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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

3anponoHOBaHO CIOCI0O BUKOPUCTaHHS IMITAIlIHHOTO MOJCITIOBAHHS TS
pPO3MIIIEHHA BaHTaXy IO TpOMaM M 0OalacTy MO TaHKaM 3 YypaxyBaHHSIM
OTIEPaTUBHOTO KOHTPOJIIO MapaMeTpiB MOPEXiTHOI Oe3MeKku CynHa, sSIKui 3abe3nedye
Oe3IeyHe 3aBAHTAKEHHS CyAHA.

Jlg uporo Oyiia BUKOpPHCTAaHA IMporpaMa 3 MOJyJIeM 1HTEpPaKTUBHOI'O BBEJCHHS
napTii BaHTaXy, IPUUHATUX JO MEPEBE3EHHS, Ta MOJYJEM PO3MOJLTY BAHTaXy IO
TproMaM cyJiHa u Oanacty 1o taHkaM. Lleit mporpaMuuii npoaykT OyB BUKOPUCTaHUN
i (popMyBaHHS MONEPEAHBOIO BAaHTAXKHOIO IUIAHY CyAHa 3 ypaxyBaHHSIM BUMOT
MopexifHoi Oe3neku. Po3risiHyTo BUIAAOK, KOJM 1O 3aBaHTAKEHHS NpUHHATO 12
MapTid BAaHTaXYy.

[Ipu posminieHi BaHTaXXy MpOTrpamMor0 BUBOJUTHLCS eKcmpec iH(opMallis mpo
OCTIMHICTh cyAHa. B crarTi ommcana mpoueaypa iMITalifHOrO PO3MILIEHHS MapTii
BAHTAXY [0 TPIOMaM CyJHA, NPUYOMY [apaMeTpU MOCAAKU CYJHA, OCTIMHOCTI 1
3arajbHOI MOJOBXHBOI MIITHOCTI 3MIHIOIOTHCS 3 YPaXyBaHHSIM NPUUHATOIO BAaHTAXKY.

Jnst  KOHTpPOJIO  3arajbHOi  IMOJOBXKHBOI  MIIHOCTI MpU  MOJCIIFOBaHHI
3aBaHTaXEHHS CyJIHAa BHUBOAATHCS TpadiuHl EMmopH Mepepi3younx Cuil Ta
BUTMHAIOUYUX MOMEHTIB, SIK1 TOPIBHIOIOTHCS 3 TPAHUYHO — JOMYCTUMUMU rpadikamu,
Ha OCHOBI 4YOro MPOBOAMUTHCS BHCHOBOK JOIYCTUMOCTI 3aBaHTAKEHHS IO
MOJ/IOBXKHBOI MIITHOCTI. SKIIO MOTOYHI €MIOpU TMEePEepi3yroYnX CHJI Ta BUTHMHAIOYHX
MOMEHTIB 3HaXOASThCS B JOMYCTUMHX MeXaX, TO IPOJOBKYETbCS MOJEIIOBAHHS
3aBaHTaXeHHS. [Hakmie ciij 3MIHUTH PO3MIIIeHHs a00 Bary OCTaHHBOI MapTii
NPUIHATOTO BaHTaXy ab0 TMpoOBECTH 3MiHYy HAsSBHOrO Oanacty MUISTXOM
MePEePO3NOLTY HOTO KIJIBKOCTI 1O OaJIaCTHUM TaHKaM.

[IpoBenenHs OanacTyBaHHS CyJHA Ui TMEPEPO3IMOAUTY KIIBKOCTI Oanmacty 1o
TaHKaM nepeadavyeHo IMITalIiHOI TPOrpaMol0 3aBaHTAKEHHA Cy/IHA. 3a IOOMOTOI0
nporeaypu OanacTyBaHHs MOTPIOHO BUOpATH Ha KOMITFOTEPHIA CXeMi CyJHa TaHK
U1 6anacTHOI omepailii, a TMOTIM 3asABUTH THUI OMeparlii: YaCTKOBUU YU TTOBHUM
npuiiom 0anacty, a0 YaCTKOBE YU MTOBHE OCYIICHHS TaHKY.

B pesynbpraTi imiTamii OanacTyBaHHS Cy/JHA 3MIHIOIOTHCS BOJOBAHTAXKHICTh
Cy/lHa, CTaTMYHI MOMEHTI BIJHOCHO CYJHOBHMX IUIOIIMH, IO BeA€ 10 3MIHH
napaMeTpiB MopexiHoi Oesneku cyaHa. Tomy mpu MojentOoBaHHI OajacTyBaHHS
CyJlHa BUBOJMUTKCS MOTOYHA 1HGOpMAIIiS TT0 TTapaMeTpaM MOCaAKH CyaHa, OCTIHHOCTI
1 3arabHOI MOJOBKHBOI MIITHOCTI.

3a OMOMOTOI0 TPHUBEACHOTO CIOCOO0Y MOJENIOBAHHS 3aBaHTAXEHHS CyIHA
IMITAIIfHOIO ~ MIPOrPaMoI0 3 SBISIETHCSI  MOXKJIMBICTh  BHOOPY  ONTHMAIbHOTO
MOMEePEAHBOI0 BAaHTAXKHOTO TUIAHY CYIHA.
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Kuarwo4oBi cioBa: MopexinHa Oe3neka CyaHa, 3aBaHTaXEHHS CYJIHA, 1IMITalliiiHe
MOJIETFOBAHH.

ITocTanoBka npodJemMbl B 001eM BHe U ee CBSA3b ¢ Ba)KHBIMH HAYYHBIMH
WM NPAKTHYECKHUMH 32Ja4aMHu

3arpy3ka MOPCKHX CYJOB B 3HAYUTEIBHON Mepe OmpeleisieT UX MOPEXOTHYIO
6e3omacHocTh. [I0ATOMY TIpH COCTaBICHUU TPY30BOTO IUIaHA CyAHA IEIeCO00pa3HO
MIPOU3BOJUTH OIEPATHBHYIO OIEHKY €ro MOPEXOAHON Oe30MacHOCTH, pacrojaras
NepeyHeM MpejIaraéMbIX K MepeBo3ke Tpy30B. OueBUIHO, B KAUECTBE TEXHUUIECKOTO
CpEICTBA, C TOMOIIBIO KOTOPOTO BO3MOXKHA OIEpaTHBHAs OILIEHKAa MOPEXOAHOMN
0€30MacHOCTH, MOXKHO HCIIOJb30BaTh KOMIBIOTEPHYIO MIpOrpamMMmy, 4Yemy U
NOCBsIIIIEHA JaHHAas paboTa.

AHAJIU3 TNOCJHEIHUX JTOCTHKEHHWH W mnyOJuKanuii, B KOTOPbIX HA4YaTo
pellieHue JaHHOW NMpo0JieMbl U Bble/IeHHEe HEPEelIeHHbIX PaHee 4acTel o01eit
npooJieMbl

Bompocsl  dhopMupoBaHUS ~ ONTUMAIBHOM  3arpy3kd  HABAJIOYHBIX  CYIOB
paccMOTpeHbI B padoTte [1]. Meroa onTuMH3aniy 3arpy3Ku CyHA TApPHO-IITYYHBIMU
rpy3aMmH npejgiaraercs B padore [2].

B pabotax [3-6] paccMOTpeHBI BOMPOCHI Pa3paOOTKH METOJIa OINEpaTUBHOU
OIICHKH KPUTEPHEB MOPEXOTHOCTH CYJIHA.

DopMyJMPOBKA 1eJIel CTATHH

[lenpto AaHHOW CTaThbU SIBISETCA aHAJIU3 BO3MOXKHOCTH pa3pabOTKH crocoda
OTEPaTHBHOTO MOHUTOPUHTA COCTOSIHUS MOPEXOJHON O€30MacHOCTH CyAHa B
nporecce GOPMUPOBAHUS €T0 TPY30BOTO TUIAHA.

N3n0:xxeHHe OCHOBHOIO MaTepuala MCCICAOBAHUS € O00OCHOBaHHEM
MOJIYyYE€HHBIX HAYYHBIX Pe3yJIbTATOB

OcHOBOI pa3paOOTKM KOMIBIOTEPHOM MPOTPAMMBI ONEPATUBHOU OIEHKH
MOPEXOJIHOM 0€30MacHOCTH CyAHA MOCTYXHIH paboThl [3-6], ¢ MOMOIIBIO KOTOPBIX
ObL1a creHepHUpOoBaHa MporpaMma OIpeeieHHs MapaMeTPOB MOCAIKU, OCTOHYMBOCTH
Y TIPOAOIBHON MPOYHOCTH BOCBMHU TproMHOT0 Oankepa. [IporpamMma Obla 1onogHeHa
MOJYyJIEM MHTEPAKTUBHOTO BBOJA NAPTUU I'Py3a, IPUHATBIX K IIEPEBO3KE U MOIYJIEM
pacripesiefieHds Tpy3a IO TpoMaM CcyaHa W Oamnacta mo TaHkaM. l[losydeHHBII
MPOTPaMMHBIM MPOAYKT SBUJICS MHCTPYMEHTOM (POPMHUPOBAHUS MPEABAPUTEIHHOTO
Ipy30BOro IJlaHa CyJHa ¢ y4eToM TpeOoBaHMiI MOpexoAHou OezonmacHocTH. Ha puc.
1 moka3zaH HavalbHbIA MHTepdeENc MporpaMMbl JUIsl Ciayyasi, Korjga K IEepeBO3Ke
npuHATH 12 mapTuii rpy3a (Bcero nporpaMMoi IpeaycMOTpPEeH rpueM A0 36 mapTuil).
C xaxx10M 13 mapTUi Ipy3a CBSI3aHa YIPABIISIONIAs KJIABUIA, HA KOTOPON MOMELIEHO
YCIIOBHOE M300pakeHUe MapTHUH MPUHUMAEMOro Tpy3a, 00Ul Bec MapTHHU U BEC €
IIOIPY’KEHHOM HAa CyJHO 4YacTH. B Ha4aJIbHOM COCTOSIHUM BO BCEX TPIOMax CyJIHA
OTCYTCTBYET I'Py3, @ Ha BCEX KJaBMIIaX MNapTUW BeC MpUHATOro rpysa paseH (0. Ha
HIDKHEH JIGBOW YacTH dKpaHa BBIBOAWTCS WH(OpMAIUS O MOCAAKE CyIHA M OOIIeH
IIPOOJIBHOM IPOYHOCTH KOPITyCa, MPEACTABICHHON 3MIOPAMU MEPEPE3BIBAIOIINX CUIT
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¥ M3rHOAIONMX MOMEHTOB. BBIBOISTCS 3HAUEHHUs OCaJOK CyJHA HOCOM, KOPMOW,
cpenHeii ocaaku u guddepenta cyaHa. Takxe ykazpiBaeTcs 001U BeC TPy3a,

Lmax

Hmaw
Honyeruean 16 20 a0
Momuero 817 252 40 Fill

Puc. 1. Hauanvuwiii unmepgetic npocpammol

npuasitoro Ha cyaHo (Wgq=0) , Bec Gamracra (B Ha4anbHOM COCTOSHHH CYAHOM

npuHAT Oaytact nonHocTelo W, =18069T) m Bomouwsmemenue D. B mpasoii

HUKHEH 4acTH 3KpaHa BBIBOJAMTCS KcIpecc MHpopmaius 00 OCTONYMBOCTH CyHA.
Jlnis pa3MelieHust mapTHil Tpy3a Mo TproMaM CyJHa ClieyeT BbIOpaTh MapTHIO IPy3a,
"KIUKHYB" IO COOTBETCTBYIOILIEH KiaBHIle, KaK IOKa3aHO Ha puc. 2 BblOpaHa
YeTBEpTas KJIABUILA, a 3aTEM YKA3bIBAETCS TPIOM, B KOTOPBIN IUIAHUPYETCS 3arpys3Ka
BbIOpaHHOW maptuu (B mpumepe TpioMm 5). Ilocime 3Toro ¢ momMompio KiIaBHIIl B
HWDKHEH JIEBOM YacCTH dKpaHa BBIOMPAETCS 4acTh 3arpykaeMou maptuu (B mpumepe
Bcss maptust "1"), U Ha JKpaHE C YYETOM YACIBHOTO MOrPYy304HOr0 oOBeMa
oToOpaxkaercss 3arpykeHHbli TproM 5 (puc. 2). C ydeToM MPHUHATOrO Trpy3a
W3MEHSIOTCS TapamMeTphbl MOCAJAKUA CYyJIHA, OCTOMYMBOCTH M OOIIEH MPO0JIbHOM
MIPOYHOCTH.
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Cargo/Ballast

Holds/Party

‘Wiark/ Chech:

Loading

h Lmax  Cmay

Jonyctian 18 20 a0 -

Monyuero B34 351 40 il
E N

PRI L I = n
1 1 1 1 1 1

Puc. 2. Pe3ynomamsi 3a2py3xu yemeepmou napmuu 8 mpom 5

3aTtem, KaK [MOKa3aHo Ha puC. 3, B TPIOM 2 MPHHSATA NapTHs Ipy3a S, a B TpOM 7
3arpy’keHbl TpH maptuu rpy3a 1, 9 u 12, 4ro Hanwio cBoe OTOOpakeHHE Ha CXeMe
Ipy30BBIX MOMEILIECHUI CyAHa W BBIBOAE MH(OpPMAMKU O MapaMeTpax MOPEXOIHOU
0€30MMacHOCTH, KOTOPbIE HAXOASATCS B IOMYCTUMBIX npeaenax. [IpaBna, nzrubdarommue
MOMEHTBI OJM3KM K Tpelesly B KOPMOBOM OKOHEYHOCTH cynHa. [lostomy, kak
IIOKa3aHO Ha puc. 4, IPOU3BENECHO M3MEHEHUE paclpeleeHus OamacTa, A 4ero
knasuiier "Cargo/Ballast" BeiOpan pexum 0aiacTUPOBKH M "KIIMKaHHEM'" HOCOBOTO
IIOJIBECHOTO OaJJTaCTHOI'O TaHKa IMPOU3BOAUTCS ero ocymenue. U3 puc. 4 caenyer,
4YTO IPU ATOM Yrpo3a CO CTOPOHBI M3rMOArOIIMX MOMEHTOB JMKBHAMpoBaHa. Ilo
YKa3aHHON MpoLeaype IPOU3BOAUTCS pasMEIICHHE Ipy3a IO TpHOMaM CyJHa,
MPOU3BOAS TEKYIIMH KOHTPOJb IMapaMeTpOB MOPEXOJHONW Oe30MacHOCTH CYy/AHA,
oOecrnieunBast UX JIOMYCTUMbIEC 3HAUYCHUSI.
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Puc. 4. Ocymenue 6am1acTHOTO TaHKa
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Ha puc. 5 nmokazaHo oKOHYaTENbHOE pa3MEIICHUE Tpy3a MO Tpromam. B pe3ynbprare
OaJITacTOM 3aIOJIHEH TOJBKO axTepIHK, a rpy3 pa3MelleH Mo BceMm Tpromam. K
IIEPEBO3KE HE MPUHATA TOJILKO BTOPAs MApPTHUsl TPy3a U3-3a MOJIHOIO MCIIOJIb30BAHUS
IPY30II0ABEMHOCTH CyAHA.

CargofBallast

Halds/Party

otk Check

Loading
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Puc. 5. OxoHuaTenbHOE pa3MeIleHue rpys3a

BbIBOIbI ¥ TIEPCNEKTHBA AaJIbHelIeii padoThl 10 JAHHOMY HAINIPABJIEHHIO

Takum 00pa3zom, IPEUIOKEH CIIOCO0 pa3MEIIeHHUs Tpy3a [0 TproMaM u dajiacta
0 TaHKaM C YYeTOM OIIEPAaTUBHOTO KOHTPOJS TMapamMeTpoB MOPEXOJIHOM
0e30macHOCTH CyJIHa, KOTOpBIM obOecrmeurnBaeT Oe30macHyro 3arpy3ky cynHa. B
JampHEWIIEeM  TpenjiaraeTcs  UCCIEAOBaTh  BO3MOXKHOCTh  HCIHOJB30BAHHUS
npeuIaraeMoro crocoda it ONTUMAIILHON 3arpy3KHu CyIHA.
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