WO 02/ 094651 PCT/ SG02/ 00104 BARGE W TH TI LTABLE CONTAI NER The present
invention relates to a barge for use in the bulk transport of materials.
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compartments with hopper gates mounted at the bottom of the hatch compartment. In
use Hopper barges are anchored at a supply site, where material is loaded into the
hatches of the hopper barge or drawn from the sea-bed or river bed and pumped (e.g.
using a suction dredger) in semi-liquid form into the hatches of the hopper barge.
Once the hatches are full the Hopper barge moves to the reclamation site to unload its
cargo. Discharging is carried out by opening hopper gates located in the bottom of
the hatches below the water line. [t is crucial to ensure that the barge operates in water
of sufficient depth. If the water is too shallow the barge may become grounded on the
material released through the hoppers. Once the material has been discharged the

hopper barge travels back to the supply site and the cycle repeats.

Hopper barges are able to quickly unload materials at the target site.
However, it requires deep water for its hopper gate to manoeuvre. Such barges

therefore have the disadvantage that they are not able to operate in shallow waters.

The inability of hopper barges to operate in shallow waters is attributed to a
number of factors including:

(1) The hatch compartment is located within the centre core of the vessel,

sandwiched and surrounded by its hull. This means the vessel must be

designed such that the holding compartment oply comprises about one

third of the vessels volume in order that reasonable buoyancy and stability



nunber of factors including: (1) The hatch conpartnment is |located within
the centre core of the vessel, sandw ched and surrounded by its hull. This
means t hewoagmedesnmust be designed such that the hol di ng eorps&or/mnens only
conprises about one third of the vessels volune in order that reasonable
buoyancy and stabilit 1 WO 02/ 094651 PCT/ SG02/ 00104 standards may be

mai nt ai ned. This r#epdardsomeybameainginad dTsiadvquited g@hinte isl 4 dihdvaaticeahso has
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Once the baloga ¢ {ooagedurtcocpawittyad tvellSasnevnedst,t Wedr M@d tear with gravel
material. Accordingly hopper barges also suffer from high maintenance costs and the

capital cost of a hopper barge is high, relative to a dump barge (see below) capable of

transporting an equivalent cargo volume.

Dump Barges are large vessels with large capacity open decks that may be
loaded with a cargo. In use the dump barge is anchored at a supply site where material
is loaded onto the open deck of the dump barge or drawn from the sea-bed or river
bed and pumped (e.g. using a suction dredger) in semi-liquid form onto the top open
deck of the dump barge. Once the barge is loaded to capacity it is moved to the
reclamation site and the cargo discharged. The material is discharged by opening up
side fender gates surrounding the loaded deck and then pushing out the material
directly from the deck side. Pushing activity may be carried out manually or by

mechanical shovel (e.g. a bulldozer). Once unloaded the barge travels back to the

supply site and the cycle repeats.

Dump barges have the advantage that they can operate in shallow water or
may even be beached before the unloading process beging The ability of a dump
barge to operate in shallow waters is related to the fact that the vessel has a high
buoyancy value. This is because its hull is empty right to the bottom (unlike hopper

barges) and the vessel is also rectangular in cross-section.

Furthermore, the shape of dump barges offers 4 high holding capacity

(generally superior to hopper barges) because the entire top, open deck is engineered



reclamation site and the cargo discharged. The material is discharged by
opening up side fender gates surroundi ng the | oaded deck and then pushing
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This is cumbersome and time consuming.

[t will be appreciated from the above that it is desirable to provide a barge that
is capable of operating in shallow waters and which can also be unloaded quickly.
Accordingly it is an object of the present invention to provide a barge that fulfils this

criteria and/or overcomes other disadvantages associated with prior art vessels.

According to a first aspect of the present invention there is provided a barge
w1than open top container for receiving a cargo mounted on the deck characterised in
that the container is pivotally mounted on the deck such that cargo can be discharged

from the barge by tilting of the container about the pivotal axis.

A barge according to the present invention has the advantage that it is capable
of operating in shallow water yet can quickly discharge cargo. Accordingly the
inventor has combined the advantages of a Hopper barge with that of a dump barge

whilst avoiding the disadvantages associated with both.

Barges according to the invention also have the benefit that they do not require
a large crew. Typically a barge according to the present invention will need
approximately half the number of crew compared to that required on an equivalent

capacity hopper barge.



shovel by shovel, by a limted all owabl e nunber of on-board stand-in
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construct, operate and maintain. They therefore 1nvolve | ow capital cost.

The barges are(ial so lehdinginggregater igtot anl epeartdp estitaiaaepiyotafl§ intivard dnothe
targeted di schgg&i&% %I_mea cargo. Barges according to the present invention
are ideal for use |nqa?1d reclamation projects. Wien this is the case the

cargo is an agg@iegat enstgthadaeitd a si@ @welich 1286 kSto be reclaimed: and
(111) causing the container to be tilted about the pivotal axis such that the
aggregate is discharged from the barge;
Preferably the method comprises the extra step of (iv) repeating the process until the

aggregate at the reclamation site is above sea-level.

The barge may also be used for general transport purposes and accordingly the
cargo may be chosen from a variety of goods. For instance, the cargo may also be

coal, mineral or grains (e.g. maize).

It is preferred that the underside of one end of the container is hinged onto the
deck of the barge and the other is hooked onto a mechanical underpinning system,
activated by hydraulics in the deck. %en the underpinning system is activated (e.g.
remotely from the crew cabin), a pusher piston shaft may rise from the deck and push
one edge of the container upwards, while the hinge at the other end acts as a pivot
point. Therefore the container tilts and discharges the cargo from the barge. It is

preferred that the containers are arranged such that the cargo may be discharged over

the sides of the barge.

The underpinning system may comprise a main hydraulic pump which in turn
distributes hydraulic energy to power the movements of the pusher piston mounted

underneath the, or each, container.



sand and the like. Preferably the cargo is marine sand. This use represents
an inportant feature of the invention and according to a second aspect of
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It 1s preferred that the barge comprises more than one container. More than

one container may be tilted at a time to allow simultaneous discharge of cargo.
Synchronisation of container discharging enables optimisation of buoyancy of the

barge and helps to avoid the possibility of capsizing.

The barge preferably has a plurality of containers arranged on the deck in two
rows from bow to stern. When the containers are arranged in this fashion the barge
may be a dump barge or similar vessel with a flat top open deck. The deck of the
barge may contain a large number of containers that break down the cargo area of the
barge into relatively smaller holding units. The containers may be individually tilted
to dispense the cargo. Such an arrangement divides and spreads the cargo into
relatively light and manageable masses that may be discharged over the side of the

vessel without unduly affecting the buoyancy of the barge.

The present invention will be further illustrated in the example and accompanying
drawings in which:

Figure 1 is an elevation view of a barge according to the invefition;

Figure 2 is a plan view of a barge according to the invention; and

Figure 3 is a detailed elevation view of the barge according to the invention.



WO 02/ 094651 PCT/ S&2/ 00104 Alternatively the underside of one end of the
contai ner may be hinged onto the deck of the barge and the other may be
hooked omvo ma/gseanage |ifting system Preferably the cont @&omescorioéms such
that an angle of between about O to 60 is defined between the underside of
the container and the deck. This angle of inclination has been found to be
sufficient EXAMRKEhar gi ng an aggregate cargo such as sand or earth from
t he barge. The whol e di schargi ng process and container withdrawal is
preferably perfornmed within 30 seconds. It is preferred that the barge
conpri ses niEgeretlhan Hnee QoiluairateklevMirearddsiin vRAG SToNbALE8EcoidNg Rewki | t ed
at a tinme to allow sinultanequs discharge of cargo. Synchroni sation of
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Wien t he contaitmgr@) arfer aomtamge(l)i and hiss af pssheopistdnestadr ¢ foraytidpethie dunp
barge or sim kar vessel with a flat top open deck. The deck of the barge
may cont ai ""4'4"#fge nunber of containers that break down the cargo area of
the barge into relatively smaller holding units. The containers may be
individually tilted to dispense the cargo. Such an arrangenent divides and
spreads the cargo into relatively |light and nanageabl e nasses that may be
di scharged over the side of the vessel w thout unduly affecting the
buoyancy of the barge. The present invention will be further illustrated in
t he exanpl e and acconpanying drawings in which: Figure 1 is an el evation
view of a barge according to the invention; Figure 2 is a plan view of a
barge according to the invention; and



Figure 3 is a detailed elevation view of the barge according to the
invention. 5 WD 02/094651 PCT/ SQ02/ 00104 EXAMPLE Figure 1 and figure 2

il lustratwoakewssi on and pl an views of a barge accordi ng tPaeTiSG®2/0q@0€sent
invention. Containers (1) are shown nounted on the deck (2). Figure 3
represents a nore detailed elevation view of a section of a barge, show ng
the pivotal nounting (3) of a cont&h&IMSI) and al so a pusher piston shaft
(4) for tilting the container. 6 WO 02/094651 PCT/ S&2/00104 CLAIMS 1. A
barge with an open top container for receiving a cargo nounted on the deck

characterided i m bdrgt withenwprh sipn@ntdisergbrv@téiling adardy Moued bhehedek such
that cargo can pe di schar %ad tlErom t.he barge tilting of the container

by
about the pi vofddRFEe 1 %F@Ba‘%rc‘érpéw%ﬁlﬁ Boursd /p theyArakeiuah thas
containers are agapl@d teisch@fRl VM thelbdrdt 99 HQRNS bftﬂen&npafinemsﬁg@&e- 3. A

barge according to claim1 wherein the cargo’i's sol coal, mneral, grains
(e.g. maize), gpwpedlaxisock or sand. 4. A barge according to any preceding
cl ai mwherein the container is pivotally hinged parallel to the md |ine
of the deck on the lateral edge of the container. 5. A barge according to

any precediang claabaroyaedoeding thelaindesisrele 1S caRgn@Pare0ldapRE fGAREARE! | S
hi nged onto the deck of the barge and the opposite end is hooked onto a

mechani cal unde®SATERi S99Sighag ¥fpgdregaieanage lifting system

3. A barge according to claim 1 wherein the cargo is soil, coal, mineral, grains

(e.g. maize), gravel, rock or sand.

4. A barge according to any preceding claim wherein the container is pivotally

hinged parallel to the mid line of the deck on the lateral edge of the container.

5. A barge according to any preceding claim wherein the underside of one end of
the container is hinged onto the deck of the barge and the opposite end is

hooked onto a mechanical underpinning system or cranage lifting:system.

6. A barge according to claim 5 wherein the underpinning system comprises
hydraulics in the deck which when activated cause a pusher piston shaft to rise
from the deck and push one edge of the container upwards, while the hinge at

the other end acts as a pivot point to allow the container to tilt and discharge

the cargo from the barge.

7. A barge according to any preceding claim wherein the containers are arranged

such that the cargo may be discharged over the sides gf the barge.
8. A barge according to any preceding claim with a plurality of containers.

9. A barge according to claim 8 wherein the containers are arranged on the deck

in two rows from bow to stern.



6. A barge according to claimb5 wherein the underpinning system conprises
hydraulics in the deck which when activated cause a pusher piston shaft to
rise frowotlheogerk and push one edge of the container upramedso20sioke the
hinge at the other end acts as a pivot point to allow the container to
tilt and djscharge the cargo fromthe barge. 7. A barge according to any
pr ecedi ng L(ﬁai nﬁ\\mf’é}t‘%{] EHAMIBE (280 SeWBTIENS ar r anged such that the cargo
may be di scharged over the sides of the barge. 8. A barge according to any
preceding claimw th a plurality of containers. 9. A barge according to

cl ai m 8 whe} ei nloatiag epgregite énts ap ppemiopangRiheo pivbtadly deminted oh thevdesiows from
bow to stem 7 Q/Farggl 094651 PCT/ S@2/00104 10. A nethod of reclaimng Iand
conprising: (i) l'odding aggregate into an open top container pivotally
mount ed on(ihe mecikgdie bagdrasite af ivhichTd Be bhRcRahae .h® @ site at which
land is to be reclained, and (iii) causing the container to be tilted about
the pi vot afilbaxi QU8iga fhe epatarRgsdo b gited abaut thespiviptalaras syt that the ddgecdaer ge: 11,
The nmet hod accofsQidagatboy ﬁbﬁl{tﬂ% fﬁ,zgggzonprl sing the extra step of: (iv)
repeating the processS until the“aggregate at the reclamation site is above
sea-level. 12. A nethod according to claim10 or 11 wherein the barge is as
defined | MY T enr%et?lfod%lcc%rgﬁg Ito clalgrh 1% comprising the extra step of: (iv) repeating

the process until the aggregate at the reclamation site is above sea-level.

12. A method according to claim 10 or 11 wherein the barge is as defined in any

one of claims | - 9.



