1 TITLE OF INVENTION Unloading System For Sand And The Method Thereof BACKGROUND OF
THE INVENTION 1. Field of the Invention 5The present invention relates to an unloading system, and
in particular, relates to an unloading system for sand or the like. The present invention also relates to a
method of unloading sand or the like from a flat top barge (FTB). 2. Description of the Related Art For
land reclamatiopiNiendigiRnce to transport sand or the like from the sand source to that area 10 plays
a determining role in choosing the types of vessels that can be economically used to achieve the
project s&mibadilgsystebjdotisesd SadmmonlgtHod khesaftion hopper dredgers (TSHDsS) provides the
integrated functions for dredging, transport and discharge of sand. The hopper barges with no
dredging B8REEBAWNR RETHENMENT € ability have also been heavily relied on solely for transporting
and discharging sand. However, as the distance of the sand source gets further and further such 15
that the saifiilyf HeRsFYERE days, these hopper dredgers and hopper barges become too costly to
operglte. }/heessels %I lﬁlger .caprae%i% I{'ke the §tandard ulk cagiers become the viable altern%tlirye as a
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res entio o, an unloading s m, and .in particylar, relates,to an unlo .
more econorﬁlca‘f icated means of san rans%oﬁ ea\/ln? t'hep re |n’g an(f dIS_C arge FUI’](&IOHS to

dedicated¥&§MIREA LTINS JBEREE SN RGOSR TB0IRS M HIPS RBVE XS e BAUR Lifriers
where siktiEPERAAREPREAEEH With simpler operation may be preferred, the simple Flat Top Barge

(FTB) is used. FTBs gf\{‘e long been widely used for transporting heavy equipment and materials in

n
and out 07f Rﬁ?ﬁ%@r‘a. d g\ﬁee'l] e&égs sea voyages. Simp!e and fast construction, widely available,
ease of 1ogding,300 AISEDRTY% SRS %aﬂgh@goﬁ“%ﬁ?'%“i’ﬁélﬂik% rgffwstthlaas\é JQS‘Q%JQS frlBs5& popular
choi e as Ianothéertaternatlv to the bulk carriers. With their, 25 s fts, t

ays e mining role In,cnposin types, 0 VGSSGE h C n%leote\lggrforrﬁacatﬁ’ usex)tac‘)rgcﬁkg\(l)eable to
access the ¥vaaterset at are 100 shaﬁow F the BUIK carriers. R_ndaw ere eand Catried bulk carriers

must be B8RRI UHHE FEB LRI Yo SR8 Y drlipiHe it Y ORPPEREPAERIS VeRPEaRP Y foad and
can take $&riBtR8BEH MRS URTs Serpsedeint. RRR B Bisepmés figrimENfoPRPaFRPSERWith nO
transportattodizshidncipehebiset dHamninsearappier arpisabrendigayitrelies avagée B itk Foreg/ ting
transportimg s@nicbfene siat. Howevser aaltregdiwitndtsdbibecemst smuacsigaddicityeormes farprecedohbe paid
in the fornaofséoswsiligloeaiag tdkaeys, nitefaaopine yredpé It savepahvargar hgorbebesang amp
door conggdrdtds practically a floating pontoon with sideboards on all four sides to contain the heap of
sand. The conventional methods to unload sand from [TB are by mechanical means, such as
excavatovesswhed|ihgadespaaityg the likestahhasebdiviaatear @ diftet: aheboats wikieint3b thennweused to

scoop outdbe snad dEie.sanehisBitbesihaowan péerheardgdirectie ipiagthadvaterpdransiasredo

overboarg.if.anatbgliyesaelmeored alangside ik ibismethod, a dedicated stevedore gang is
required, supported by a separate work barge with crane to hoist all these sand moving equipment on

board the\§ BB dnetheiuntoackng weskiandvipaseampleliomgtyvately tathaisipidl hesetibackagagain. 2 In
practise, fpdrexamiie senbiPiaal 1) QAR OWIE) [T Bsc@anrey P In SR¥RIMALY Bse@Fkinensipyiianeously
and may jiake, UpuipntQidn B atdR fa CAmRiIG B RGN 8 0ch GRFEQ - ENR RIYRECORINGAE &
meCha”'%%‘L:!PrﬁEth, Ol doading Inyolves eHss of 1og, ANy Sarne; drive D A0S Ang,g whole
host of Slf%gygrrﬂgge tcéllt&(?gsagepg%% a“r’ec joice as another alternative to the bulk carriers. With their
25 shallower drafts, they are also able to access the waters that are too shallow for the bulk carriers.
And where sand carried by bulk carriers must be break-bulked the FTBs can also play the
transhipment role.

The FTB is very easy to load and can take sand in both the dry or wet form. It has been used for long
time for nearby sand transportation and it is cheaper than the hopper barge, and today, it has made

30 its foray into transporting sand from afar. However, along with its low coast and simplicity comes a
price to be paid in the form of slow unloading. There is no machinery on FTB save only mooring
winches and ramp door control. It is practically a floating pontoon with sideboards on all four sides
to contain the heap of sand. The conventional methods to unload sand from FTB are by mechanical
means, such as excavators, wheel-loaders and the likes. These devices are lifted on board which

35 then are used to scoop out the sand. The sand is either thrown overboard directly into the water or
transferred overboard to another vessel moored alongside. With this method, a dedicated stevedore
gang is required, supported by a separate work barge with crane to hoist all these sand moving
equipment on board the FTB for the unloading work and upon completion of which to hoist all these
back again.



5A recent development to unload sand or the like from a [TB involves the use of high pressure jetting
water to flush the sand overboard and dump directlg beneath the [TB. However, this operation requires
that there is sufficient water depth for the [TB to opérate. If this overboard discharge position is not the
final dump point then a further re-handling operation is required to transfer this sand that has been
flushed ovehaars tadts &ina glesigngirdiraciaotataurares. dhe kerhandliagsl QLSRN ASIHEY
requires g, BXRRASYE FHEL S ualon.dedees ipUansies ik aandn b BaisMPublication M.
20120237303 AiSFlsesa HSYISE flednByliophindonsandy E‘?Qﬁ’{t %dJW{gbbz‘?ﬁal’i?'QﬁQ aKRPISINg

an unloadlnghpl et gtc mmpnicates Wltftl. at le s{t one ofl'?he l&o ds of the bulk ship, and where the
unloadingr]nf)lpé] i onnetted 0 gui)ur%peorbgé Sfﬁ'e 'CORNeCtor, Wherein the unloading pipe passes
through mosethan.isReld anchis-saanesiaiai’ rarmeqrinbRR0ES hy-woredhangne;valve- US
Patent Pyblealon NoyaP0391512068 dsdloseaig inatinsluding apume sialion o moving g, ol
substanceé having a |Igrh éegre > of water conte tflnt ahd out of, a cargo hold of : xérlé_c rrier, the
oump stBGHTRRN HiEc ot AT A TS SRRIB MRS PSR 15 RO YRTEP RS BRER: in
substantR/HPErFA ERMERith Paspeiet 1858 SUHARY &t tRaHbACRE[aLen {6 AU FOTanster hen
20floating20A thet |agePetwateied pyaRews to feitinze drdsnmied metoratidaderinghnieadintinAs such,
U.Sl0Pat.oNeraBa4 51008 rdesiceitreseaperstyrod tiads deidoa nedgergintthesfentee padion of the hold of the
vessel is filled with water prior to pumping out water and mass. US Pat. No. 4,033,470 discloses the

use of nd2ZIBE e wRitSt amAky Pe28d3é3 B it tiedeitoo B PEl RippfRratrne Nansport and
PCT/NOfoitiygbodoadinsciorwsiting gadinlg asing pine b fb carflenispteraniid ahigastraeeraidifo heldioading
the samexfTihe éqliiphiendns watee stpplyloadied piediforcsloecifdation cutftustzet) wpsandrenttine barge.
A pipe havtiagei phdradiyaoing/ates paapivtiaatigisnpositieneshe msheadack @hthetbislege isadsed deeflush the
sangsfor ypleading rd bR flahiapibarge has a retaining wall that is tiltable or removable for unloading by
fluidizing the sand. 30 SUMMARY OF THE INVENTION It will be appreciated from the above that it is
desirableus Rareride inatiolo s dingoSps YD fodi sdwvd sanfibthénohetingd therpofdtionfdlantompargss,
wherein glihshRohIAGHNGEY iegacasiandief tbedarpes indbe:eIlssareb uoleadngusandrier aspecific
location. ﬁm%%%%%@%e&ﬁ%m}ﬂ%@ﬁﬂ@ a5 B&MQ%@_@M snloRding KsismhiarisaRdigmifiat top
barges, Ja,Wherain & RYarauic Methed s ted Ja aHicietly dload-iGsand [N RAgR. And

Wh%-:-ln tijpc%,[slrallngn%glgrr@%g\%rt]drpumped out via piping system and discharge the same to any
location as re(ﬁure ©5%n obje(?t of the present invention is to provide an unloading system for sand

from flat {0 hatges YRG0 the HiRtenis-capabienlunirading e shallow wasarsand whjgascan also
be unloaded ‘%Ek'%ta%é%ﬁf'fa%}%%aﬂf?@@ig thé‘ig%gl'ag 'Md%ﬁf%‘é 'QWS’%#‘%‘%%O“ g RIsReRtyention to
r I

provide an ltjrrlﬁk)a Ing s stem of att to arge (F or efficient un oadlng\(/) sand, comprising: a
compartrrvilgnpt%lﬂg% SRUCRIPE WhHiIdA f)%rﬂﬂgqnassst'he platform of the FTB into a plurality of compartments

for ho'd"lgs%ﬁ%%,%%',%‘&’m&l'é%&tﬁpee&iﬁ%ﬁgﬁie? Rl QRIRTINALNRS SRS NG Jor fluidization

of sand at each of the compartments,

25 PCT Application No. PCT/N0O2010/000424 discloses unloading equipment for a flat top barge and a
method for unloading the same. The equipment is water supply outlet used for slurrification or
flushing of sand on the barge. A pipe having a plurality of water supply outlets positioned on the
deck of the barge is used to flush the sand for unloading. The flat top barge has a retaining wall that
is tiltable or removable for unloading by fluidizing the sand.

30 SUMMARY OF THE INVENTION

It will be appreciated from the above that it is desirable to provide an unloading system for sand and
the method thereof from flat top barges, wherein almost no machinery is on board of the barges in
the course of unloading sand to a specific location.

An object of the present invention is to provide an unloading system for sand from flat top barges,

35  wherein a hydraulic method is used to efficiently unload the sand from the barge, and wherein the
sand is slurrified and pumped out via piping system and discharge the same to any location as
required.



pressurized water being introduced into any selected compartments via the piping lines with nozzles
10 to produce slurrified sand for unloading by sucti%n; a plurality of suction lines with a plurality of
suction inlets formed at the base of each of the compartments allowing slurrified sand to be sucked out
from a Jacuzzi sump built into the base of the compartments lined by pipes for localized agitation to
keep the £ABE)dB: D1SHE RISt AN BB RAISHIRIEAMINIS L R YYBRING NefasHG ading Poakdeslity of
jetwater RipxieH 3G SN RUTBSHIRINRRIBRER DhfbReRHAERUTHLIAETe, the WhRigling lines
are conna&t&ﬂ&g %]Q%égm%ggt% mps and the suction lines are connected to the slurry pumps.
According to another aspect of the present invention is to provide a method for unloading sand from a
flat top batgssUN R igiIAGHNE d6)lRWingnrateRseHieh RIAYHRIRG BB eading Risiandon gt feptbarge
(FTB) COH}P&S(B%WSPJHR?JEWRWQH%E%%H&W&%p?QiXéhiCh partitions the platform of the FTB into a

plurality of compartments for holding of sand for offloading to a specific area; a plurality of jetting lines
(jetwater Jings) fatdleidization el cand ahrACkAitbEs CORPAsIRBANTSf PIRSSUHZARVAIRIRIRD of

introduced ito BV EHGOtE R TARARIPERTR Mm dhE Pipingiligrs to produce slurrified sand for unloading;
a plurality of suction lines with a plurality of suction inlets at one end of the suction branch, formed at

the base phraghobthetaagnprEeniste? Sindlowngurdusiibadosaaddabesshafeth®ubmpatiadsiistion line
for unloaging,and: 3 PYPRIAG MAANRLAMBIaING RABMIAIN HhICIMAIRS PIPRMANALS WY RIIMRS
moypted fherean. Wheraly the Jeiting ines are, cornssiad,i9-1he ISMEAIES PHLPS AR the-suctign lines
are conneeleg!Re Sty BPE:, (b} Muiahg e sandwiiiii eacn, OLING CPIIRPREAIS by gtting
e compal e "[Iﬁa C) INi I% Li%‘fsfg?l:h
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water stream_to the sand in eac O;E , partm n g tlng g)uctl,on r;qum S
fluidized S4hd 3R REFACHIR Qi PR B &HMENTRTBPSFIBEAING SHIPARGHIRT G657
present iAFEHRSH S RS DIBY A GIR SHBRTIAG S)SteRi TR RaEforP BRIEE forustitle MaAfAt 8 fsand,
wherein GhEahneHIBRYEE P vBeE aedseive AUINRFANEH BfeedRfparthsRtafiPvd AP ARRIS i Mandle
santh unlixatingding5 Aréuntheeatdyjaottof lhbvpresewhimandtitie isidtoprindcerarnamiesaeting tysteémfor flat
top bargefierpsfficient unloading of sand, wherein the operation is so simple by switching valves on the
suction line and jetting water line to the desired compartments on the pump barge with minimum
operatord\crgtilg imanhireobjeettct the pressahinransiationtésprovite videthad fialoaivagding stedfan flat top
barge, whékeitva kiage zonsuisipgabmiofisemaspdusality of Jacuzzi nozzles mounted in strategic
arrangement of jet pattern pipe connected to the jetwater line to further jet water to the sand within the
Jacuzzi s(arpy FodirfaslRAdioe tvetandeohiebrap A ATIGierpiies sfenwraset irRAEHTEEUE to
provile amhighloaditignsykecratforfiat tbp B&rinee whivreiitythiecsopiambnanioh lisldogrésted tor fé suction
line and fluidizet arsphdifified sanduiaatyb ey} it taitpartednds) theflsidtiamhing sinbetdisthefrged to a
specific lgeatiomparSidha)ghesaachelidhBdHesenddavantian isnjoseravide-am purtarding sygtem for
flat top ba[gge M@rﬁjrb%&5%34ilbfrﬁfeq%%Kcﬂ%zéﬁ%%ﬁé%%ﬁﬁ?aﬁ& f&'\esif%%ﬁtﬁrﬁéé%tW'QiSMQﬁ%y_VM@ter onto
the sand J0gnelased wishindhe sampartments.ipform-slurcifiael sand dpdlow jrig g aghisghaump. Yet
a fuher ghjeckoliispicsentnuention s (9 provide apnjoading sysiem for at igp barge herein
the pump bar 5 IS provided WI?_h aglfura ity O %wc connections to eAe%\'Nar{er?iRe, &egs,ucﬁon line
and makéc-’f]k? %le%r_allty of jetwater purmps and slurry pumps mounted thereon, wherein the jetting

lines are connected to the jetwater pumps and the suction lines are connected to the slurry pumps;

(b) fluidizing the sand within each of the components by jetting water stream to the sand in each of
the compartments; and

30 (c) initiating suction pumps to suck fluidized sand from the Jacuzzi sump of the compartments for
off-loading.

Still another object of the present invention is to provide an unloading system for flat top barge for
efficient unloading of sand, wherein one pump barge is used to serve a plurality of
compartmentalized flat top barges to handle sand-unloading.

35 A further object of the present invention is to provide an unloading system for flat top barge for
efficient unloading of sand, wherein the operation is so simple by switching valves on the suction
line and jetting water line to the desired compartments on the pump barge with minimum
operators.



Still a further object of the present invention is to provide an unloading system for flat top barge,
15wherein the jet water pump, and make-up water pump draw water from the sea to be used in the
jetwater line and make-up water line. A further object of the present invention is to provide a method
for unloading sand from a flat top barge, wherein the sand is with water content which is capable to be

transporteglinneipetingjdhemeathad campiisingnthersteryial 4a)idinirg fhemapdnuitiin sagh, of the
componepis QRResten; LG HAPAR.RAIER DY ISIENG WalaE St armeIPANE SRR IR Sachefdle
compartmenis, 41d,() LaHiANAG, f%@lg'}ewg&‘%ﬁih% %8'?!}rﬂ'ﬁgl%(f%aﬁép%f{ﬂ@séh&%ﬂ%' %‘é’?ﬁ%t{!}’é?ated at

the center of t? oerqgg)catllrt%ngﬂho t top, barge for off-loading. Among those benefits an
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improvements that have been disclosed, other objects and advantages of this invention will become
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fr:gfee(;‘r: Jpinvenuen. shiowing the front.end. of the flat top garge wiih the gampagmentalized structure
" wherein the pump barge is provided with a plurality of quick connections to the jetwater line, the

suction line and make-up water line.

Still a further object of the present invention is to provide an unloading system for flat top barge,
15  wherein the jet water pump, and make-up water pump draw water from the sea to be used in the
jetwater line and make-up water line.

A further object of the present invention is to provide a method for unloading sand from a flat top
barge, wherein the sand is with water content which is capable to be transported in pipeline, the
method comprising the steps of: (a) fluidizing the sand within each of the components formed on

20  the flap top barge by jetting water stream to the sand in each of the compartments; and (b) initiating
suction pumps to suck fluidized sand from a Jacuzzi sump located at the center of the compartment
of the flat top barge for off-loading.

Among those benefits and improvements that have been disclosed, other objects and advantages of

this invention will become apparent from the following description taken in conjunction with the
25 accompanying drawings. The drawings constitute a part of this application and include exemplary

embodiments of the present invention and illustrate various objects and features thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

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

30 FIG. 1 is a schematic of an unloading system for sand in accordance with the present invention,
showing the compartmentalized structure mounted on a flat top barge.

FIG. 2 is a schematic of the pump barge of the unloading system for sand in accordance with the
present invention.

FIG. 3 is a perspective view of the unloading system for sand in accordance with the present
35 invention, showing the front end of the flat top barge with the compartmentalized structure
thereon.



FIG. 4 is a perspective view of the unloading system for sand in accordance with the present invention,
showing the rear end of the flat top barge with the compartmentalized structure thereon. FIG. 5is a
perspective view showing jetting and suction lines in the front section of the compartmentalized
structure in accordance with the present invention. 5FIG. 5a is a perspective view showing a plurality
of jetting n@zales péhpdeivEtaeking haceMsaRce withtie REAgeRT dovsratint T HR israsent
perspectiyg.yigy SHOWINO RS JREH 5 SR MIDpIAGIERLNRZZISTina HhRtsinanaceardaneryyth the
present invention. FIG. Sc is a perspective view showing the pipe connection of the suction branch
line to theisudian 30paaisetite: Ofithe tHyaadingtsigtam iRwrtoardascanviiethe firesensinverten. FIG.

6 is a pergpesiivacdaw.showingihe sanamiens ke ievriatdinpnthe suction line and the make-up
water line at the aft of the flat top barge to be connected to the pump barge in accordance with the

present iREBHMa pdrdfeciivisveesCihewiaa viaw snofyartndeodses ohthre (snlcading sysietartansand for
transportigenspadrd&fromengonlace to a reclamation site in accordance with the preferred embodiment
of the present invention. DETAILED DESCRIPTION OF THE INVENTION The detailed embodiment of
the presems ajpli cateospistlisciesaet) dvargithd tasuaibenyndétstand:tihatz[20itgedistiosedcerddadiments
are merelyixeapaansohidetigvention that may be embodied in various and alternative forms. The
figures are not necessarily to scale, some features may be exaggerated to show details of particular
componéhits 5T lirerafenspe sipeciirmnsshoetingat renol el neticetdibd etils: distioséch hdréne doahroiudibe
interpreteshasiiendinigs Hubinpielysasrabasiadondb eichaiie @echamafepresentative basis for teaching
one skilled in the art to variously employ the present invention. 25Referring to the drawings, FIGS. 1-4
are view$IShévidrigrarspattb@diiy syrsteing fie sandetstiant of daa dxs weiter tive pilreseustimvéntiond X
illustratechdke upnlaaeli gesytstemfcomiitestepdangp asthectotal swest strtaipenbbhgwimgp ecpliaadity of
compartmganted peastoimedneisra flat top barge (FTB) 200; jetting line including a jetwater line 12, and a
plurality of jetwater nozzles 122 formed as a ring within each of the compartments 110; a suction line
14 compFiking & phereitgtof Gestiobirentiees df whthun Goisgctiganniet s42; far Jaaspei sugrsprd0
posigonetioshbstapitiadlyoad taaweestien otdhe aeorpartaentsthd Qreradal RUIv badgect Btk goBIphtsing a
plurality ef\yRufyps, for instance a jet water pump 128 for the jetwater line 12, a slurry pump 148 for
suction line 14 and a make-up water pump 168 for make-up water line 16. In the present invention,
while only eight compartments 110 are shown in FIG. 1, it is to be understood that the specific number
of compartments are merely illustrative of the many 35possible specific embodiments which can
represenPBpPlEARERSRETTHIRE @ AtipIBY BY teNinvention. Referring now to FIG. 2, there is shown the
schematic view of the pump barge 400 in accordance with the present invention. As illustrated, the
pump bargé 488/ RILTepdrarUHiItRAMETTE AR I UPRL S dinste sk e 8 pluinP O F PRATHHRC L tbvide
waté? to the jiscirsast arnkodanks eseterielakaerplary of the invention that may be embodied in various

and alternative forms. The figures are not necessarily to scale, some features may be exaggerated to
show details of particular components. Therefore, specific structural and functional details disclosed
herein are not to be interpreted as limiting, but merely as a basis for the claims and as a
representative basis for teaching one skilled in the art to variously employ the present invention.

25 Referring to the drawings, FIGS. 1-4 are views showing an unloading system for sand in accordance
with the present invention. As illustrated, the unloading system comprises a compartmentalized
structure 10 having a plurality of compartments 110, formed on a flat top barge (FTB) 200; jetting
line including a jetwater line 12, and a plurality of jetwater nozzles 122 formed as a ring within each
of the compartments 110; a suction line 14 comprising a plurality of suction branches 21 with a

30  suctioninlet 142; a Jacuzzi sump 20 positioned substantially at the center of the compartments 110;
and a pump barge 400 comprising a plurality of pumps, for instance a jet water pump 128 for the
jetwater line 12, a slurry pump 148 for suction line 14 and a make-up water pump 168 for make-up
water line 16. In the present invention, while only eight compartments 110 are shown in FIG. 1, it is
to be understood that the specific number of compartments are merely illustrative of the many

35 possible specific embodiments which can represent applications of the principles of the invention.

Referring now to FIG. 2, there is shown the schematic view of the pump barge 400 in accordance
with the present invention. As illustrated, the pump barge 400 is a separate unit which floats on
water and carries a plurality of pumps to provide water to the jetwater line 12 and to the make-up



6 water line 16 on the flat top barge 200. A slurry pump 148 is also provided on the pump barge 400 to
be connected to the suction line 14 on the flat top barge 200 to suck out slurrified sand for unloading. It
is to be understood that the components on the pump barge 400 can be mounted on the FTB if a split
pump barge 400 not to be used. 5As shown in FIGS. 3 and 4, which are perspective views of the
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Jaciizzi shepR0te ppraiicdsdivid sl otime piolkbe pisshtnged irctiminkt effit R git uhleaslingisnu egech 21 (shown
in FIG. 5b). FIG. 3 is a perspective view of the unloading system for sand in accordance with the

present iMVEHBSACsHoWRTGTHE HrofRtte 1800 P tREHAAS 1A} BE§ £orei0URRH tHesEaliAMthiBAESM-PEtructure
20 theredhe gamilearreeng 19Ghopehspidaitioe bisge 3Pehd imivauidg syshemffonsdindansactasdaree with the
present inveintida, whiohvingrtioe teaolentsofrthiedlstrtdpArange @G wwith2hef cephpartweetrtaditdd Gtructure
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shown), hlghu|c$<'eos?s'arlzeénZr et ngtéjrc Bs,opntﬁa)réucedtqhtot e selec?ed compartments 110 through these

strategically arangge-nezeirs R uidiar thasand apddipad g shedic caneagimenL1Qs A
adequat‘?h(/e’ﬁ%%ﬁf@ﬁo%ﬁafgetﬂfe %ﬂﬂu‘? b’%é‘%t'f"ﬁn‘éeﬁ’a?'téﬁaeog%g%%ftﬂecr?é‘@&l«lﬁé(%\é’ﬂ%e@%wm{ﬁﬁetO be

pﬂjﬂnpec out vi aﬁ e gc}llon ine 1 ¢ d havin P ura |éy of suction bra cpes 21 with
a suction |nlreet°T4\ﬁ étt e ena OP?IE%)%C AN \f'mefll FT)tﬁ% %TJC OIH ﬁ?’e 4 s%rc S |nI ﬁécg u?rlfealsandeln the
Jacuzzi RISV O sUHEREIANS: "f&é By 8 sm?rﬁfu‘i‘f‘f’p A8t 6 % YIS cHS GRA U BE T HSt top
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perspectfpenédvala0g Hsiinmg @ priahalinybhje tompdmeentz } hoBy fexe b ignor shbujetiiaeérdines (roin
accordartewvithhible pressurized jet water is introduced into the selected compartments 110 through these
strategically arranged nozzles to fluidize the sand and flood that specific compartment 110. An
adequately slurrified state of sand is achieved at the bottom of the sand layer which facilitates to be
30 pumped out via the suction line 14.

The suction line 14 having a plurality of suction branches 21 with a suction inlet 142 at the end of the
branch 21. The suction line 14 sucks in the slurrified sand in the Jacuzzi sump 20 via the suction inlet
142, by a slurry pump 148 to be discharged out of the flat top barge 200.

In accordance with the present invention, the size, number and position of the suction inlets 142 in

35  each of the compartments 100 are hydraulically calculated for each flat top barge 200. Similarly all
the jet water lines installed within the compartments on the flat top barge 200 are hydraulically
calculated.

FIG. 5 is a perspective view showing jetting 12 and suction lines 14 in the front section of the
compartmentalized structure in accordance with the present invention. FIG. 5a is a perspective view
40 showing a plurality of jetting (Jacuzzi) nozzles 122 on the jetwater line 12 in accordance with the



7 present invention. FIG. 5b is a perspective view showing the Jacuzzi sump 20 with Jacuzzi nozzle
ring therein in accordance with the present invention. FIG. Sc is a perspective view showing the pipe
connection of the suction branch line to the suction main line 14 of the unloading system in
accordance with the present invention. 5As illustrated in FIG. 5, the unloading system for flat top barge
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of lines on t?tnc'ﬂgt top barg SO as to prrp e efficient and quick operation in unloading of sand.
The jet wieh AWAMRSHE S 1ARRLINE (PRKEMP 2@%&%9#&&05 &I@%W@f WRlerifremitbe seminiee Wsed in
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IS conn
speC|f|c ar eJe Water pumps 128'aRdthe sl urry pumps 48 Cai 41so'h placeg on board the FTB,
which ha¥B¥h" Brtfoned earlier. When these pumps are not on the FTP, as for the present preferred

embodimen, i3 ﬁrstf%twe%gjen% Alosase.oLne i J1S, RAIR I8 h;ﬁéetwg\tg s 42 and
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the aft ofghwitled taiphlargea 2OG todiek conmetied to the planatiyoplimapsnahdtiletpopriye tzarzed 400sin
accordangepydithithefpiesesdriiutiefbration in unloading of sand. The jet water pumps 128, and the
make-up water pumps 168 draw water from the sea to be used in the jetwater line 12 and make-up
30 water linel6 on the flat top barge 200. The pump barge 400 is moveable together with the
compartmented flat top barge 200 in the course of off-loading sand at a specific area. The jetwater
pumps 128 and the slurry pumps 148 can also be placed on board the FTB, which has been
mentioned earlier. When these pumps are not on the FTP, as for the present preferred
embodiment, standard connections allow ease of hooking up the pumps to the jetwater lines 12 and
35 the suction lines 14.

The jetwater pump 128 takes water from the sea and delivers high pressure jetwater to fluidize the
sand and flood the compartments 100 in operation. The discharge of the fluidized sand is through a
delivery hose (not shown). In order to assist balancing and initial priming of the suction line 14, a
water makeup line 16 is fed into the suction head.



In use, a method for unloading sand from a flat top barge 200, comprises the following steps: 5a.
providing an unloading system for flat top barge 20Q comprising (i) a compartmentalized structure
which partitions the platform of the flat top barge 200 into a plurality of compartments 110 for holding
of sand to be off-loading to a specific area; (ii) a plurality of jetting lines including jetwater line 12 for
fluidizationeob sandat rachealidhe kampannanisdddhspressyeradvater being Jidrod uised Antpdany
selected gRTApRLL gtﬂelﬂn\@qéia@u%\e/ﬁwth@%%&e M@Q%@ 8%@%@&9&%@%@%@8 ariR (iii) a
plurality %f ScHS%ﬂq ?g&ﬂdﬁ'wa%cg ldgqlég/m?{ %tchQs 3?05)& one end of the suction branch 21, at

the base of each o rtPF]e compartments 100, a owing s urrlfle sand to be sucked out via the suction
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trangportadrip Rirglnascamaprises the steps of: (a) fluidizing the sand within each of the components
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110; andH{K)uiditiat ngestaotiovit a0 qauimpsHb4S p suok fLodize s ag dvitensaedacurztiesiampir?albcated
substantigiyatshp senterofdhaes@mpartment 110 of the flat top barge 200 for off-loading. FIG. 7 is a
schematic view showing the use of the unloading system for sand for transporting sand from one place
to a reclamatiensitéumygacopd ang eovittk thedeafearefrembbeliavent obrtireoptbs eomiparentions 100
accordartee offilbddnegpresent invention, the present invention can be used for sand 35 shipment from a
distant source, a near source as well as from a designated break bulk point to the reclamation site,
whefeas fotmast i tée aobedintiobhaff rrethoekensame igicisthameited dtdraporenyribesidirgeare and
then re-hpodidieiga theuspecific 2eclattiatiba gitepartifeatpresenidraie atipor ascldinedzipraridegzhe
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steps of: (a) fluidizing the sand within each of the components 110 formed on the flap top barge 200
by jetting water stream to the sand in each of the compartments 110; and (b) initiating suction

30 pumps 148 to suck fluidized sand from a Jacuzzi sump 20 located substantially at the center of the
compartment 110 of the flat top barge 200 for off-loading.

FIG. 7 is a schematic view showing the use of the unloading system for sand for transporting sand
from one place to a reclamation site in accordance with the preferred embodiment of the present
invention. In accordance with the present invention, the present invention can be used for sand

35  shipment from a distant source, a near source as well as from a designated break bulk point to the
reclamation site, whereas for most of the conventional methods, sand is discharged to a temporary
holding area and then re-handled to the specific reclamation site.

The present invention as claimed, provides the unexpected and unpredictable benefits by providing
an unloading system for sand or granular materials from a flat top barge which requires no
40  machinery on board and can be pre-fabricated for installation on any flat top barges. The system of



5site in shallower waters. While the invention has been described with respect to a certain specific
embodiment, it will be appreciated that various chapges and modification may be made by those
skilled in the art without departing from the spirit and scope of the invention. It is intended, therefore,
by the appended claims to cover all such changes modifications as fall within the true spirit and scope
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thereof are dee rea Xt app ious 1o one skill IS CLAIMED

11 a{ n oq rs a WS s n h? art cI ser Mé recTamat|on
IS: 1. AnUR oa %sys &m for fatt op barge ﬁ‘f@rf for emcient ﬁl ﬁdl P3En , COMPrising: (i)a
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WHWELTE which partitions the platform of the [TB into a plurallty of SCompartments
for holdlrw san%for off-loa mgbtg a ggsec%lc are. ett\{vater Ilpe for flufldlza ion.of s n eoach of the

e invention ain Specific em odimen
compartments, &res urized water bein ntro nto a cte com % en Vlét twater line

having a PIBFRIRS S r AW A R 50278858 r8‘8 astluPrIHSYj sawa P\OHTS%\d BN, W é"ﬁ

make-up SKRIEMEE ISy it BriAnh §CopeHRS %r&vﬁﬂﬁ‘ﬁﬁ alt BaRIGEARY SRR EﬁeP\fﬁB&lﬁ%"ﬁrﬂﬁFﬁg
pumping SRO(HI tRUEeh #heYsavingnaesueediitidanshanithllséthien threteia@isticivnsiaeebeingormed
at elch dhtketioompartments, allowing slurrified sand to be sucked out via the suction lines for
unloading; (iv) a Jacuzzi sump formed within the compartments, a plurality of Jacuzzi nozzles formed
around tH RRAEEHZT WiFR perperb éakibraPrqyndtitsi RB%éﬁstWebga?ﬁi'iﬁ%bébﬁ}%‘?BHméﬂﬁhd iM§iptfhp barge
comprisirig3iiansbing faidhm someRriting ef phardlivgtufgefibedargrentpryasitiorypuninstidg Sagatontdke-up
water pusires sivmen techitere orenndrertimpéhaifetwaber sysens auhnethed td the jetneatearpulepsedhe
suction lire dsycappaegieshtDoliveshia yiaunpsd anddbe.make-up water line is connected to the make-up
water pumps. 2. The unloading system for flat top barge of Claim 1, wherein the Jacuzzi sump
conprises a plurality of Jacuzzi nozzles mounted in substantially strategic arrangement of jet pattern
pipe connected to 20the jetwater line to further jet water to the sand, such that the sand are always in
suspension, within the Jacuzzi sump for the suction by the suction branch of the suction line.



3. The unloading system for flat top barge of Claim 2, wherein the suction branch is connected to the
suction line, and positioned within the compartmeni[ 4. The unloading system for flat top barge of
Claim 1, wherein a plurality of deck (jetwater) nozzles 25are formed on the jetwater ring which jets
water onto the sand enclosed within the compartment to form slurrified sand to flow into the Jacuzzi
sump. 5. The unloading system for flat top barge of Claim 1, wherein the pump barge is provided with
a plurality of quick connections to the jetwater line, the suction line and the make-up water line. 6.
The unlowHAg syatemagonstat top barge of Claim 1, wherein the jet water pump, and make-up 30water
pump draw water from the sea to be used in the jetwater line and make-up water line. 7. A method for
unloading-<eriehfpaging siatiero pob &g eorcertas STy ferve fésientivyg cadips obsapeb vithmgierg unloading system
for flat top barge ([TB) comprising a compartmentalized structure which partitions the platform of the
[TB into &R RiMY B EEAHLFIEHE 15T MEIThGBHEAR R BRIYANING 15 o EpddiRc?aPes pRirality of
jetwater FRERISITRNGIRitTo B sandifat iirrdingie aseesifipaitmients, pressurized water being
introduced into any selected compartment via the jetwater lines to produce slurrified sand for

unloading d SWaHIn"fiGe Wit KAIPRiRS 572U IRISLS REHPS  HEPe B SHE SOt eBeHt&he base
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thereon, thheheny uenedsanting isndoratecteidt toetHerjeswartgrin@imp and the suction lines are
connected to the slurry pumps; and 5b. fluidizing the sand within each of the components by jetting
watt} stréBhusiendiraiey e gratstird brnetiithseeion the BerhdlemémsemsdemestritRighseiction
pumps tasuckfhadined saleMirgsthéiedsapatmbentsfed off-limdianguctios limérdfenethedifer unloading
sand from a flat top barge of Claim 7, wherein a plurality of Jacuzzi nozzles are mounted in
substantidfl? 23 L RKE HIPEESHER @SR IEMRRES: iRk Rt AHap gt nozzles formed around the

Jacuzzi sump for localized agitation to keep the sand in suspension; and

(v) a pump barge comprising pumping means including a plurality of jetwater pumps, slurry pumps,

15  and make-up water pumps mounted thereon, wherein the jetwater line is connected to the jetwater
pumps, the suction line is connected to the slurry pumps, and the make-up water line is connected
to the make-up water pumps .

2. The unloading system for flat top barge of Claim 1, wherein the Jacuzzi sump comprises a plurality
of Jacuzzi nozzles mounted in substantially strategic arrangement of jet pattern pipe connected to

20  the jetwater line to further jet water to the sand, such that the sand are always in suspension, within
the Jacuzzi sump for the suction by the suction branch of the suction line.

3. The unloading system for flat top barge of Claim 2, wherein the suction branch is connected to the
suction line, and positioned within the compartment.

4. The unloading system for flat top barge of Claim 1, wherein a plurality of deck (jetwater) nozzles
25 are formed on the jetwater ring which jets water onto the sand enclosed within the compartment to
form slurrified sand to flow into the Jacuzzi sump.

5. The unloading system for flat top barge of Claim 1, wherein the pump barge is provided with a
plurality of quick connections to the jetwater line, the suction line and the make-up water line.

6. The unloading system for flat top barge of Claim 1, wherein the jet water pump, and make-up
30 water pump draw water from the sea to be used in the jetwater line and make-up water line.

7. A method for unloading sand from a flat top barge, comprising the following steps:

a. providing an unloading system for flat top barge (FTB) comprising a compartmentalized structure
which partitions the platform of the FTB into a plurality of compartments for holding of sand for off-
loading to a specific area; a plurality of jetwater lines for fluidization of sand at each of the
35 compartments, pressurized water being introduced into any selected compartment via the jetwater
lines to produce slurrified sand for unloading; a suction line with a plurality of suction inlets formed



10water to the sand within the Jacuzzi sump for the suction via the suction branch. 9. The method for
unloading sand from a flat top barge of Claim 7, Wrﬁrein a plurality of deck nozzles are formed on the
jetwater ring which jets water onto the sand enclosed within the compartment to form slurrified sand to
flow into the Jacuzzi sump. 10. The method for unloading sand from a flat top barge of Claim 7,
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to suck fluidized sand from a Jacuzzi sump located substantially at the center of the compartment of

the flat tap RaEaR JQLAiin 2iRBdiBduddhlds maoskiRrinigaginesandibiom adlakgop barge according

to claim 12, wherein the suction inlet of the suction branch connected to the suction line is
non-moveatie wikthsaspe chioatieg Jaad 276 SUdTit Wi abh gearaam thevafliciRne y ofanunaping he
fluidized ﬁé‘ﬂf&_@h'ltefr@%mﬁﬂﬁl%ug;ﬂaﬁkiﬁﬂl? Mr@ﬂ?l@%ﬂ@e%@&eﬁ@ Hﬁ'?&q}ﬁgrﬂ)@ﬁmfiﬁ’fﬁé@tjé@p _barge
(FTEy forgificientunloadingintsand o5 Glaipkdr WOEIGIBH0E BRIORBH YRR moveable together with the

compartmentalized flat top barge in the course of off-loading sand. 15. The method for unloading sand
from a flaj. topbares s folaiiMohdWERER #ae RUMP RArEsriR FOVEAbIE WeateLVIlAING of deck
Compaftfﬂgﬂté’!'za@g ﬂﬂ'HQ(P mfﬁl\% 'E%ﬁ@”@ﬂi@]lﬁ?%ﬂeﬁ%@o the sand enclosed within the

compartment to form slurrified sand to flow into the Jacuzzi sump.

10. The method for unloading sand from a flat top barge of Claim 7, wherein the jet water pump,
15 and make-up water pump draw water from the sea to be used in the jetwater line and make-up
water line.

11. The method for unloading sand from a flat top barge of Claim 7, wherein the pump barge is
provided with a plurality of quick connections to the jetwater line, the suction line and make-up
water line.

20 12. A method for unloading sand from a flat top barge, wherein the sand contains a water content
which is capable to be transported in pipeline, the method comprising the steps of: (a) fluidizing the
sand within each of the components formed on the flap top barge by jetting water stream to the
sand in each of the compartments; and (b) initiating suction pumps to suck fluidized sand from a
Jacuzzi sump located substantially at the center of the compartment of the flat top barge for off-

25 loading.

13. The method for unloading sand from a flat top barge according to claim 12, wherein the suction
inlet of the suction branch connected to the suction line is non-moveable with respect to the Jacuzzi
sump, which enhances the efficiency of pumping the fluidized sand out from the Jacuzzi sump for
off-loading.

30 14. The unloading system for flat top barge (FTB) for efficient unloading of sand of Claim 1, wherein
the pump barge is moveable together with the compartmentalized flat top barge in the course of
off-loading sand.

15. The method for unloading sand from a flat top barge of Claim 7, wherein the pump barge is
moveable together with the compartmentalized flat top barge in the course of off-loading sand.

35



