POCCHNCKHH MOPCKOR PETHCTP CYAOXOACTBA

FMABHOE YNPABNEHUE

UNPKYNIAPHOE MUCbMO  Ne 314-26- 797 ¢, oT 12. 01.2015..

KacatenbHo:

O sctynnenun B cuny HoBOW peaakuun YHuduumposar+oro Tpebosanus (YT) MAKO S20 (Rev. 6,

Apr. 2014) «OueHka BONYCTUMO 3arpy3Kn rpy30B0ro TPIOMa C Y4ETOM BO3MOXHOCTU €ro 3aTONNeHus Ha
cyfax Ans HaBarnoYHbIX FPYy30B, Ha KOTOpPble He pacnpocTpaHAlTca TpebosaHua O6umx Npasun no
KOHCTPYKUMM 1 NPOYHOCTU HaBanouHbIx cygos» / "Evaluation of Allowable Hold Loading for Non-CSR
Bulk Carriers Considering Hold Flooding”

O6bekT HabnoaeHus:

HasanouHbie cyna 8 nocrponke

Beopa B peicTaue

C MOMEHTa NonyueHus
Cpok gencreusi: 4o -
Cpok gevcTsus NpoaneH Ao -

OtmeHseT / usmeHsaeT / fONONHAET UMPKYNapHoe nucemo Ne - oT -
Konuuectso cTpanuy; 1+6
Npunoxerus: TekcT uamenennit rnasebl 3.3 vactu Il «Kopnyc» Mpasun knaccudurkaumn n

noCTPOVKK MOPCKUX cyaos (panee — MNpasuna) Ha 6-Tv nucTax
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/ "naBHbi UHXEHEP - ANPEKTOP AenapTameHTa knaccupukaiiv

/ - ) i
BHOCUT nsmeHeHus B Mpasuna knaccuduxkauum n nOCTPONKU MOPC wx/cﬁs, 2014 — H[1 Ne 2-020101-077, n
2015 — HA Ne 2-020101-08

HacTtoswmm uHbopMupyeM, 4TO B CBR3W C NpumMeHeHnem 8 aesTensHocT PC HOBOW peaakumn
YT MAKO S20 (Rev. 6, Apr. 2014) “Evaluation of Allowable Hold Loading for Non-CSR Bulk Carriers
Considering Hold Flooding” 8 rnasy 3.3 yactu Il «Kopnyc» MNpaBun BHOCATCA U3MEHEHURA, YKasaHHbIe B
MPUNOXEHUN K HACTOSILLEEMY LMPKYNAPHOMY NUCHbMY.

KoHTponbHbI ak3emnnap YT (Ha aHrnuiickom s3bike) pasMelleH Ha cnyxebHom caiTe PC 8 pasgene
«BHelwHne HopmaTuBHble gokyMeHTbl / H Ne1-0212-020-E».

Bhbllweyka3saHHble n3meHeHus ByayT BknoueHbl B [pasuna npu nepensganin.

Heobxoanmo BbINONHUTL Cneayiowlee:

1. PyKoBOACTBOBATLCSA MNpufiaraemblM TEKCTOM u3MeHerui NpaBun nNpu paccmoTpeHun u ogobpeHun
TEXHUYECKON JOKYMEHTALIMW NPOEKTOB HAaBaNO4HbIX CYA0B.

2. CopepxaHue HacTOSILErO UMPKYNAPHOTo NUCbMa A0BECTU A0 CBEAEHUS MHCNEKTOPCKOro coctasa PC,
3aMHTEpecoBaHHbIX OPraHn3aLmin n NuL B permoHe AeaTenbHoCcTW noapasaenequn PC.

WNcnonHutens: Mpuropbesa O.A. Otpen 314 +7 (812) 312-85-72

C3O «TE3NC»:  B/n 276547 ot 19.11.2014
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MpunoxKeHue K LMPKYIAPHOMY MUCbMY

Ne 314-26-797u, ot 12.01.2015

U3meHeHus, BHOCUMbIe
B Mpaeuna KnaccudpurKaymm n NOCTPOUKN MOPCKUX CYAO0B,
2014 - HA, Ne2-020101-077, v 2015 — HA, N22-020101-085

YACTD II. Kopnyc
3.3 CYAA ONA HABANIOYHbIX rPY30B U HE®TEHABAJIOYHDBIE CYAA
IIynxkr 3.3.4.1.1 nOnOMHSIETCS CIEAYIOLIMM TEKCTOM:

«nsa cynoB mnuHOH 150 M m Oosee, npenHa3HAUYSHHBIX IJI MEPEBO3KH HABAJIOYHBIX I'PY30B
moTHOCTEIO 1,0 T/M° 1 GoNee, HMEIOIIIX KOHCTPYKIIHIO:

¢ oanHapHbIMU GopTamuy;

C IBOMHBIMH OOpTamu, B KOTOpOW Jir00asi 4acTh MPONONBHOM MepebOpKH pacloiokeHa Ha
paccrosuuu B/5 unn 11.5 M, cMOTpsi 110 TOMY, YTO MEHbIIE, BHYTPb OT Hapy:KHOH OOIIMBKH
KOpIIyca IIOA HPSMBIM YIJIOM K [IHaMeTpPalbHOH IUIOCKOCTH Ha YpPOBHE JieTHeH Ipy30BOii
BaTEPIIUHUY,

KOHTPAKT Ha ITOCTPOHKY KOTOPbIX ObUI 3aKkimoveH 1 urosist 2006 r. wim mosHee,

HeoOXOOUMO BBIONHUTD JOIOJIHUTENBHYIO NPOBEPKY MPOYHOCTH KOHCTPYKTHBHBIX JJIEMEHTOB
OBOMHOrO 1HAa NPH BO3MOXKHOM 3aTOIJIEHMH Ka)KOOTO TPIOMAa IO CHELMANBbHOH METONUKE,
MIPUBEACHHON B IPUIIOKEHUU 4.».

Beonurcs HoBoe gpunoxeHue 4 k yactu I «Kopmyc»:
«I[IPHJIO’KEHHE 4

OLEHKA JIONYCTHMOM 3ATPY3KH TPY30BOI'O TPIOMA C YYETOM
BO3MOXHOCTH ETO 3ATOIIVIEHNUA HA CYJAX AJIA HABAJIOUYHBIX I'PY30B,
HA KOTOPBIE HE PACIIPOCTPAHAIOTCSI TPEBOBAHUA OBHIUX ITPABHJI 11O
KOHCTPYKIIUHU H MPOYHOCTHU HABAJIOYHBIX CYJOB

1 TIPUMEHEHME 1 OIIPEJEJIEHUA

3arpyska Kaxaoro TPIOMa, OMpexeNsieMas B pasd. 4 HACTOSILUETO MPUIOKEHHUS, HE MOJUKHA
NPEBBINATh JIOMYCTHMYIO 3arpy3Ky TPIOMa B 3aTOIUIEHHOM COCTOSHHM TIPH HCIHOJIb30BaHHH
Harpy3oK, YKa3aHHBIX B pa3l. 2, U HeCylleil ClIOCOOHOCTH OBOWHOTO AHA O Cpe3y, YKa3aHHOM B
pa3z. 3 HaCTOSIIEro MPUIIOKEHHS.

Hu npu kakux ob6cTOATENLCTBAX TOMYCTHMAs 3arpy3ka TPIOMA B 3aTOIUIEHHOM COCTOSHHMH He
JIOJIKHA NPEBBIIATh PACYETHYIO 3arpy3Ky TPIOMa B HENOBPEXKIAEHHOM COCTOSIHUU.



2 MOJAEJb HAT'PY3KH

2.1 O01mue moI0KEeHHs.

Crnenyrouiiie Harpy3Kd CYMTAIOTCS OEWCTBYIOIIMMH HA IBOMHOE IHO: BHEINHEE AaBIEHHE CO
CTOPOHBI MOPs U COYETAHMs] HAPY30K OT IPy3a U BOABI MPU 3aTOILIEHHOM TPIOME, B KOTOPOM
PaCIoOIOKEHO ABOWHOE JTHO.

B pacyerax cienyer MCHONb30BaTh COUETAHUS HanOoyee HEONArONMPUSTHBIX KOMOHHALMI
3arpy3KHy U 3aTOILIEHUS TPIOMa B 3aBUCHMOCTH OT CIIETYIOIINX CIy4aeB 3arpy3KH, COOep Karuxcsi
B UHCTPYKLUH IO 3arpy3Ke:

paBHOMEpHas 3arPy3Ka;
HepaBHOMEpHasl 3arpy3Ka,
3arpysKa MakeTHPOBaHHBIM IPY30M (HalpUMep, CTAIBHBIM [IPOKATOM).

JlomycTHMyI0 3arpy3Ky TpIOMa CIENyeT ONpPefeNsATh Wi KaxXOOro Ciydas 3arpy3Kd [pH
MaKCHMAaJIbHOH [IOTHOCTH TI€PEBO3MMOrO HABAJIOWHOIO IPy3a.

2.2 Hanop BoAbI, A€HCTBYIOLIHI HA BTOPOE AHO.

Hamop Bozpl /iy (cM. puc.2.2 HAaCTOSINETO MPIJIOXKEHHU) — 3TO PaCCTOSHUE, M, H3MEPEHHOE MO
BEPTUKAIM B IIPSMOM IOJOXEHHU CyOHA, OT BTOPOrO OHA O YPOBHS, PACIHOJIOXEHHOrO OT
OCHOBHOI JIMHUM HA PacCTOSHUY df, M, pABHOM:

B o0uIeM ciy4ae:

D — nns mepBoro Tpoma,

0,9D — s OCTaJbHBIX TPIOMOB,

IUIsL CYZIOB C HaABOAHBIM OopToM THNa B, nenseiit kotopeix MeHee 50 000 T
0,95D — nns mepBoOro Tproma,

0,85D — nnist ocTaNbHBIX TPIOMOB.
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Puc. 2.2:
V — obbem rpysa;

D — paccrosnue Ha MuAene 1o GOPTY OT OCHOBHOI JIMHHH IO manyOs HaIBOKHOTO GOpTa, M

3 HECYIIAS CIOCOBHOCTH JIBOMHOI'O JTHA 11O CPE3Y

3.1 Hecymas cnocobHocTh 110 cpe3y, C, ABOMHOTO JHA ONpenenseTcs: Ha ero KOHTYpe Kak CyMMa
TepepesbIBAIOIIMX CUJT B CEUEHHSIX PaMHBIX Gaok:



.1 Bcex (h1opoB, 3aKpeTUIEHHBIX HAa 00EUX CKYJIOBBIX LMCTEPHAX;

MeHee IOJIOBHHbBI Iepepe3bIBAIOIINX CHUJl IBYX (JIOPOB, PACIONOKEHHBIX PSIIOM C KXo
HIDKHEH OMOpoi U MOIepedHoi nepebopku MM MOmepedHol mepebOopKoil, eciu omopa He
yCTaHOBIIeHA (CM. pHC. 3.1 HACTOSINErO MPUIOKEHNUS);

.2 BCEX CTPUHIEPOB JBOMHOIO JHA, 3aKPETUICHHbIX Ha 00eNX HIKHUX OIOpax IJisl IIOMEepeHbIX
nepebopOK MK MONepeuHbIX nepebopKax, ecily Oopbl He YCTAHOBICHEL

Ecnu Ha rpaHune TPIOMOB CTPHHTepHl MM (DIopsl OOpBIBAIOTCS U HEMOCPENCTBEHHO HE
3aKpeIUIeHbl Ha HIDKHEH OIope momnepevHoil mepebopKy Ml Ha CTEHKE CKYJIOBOH LUCTEPHBI, TO
Iepepe3bIBAIOIIIE CHIIBI [l HUX CIEyeT OLIEHUBATh TONBKO B OJHOM CEUEHHH.

PaccmarpuBaembie GIIOpbI M CTPUHIEPbl — 3TO (IIOPBI ¥ CTHUHIEPHI BHYTPH IPAHHL TPIOMA,
00pa3oBaHHbIE CKYJIOBBIMU LIUCTEPHAMY M HIDKHUMH OIIOPaMH JUIS IIONePEUHbIX NepeOopoK (uin
TIOTIepEeYHBIMY TTepebOopPKaMH, €CIIH OTOPbI HE YCTAHOBJICHBI).

He cnemyer y4uThBaTb B pacdeTe CTEHKH CKYJIOBBIX LIUCTEPH U (DIIOPHI, PacHONOXKEHHbIE
HENOCPEJICTBEHHO IOA COENMHEHWEM HIDKHUX ONOp A IONepedHbIX mnepedopok (wiu
MIOIePEeYHbIX epebOPOK, ECIN OIOPHI HE YCTAHOBIIEHbI) CO BTOPBIM THOM.

Ecnu reomerpust w/mnu cucteMa Habopa ABOHHOIO [Ha HE COOTBETCTBYIOT BBIIICYKA3aHHBIM
TIOJIOXKEHUAM, TO HECYINYI0 crtocoOHOCTh C ABOMHOIO 1HA CIIEAYET PACCUNTHIBATh B COOTBETCTBHIH
¢ TpeboBanuamu 3.3 gactu II «Kopmyc» uimm mo crienMagbHOMY COTJIaCOBAHHUIO ¢ PerncrpoM B
cooTBeTcTBUH ¢ HOpMaMu IpoO4HOCTH MOPCKHX CY/OB.

IIpu pacyere HecyLIel CIIOCOOHOCTH IO CPe3y CJIEAYET MCIIONIb30BATh TOJIIMHBI HETTO (PJIOpOB U
crpuHrepoB. TonyHa HETTO tyer MM, OITpEneNsieTcs Mo GpopMyJie

tnet =t —2.5
rae

t - TommuuHa GIOPOB U CTPUHTEPOB, MM.
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Puc. 3.1:

1- HIKHAA OmOpa JUIs MONEPEYHOH nepebopKH;

2- momepeyHas mepeOopKa;

3- ¢uop, CMEXHBIM C HIDKHEH Omopoil s
nepeGopKwy;

4- drop, cMexHBIN ¢ HONEPSIHOM MEPEOOPKOL,

5- CTpHHrepHI;

6- ¢uope



3.2 llepepesbiBalomasi cuiia Bo ¢iope.

TlepepesbiBarommas CHjia B CEYEHUU MaHenu (ropa, NpUIeraomeii k CKyloBbIM UCTEPHAM Srq,
kH, u mepepessiBaromas cCujia B CEYEHHH KpaiiHeii maHemn ¢iopa ¢ Beipe3amu (T.e. MaHENH C
BbIpesamu, Onmxaiimeii k ckynosoii wuctepne) Sy, kH, onpenenstorcs no dopmynam

T,
Sp1 = 107342,
f1 f
Sp, =10734,,2
12 12 N2
rae
Ay — mowank TONEepevHOro CeveHns naneu (opa, MPUIETaloel K CKyJIOBbIM LIMCTEPHAM,

MMZ'

>

A p, — TINOMIA/b HETTO MOMEPEUHOTO CeueHust Kpaiineit nanenmu ¢opa ¢ Bbipesamu (T.€. MaHeNH
C BhIpe3aMu, Oikaiiieii Kk CKyJIOBO# UCTEpHE), MM

Tq — AOIYCKaeMbI€ KaCATECJIbHbIC HANIPAKCHUSA H/MMZ, INPUHUMAEMBbIC PAaBHBIMU:

__ 16209°

a 105 i Rgy/ \/3, B 3aBHCHMOCTH OT TOTO, YTO MEHbIIIE.

- S

et
Jlns GropoB, 3aKpeIIeHHbIX Ha HIKHUX OMOpax AJIS MOMNEPEYHBIX nepebopoK WIH MOMepEeTHbIX
nmepebopkax, T, MOXKET OIpenesATheA 1o hopmyJie

Tq = Rey/ V3,
raoe
R,y — MHHHMANLHBIHA BEpXHHUIT PeieN TeKydecTH MaTepuania, H/mMm?;
§ — LIManps IOJKPENIALIIMX JIEMEHTOB Ha PaccMaTpHBaeMoi maHemm ¢Jiopa, MM;
1= 1,10;

1n,= 1,20, mpu 3TOM 1), MOkeT ObITh ymeHbiena 1o 1,10 nmo ycmotpenuto Perucrpa mpu
COOTBETCTBYIOIIMX [MOAKPEIUIEHUSIX, yAOBIETBOpsiIolMX TpeboBaHusiv HHcTpykumu mo
OIpeeIeH 0 TEXHUYECKOTO COCTOSHIS, OOHOBJIEHHIO U PEMOHTY KOPITyCOB MOPCKHX CYJIOB (CM.
npuiokenue 2 k IIpaBunam kiiaccu(pUKaMOHHbIX OCBHOETENbCTBOBAHUIL CYI0B).

3.3 IlepepespiBaromas cujia B CTPHHIepe.

ITepepeseiBaromas cujia B CEUEHUM ITaHENU CTPUHrepa, Npuierarouieid K HXKHUM Onopam st
TIONEPEUHEIX NepeCopoK (MK MOIEePEUHBIM IIepeGOpKaM, €CIIM OTIOPBI HE YCTAHOBJEHBI), Sgq, KH,
U [Iepepe3bIBAOIIAs CIJIA B CEUEHUH KpaiiHel MaHeu CTPHHrepa ¢ HaubOJIbLINMH BbIpe3aMHU (T.€.
IaHeNM C BbIpe3aMM, OmbKaiinedl K HIDKHEH omope Uil MomnepevHoil nepeGOpKM WM K
TonepevHoi nepebopke, el OMOpa He YCTaHOBNEHa), Sg2, KH, onpenensiorcs no popmynam

Sg

- Tq
Sgz = 107 4g, 7,

 =10734,22

T,
M

rae

Ay — TIOmANb MOMEPETHOrO CEYEHUs! TIAHENM CTPHHIEPa, MPHUIEraloMIEro K HUKHAM ONopam
1 epeGopok (MK TIoTepeYHbIM TiepeGopKaM, €CIIH Oropa He yCTaHOBIIEHa), MM,

Ay — TUIOW@Jb HETTO MONEPEYHOro cedeHUs KpalHell maHenu cTpuHrepa ¢ HauOOILLIMMA
BbIpe3aMu (T.. HaHENIH ¢ BbIpe3aMi, Ommkaiiiieil K HIKHell onope i1 HonepedHol nepebopkH
WM TIONEPEYHO# TIepeGopKe, €Cii OMopa He yCTAHOBIIEHa), MMZ;



T, — JONYCKAEMblE KACATENbHBIE HanpskeHus, H/MM?, kak yka3aHo B 3.2 HACTOALIErO
TIPUJIOKEHHSI,

m = 1.10;
1, = 1.15, npu stom 1, Moxer ObiTb ymeHbieHa 10 1,10 mo ycmorpenuto Peructpa npu
COOTBETCTBYIOIUX TOJAKPEIUICHUAX, YAOBJIETBOPAIOWMX TpeboBaHusaM HWHCTPYKUMH 1O

ONpeeIEHHI0 TEXHHIECKOTO COCTOSIHISA, OOHOBIICHHIO 1 PEMOHTY KOPITYCOB MOPCKHX CYZIOB (CM.
npunoxenue 2 k [paBunam knaccuPpHUKAHOHHBIX OCBHAETENBCTBOBAHHUIA CYOB).

4 JOIYCTHUMAA 3ATPY3KA TPIOMA

Jonyctumas 3arpy3ka Tproma W, T, onpenensiercst no gopmyie
1
W - pCV; b
rae
F=1,1 — nns obuux cnydaes 3arpy3Ku;
F =1,05— nnis cTanbHOrO NpoKara,

pc — TUIOTHOCTb HABAJIOYHOTO Ipy3a, T/M° (cM. 2.1 HacToAmero npunoxenus). s usaemmit u3
CTaJli P ClieNyeT NPUHUMATD PABHOI MJIOTHOCTH CTaJIH;
V — o6bem rpysa, M’, COOTBETCTBYIOLIMIi 3alOHEHHIO TPIOMA MO BbICOTE 1O YpPOBHs hy,
ompeznensieMoro mno gopmyie
_ X

1 pcg
JLnst HaBaJIOUHBIX TPY30B X MPHHUMAETCS MEHbLIe u3 BennuuH X; Wik X,, onpenensieMblX o
¢dopmyaam
X, = Z+pg(E—hq)

1 1+ (perm-1)’

Pc
X; =Z + pg(E — hgperm) ,
roe
X = X1 — nns uznenuit u3 cranu npu perm = 0;
p — IJIOTHOCTH MOPCKOM BOIbL, T/M>;

E = df — 0.1D — ocanxa CyznHa pH 3aTONJIEHHOM TPIOME;
df, D — cMm. 2.2 HaCTOALIETO NPHUJIOKEHHS,
h¢ — Hamop Bone! TIpU 3aTOMIEHHH, M (CM. 2.2 HACTOAIIETO NPUIOKEHHS);

perm — NpPOHHULAEMOCTh TIpy3a (T.e. OTHOLUCHHE MEXAY IyCTOTaMH Ipy3a U OO0BEMOM
3aHUMAEMOTO TPy3a), He CleayeT npuHUMaTh Goee 0,3;
Z =7, unu Z, B 3aBUCUMOCTHU OT TOT'O, YTO MEHBIIIE, IIPU 3TOM:
= Ch
Appn’
_ _Ce
2 ADB,E ’

1

Cy, — Hecyasi ciocoOHOCTh NBOWHOrO HA 110 cpe3y, KH, B COOTBETCTBUH C pasil. 3 HACTOSILIETO
TIPUJIOKEHHS], ONPE/IENSS IEPEPE3BIBAROIIYIO CUITY IS KAXKIOro giopa Sy U Sr, B 3aBUCHMOCTH
OT TOT'O, YTO MEHbINE, B COOTBETCTBUU € 3.2 HACTOALIErO MPUICKEHHS U MEPEPE3bIBAIOIIYIO CILTY



JUTSL KQXKJIOTO CTPUHIEpa Sgl " Sgl » B 3aBUCHMOCTH OT TOTO, YTO MEHbIIE, B COOTBETCTBHH C 3.3
HACTOSIIIETO MPUJIOKEHUS,

C, — Hecymasi cnocoOHOCTD JIBOMHOTO AHA MO cpe3y, KH, B COOTBETCTBUM C pa3A. 3 HACTOSINETO
TPHUJIOKEHUS], OTIPENIENIsis MEPEPE3LIBAIOLIYIO CHITY 1S KaX/10ro (uiopa Sy B COOTBETCTBHH C 3.2
HACTOSILIETO MPHIIOKEHU W TEPEPE3BIBAIOIYI0 CHTy ISl KOKHOrO CTPHHTEPA Sg; U Sgp, B
3aBHCHMOCTH OT TOTO, YTO MEHBIIIE, B COOTBETCTBHUH C 3.3 HACTOSIIETO MPUIOKEHHS,

Appn = ZiZt SiBog,i ,
Appe = Z;::Tllsi(BDB —51),

n — uuciao ¢IOPOB Mexay onopamu (WM TONMEPEYHbIM MepedopKaM, €cid Oomopa He
YCTAHOBJIEHA),

S; — nponer i-ro ¢uopa, M;

Bpg; = Bpp — s1 ans ¢opos, 4bs HeCymast ClIOCOGHOCTS 110 CPe3y OnpenenseTcs Kak Sgy (CM.
n.3.1 HaCTOAIErO NMPHIIOKEHH),

Bpg,i = Bpp,n an4 Gnopos, ubs Hecymas cHocoOHOCTE 110 Cpe3y onpenensercs kak Sy, (cm. m.3.1
HACTOSILIETO NPHJIOKESHHUS),

Bpp — muprHa [BOMHOIO [HA B M, MEXKY CKYJIOBBIMH LIUCTEPHAMU (CM. pHc. 4);
Bppn — paccTosiHHe, M, MEXAY [BYMS pacCMaTpHBaeMBIMHU BbIpe3aMu (CM. puc. 4);

S; — PacCTOsHHE, M, MEXAY CTEHKOW CKYJIOBOM LIMCTEPHBI U Ojmkaiiieii mpoaonbHoi Oankoi
OCHOBHOT'O Habopa BTOPOro [THA.»

Bpa

Puc. 4
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