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IMPROVED METHOD AND APPARATUS FOR SAND UNLOADING AND

DELIVERY

Field of the Invention

The invention relates to the transport and unloading of sand from a bulk carrier.

Background

As part of the land reclamation process sand is placed in large quantities so as to build
up a granular base. In order to achieve this sand, in dry condition, may need to be
obtained from a considerable distance from the reclamation site. To this end, in some
cases the sand is transported using bulk carrier ships having several holds into which the

sand is placed from the sand supply site then delivered to the reclamation site.

It follows that this represents a significant cost and any improvement to the process may
lead to substantial cost benefits. The economic viability of the project, for instance,

may depend upon the efficient delivery of the sand.

Consequently, there is a need to minimise the operation period of the bulk carrier not
only in terms of fuel costs but also the hire cost for the ship. Whilst optimization of the
actual voyage in terms of speed .and route are well established, the time taken for
loading and unloading of the sand represents a substantial cost in terms the fees charged
for the hire of the ship whilst it is at anchor during loading and unloading.
O

*G00002*

—_



5 The invention relates to the transport and unl oadi ng of sand froma bul k
carrier. Background 10As part of the |land reclamati on process sand is
placed in large quantities so as to build up a granular base. In order to
achieve this sand, in dry condition, may need to be obtained froma

consi derabl e distance fromthe reclamation site. To this end, in sone cases
the sand is transported using bulk carrier ships having several holds into
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crane with an expected unloading time of 4 to 5 days. Removing a finite volume of

sand (generally no more than 12m?) in this conventional process is a time consuming

and, subsequently, needs additional transhipment to actual reclamation area.

10

Summary of Invention

In a first aspect, the invention provides a method of unloading sand from a ship, the
method comprising the steps of: providing at least one hold within said ship, said hold

15  containing a volume of unsaturated sand; flowing water into the hold, using water jets,
and consequently; saturating a portion of the unsaturated sand; creating a pond of
surface water on the sand within the saturated portion; agitating sand within the
saturation zone so as to place sand particles into suspension within the pond; pumping
out said suspended sand from the ship to a designated location.

20

In a second aspect, the invention provides a system for unloading sand from at least one
hold of a ship comprising: at least one water jet, said water jet arranged to direct a flow

of water onto a volume of unsaturated sand so as to form a portion of saturated sand and



Therefore, two key determ nants for economc viability are maxi m zing of
t'he sand volune per trip and mnimzation of the turnaround or cycle tine
for the ship fromloading to unloading and return. 5 Wth regard to
techni ques for unloading this is currently achieved by a grab bucket and
crane with an expected unloading tinme of3 4 to 5 days. Renoving a finite
vol unme of sand (generally no nore than 12n8) in this conventional process
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hol d 15containing a vol une of unsaturated sand; flowi ng water into the
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i nvention provides a system for unloading sand fromat |east one hold of a

Ship CoMpr g digiry PloriiaSly 9%uiBhRiedland BRI ERKeT j et arranged to direct
a flow of water onto a vol une of unsaturated sand so as to forma portion

of saturated sand and 3 a pond of surface water within said portion of
saturated sand, and; a sand punp arranged to be placed in the pond for
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purpt ng ﬁ)agmg an sporting sand with low water content (by trying to exclude water

when loading sand) from the sand source site, the first key determinant (i.e. the
10  maximizing of the sand volume per trip) can be achieved. The substantial exclusion of
water from the hold maximizes the loading volume of the sand within the hold and so

maximizes the quantity of sand delivered ready for unloading.

This does, however, prevent the use of prior art processes (i.e. full saturation unloading
15 method from a bulk carrier by using a float equipped with a mud/sand pump), and thus

requires the use of the traditional grab bucket approach.

However by controlling the inflow of water into the hold and then pumping out the sand
in suspension to a reclamation site directly, the sand can be removed quickly, as a
20  continuous and one-stop process (i.e. suction and discharging simultaneously), and at
typically a much higher rate than the traditional grab bucket and crane, ultimately

decreasing the period of unloading time significantly.



Accordi ngly, the present invention provides a neans for an innovative and
fast ‘5unl oadi ng by enpl oying a direct suction and di scharge system (i.e. no
transhi pnents are necessary) for initially dry (unsaturated) sand in the
‘hol ds. By | oading and transporting sand with | ow water content (by trying
to exclude water when | oading sand) from the sand source site, the first
key determnant (i.e. the 10 nmaxi m zing of the sand volune per trip) can be
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controlling the inflow of water into the hold and then punping out the sand
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underlying . the pond of water at. the point of punping. The process may, al so
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additionally required anmobunt of water for agitation by water jetting within
the sand. Thsturqisevdrkimg proysiriydes creating and control ling and/ or
" maintaining a partial saturation of the sand within the hold until it is
fully gaturated by the infiltrated water while the punping out of the
wat er/ sand m xture i s working properly.

In one embodiment a preceding step may include the formation of a hollow so as to
facilitate the formation of the pond. This hollow may be achieved by a grab bucket
scooping out a quantity of sand. Alternatively, the inflow of water may be applied in
the form of water jets which agitate the sand at high pressure, so as to form a pond.
15  Whilst this assists in the agitation of sand during the pumping process, at the initiation

of the process these water jets may simultaneously create a hollow and the pond from

which to initiate the process.

During the pumping process, a pump may be suspended and/or supported by a cable
20  such as from a crane or other handling systems. The suspended pump may also be
adjusted in the location by a crane or other handling systems (i.e. moveable both in
vertical and horizontal directions) as the sand is removed so as to prevent any
interruption to the process. This pumping out process may lead to the formation of high

walls surrounding the pumping point. In a further embodiment the water jets may be



10 I n one enbodi nent a preceding step may include the formation of a holl ow
so as'to facilitate the formation of the pond. This holl ow nmay be achi eved
by a grab bucket scooping out a quantity of sand. Alternatively, the inflow
‘of water may be applied in the formof water jets which agitate the sand at
high pressure, so as to forma pond. 15 qMilst this assists in the
Aagitation of sand during the punping process, at the initiation of the

process these ter jets,.may siknulta usl reate a_hollow and the pond
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by a crane or other handling systens (i.e. noveable both in vertical and
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interruption to the process. This punping out process may |ead to the
formati on ofithin te psall s surroundi ng the punping point. In a further

enbodi ment the water jets may be 5 used to progressively control the walls
by diregting the water jets to intermttently collapse the walls into the
punpi ng point. This may further facilitate suction of water/sand m xture
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at the peripheral edge of the hold so as to provide access to all areas of the hold. To
ensure no “blind spots” are formed, multiple water jets may be used around the
periphery of the hold. This has the advantage of removing “blind spots” as well as
10 minimizing remaining sand at the corner and bottom of vessel at the final stage of

removing water/sand mixture.

In a further embodiment, a direct water jet system with multiple nozzles may be
provided attached to the pump so as to direct the water jet into the pond from the sides
15  of the pump position. This is an essential water supply and jetting system which allows
creating and maintaining a partially saturated zone, termed as water pond. This has the
dual advantage of both ensuring a degree of agitation directly at the point of pumping as
well as provide a cavity expansion effect proximate to the pump and so control the rate
of progressive movement of the pump. This direct water jet may be directed
20  downwards in a direction of lowering of the pump. Alternatively, or in addition to, the
direct water jet may be directed outwards at various, possibly pre-determined, angles of
ejection, so as to provide an area effect to the agitation and so increase the area of cavity

expansion. In a still further embodiment, they may be several water jets directed at



To this end, the water jets may be nounted to bul k heads of the bulk
carrier for instance at the peripheral edge of the hold so as to provide
access to all areas of the hold. To ensure no "blind spots" are forned,
multiple water jets may be used around the periphery of the hold. This has
the advantage of renoving "blind spots” gas well as 10 minim zing remaining
sand at the corner and bottom of vessel at the final stage of rennving
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naintaining a partially saturated zone, termed as water pond. This has the
dual advantage of both ensuring a degree of agitation directly at the point
of punping as well as provide a cavity expansion effect proxinmate to the
punp and sdn onatembbdinteat et purap npayolys of s isuficieny eamasity ab puhp tharspspehtied
direct water jet may be directed 20 downwards in a direction of |owering of
the punp. AhddediRRily ¥obpoardrant o 2AdthdreRgtpdint bheuctizs 8fta re@h@btidLireamy be
directed outwards at various, possibly pre-determ ned, angles of ejection,
So as to provide an area effect to the agitation and so increase the area
of cavity expansion. In a still further enbodinment, they may be several
water jets directed at different angles so as to sinmultaneous eject

wat er at tﬁg!%igi%ﬁwgggﬁiiﬂﬁxﬁﬂﬁﬁes. Such pre-determ ned angles may be, for
exanpl e, 900, 45 or 30. I n one enbodi nent the punp nmay be of a
sufficient capacity to punp the suspended 5sand directly overboard and to a
di schargi ng point of such as on a reclamation area. Brief Description of
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wth respect to the 10 acconpanying drawings that illustrate possible
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possi bl e and consequently, the particularity of the acconpanyi ng draw ngs
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description of the i nvention.

accompanying drawings is not to be understood as superseding the generality of the

preceding description of the invention.

15 Figure 1 is a plan view of a bulk carrier having a plurality of sand unloading systems

according to an embodiment of the present invention;

Figure 2 is an elevation cross-section of a hold of a bulk carrier having a sand unloading
system according to a further embodiment of the present invention;

20
Figure 3 is an elevation view of a detailed sand unloading system according to a further

embodiment of the present invention, and;



15Figure 1 is a plan view of a bulk carrier having a plurality of sand

unl oadi ng systens according to an enbodi nent of the present invention;
Figure 2 is an elevation cross-section of a hold of a bulk carrier having a
sand unl oadi ng system according to a further enbodi mrent of the present
invention; 20 Figure 3 is an elevation view of a detail ed sand unl oadi ng
system according to a further enbodi nent of the present invention, and;, 7
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Descriptio Figyre. 1 sh a shi. in this case a bulk carrier 10, havin
five holdsqﬁgmg oanﬂinﬁgﬁﬁ?e'égha¥¥wted with a system5 according to °
the present invention. In the case the bulk carrier is arranged to
transport sand froma supply site to a reclamation site and then once it is
arrived the system5 can be installed to unload the hold 15 of the bul k
carrier 10 Ddaildd Dedcriptioe appreci ated that the system according to the
present invention is not limted to bulk carriers of a specific size, and

t heref ose nmay be adapted to fit ships of a range of sizes and shapes. As
can be seen fromFigure 1 the system conprises water jets 20, 30 directed

to a Figure 1 shows a ship, in this case a bulk carrier 10, having five holds 15 each of which

has been fitted with a system 5 according to the present invention. In the case the bulk
carrier is arranged to transport sand from a supply site to a reclamation site and then
once it is arrived the system 5 can be installed to unload the hold 15 of the bulk carrier
10 10. It will be appreciated that the system according to the present invention is not
limited to bulk carriers of a specific size, and therefore may be adapted to fit ships of a

range of sizes and shapes.

As can be seen from Figure 1 the system comprises water jets 20, 30 directed to a
15  portion of the hold in which is placed a pump 25. The water jets 20 place the sand into
suspension whereupon the pump 25, which is immersed in a pond of surface water,
pumps the sand in suspension out of the hold through outlet pipes 35. The pump will be
selected based upon the requirements of the system and can be readily determined as a
function of the desired rate of unloading of the sand, the volume of sand to be unloaded
20  and the distance to which the sand must be pumped, etc. For instance, the designated
location for the sand may be directly to the reclamation site (either onshore or offshore)

or to an intermediary vessel or vehicle.



15 portion of the hold in which is placed a punp 25. The water jets 20

pl ace' the sand i nto suspensi on whereupon the punp 25, which is inmersed in
a pond of surface water, punps the sand in suspension out of the hold

t hrough outl et pipes 35. The punp will be sel ected based upon the

requi rements of the systemand can be rgadily determned as a function of
the desired rate of unloading of the sand, the volunme of sand to be
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system according to the present invention has been nount ed. The bul k
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which may be | and reclamation site. The systemis then nounted to the bul k
carrier, winhduntdidetoshis belincanigoy with tige syatear coreprssifd wated jas phiapd wipumpSwitlat er
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commences by water jets 55 projecting water 60 |nto the hol d. The rate of
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taken fromthe punpi.ng zone 80 and punped through an outl et e 90, The
wat er j etsJigs 5#&%%@?1@%9 cret%wq}rﬂfmf?w%r whi |l§ﬂrefntwa?%€y et ani ch
the punp 75 is imersed but also of sufficient pressure to agitate the
surface of oftvatgdifdingEcensof 1l mdiltcasioni mteorfshe spidach ssewhgpartiallyl seturated o
suspension within the pond 70. Thus, a high sand content within the water
punped 10r ormohé1 85 foalsh maintEned aidnie dontrdlled By thh@utflomaot sdndtin kipetsigh eaket he
vol une of sand in suspension within the pond 70 the greater the rate of

unl oadi ng qforﬁhﬁﬂﬂmﬁn%l%rﬁ%@ pate] p%ﬁ{yegy}ggu%}§gpb&g F;pg gohe capacities of the

punp. 20 In addition he punp fmay have attached thereto, an additional
water jet 62, providing a flow of water 63 into the sand so as to further
excavate and agitate the sand into suspension. It will be appreci ated t hat

such direct_water be att ched o the Sus froma
cabl'e or ot HEMAHRSBARENEat> 18 Y Pvidse WPpbEll Wapart) BRCh ik o ¢ o
the pond into which the jets of water are directed. 9
75 is immersed but also of sufficient pressure to agitate the surface of the sand 65 and
15  so continuously place sand particles into suspension within the pond 70. Thus, a high
sand content within the water pumped from the hold is maintained. It will be clear that

the higher the volume of sand in suspension within the pond 70 the greater the rate of

unloading of the hold 40 can be achieved, subject to the capacities of the pump.

20  In addition, the pump may have attached thereto, an additional water jet 62, providing a
flow of water 63 into the sand so as to further excavate and agitate the sand into
suspension. It will be appreciated that such direct water jets 62 may be attached to the
pump, suspended from a cable or other such means so as to bring the direct water jet

proximate to the pond into which the jets of water are directed.



G ven the size of the hold and the volune of sand to be unl oaded the water
jets 55 may operate at a rate in excess of 1500 nB/h in order to create the
pond 70. To this end, this would allow a punp systemto punp the sand in
‘suspension (i.e. a water/sand m xture) 5at 1500 to 2000 nB8/h. Figure 3
shows a punp assenbly 100 according to & further enbodi nent of the present
invention. Here, a simlar punp 105 to that shown in Figure 2 includes
water jets 135 nounted to the body of the punp 105 and secondary water jets
112 proximate to the 10 punp intake 110. These mater jets 135, 112 having a

supply Iin 145, dire 4 10 tate t
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135, 114 also allow a cavity ansi on effect as they are directed
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t he punp 105 can work down through the sand 120 at a nore efficient rate.
It wll be wibbplleraguerp sysm tonpinp thectandért sspersian (eya bategsard mixding)
supported, other than on the punp, whilst still achieving the

af or enept i anesbhdxeP®DOLe/h. This may | ead to walls of sand generated by the
expansi on of the bottom portion of the pond within the hold. These walls
may be stable given a typical angle of repose for the 20 dry sand of
approxi mately 30 degrees In order to induce the collapse of the walls,
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mounted to the body of the pump 105 and secondary water jets 112 proximate to the
10  pump intake 110. These water jets 135, 112 having a supply line 145, direct flow 140,
114 to agitate the sand 120 so as to place more sand in suspension within the pond 115.
The localized water jets 135, 114 also allow a cavity expansion effect as they are
directed generally along and around an axis defined by the lowering cable 125. Thus,
the pump 105 can work down through the sand 120 at a more efficient rate. It will be
15  appreciated that the direct water jets may be separately supported, other than on the

pump, whilst still achieving the aforementioned benefits.

This may lead to walls of sand generated by the expansion of the bottom portion of the
pond within the hold. These walls may be stable given a typical angle of repose for the
20  dry sand of approximately 30 degrees. In order to induce the collapse of the walls,
water jets placed peripherally around the hold, such as those shown in Figure 2, may be
used together with the localized water jets 135, 114 of Figure 3. The peripheral water
jets may then be used to provide a further supply of saturated sand into the pumping

area.



10 In a further enbodi nent, the water jets 135 may be sel ectively novable
136 so as to vary the direction of the flow of water, using a hydraulic
actuator or simlar device for rotating or pivoting the nozzle of the
‘direct water jet. For instance, the direct water jets 5 135 may al so be
used to collapse the walls of the unsatygated sand as the suspended sand is
progressively punped out of the hold. Alternatively, or as well as, the
adjustability 136 of the direct water jets 135 nay all ow an operator to
expand the size of the cavity into which the punp is |owered. This nmay al so
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increasing the area of available sand to agitate, it follows that the

sand/ wat er VATyxthadireglion ofcthe rﬂ@@p@%wrltﬁgug;lmgr?ch)@a%léw actyator.preumilar deyiqerfer
enbodi nent, the variation in angle of the direct water jets may be achi eved
t hrough t heotatimgohpiwnﬁng)fhepiopelefdftthd digst patar het. hozinbtenest thehdiredt weter jetat er
jet, the 15end fitting being an el bow of a pre-determ ned angle, such as,
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fitting at the end of the direct water jet. As shown, the direct water jet
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ability to increase the rate of suspended sand to be pumped out by increasing the
10  sand/water mixture within the pond. By increasing the area of available sand to agitate,

it follows that the sand/water mixture will correspondingly increase.

In a still further embodiment, the variation in angle of the direct water jets may be
achieved through the attachment of pipe fittings to the nozzle of the direct water jet, the

15  end fitting being an elbow of a pre-determined angle, such as, 90°, 45° or 30°.

Figure 4 shows the consequence of a system 150 having a 90° fitting at the end of the
direct water jet. As shown, the direct water jet is in fact a side water jet 155 mounted to
the pump 105. A flow of water, or ejection, 160 is directed to the side 165 of the pond
20  so as to dislodge sand from a higher position within the pond. Consequently, sand 170
released from the pond walls flows into the pond, increasing the volume of sand in
suspension 175. The increase in the ratio of sand to water therefore improves the

efficiency of the unloading process.



11 In effect, the side water jets 155 increase the surface area that is
available for agitation, leading to an effectively larger volune of the
pond hol di ng sand i n suspension. It will be appreciated that the system
may include several direct/side water jets acting 5together at various
angl es of water ejection so as to agitage sand wthin the pond at several
points sinultaneously. 12 Cains 1. A nmethod of unloading sand froma

ship, the gﬁ%ﬁ@& &%%Pc{;! ‘aatgxgjetshﬁss%&%ﬁse%e SRR HLNB ARk ol S fezg%gmk&

W thin sai sal contalning a volune of 5unsatur at

flow ng wa into t hol d usi ng nd co uentl saturating
a portion ‘Fadﬂrf‘getotfﬂscgﬁﬁ?‘éﬁl)é&r%eéﬁ’a me Oﬁﬁeh?ﬁqlﬁﬁgé §ﬁe §9Pf ace wat er
on the sand within the saturated portion; agitating sand wi thin the
saturation zone so as to place sand particles into 10suspension within the

pond; punping out said suspended sand fromthe ship to a designated
| ocati on. It will be appreciated that the system may include several direct/side water jets acting

5 together at various angles of water ejection so as to agitate sand within the pond at

several points simultaneously.



2. The nethod according to claim1, further including, after the punping
step, the steps of progressively and sinultaneously, saturating the

unsat urated sand, l1l5agitating sand, using the water jets, into suspension
and punpi ng out suspended sand. 3. The method according to claim 2,
wherein the progressively and sinultanegusly saturating step includes-

bal ancing the rate of flow of water into the hold with the 20rate of

punpi ng oublo.fmthe suspended sand. 4. The net hod according to any one of
claims 1 to 3% urther includi ng the step, prior to the flowi ng step of

hol | owi ng the unsaturated sand in which the pond is fornmed. 13 5. The

nmet hod according to any one of clains 1 to 4, wherein the water
introduction step includes the step of directing water against peripheral
wal | s of sandl. dnuethotlofprioading endsfaerd aghir, the metbod Rempowiag the sgeps Phe net hod
according to any one of the preceding clains, wherein the flow ng step

i ncl udes j etti ngrovadiap anfeast priccbaldrweithin shideshimrgel Hold coBtaBang a volute dhe

met hod according to any one of the preceding clainms, further including the
10step of contr @hldtdiedfsadd;| ocation of the punp as the sand within the hold
is progressively unloaded so as to maintain the punp i Mmersed within the

pond. 8. The mtﬁ%n&%&?{ﬂ%ﬂ&ﬁ%HolﬂWsir?é‘\%at%{)jae?%gncp&ﬁﬁ@éﬂeﬂﬂy;cl ai ns, wherein

the ship is any one carrier- or
saturating a portion of the unsaturated sand;
creating a pond of surface water on the sand within the saturated portion;
agitating sand within the saturation zone so as to place sand particles into

10 suspension within the pond;

pumping out said suspended sand from the ship to a designated location.

2. The method according to claim 1, further including, after the pumping step, the
steps of progressively and simultaneously, saturating the unsaturated sand,
15 agitating sand, using the water jets, into suspension and pumping out suspended

sand.

3. The method according to claim 2, wherein the progressively and simultaneously
saturating step includes balancing the rate of flow of water into the hold with the

20 rate of pumping out of the suspended sand.

4. The method according to any one of claims 1 to 3, further including the step,
prior to the flowing step of hollowing the unsaturated sand in which the pond is

formed.



15 9. A system for unloading sand fromat |east one hold of a ship
conprising: at |least one water jet, said water jet arranged to direct a

fl ow of water onto a volume of unsaturated sand so as to forma portion of
'saturated sand and a pond of surface water within said portion of saturated
sand, and; 20a sand punp arranged to beyplaced in the pond for punping out
sand in suspension. 10. The system according to claim9 wherein the water
jets are arranged to be placed at a peripheral edge of said at |east one
hold. 14 11. The system according to claim9 or 10 wherein the sand punp

i s suspended by cabl e .and ajranged to progressivel ontrol. of a |ocation
of the punp sg gget@e@ﬁgu?‘é’of ’égstgnﬁln}btﬂ?ﬁ Ple RS 1&%@%&@&1@”‘“ tLe WatsT The

system according to any one of clainms 9 to 11, further including at |east
one direct wat eintjesuctiemstep icludsa she gereotidirecting weatesragpiast pariphergbwally obe
nounted to the sand punp so as to agitate the sand within the saturated
portion of sandsard3andbdlapyiap el saadovatls igo the wdndi m 12, wherein the direct
water jet is selectively novable relative to the sand punp so as to
selectiyely vary the direction of water flow 1514. The system according to
claim 12 or 13, wherein the direction of flow fromthe at |east one direct

water jet vargeghkhodhf hofin é td gﬂ}aoffee&t fh€ qylrec%éf-nﬁ C@Jimg,h\%hé‘@ﬁdthp WiSing

step includes jetting water at a pressure in the range 4 to 8 Bar.

7. The method according to any one of the preceding claims, further including the
10 step of controlling of a location of the pump as the sand within the hold is

progressively unloaded so as to maintain the pump immersed within the pond.

8. The method according to any one of the preceding claims, wherein the ship is

any one of: a bulk carrier or barge.

15
9. A system for unloading sand from at least one hold of a ship comprising:
at least one water jet, said water jet arranged to direct a flow of water onto a
volume of unsaturated sand so as to form a portion of saturated sand and a pond
of surface water within said portion of saturated sand, and;
20 a sand pump arranged to be placed in the pond for pumping out sand in

suspension.

10. The system according to claim 9 wherein the water jets are arranged to be placed

at a peripheral edge of said at least one hold.



15. The system according to any one of clains 9 to 14, wherein said water
jets are 20arranged to operate at a pressure in the range 4 to 8 Bar.

14

11. The system according to claim 9 or 10 wherein the sand pump is suspended by a
cable and arranged to progressively control of a location of the pump so as to

ensure the sand pump remains immersed.

12. The system according to any one of claims 9 to 11, further including at least one
direct water jet;
said at least one direct water jet arranged to be mounted to the sand pump so as
to agitate the sand within the saturated portion of sand.
10
13. The system according to claim 12, wherein the direct water jet is selectively
movable relative to the sand pump so as to selectively vary the direction of water

flow.

15 14. The system according to claim 12 or 13, wherein the direction of flow from the
at least one direct water jet varies from 0° to 90° from a vertical axis of the sand

pump.

15. The system according to any one of claims 9 to 14, wherein said water jets are

20 arranged to operate at a pressure in the range 4 to 8 Bar.



