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ABSTRACT

The method of the use of imitation design is offered for placing of cargo on to
the holds of u ballast on to the tanks taking into account the operative control of
parameters of nautical safety of ship, which provides the safe loading of ship.

The program with the module of interactive by introduction of parties of cargo
was used for this purpose, accepted to transportation, and by the module of
distributing cargo on to the holds of ship of and ballast on to the tanks. This software
product was used for forming of previous cargo plan of ship taking into account the
requirements of nautical safety. A case is considered, when to the loading 12 parties
of cargo are accepted.

At placed to the cargo by the program express hatches information about
parameters of ship. In the article the described procedure of the imitation placing of
parties cargo on to the holds of ship, thus the parameters of landing of ship,
parameters and general longitudinal durability change taking into account the
accepted cargo.

For the control of general longitudinal durability at the design of loading of ship
hatch graphics cutting forces and curving moments which are compared to maximum
— the possible graphs, on the basis of what the conclusion of admission of loading is
conducted on longitudinal durability. If current graphics cutting forces and curving
moments are in possible scopes, the design of loading proceeds. Differently it follows
to change placing or weight of the last party of the accepted cargo or conduct the
change of present ballast by the redistribution of his amount on to the ballast tanks.

Conducting of taking ballast of ship for the redistribution of amount of ballast on
to the tanks an imitation is foreseen by the loading routine of ship. With the help of
procedure of taking ballast it is needed to choose on the computer chart of ship a tank
for ballast operation, and then declare the type of operation: partial or complete
reception of ballast, or partial or complete drainage to the tank.

As a result of imitation of taking ballast of ship, displacement of ships, static
change moment in relation to ship planes, that conduces to the change of parameters
of nautical safety of ship. Therefore, at the design of taking ballast of ship current
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information hatches on to the parameters of landing of ship and general longitudinal
durability.

By the resulted method of design of loading of ship possibility of choice of
optimum previous cargo plan of ship appears by the imitation program.

Keywords: nautical safety of ship, loading of ship, imitation design.

PE®EPAT

3anpornoHoBaHO Crmoci0 BUKOPUCTAHHS IMITAI[IHHOTO MOJICIIOBAHHS  JIJIS
pPO3MIIIEHHSI BaHTaXxy IO TpoMaM M 0OajacTy MO TaHKaM 3 YpaxXyBaHHAM
ONEPAaTUBHOI'O KOHTPOJIIO MapaMeTpiB MOPEXIIHOI Oe3MeKu CyaHa, KUl 3abe3neuye
Oe3reyHe 3aBaHTAKEHHS CyAHA.

Jlist uporo Oyna BUKOpUCTaHA Mporpama 3 MOAYJIEM 1HTEPaKTUBHOTO BBEICHHS
napTiii BaHTaxy, NPUHUHATUX 1O NEPEBE3CHHS, Ta MOJYJEM pPO3MOAULY BaHTaXy IO
TproMaM cyjJHa u OanacTy no taHkam. Lleit mporpamuuii mpoayKT OyB BUKOPUCTAHUM
st OpMyBaHHSI MONEPEIHHOI0 BAHTAXKHOTO IJIAHY CyJHA 3 YpaxXyBaHHAM BUMOT
MOpexiaHO1 Oe3neku. Po3risiHyTo BHIAIOK, KOJM JI0 3aBaHTaXKEHHS MpUHHATO 12
napTii BaHTaxy.

[Ipu po3MilleHI BaHTa)Xy MPOrpaMol0 BUBOAUTHLCS eKcrpec 1H(opmalis Mpo
OCTIMHICTh cyAHa. B cTaTTi onucaHa mpoueaypa IMITalIMHOTO PO3MIIICHHS MapTid
BaHTaXy IO TpPIOMaM CyJHa, NPUYOMY MapaMeTpu MOCAAKU CYJHA, OCTIHHOCTI 1
3arajbHOI MOJOBXHBOI MIITHOCTI 3MIHIOIOTBCS 3 YPaXyBaHHSM NMPUHHSATOTO BAHTAXKY.

JIns  KOHTpOJIFO  3arajibHO1  TOAOBXKHBOI ~ MIITHOCTI TPU  MOJICIIOBAHHI
3aBaHTAXKEHHS CyJHA BHUBOJATHCS TpadiyHi eMIopU Mepepi3ylouyux CHll  Ta
BUTMHAIOUYMX MOMEHTIB, SIK1 MOPIBHIOIOTHCS 3 TPAHUYHO — JOMYCTUMHUMU rpadikami,
HAa OCHOBI 4YOro MPOBOAUTHCS BHCHOBOK JIOMYCTUMOCTI 3aBAaHTAXKEHHS IO
MOJIOBXKHBOT MIIIHOCTI. SIKIIO MOTOYHI €MIOpU MEepepi3ylourX CHJI Ta BUTHMHAIOUYMX
MOMEHTIB 3HAXOASTHCSA B JOMYCTUMHUX MeEXaX, TO MPOJOBXKYETHCS MOICIIOBAHHS
3aBaHTaXeHHs. [Hakmie ciij 3MIHUTA pPO3MillleHHs a0o Bary OCTaHHBOI MapTii
NPUMHATOr0 BaHTaxXy a00 MpoOBECTH 3MIHY HasBHOTO 0anacTty HUISIXOM
Mepepo3noALTy HOro KITBKOCTI MO 0alaCTHUM TaHKaM.

[IpoBenenHss OanmacTyBaHHs CyJHa Il TIEPEPO3MOMAUTY KUIBKOCTI Oajacty 1o
TaHKaM IepeadadyeHo IMITaliiHOT NPOrpaMol0 3aBaHTaKEHHS CyJHA. 3a JOIOMOTOI0
npoueaypu OanactyBaHHs MOTPIOHO BUOpaTH HAa KOMIT IOTEPHIM CXeMIi CyJlHa TaHK
st O0anmacTHOi omeparlii, a MOTIM 3asBUTH THUI OMNepallii: YaCTKOBUM YU TMOBHUMN
npuiiom OanacTy, a0 YaCTKOBE UM MOBHE OCYIIECHHS TAHKY.

B pesynbrari imiTarii OanacTyBaHHS CyAHAa 3MIHIOIOTHCS BOJOBAHTAXKHICTD
Cy[IHa, CTaTUYHI MOMEHTI BIIHOCHO CYJHOBHUX IUIOUIMH, IO BeJI€ /A0 3MIHU
napaMeTpiB MOpexiHoi Oe3mnexku cyaHa. Tomy TMpU MOJIeNIOBaHHI OajacTyBaHHS
CyJHa BUBOJMTHCS MOTOYHA 1H(POpMAILlis IO apamMeTpaM MOCaJKH CyIHA, OCTIHHOCTI
1 3arajabHOI IIOJOBXHBOT MIITHOCTI.

3a J0MOMOrol0 MPUBEICHOIO CHOCO0Y MOJIETIOBAHHS 3aBaHTAKCHHS CYy/IHA
IMITAllIHHOIO ~ MPOTpPamMol0 3 SBISAETHCA  MOXJIMBICTE BUOOpPY  ONTUMAJIbLHOTO
MONEePETHHOTO BAHTAXXHOTO TUIaHY CYyJIHA.
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KuarouoBi cioBa: mopexinHa 6e3reka CyjHa, 3aBaHTAKCHHS CyJHA, IMITaIlliHE
MO/ICJIIOBaHHSI.

IMocTtanoBka npoOseMbl B 001eM BU/Ie U €€ CBSI3b C BaKHbIMH HAYYHBIMH
WIN NPAKTHYECKUMH 3a1a4aMu

3arpy3ka MOPCKUX CYZOB B 3HAQUMTEJIbHOW Mepe OmpenessieT X MOPEXOAHYIO
Oe3onacHocTh. [Io3TOMY IpU COCTaBIEHHMH T'Py30BOrO IUIaHA Cy/AHA LIEJIECO0OpPA3HO
IPOU3BOANTH OINEPATUBHYIO OLIEHKY €r0 MOPEXOJHOM O€30MacHOCTH, pacroJaras
NepevyHeM IpeiaraéMbix K nepeBo3ke rpy3oB. O4eBUAHO, B KAU€CTBE TEXHUYECKOTO
CpEICTBa, C IMOMOILBIO KOTOPOI'O BO3MOYKHA OIEpaTHBHAs OLIEHKA MOPEXOAHOMN
0e30MacHOCTH, MOXHO HCMOJIb30BaTh KOMIIBIOTEPHYIO MpOrpaMMmy, YeMy U
NOCBSIILIEHA JaHHas paboTa.

AHaJIU3 NOCJHEeJHUX [JTOCTHKEHHUH M NyOJHKAnWid, B KOTOPBIX HA4aTo
peleHue AaHHOI Mpo0JieMbl U BblleJICHHE HEPEUICHHBIX paHee YacTed o0uiei
npooIeMbl

Bompocbl  GpopMupoBaHUsS ONTHUMaNbHOM 3arpy3kd HABaJOYHBIX CYZOB
paccMoTpeHbl B paboTe [1]. MeTon onTuMHU3aluu 3arpy3Ku Cy/IHa TapHO-IITYYHBIMU
rpy3amMu rpejaraercsi B pabore [2].

B paGotax [3-6] paccMOTpeHBI BOIpPOCHI pa3pabOTKH METO/a OIepaTUBHOM
OIICHKU KPUTEPUEB MOPEXOJTHOCTH CY/THA.

DopMyJIMPOBKA LieJIed CTaTbU

[enblo gaHHOW CTaThbU SBISETCS aHAIM3 BO3MOXKHOCTH pa3paboOTKH crocoba
OTIEPAaTUBHOTO MOHHUTOPHUHTA COCTOSTHUSI MOPEXOJHOM O€30ImacHOCTH CyJHa B
nporuecce popMUPOBAHMS €r0 TPY30BOr0 IUIaHA.

N3noxeHne OCHOBHOIO MAaTepHAJIa MCCJIEIOBAHUA C O00O0CHOBaHHMEM
MOJIy4YeHHbIX HAYYHbIX Pe3yJibTATOB

OcHoOBOl pa3pabOTKKM KOMIBIOTEPHOW MPOrpaMMbl ONEPATUBHON OLICHKU
MOPEXOHON 0€30MacHOCTH CyAHA MOCTYXWIH paOoThl [3-6], C TTOMOIIBI0O KOTOPBIX
ObLJIa CreHeprupoBaHa IporpaMma OrnpeesieHus] TapaMeTpoB MOCAIKU, OCTOMYHUBOCTU
Y TIPOJI0JIbHOM TPOYHOCTH BOCHMU TPIOMHOTO Oalikepa. [Iporpamma Oblia 10M0IHEHA
MO/JIyJIEM MHTEPAKTUBHOTO BBOJA MapTUM I'py3a, MPUHATHIX K MEPEBO3KE U MOIYJIEM
pacnpeneneHuss rpysa Mo TploMaM cyaHa M Oamiacta mo TaHkam. [lomydeHHBIH
MPOTPaMMHBIA MPOAYKT SIBUWICS MHCTPYMEHTOM (hOPMHUPOBAHUS MPEIBAPUTEIBHOTO
Ipy30BOTO IUIaHA CyAHA ¢ y4eToM TpeOoBaHMI MOpexoaHou O6ezonacHocTu. Ha puc.
1 mokazaH HadalbHBIM WHTEpdEUC MporpaMMmbl IS Cloydas, KOrja K IepeBO3Ke
NpUHATHI 12 maptuii rpy3a (Bcero mporpaMMoin npeycMoTpeH npueM 10 36 napTuil).
C xaxm0il U3 napTuid rpy3a cBsizaHa YIpaBisionias KjIaBuila, HA KOTOPOUH MOMEIIEHO
YCJIIOBHOE M300paKeHHE MapTHU MPUHUMAEMOTO Tpy3a, OOIIMi BeCc MapTUU U BEC €€
MOTPY’KEHHOM Ha CYJHO 4YacTU. B HavyalbHOM COCTOSIHUM BO BCEX TPIOMax CyJHA
OTCYTCTBYET I'Py3, a Ha BCEX KJIABUILIAX MapTU BeC MpUHATOro rpy3a pased 0. Ha
HIDKHEW JIEBOM YacTH KpaHa BBIBOJAWUTCA MH(pOpPMAIUS O MOCAJAKEe Cy/IHAa U OOIIeH
MPOAOJIbHOM MPOYHOCTH KOPITYCa, IPEACTABICHHON 3MI0OpaMU NEPEPE3bIBAIOIINX CHJT
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¥ M3THOAIONINX MOMEHTOB. BBIBOASTCS 3HAUeHHs OCATOK CyJAHA HOCOM, KOPMOW,
cpenneit ocaaku u nuddepenta cyana. Takxke ykaspiBaeTcs 00U BeC rpysa,
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Puc. 1. Hauanvnwiii unmepghetic npocpammol

npunaroro Ha cyaHo (W, =0) , Bec Oamnacta (B Ha4aJIbHOM COCTOSIHUU CYJHOM

rg
npuHAT Oamtact noiaHocTero W, =18069T) u Bogomsmemenue D. B mpasoit
HUKHEH 4acTH 2KpaHa BBIBOJUTCS Kcmpecc uHpopmalus 00 OCTOMYHMBOCTU CyAHA.
Jlist pa3MelntieHust mapTuid Tpys3a 1Mo TproMaM CyJHa clie[lyeT BbIOpaTh MapTUIO Tpy3a,
"KIMKHYB" TI0 COOTBETCTBYIOIICH KJIaBHIIE, KaK IOKa3aHO Ha puc. 2 BbIOpaHa
YyeTBepTasi KJIABUILIA, a 3aTeM YKa3bIBaeTCs TPIOM, B KOTOPBIH MJIAHUPYETCA 3arpy3Ka
BBIOpaHHOW mapTuu (B mpumepe TpioM 5). [locie 3TOro ¢ momoIIbI0 KJIaBUII B
HIDKHEH JICBOM 4YacTU PKpaHa BBIOMpPAETCS YacTh 3arpykaeMoi maptuu (B mpuMepe
Bcsi maptus "1"), m Ha JKpaHEe C YYETOM YJACJIBHOTO IMOTrPY304YHOr0 0Obema
oToOpaxkaeTcsi 3arpykeHHbIi TpioMm 5 (puc. 2). C yuyeToM NPHUHATOTO Tpy3a
WU3MEHSAIOTCS TapaMeTpbl MOCAJKH CYJIHA, OCTOMYMBOCTH M OOIIEH MPOI0IBHOM
MPOYHOCTH.
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Puc. 2. Pezynemamul 3a2py3ku uemeepmou napmuu 8 mpom 5
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3aTeM, Kak MOKa3aHO Ha PUC. 3, B TPIOM 2 MPUHATA NApTUs rpy3a 5, a B TPIOM 7
3arpyKeHbl TpU maptuu rpy3a 1, 9 m 12, yTo HamI0 CBOE OTOOpaKEHHE Ha CXEMeE
IPy30BbIX MOMEIIEHUH CyAHA M BbIBOJIE MHPOpPMALMKU O MapameTpax MOPEXOJHOU
0e30MacHOCTH, KOTOPbIE HAXOJSATCSA B JOMYCTUMBIX Mpeaenax. [IpaBaa, uzrubatomue
MOMEHTBI OJM3KM K TMpeAeny B KOPMOBOM OKOHEYHOCTHM cyaHa. [loatomy, Kak
MOKa3aHO Ha puc. 4, IPOU3BEJICHO U3MEHEHHE pacrpejesieHus Oamiacrta, A 4ero
knapuieit "Cargo/Ballast" BeiOpaH pexxuM 06aiacTUpOBKY U "KIIUKaHWEM" HOCOBOTO
MOJIBECHOT0 0aJIaCTHOTO TaHKa MPOU3BOAMUTCS ero ocymeHue. M3 puc. 4 crnenyer,
YTO IPU 3TOM yrpo3a CO CTOPOHBI M3rHMOAIONIMX MOMEHTOB JHKBUAUpoBaHa. [lo
YKa3aHHOW TNpolLeaype NpPOU3BOAUTCA pa3MEIIeHUWE TIpy3a IO TpOMaMm CyAHa,
MPOU3BOJS TEKYIIMI KOHTPOJb MapaMeTpoOB MOPEXOAHOM 0e30macHOCTH CYIHA,
oOecreunBas UX JOMYCTUMbIEC 3HAUCHHUS.
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Ha puc. 5 mokaszaHo okOHYATENIbHOE pa3MEIIEHHUE Ipy3a Mo TpromaMm. B pesynbrare
OaJITacTOM 3amoJIHEH TOJIBKO axTEpIUK, a Tpy3 pa3MelleH mo BceM Tpromam. K
IIEPEBO3KE HE MPUHATA TOJBKO BTOpAsl MapTHsS I'Py3a M3-3a MOJHOI'O UCIOJIb30BAHUS

Ipy30M0IbEMHOCTH CYJIHA.
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Puc. 5. OkoHUaTenbHOE pa3MEIICHUE Irpy3a

BpiBoAbI U mepceKTHBA AaJIbHelIeil padoThl 10 JAHHOMY HANIPABJIEHH IO

Taxum oOpazom, IpeasioKeH Crocod pa3MeIIeHHs Tpy3a Mo TproMaM U bayuiacta
M0 TaHKaM C Y4YeTOM OINEpPaTUBHOTO KOHTPOJII MapaMeTpOB MOPEXOJHOU
0€30MacHOCTU Cy/Ha, KOTOpBIM oOecrneunBaeT O€30MacHyl0 3arpy3ky cyaHa. B
JanbHEHIIeM  Tpeljaraercss  MCCleloBaTh  BO3MOXHOCTb  HCIIOJIb30BaHUS
IpeajiaraeMoro crnocoda i ONTUMaIbHON 3arpy3Ky CyAHa.
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