate and
' b th o. t Vi
gL TG0, Ay R SreigBl WithPHe bt ob T IS ety being

vertibally adqae’tabdmfos'azdwmlagdhwame( dpsicarhieveb@5dne or hatch
cl osing devices (71, 77, 71') such as one or nore

| aterally hinged hatch doors (71) arranged for opening
ngy\g&g hat ch doors are hinged to the hatch
Ha ranesé‘(i"%?av\éﬁisch ma?/ be generally arranged in between
In camﬁivagtag@ngm ehbogdimanid of ather ghipweb theaifventioay theebottom
tto hel | plate (190 the
naR Bl Vadnas Punfy 21yerienchBRHToN P fisn e B0 hateh rod

acﬁaaﬁﬂe@i 19YorPBEIPELRD ik Hedic '(GT)Od'r@eﬁaltfchn@dA@)gmwlﬁbve the
and hatcCh rod actuator in manually contr ol

hatehetapsa {71 oprealternatively uhfeccwat:elwah\&ﬁ@80 ﬁwaalée%rﬂ’sﬁ]b@*@h rod

0 R, S4B 55 SBFRBUCHIE A R B8 kR 1o

arréhgédi Gtledrrievéided takinb theflbadmfgealkiertod( d€aton (dn;dwhen said

prevent significant_sand | eakage durin oadi
bottqaramrsq;@hway 0} isi losed.nbie peeuAnNEweHag S {af ak ntbe%ad off the

T
Thfsr mepreéléﬁi) thel hatchwiag frarhapeting and feleaaing theuoad by accident
or by Bejuatar AT svaN 88 WadY ROWREIGsH dEiay @ e of & Hydrauti
Ilngafzﬁﬁhglogf %%éﬁoﬁrtﬁe%%fo@?%‘ﬂd’ b%rﬁﬁ‘iﬁ‘é?@%;if 8lring sailing in

Into a genera Yy verti cal
ordaartfendohgahngttommmatammmyrajmep@hatﬂne quring thevemiire transit. One

h t of .t I k
SRS e 4 S50 Tt oh QA 3 R 6Tl
acfda‘t'&kls thBEBad¢ bf tRS hatdheBRAky ber sutroNedfrdrheiduktieveiaActuator
cl osing device is open. An advantage of such a bottom

repait ehd gpecationasf theroy se;chlngtW&dg@ may dake pkace qtxeckdayel. 13.

the en f 4
Thir R e T hahambiiFe SRR hetdfiof Ik dfms ) to o
Iov@é\dpﬁﬁioneéf e5id Vsties héﬁ:hbﬂid @) ahehbwel int ERy. (ﬂ%a,r.zrfntal rod
hul . This feature makes the hatch doors
beaungeafaﬁi @1, 91tadd Lﬁfm%)élbﬁga"%@ﬁﬁbﬂ soveral eﬁé{ﬁ@en levels in the
r i
) B e BRRRnE.0 18 IR B Sodo) oty e to e
cafyss frogs ahd tHe&essélMud&emgons 4Rd motibewsi r abl y
bl ocked in an open position after dunping. The doors
wll in this manner al so be better protected in case
Filling water during slurry | oading The
H#Eh\géngmg?'e er ably be arranged for being partially
In @ prafeiredlemiboditreht wif tthe Seeentining twb edromere obsaityhatohways (7)
slurry. This is nost aS|I thl ved ni
arg avaRiRgdor speripg Smmiangedsis vk Jietraty 43RS iif sedifing wedge
(1 éf%@“é&ﬁ h‘é%&ﬁ@l@o?'(?ﬁ”o"‘bé'o@rbfé‘d kheadabt Aoiding one single
ructure of the tank’ (2) to be protected from sand
hadchway (Z{)uhmmp@w ah.zmaeél' Heafitlvanjage emsusl aroiderigk |arrgngement is

5, 55) tot tmno the ta S
thibltaLres andouthie Mblohaoys Seulna Bt FES Mripfl hggones and
avoild the daeridf artldenesllyt epdrithg one heatiawapsdparately, Wthh could
undesi rabl’e sand cone i's avoi ded. Another advantage
uriload oneisingle Hank oaarbef ene single tars @ngl hhngt%eﬂ@eundeslred list
invention during |loading is reducing the lifting
hei ght for punping the sand slurry on board, and saves
energy. This is particularly inportant when lifting

hundr eds of thousands of tonnes of sand slurry to deck
| evel .



Al ternative hatchway enbodi nents may be used. The
hatch doors (71) may be replaced by conical bottom
valves (78) (not illustrated) in conical bottom gate
shafts (79), said conical bdftom valves (78) arranged
for opening vertically dowwards. An advantage of a

ané itrirU bawelinmPereating ReutiuiraBoads bAehé anil aicty Aayaneat @amage
shaft (79) reduces otherw se corner stresses in a

to theomnealbanigal struptre ofdbe hell. al t er nat i ve hat chway

solution is a vertical hatchway (7) as descri bed above

but having one or nore horizontally sliding gate doors
TahK Hischatdgliéttsr el ative to said hatch franme (72)

| ocat ed above the bottom plate of the vessel. This
Onegprumipem ofisaid taake (2)ieay arefesailiy bedyevidgdiwith espastmers tank

. “ L C: aSs

defi LENTHG Brse (3 RFBRER 35 iR SBMRNGTTAKSS Rlorder to
avbiduhbving theodack qralohyitudiaal putkheadgsuktkepi irg and theishbdcome

of operation according to the invention -19- said one
meghapisady defejpadawiile domping,$af-a cargo tank deck (31)

and provided with one or nore hopper trunks (6), with

one or nore bottom hatchways (7) with hatch actuators
Tahk hpppers openi ng and cl osi ng hatch cl osi ng devi ces,

such_ as hatch doors (71) as,il]Justrated in Fjgs. ay.
Any segimeghieckires 2 G anols ﬂéfﬁpgﬁ@ﬁoam sedifiest fo, 8ie. For
as?ﬁ'g?g# tsﬁ(ﬁiﬂ?.tét’@ Jdrahbke of Ak EnkE2F afe gTB\ﬁd@Et\bi?rﬂ g?nfe or more

nvention conprises one or nore rounds of
hoppétso® ngvitht bppper surfases (66 t8,nG1wH2e rattipudesaidnooe or more

hafiBvBOr o TR dichney BF ehitacss off POERHES & BoR A8 & Starboard
ma?qu )%t&%!tﬁ@bd‘éﬂ shrays (60) %ﬂahgeaabét\b?érchthécwg?btef] Zand the

This wll prepare the tanks for | oading

longitedigiahjutikhegd assghown ke thexlefir efthervgriieal sentreboe pf Fig. 1, and

fuffF O iraied L K2 TR Fad oot (o) Rl BroVidda witn
seforiddrgeaukifian Raetahopped.surfates @Y vilich rarei stedpeméitan said
into the water and settles in said one or nore t

Kk
main)ateraldhaard suri@ces (6P).|susbas dustratachiouhe gabt pkthe vertical
ceRttLIifPBPRE]. £aPthe Mtk BXCESSoVRAER With parallelly arranged port and

starboard hatchways (7), an intermediate central hopper (8) may be arranged.

Hopper arrangements as described 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



- the excess water is sinmultaneously drained fromsaid
tanks (2) through a first, upper drain threshold (27)
arranged at an upper desired |evel (251) of one or
more overflow trunks (25) irA7said one or nore tanks
(2). The excess water is released to the sea through

inct8aded hRbwaRB)tanRVeludiciRing ihbfeaidel stamilith Of titsveddid in general,
ship's draft is controlled using the wi ng‘ tanks. The
i

as| thadiango eenyarf raass isyloweredbnthreugh ausempinadipg of selegvely low

nopfgr 3oiel @€ &g HrkishF IR Y8R dfle SERPE Tty g8 used to
initlateramDmiaiitg thB)cargs abRtBRIughrthsMctiofvRatcawagser al
econom cal aspects). when arriving at said dunping

range (B), the cargo tank dunping vents (33) are
Haﬂ@t‘?ﬁ%grhﬂ ﬁgérq\eﬁﬁrgo tank deck (31) to allow free
passage of AT T

I'nto the tanks as sand i s dunped

In tﬂr(rj prefarred Qerﬂimjdimﬁnt ohthe ipvavt;%ni saifl (Iziattﬁiwayas (@) comprise one or
er pressure i e_tanks. en the vents ar .
h REFING %V'ﬁﬁ§/r2§i’s?€-n%& %HP'P VS0P Ob TBOEY '%ﬁ%ﬁaﬁy dinged hatch

. . . .
dodfs 7 I\FAMENEP1dr Oneiffy dUMvaRIS 3G fibich Wodiy BRe Bhaed to the
hateh rframes af2$. wAchopeay rige gjeneralhyk arsingedt imdmiwbgn nerpssing
s A b Ko b e 5388 Sl ¥ 880 1 gower s
lostSon the!HafcH fsh iaBtzter g‘ﬁrz oh Bfe ABRMAGY [7)Shad'bt opened by

dunped free of sand. Then water wll flow i'nto’tanks
operatgg thedmaich ied siecpring mgidge (8¢ pndrhwigihrod actuatordsananually
coPEHEL 5B EY SRRy e SBlB A58, M BHER or eing
cloxednmng! ;@éﬁbﬁéﬂeﬁ ReVigon®4l Opmko: B &5 tHeP Ratoh frdmeb(723 afeY ddenping.

ree o bal | d with

dunped sand and i medi ately aste

Thechateh fremes ehguidrhe peavidad with avisamej grsketi(16) inimeder to prevent

o oA I8 b B B
the fragwe gdokdt(T6)Y s ent@ly watirtightof sand. During the
absence of the vessel of the present invention from

the dredging range (A) one or nore very |large sand

ACKREING'3 & FES6ALRSeh Bl HERS) RRlEen PEaoRAEt ipes 2
withf $aid ihatcly dobret (7d ) @ne noounted én drledefi meanee kavdrdank web frame's
(21) top flange (211) as illustrated in Fig. 1 and in Fig. 2. The hatch doors (71)
are advantageously arranged for opening 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



There are several advantages of conducting the

operation in this manner. Letting water bleed into the

tanks increases the draft and reduces the required

punpi ng el evation. Letting-Wdter bleed into the tanks

bef ore | oadi ng reduces the structural |oad between
undasiably | BlecketN th et Sperh igdshidnt afssS dufApiy. thé lBofARMdl in this

slurry in water during loading allows the sand to
mannardisnbe better proteetedrie cage el gmmAsing t he sand slurry

in water prevents sand smashing onto the bottom of the

tank and the hatches. The above nethod may be i nproved

Fnlfng?Wmérdmrmglémﬁsiul@amg after the step of haV| ng
Ied said tanks (2) to a desired degree, dra

hedpaks aasprefgrablyr rigiranged iureing aaﬁlallm |0é1entmy fi &ﬂd with sea

t
watlh BpRYE oy @ig" St s TR Ie il £B8hy ZEnere WY befio the
hatehvgayst @hk FilBng twater detei thedtdnkeebefore duatiitg ttiee wamll dlarry will
an p crust of reduced water content of said s
a"P@&ﬁH% %@

REGRTR ug;grg oethe &ank é%lto t)%agrgtec;que f@lﬁn p93§‘d slurry

I
cufyi phasR I Py 15ad 56, SBYKS i B of o tank
othémlsadm MDrewernmd band ahksy wall dlétmw&e fantbettealin the tank if

wat er, | evel, increases the stability of the vesse|
allpRaicios Fihdn (WAl Johd A0 RdsSERRIC SR conB 8 Bvoided. Another
ad‘%@ﬁ Bf %reézéi'ﬁéelf rélft 'Th@gllédqﬁc&ﬁ{iﬁ{g {c?‘l’t‘?é M\)énilaﬁ during
san orns a nor ess wet but nore -
Ioaqmgns cedm:ng)ﬂhe;aﬁmgu inengh’efarWnpmgdhersmd siurry on board and

d i d |
5§ ERon TR st igafuimpo it Bip ity Glhpfgands of
toieeRaRsdrRl $Ibayholdebrasel. According to an enbodi ment of

the nmethod of "the invention, one may, during the step
of |l oading sand slurry at the dredgi ng range (A) or

AR HB B b0 ERS S BE e, T TRl ok TR may be
replated Byotosiagl betomnvaloes qwh(motanustfmcgwsa;nducgabbtt@m gate
(100 Thi s st ep{c may grow de advantages both at the

Shaﬁéd Mg SAkh geNCA By arranged (for apeniagt yartically
ol e R ¥ é?é'%%!)%?s*%ﬁé& TR I vae

gate khaft T @)yreduodesothetwiset corhbestvessesdnaurectangfulscfmame.
“slurry being dredged or punped or dunped. Using the
wing tanks (15) for circulating cooling water for
V -
ARG aReTRYE; TatPRal Siden BFaT Yl FAkNIEY X7) S described
above\dutl davinigt dnebemors Mrmamtaﬂy dliding gaté dobrsa(i 1 gslisling relative

to gt Halbh e da3) eptery abive 1 Bitiont Hetoneh e Y8sel. This
soﬁﬁidn' Q4 habe thkl 95‘&1@38\%1’(@ e adit r@épédietowanﬂgrdt@dﬂéé location
artially dunped t he sea or partially or

ab@weuthelsgetbptﬂtmg%wlbas sohbelygdllwmdr@m apssiing puclosing, due to

o P SRR e S 78

circulating cooling water for engi nes on board the
dredgln vessel (200) may allow the dredgi ng vessel to
A mnethed ehaperglipniascerding & thengvealid wat er to cool its
engi nes while cleaning cooling water filters. In an
enbodi nent of the invention the ship according to the
Thenmehtl@tm comprisesoadnéthed Sfon tbrepramediransportiog i df Surtchusmg a
%N wat er and pung g i.t via a discharge line fromth
gesand, carier {40 M\@thoﬁtwllt He WIHh@n@oorb@Oésztcamaanks (),
elther directly through a "rai nbowi ng" nozzle or via
an auxiliary barge. - 22 -



W claim 1. A nethod for |ong-range transporting of
sand using a very large sand carrier (100) with a hull
(1) with one or nore cargo tanks (2), said one or nore
cargo tanks (2) having a caifo tank deck (31) and
provided with one or nore hopper trunks (6), with one

sa@l'%)ﬁ@rd? rR8kd eardertdnkeaps halting™h td(ér IO Eegl?‘(?»‘i?)?gérll gpk)vided

_ operated by hatch actuators (11), conprisin _
witbrongeemase hopper truhks {G), Mitli one ot mese bottbat hatchways €7) with

nalgs BRSSOy TP BieRing Aol ARSHE (4PN cbShg EGH, spon as
hatdhogodre (dey bs ARustraled i'FigsN1 @M BrorBYnfca? vaRisbrixibinghatch
hatchvvaﬁég(?) usi ng sai d hatch actuators (11), - using

dogrsydesniibed ascaitasnafivmbatchiclesing dayices r ange (A) for
| oadi ng sand slurry through at |east one slurry
| oading line (5, 55) arranged for |oading sand; -

Thel hethaw of ahd indattic EbRipris@s HHED of Mheres abthdd be théFdllowing
settle in said one or nore cargo tanks (2); - draining

St%@éess water from said cargo tanks (2) through a

- 5t Blang AR, 68 b R LBy b ST, P AR one
or (ikire bottosahdtchneysr (7)othenaioging saitkend 8 mionrd botlopabiatohways
(7 iiing Sel Botohasavatak Lt () RrwilTEDeie et Wk forlgatingcat the
ik A R (R

- thogreaidrgdgiag yesseln200) ippuseyl aethesdredgingi rangeai(A) éarlgading sand
slutr%nt%roduegchkat( I%%gf. one slurry loading line (5, 55) arranged for loading sand.

- the sand slurry is dumped into the water and settles in said one or more tanks
(2). The sand slurry will separate into wet settled but compact sand, and excess
water.

- the excess water is simultaneously drained 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). 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



- opening one or nore of said hatchways (7) and

dunpi ng sand at the dunping range (B), while allow ng
water to bleed into said one or nore cargo tanks (2) -
sai ling back to said renote28redgi ng range (A) for
renewed | oading of sand. 2. The nethod according to

befda@ig@réu roRf $&VerhlNgspachd préfe'PélMi_/ @ggﬁ{ d)dcﬁguﬁﬂiefﬂe& ?érg@%r tank

f
anks (28) to a desired degree, - draining sai
sectionyd, 8abks, 23 iltustraterhiraFigedomaydreappened st @pg)dumped free

sai erflowtr 25 or, of dpfferent trunk .
of (saed) i et WLk Bty BB 1o53.001 4T e ALY Hemains deep
dra@htdhaihel 86a WBHAEtUra0MagiaNeh ithe ThilldakAtgsh tantfslldo reside
to a desired level in order to provide an upper crust

belsw aagiveretimitaBubsequanily: even-sambesesh tanks<erdanly septiens 2, 4, 6,

o 38 o GO he S A CHR BB B A ACIARR. Trerey

thélvesst) mdlebs ejustéd totd dubirardtattlandriyintdsih ehel st tamgs.

range (A) or - during the step of dunping sand at the
- thervesagl maMdhep sail hagknly $aid ramete d&;%ng 1879¢ éf) for renewed

i: i g cooling water for engines on board the
'°"’{C/dé'5§8r§%% * sand carrier (100).

During the absence of the vessel of the present invention from the dredging
range (A) one or more very large sand carriers according to the invention may be
loaded at the dredging range in order to utilize the occupation efficiency of the

one or more dredging vessels.

There are several advantages of conducting the operation in this manner. Letting
water bleed into the tanks increases the draft and reduces the required pumping
elevation. Letting water bleed into the tanks before loading reduces the structural
load between sand-filled and water-filled tanks. Dumping the sand slurry in water
during loading allows the sand to distribute better in the tank. Dumping the sand
slurry in water prevents sand smashing onto the bottom of the tank and the
hatches.

The above 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



4. The method according to claim1, during draining of
excess water fromsaid cargo tanks (2) through said
first, upper drain threshold (27) arranged at an upper
desired | evel (251) of one 8t~ nmore overflow trunks
(25), adjusting said upper desired |evel (251) by

staipde upper tcelistsefoganmd) inl e tamior Theo eradt \8illi sreosstr rdumf/actlon and
trunk (25) 5. A marine | ong-range sand trans

%m%w advanfaga ol M#Brregel@m stabijty @zﬂq@ e@wente$lgshlng

mllfe kng between a marine sand source (A)
davvl atgér@r ta)lc/j stationary dredgi ng vessel (200) and

a du_rrpl ng range at renote marine distance to a sand
AcsRHid T SRSt ol e e B Yo i e
e n‘gve&e?)ogfgm‘*ae sep o
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very large sand carrier (100) “conprisihg - a h
(Bywherettee wataronay berlgoaltyapaliuted by sesiimeotasy partinbes around the

safi i it B R SRk 3 R Spty el t9,the vast
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at chways ;
advantage gver( h%vmg a cooling circuit in the sea. When sailing, the slightly
heated water of the wing tanks may be partially dumped to the sea or partially or

entirely exchanged or simply allowed to cool.

Further, during the step of loading sand slurry at the dredging range (A),
temporarily using 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.



- said a dredgi ng vessel (200) at said dredgi ng range
(A) arranged for |oading sand slurry through at | east
one slurry loading line (5, 55) to said cargo tanks
(2), - said cargo tanks (2) 2@th said water arranged
for receiving said sand slurry and all ow ng said sand
slurry to dunp into said water and settle; - said

cargo tanks (2) arrange r adrzal.0i Nng excess wat er
through a first, upper Mrﬂ%%shol d (27) arranged
at an upper desired | evel (251) of one or nore
overflow trunks (25) in said one or nore cargo tanks

(2) lel.€ ' ] r

14 ot shohetioR, [ oPETa08e STfIER B Bh8 oo, d Vel Farog sand
cdrriet ¢t00Y with \wehulb éhdwitie oredersimoesl carr tamks (), dsaiy Dhenor more

arranged for allowing | on ranlg?%rmn ne tr

cagpvisBks 44) BauRg; #catgm dardodeek (Bh) angprevidgd gﬁ%pﬁa or more

cmr@ d‘.?nk‘b}’vggt}?\a sang%r ry f o@ﬁfgﬁg‘c%‘csing devices

(Medvaznpeiated by hattteactmators ($8a)d tr ansport syst em of
i.m5, du sal d s for seabed
cWBB%‘PSther FQunds,0 afgg%g‘?ih léo% Sseabed for
pi pel idifsy Wat&obféé@ ﬂ@%ld“gné‘l’ﬁsrhbﬂﬂ?bh@bstar&s (szhrough said

marine sand transport system according to claim
sai don@oymcae@@tt@anhatshmyeﬁbeu ng conparable in size

toadbTing MG SIS, BRlsholy  hicly phO4E, Bl dia botom

t Onnﬁétchw%ys '(h)euéTﬁ{; ls@Rj RataH dot@dt@fsqﬂﬂgsyﬁ em accor di ng
toclaimb, said &)@vessel 200) havin

| oadt ngmga@)sicedgmgfveéﬁplr Ot & 9reﬂglrtgotan9@189)ﬁpr ¢pading sand

shur g ARSI afR3YE oRE WP R¥diHg ffe $5765) arranged for loading
sand;
- allowing said sand slurry to dump into said water and settle in said one
or more cargo tanks (2);
- draining excess water from said cargo 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 cargo tanks (2) and
releasing said excess water to the sea through an outlet (29);
until said cargo tanks (2) are filled with wet 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 bieed into said one or more
cargo tanks (2) |

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

2. The method according to claim 1,

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

3. The method according to claim 1,

- 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).

4, The method according to claim 1, during draining of excess water from
said cargo tanks (2) through said first, upper drain threshold (27) arranged at an
upper desired level (251) of one or more overflow trunks (25), adjusting said
upper desired level (251) by using a telescoping upper portion of said overflow
trunk (25).

5. A marine long-range sand transport system comprising one or more very
large sand carriers (100) for shuttling between a marine sand source (A) with a
generally stationary dredging vessel (200) and a dumping range at remote
marine distance to a sand dumping range (B);
- said at least one dredging vessel (200) arranged for loading sand slurry (ss) to
said one or more very large sand carriers (100) at said sand source (A);
- said one or more very large sand carriers (100) comprising one or more cargo
tanks (2) arranged for transporting said sand slurry (ss) over a long marine
distance to said sand dumping range (B) for dumping said sand slurry (ss),
- said one or more very large sand carrier (100) comprising
- 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),
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- said one or more bottom hatchways (7) arranged for letting water bleed
into said one or more cargo tanks (2);
- said hatch actuators arranged for closing said closing devices (71, 77) in
said one or more of said bottom hatchways (7);
- said a dredging vessel (200) at said dredging range (A) arranged for
loading sand slurry through at least one slurry loading line (5, 55) to said
cargo tanks (2),
- said cargo tanks (2) with said water arranged for receiving said sand
slurry and allowing said sand slurry to dump into said water and settle;
- said cargo tanks (2) arranged for draining excess water 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 cargo tanks (2), and for
releasing said excess water to the sea through an outlet (29), until said
cargo tanks (2) are filled with wet sand to a desired degree.
said system arranged for allowing long-range marine transport between said
marine sand source (A) and said dumping range (B).

6. The marine sand transport system of claim 5, dumping said sand slurry
(ss) for land reclamation.

7. The marine sand transport system of claim 5, dumping said sand slurry
(ss) for seabed preparation such as for preparing the seabed for pipelines or
bottom standing constructions.

8. The marine sand transport system according to claim 5, 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.

9. The marine sand transport system according to claim 5, said dredging
vessel (200) having a loading capacity of approximately 20 000 tons/hr of slurry,
thereof about 5000 tons/hr of sand.



