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IPOEKT HOBOM PEJIAKIIMU IVTABBI 2.1 «<MOIIITHOCTD
INTABHBIX MEXAHU3MOB» ITPABHJI KJJACCUO®PUKALIUU
U IIOCTPOMKHN MOPCKHX CYJIOB

OTMeHeHO B CBSI3H
¢ oTepei aKTyaJIbHOCTH

Hacrosmuit mpoexT HOBO# pemakiuu miaskl 2.1 gactu VII «MexaHude-
CKHME YCTaHOBKM» IIpaBWi KiIaCCH(PUKAINKM W TMOCTPOMKH MOPCKHX CYIOB!
MOATOTOBJEH J.T.H., TNIABHBIM CIIEIUAINCTOM A.B. AHIPIOITHHBIM.

TpeOoBaHus K IIaBHBIM MEXaHH3MaM CYAOB JIEJJOBOTO IITaBaHUS, pac-
CMaTpuBaeMbIe B BBINICYKa3aHHOW TIaBe, pa3pabOTaHBI C Y4ETOM pe3ylbTa-
TOB HccienoBannii Poccuiickoro Mopckoro perumcrtpa cymoxoxuctsa?, OI'YII
IMHUU wm. akax. A.H. Kpsutosa, THII AAHWUU, 3A0 ITHUMM® B pamkax
COBMECTHOTO HayYHO-HCCIE0BAaTEIHCKOTO MpoekTa «Pa3paborka TpeboBanmit
K MOIITHOCTH Ha TPeOHBIX BajlaX Cy[OB JIEJOBOTO IuTaBaHus Kateropuid Ice2,
Ice3, Arc4 — Arc9 B3ameH peiicTByrommx Tpebosanmit (vacte VII)» (HUP
PC-36/2002, 34/2002, 35/2002).

Henpro HacToOSIIEH MyOMUKAIINN SIBIISIETCS aTpoOMpOBaHIe HOBBIX TpeOoBa-
HU PerncTpa K mIaBHBIM MEXaHM3MaM CYJOB JISIOBOTO IUTABAHMUS U JISTOKOJIOB.

IIpoext HOBO# penakiyu r1aBkl 2.1 gactu VII «Mexanndeckne ycTaHOB-
km» [IpaBui pekoMeHIyeTcsl K UCIIOJIb30BAaHMIO B JOTIOJIHEHNE K CYIIECTBYIO-
[IEeMy TEKCTY IPaBHIL.

‘YkazaHHBIH TPOEKT HOBBIX TPEOOBaHU MOXKET OBITH UCTIONB30BAH IO CO-
rilacoBaHuio ¢ Peructpom.

«2.1 MOIIHOCTD I'TABHBIX MEXAHU3MOB

2.1.1 MunuManeHO TpeOyemas MOIMHOCTL P Ha rpeOHBIX Bajax JIeno-
KOJIOB JTOJI’KHA COOTBETCTBOBATh WX Kareropuu cornacHo 2.2.3 gactu I «Kac-
cu(pUKaIASY.

2.1.2 MuHMMAaIbHO TpedyemMasi MOIIHOCTh HA FPeOHBIX Bajax TPaHc-
MOPTHBIX CYI0B JIeA0BOro niiapanus kareropuii Ice2, Ice3, Arc4 — Arc9.

2.1.2.1 MueumansHO TpeOyemas MOIIHOCTh P . Ha TpeOHBIX Bajax
TPaAHCIIOPTHBIX CyAOB JenoBoro miasaHus Ice2, Ice3, Arc4d — Arc9 momxaa

! Tanee — IpaBuna.
2 lanee — Perucrp.



o0ecrieunBaTh TATY JBWXKUTENS, HE MEHBILIYIO, YEM PacyeTHOE JIEIOBOE CO-
NPOTHBIEHUE CYJHA R .

bazosbie OKCIUTYaTallMOHHBIC PCEKHUMBI M HUX XAPAKTCPUCTUKU JIA
ONPEJIENEHHUsT PACYETHOTO JIETOBOTO CONPOTHBIECHUS R, TIPENCTABIICHBI B
tabm. 2.1.2.1.

PacueTHOE 71€10BOE CONPOTHUBIICHNE ONpENeNsIeTCsl Kak HanOoblIee IS
IKCIUTyaTAIllMOHHBIX PEXKUMOB 1-2, MpeACcTaBIeHHBIX B Ta0m. 2.1.2.1.

PacueTHOE NIE€10BOE COMPOTHBIICHHE ONPENENIIeTCS Uil TPAAUIIMOHHBIX
PEXUMOB ABU)KEHUS Cy[JHA HOCOM BIiepe. [ 1eIOKONBHBIX CY10B JBOMHOIO
JEHCTBUS M CYIOB apKTHUECKUX Kareropuil Arc8 u Arc9 ompenenenue pac-
YCTHOI'O JICAOBOI'O CONIPOTUBJICHUA Rice 1 MUHHUMAJIBHO Tpe6yeM0171 MOIIHOCTH
P HaTrpeOHBIX BaTax ABJIACTCSA B KAXKIOM CIIydae MPEAMETOM CHEIUAIBLHOTO
paccMmotpenus Peructpom.

PacuetHOe J1le1OBOE COMPOTHBIIEHUE AJIS IKCIUTYaTAIMOHHBIX PEKUMOB
1 — 2 [OoMmKHO OmNpeAemsIThCS Ha OCHOBE XOPOIIO 3apeKOMEHIOBAaHHBIX Me-
TOAOB, KOTOPbLIC aHpO6HpOBaHBI MOICJIbHBIMA U HATYPHBIMU UCIIBITAHUAMMU.
g ompeneneHus JEIOBOIO COMPOTHBICHUS PEKOMEHAYETCS BBIIIOJIHEHHE
MOJIC/IbHBIX HCIIBITAHUN B JICIOBOM OITBITOBOM OacceifHe, mporpaMma U Me-
TOAMKAa KOTOPBIX NOJDKHA OBITH coriacoBaHa ¢ Perucrpom. st cynoB, miu-
pUHA KOTOPBIX MPEBOCXOAMT LIMPUHY MPOBOASIIETO JIEAOKOJA, 3aBBIIICHHUE
MOIIIHOCTH, OOYCIIOBJICHHOE JI0JlaMbIBaHHEM KPOMOK KaHaja OopTraMmu, Mo-
KeT OBbITh KOMIIEHCHPOBAHO 3a CUET MPOBOJAKH CYJHA JBYMS JIEIOKOJIAMH,
MPOKJIAABIBAOIIMME KaHasl OONbIIeH, YeM CymaHoO, mupuHbl. Coco0sl mpo-
BOJIKH, BKIIFOYasl THUI Jie[OKoJa (JIEOKOJIOB), AOJKHBI OBITh COTJIACOBAHbI
CcyloBIazenbleM ¢ Mopckoil aAMUHUCTpalMeil U npeacTaBiieHsl B Peructp.
HaznaueHue 1€10BOr0 CONPOTHBICHUS B KaHalle MOXET OBITh CBEIEHO K
OTIPENIETICHUIO JICIOBOTO CONPOTUBICHUS B POBHOM JIBAY B COOTBETCTBHUHU C
TpeboBaHusMu 2.1.2.2.

Jl1st cynoB apkTHUeCKHUX Kareropuii Arc4 — Arc9 1 JIeJOKOJIOB YCTaHOBKA
HaHpaBJ’IS[IOH.[eﬁ HaCaaKu JJid YBCIIMYCHUSA TATU ABUIKUTCIIA SABJIACTCA MPEA-
METOM CIELHANIbHOIO paccMoTpeHus PernctpoM. Bo3MokHOCTE yCTaHOBKH
HaIpaBJSIIONIeH HAacaJKK J0JDKHA OBITh PACCMOTPEHA C YY4eTOM ee OJIOKHPO-
BaHHUsl OOJIOMKaMH JIbJIa ¥ BIMSHHS 3TOTO 3 (eKra Ha TATY IBIKUTENS NPU
OKCIUTyaTalluu B XapaKTCPHbBIX JICAOBBIX YCIIOBUAX. OHCHKa YaCTOTEHI OJIOKH-
poBaHuA HaCaAKW JIbJAOM WU CTCIICHb CHMXCHUSA TATU ABUXUTECIIA B JICAOBBIX
YCIOBUAX MOXKET OBITH BBINOJIHEHA 10 pe3yabTataM MOACIBbHBIX HUCIIBITAHUH
B JICIIOBOM OIBITOBOM OacceiiHe Mo coracoBaHHOM ¢ Pernctpom mporpamme
U METOOUKE.



Taonuia 2.1.2.1
Ba3oBble KCIIyaTaAlMOHHBIE PEKUMBI M MX XapaKTEePHCTHKH
IUTS1 pacyera TATU JBHKMTEIBHOI0 KOMILIEKCa U MPONYJIbCUBHOI MOLUIHOCTH

DKCIUTyaTalMOHHbIE PSKUMBI CyTHA
1 2
Jenosrie CamocrosiTensHoe miaBanue | [lnaBaHue moa NpoBOAKOIL IEIOKOJIA B CBEXKEM
KaTCTOPHH | ¢, ckopOCTBIO ABHKEHHS 2 V3. KaHaJIe CO CKOPOCTBIO IBIKCHUS 5 y3.
PoBHbIii 1€, CBeXHii KaHa.
Tonmuua nbaa hw, M TonmmHa 00JI0MKOB JIbJIa B KaHAJIE hL pamerr M
Ice2 0,25 0,5
Ice3 0,35 0,7
Arc4 0,5 1
Arce5 0,7 1,5
Arc6 1,0 2
Arc7 1,3 2.8

2.1.2.2 PacuyeTHOE CONPOTHUBIICHUE JIbJAa JBUKCHUIO CYJHA B CBEXKEM Ka-
HAaJle 3a JIEHOKOJIOM.

PacderHOE compoTHBICHHE JIbJ]a TBIKCHUIO CYJHA B CBEXEM KaHale 3a
JIENOKOJIOM TIPH CKOPOCTH ¥, = 5 (cM. pesxum 2 B Tabm. 2.1.2.1) onpenensercs
I DKBHBAJIEHTHOHM TONIMHBI POBHOTO JIbAa h¢. DKBUBAJIEHTHAS TOIMIMHA
POBHOTO JIbJIA /%7 ONpeneNnsIeTcs no GpopMyie

V,-2
eq =

ice kchannel ) ’ hchanne/’
V,-5

(2.1.2.2.1)

e hL samer — TOTIIMHA JIBJIA B KAHAJIE, OMPE/IENeMasi B COOTBETCTBUH C Tabm 2.1.2.1;
V, — cKopocCTh cynHa Ha YMCTOM Boze mpu P . y3;
— k03¢ GUIMEHT, 3aBUCAIINIT OT COOTHOIICHHSI LIMPUHBI Cy[AHA ¥ IIHUPHHBI JIETO0KONIA,

MPOKJIA/IBIBAIOLIETO KaHal (IIMPHUHBI KaHATA).

channel

Kosdpummenr k ompenensercs mo Gopmyie

hannel

0,12+028 -5  bh<1,0
kz’hamze/ = 0’39 + 0952 ’ (b - 1) 1 S b < 1943 (21222)
1-0,56/b b>14

rne b=B, /B OTHOCHTENbHAs IIMPHHA KaHala (OTHOLICHUE MIUPUHBI CynHa B

ship" 7 icebr

TIPOBOISIETO JIefoKona B

hip K LUAPUHE

-



2.1.2.3 Ilpu 3KcIuTyaTaIyy B JIGAOBBIX yCIOBUAX bantuiickoro Mops Mu-
HUMAaJIbHO TpeOyemasi MOIIHOCTh cynoB kareropuii Ice2, Ice3, Arc4, Arc5
JIOJDKHA COOTBETCTBOBaTh TpeOoBaHUsIM DHHCKOI MOPCKOI aMUHUCTpPALIH,
oromnerenn 13/1.10.2002 u 18/30.12.2005 ®MA.

JUi1 HasHaueHWs JE€NOBOM MOIIHOCTH CIIEAYeT MCIOIb30BaTh JKBU-
BAJICHTHOCTh KaTE€rOpUil CYIOB JIEOBOTO IUIABAaHMSA, IPEICTABICHHYIO B
Tabm. 2.1.2.3

Tab6numa 2.1.2.3
IJKBUBAJIEHTHOCTD JIEJIOBBIX KATErOpHii /UIsl HA3HAYEHUS MOIIHOCTH
B COOTBETCTBHH ¢ TPpedoBaHUAMH PHHCKOI MOPCKOH aIMUHUCTPALUU
" Poccuiickoro Mopckoro perucrpa cy10xoacTsa

®duHCcKasg MOpcKas aIMUHUCTPALUS Poccuiickuit Mopckoil peructp cynoxozacraa
IC Ice2 (J1Y2,J13)
1B Ice3 (JIY3, J12)
1A Arc4 (JIV4, J11)
IA SUPER Arc5 (JIY5, VJI)

2.1.3 J1ns Oykcupos kareropuii Ice2, Ice3, Arc4, ArcS MUHUMAIBEHO Tpe-
Oyemast MOIITHOCTE P . Ha TPEOHBIX Bajlax HA3HAYAETCS B COOTBETCTBHH C Tpe-
6oBanmsiMu 2.1.2.1 —2.1.2.3.

2.1.4 — 2.1.13 — cM. COOTBETCTBEHHO neiicTByromue TpeboBanus 2.1.2 —
2.1.11 yactu VII «Mexannueckue yctaHoBKu» [IpaBui.

2.1.14 J{ns1 CyoB JIEAOBOTO IUIABAHUS M JIEAOKOJIOB IIaBHBIM JBUIaTENb
TOJDKEH MOIIEPKABATE MHHUMAIIBHO TpeOyeMy o MOIIHOCT P . Ha TpeOHBIX
Bajax (cm. 2.1.2.1,2.1.1) I BceX IKCILTyaTallMOHHBIX PEKIMOB OT IIIBAPTOB-
HOTO JI0 TIOJTHOTO XOAa.

2.1.15 lnsa cynoB apKTHUECKHX Kareropui Arc 4 — Arc 9 u J1e0KOJI0B
TIPY B3aUMOJICHCTBHY IPeOHOTO BUHTA CO JIBJOM MOIIHOCTh Ha IPEOHBIX Bajlax
JIOJDKHA MOJIEPKUBATHCS TOCTOSHHOM U COOTBETCTBOBATH Pmin (cm. 2.1.2.1).

2.1.16 ns cynoB apKTHUECKHX Kareropui Arc 4 — Arc 9 u Jie0KOJI0B
MOIITHOCTh U MOMEHT COIIPOTHBIICHHS JIby TNIABHOTO JJBUTATEIS TOJKHBI OBITH
JOCTaTOYHBIMH JJISI ITPEAOTBPAIIECHHS OCTAHOBKH I'PEOHOTO BUHTA M TIOJIOMKH
€ro JomacTei Mpu CHWXEHHH CKOPOCTH BpAIIEHHS B MPOIECCe B3aMMOICH-
cTBHsA co bAoM. OOOCHOBaHNE HEOOXOAMMOTO 3amaca MOIIHOCTH 1 MOMEHTA
CONPOTHUBIICHNUS [JIABHOTO JIBUTATEIS SBIIOTCS B KaXKIOM CIIydae IPeaIMETOM
CIEUATIBHOTO pacCMOTpeHHst Peructpom.

2.1.17 [Ins cynoB apKTUUYECKUX KaTeropuit Arc6 — Arc9 u 1e10K0JIOB TAra
JBIDKUTEIIS HA 33/IHEM X0y Ha IIBAPTOBHOM PEXXMME HE J0JDKHA OBITh MEHEE
geM 70 % OT COOTBETCTBYIOMICH Ha MEPEIHEM XOY.



IIpumeHsieTcs IJIsI CY/I0B, HA KOTOPbIe PACIPOCTPAHSIOTCSI TPEOOBAHNS
IpaBua kiaccupuKauA U MOCTPONKH MOPCKHX CY/I0B
¢ 2011 r. mo 2019 r.
PE3OJJIIOLIUSA MSC.281(85)
(npuHsiTa 4 1exadps 2008 r.)

MOSICHUTEJBbHAS 3AIIMCKA K ITIPABUJIAM IUIABBI 11-1
KOHBEHLIUU COJIAC 110 JAEJEHUIO HA OTCEKH
" ABAPUMTHOM OCTOMYNBOCTHU

KOMMUTET 11O BE3OITACHOCTH HA MOPE,

CCBUIASICD na Cratsio 28(b) Konennmu o MexayHapoIHOH MOPCKOH
opraHu3aiyy, kacaroryrocs Gyakunii Komurera,

CCBUIASCH TAKXKE na to, uto pesomonneit MSC.216(82), on yTBEp-
nun nipasuiia maskl [1-1 Koasenmuu COJIAC mo neneHuro Ha OTCEKH M aBa-
pUHHONH OCTOMYMBOCTH, OCHOBBIBAIOIIMECS Ha BEPOSTHOCTHOM IMOAXOJE,
paccMaTpUBAOIIEM BEPOSTHOCTh BEDKHMBAHHS TIOCIIE CTOJIKHOBEHHS Kak IO-
KazaTelb 0€30IMacCHOCTH CYHIOB B IIOBPEXKACHHOM COCTOSHHH,

OTMEYAL, uTo Ha CBOEH BOCEMBJECAT BTOPOU ceccu oH omoopuit Bpe-
MEHHYIO IOSICHUTENIBHYTO 3aMMCcKy K paBuiam r1assl [1-1 Koasennnu COJIAC
0 JICJICHUIO Ha OTCEKH M aBapuitHO#l ocroiumBoctd (MSC.1/Circ.1226) s
COACWCTBUS AIMUHHUCTPAIMSIM B TOCTHKEHUH €INHO00Pa3Msl B TOMIKOBAaHIH U
MIPUMEHEHNH BHIICYTTOMSHYTHIX MIPABUII IO IEIEHUIO HA OTCEKH M aBapUITHON
OCTONWYHNBOCTH,

JKEJIAS, uToOB1 OKOH4YATENbHAS Bepcusl [10SCHUTENBHOM 3aucKu OblIa
YTBEp)KICHA ITOCIIE IPHOOPETEHUS OONBIIETO OMBITAa TPUMEHEHNUS BHIIICYIIO-
MSIHYTBIX IIPAaBUJI 110 AEJIEHUIO HA OTCEKU U aBapUMHOM OCTOIYMBOCTH, a TAK-
’K€ OTbITa MPUMEHEHUs] BpeMeHHO! MOsICHUTENBHOM 3aITUCKH,

ITPU3HABA S Ba)xxHOCTD MpaBUWIIBHOTO MpuMeHeHus [losicHUTEeNbHOM 3a-
MTUCKH B 00ECTIEUEHUH eIUHOOOPa3HOTO MpUMeHeH s paBui rassl 11-1 Kon-
BeHuu COJIAC 1o neneHnto Ha OTCEKH U aBapUIHON OCTONYHNBOCTH,

ITPMHSAB BO BHUMAHMUE, Ha cBoeli BoceMbecAT MITON ceccuu, pe-
KOMEH/IAIIH, CISJIAHHBIC TOIKOMHUTETOM IO OCTOWYMBOCTH U IPy30BOM Mapke
n 6e30macHOCTH PHIOOJIOBHBIX CYAOB Ha €r0 BOCEMBJIECAT IIEPBO ceccu,

1. TIPUHUMAET IlosicHUTENbHYIO 3aIIMCKY, KaCaloUTyoCcsl IPaBMII TIa-
BHI [I-1 Konsenmuu COJIAC mo nejeHuio Ha OTCEKU W aBapUMHON OCTOWYH-
BOCTH, TIPHJIATAIONTYIOCS K HACTOAIIEH PE30IIOLNHY;

2. HACTOATEJIbHO ITPU3LIBAET IlpaBuTenbcTBa U Bce 3aUHTEPECO-
BaHHbBIE CTOPOHBI MOJB30BaThCs [[0SICHUTENBHOM 3anUCKON TIPU TPUMEHEHUH
mpaswi riaBsl [I-1 Kousennu COJIAC 1o JieneHnto Ha OTCEKH U aBapuiHOM
OCTOMYMBOCTH, YTBEPKICHHBIX pe3omtonueit MSC.216(82).
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MOSACHUTEJBbHAS 3AMMUCKA K IIPABUJIAM
IUIABBI 11-1 KOHBEHIIMH COJIAC 110 JAEJEHUIO HA OTCEKH
" ABAPUMHOM OCTOMYUBOCTHU

Conep:xanue

YACTb A - BBEAEHUE

YACTb B - PYKOBOJCTBO 110 IPUMEHEHHIO
OTAEJbHbBIX TPABUJI IVIABBI 11-1 KOHBEHLIUU COJIAC
IO JEJIEHUIO HA OTCEKH U ABAPUMMTHOM OCTOMYHUBOCTH

IIpasuno 1
[paswumo 2
[pasuno 4
[IpaBuno 5

IIpaBuno 5-1
[paswuio 6
[IpaBuno 7
IIpaBuno 7-1
[paBuio 7-2
[paswumo 7-3
[pasuno 8§
[paswuno 8-1
[paswuyo 9

[paswuio 10
[paBwuio 12

[paswuo 13
[paBwuio 13-1

IIpaBuno 15

OO6mnacTs pacpoCTpaHEHHUS

OnpeneneHus

OO011E TTONIOXKEHUS

Hudopmanms 00 0CTOHYINBOCTH HETIOBPEKICHHOTO
cynHa

Hudopmanms 06 0CTOHINBOCTH, IPeIOCTaBIsIEMast
KalnTany

TpeOyemblit HHICKC AeTICHNUS Ha OTCEKH R
JlocTrKUMBIN MHIEKC JEICHUS Ha OTCEKU A
Pacuer ¢axropa p,

Pacuer ¢axropa s,

IIponuuaemMocTs

CriermnansHbIe TPeOOBaHUS K OCTOWIHBOCTH
MacCaXUPCKUX CYIOB

Bo3MmokHOCTH cHCTEM Ha TACCAKUPCKHUX Cyax

B CIIy4ae IMOCTYTIIIEHHUS BOZBI

JBOIHOE AHO Ha MACCAKUPCKUX CYAAX U IPY30BBIX
CyJax, HE SBIAIOMINXCS HATUBHBIMA

KoHCTpyKIHs BOZOHENPOHHUIIAEMBIX ITEPEOOPOK
ITepeGopku MUKOB M MAITMHHBIX IOMEIICHUH,
TYHHEJH TPEOHBIX BAJOB U T. I.

OTBepcTHs HIKE MATyOb! IepebopoK

B BOZIOHETIPOHHUIIAEMBIX MEPeOOpKax MacCaXXMPCKHUX CyIOB
OTBepcTHs B BOIOHETIPOHUTIAEMBIX TTepebopKkax

¥ BHYTPEHHUX NaTy0ax Ha IPy30BBIX CyJax
OTBepcTHs B HAPYKHOI OOIITHBKE HIDKE TATTyOBI
nepeOOpOK Ha MACCAKUPCKIX CylaxX U MaTyOsl
HaJIBOZHOTO OOpTa Ha TPy30BBIX Cynax



10

IIpaBuio 15-1
IIpaBuio 16

IIpaBuio 17

Hpunoxcenue

Hapy»xHble 0TBEpCTHSI Ha IPY30BbIX Cylax
KOHCprKI_II/IH 1 ICPBOHAYAJIbHBIC UCTIBITAHUA
BOJOHCTIPOHUIACMBIX L[Bepeﬁ, HUJIJIFOMHUHATOpPOB

U T II.

BHyTpeHHsIsI BOAOHENPOHUIIAEMOCTD MACCAKUPCKUX
CY/IOB BBIIIIE TaayObl epebopoK

PyKOBOZICTBO 110 OOPMIIEHHIO PACUCTOB ICICHUSI
Ha OTCEKU U OCTONYHMBOCTH CyaHa B IOBPEKICHHOM
COCTOSITHUH



Yactb A
BBEJIEHUE

1 Tapmonuzuposannbie paBuia Kousenmmu COJIAC mo feneHuio Ha OTCEKH
U aBapuHHOW OCTOMYMBOCTH, cozmepikarmuecs B miaBe II-1, ocHOBBIBalOTCS Ha
BEPOSATHOCTHOW KOHIICTIIINU U PACCMATPHUBAIOT BEPOSATHOCTh BEDKUBAHHUS TIOCIIE
CTOJIKHOBEHHS KaK MOKa3aTeNnb 0e30IacHOCTH CYIOB B MOBPEKICHHOM COCTOSI-
HUW. B mpaBuiax Takas BEpOATHOCTh HA3bIBACTCS «JIOCTHKHUMBIM HHIECKCOM
JIeJIeHUsT Ha OTCeKH A». OHa MOXKET CUMTAThCsS OOBEKTHBHBIM ITOKA3aTeIeM
0€301acHOCTH CYNIOB, U, B HCATBHBIX YCIOBHAX, HE OBUIO OBl HEOOXOAMMOCTH
JIOTIONTHSTH STOT HHJCKC KAKUMHU-JTN00 TETEPMUHUCTUICCKIMH TPEOOBaHUSMHU.
2 Teopwusi, iexaniasi B OCHOBE BEPOSTHOCTHOM KOHIIEIIINH, 3aKITI0YaETCs B TOM,
YTO JIBa PA3NIWYHBIX CYJHA C ONMHAKOBBIM JOCTHXHMBIM WHACKCOM JIEIECHUS
Ha OTCEKH ABJISIOTCS ONMHAKOBO OE30TaCHBIMH, W TIO3TOMY KOHKPETHBIE pac-
YeThl U1 OTACIBHBIX YacTell CyaHa He SBISIOTCS HEOOXOAUMBIMH, Jake eCIr
9TH CyJa CHOCOOHBI K BBDKHBAHMIO TPH MOJTYYCHHH MOBPEKICHUN pa3ind-
HOro xapakrepa. Ocoboe BHUMaHHE YIENSeTCs B MIPABHIIAX TOJIBKO HOCOBOU
W THUIIEBOU YacTsAM CyAHA, KOTOPBIE PacCMaTPHUBAIOTCS B OCOOBIX MpaBHIIaX
JIeNICHHSI Ha OTCEKH, IPEeIyCMOTPEHHBIX ISl CIy4aeB TapaHHBIX CTOJKHOBE-
HUM ¥ TOCAJI0K HA MEIb.

3 B [ToCHUTETBHYIO 3alIMCKy BKJIIOYEHBI JIUIIb HEMHOTHE JEeTEPMHUHUCTHYC-
CKHE BIIEMEHTHI, HEOOXOAMMBIE Il TOTO, YTOOBI 00eCIeYUTh MPAKTHIECKYIO
OCYIIECTBUMOCTh BEpPOATHOCTHOW KOHIETIHHU. Tarke OBIIO HEOOXOIMMO
BKJTFOUUTH TIOHATHE AETEPMUHUCTUYECKOTO «HE3HAUYUTEIILHOTO MIOBPEXKISHUSD»
B JONOJTHEHHUE K BEPOSTHOCTHBIM IPABHIIAM IS ACCAKHUPCKUX CYJOB, YUTOOBI
n30exaTh BO3MOXKHOCTH TOTO, YTO IPH NMPOEKTUPOBAHUHU CyIHA HA KaKUX-TO
yYacTKax I10 JUTHHE eT0 KOPITyca OKaXKyTCsl HEIPHEMIIEMO YSI3BUMBIC MECTa.

4 HecoMHEHHO, CyIIECTBYeT MHOTO (PaKTOpPOB, KOTOpBIE OyAyT BIHMATH Ha
OKOHYATEJIbHBIC MOCIEICTBUS MOBPEKACHHS Kopiyca cynHa. DT (akTopbl
HOCSIT CITy4aiHBIN XapakTep M OKa3bIBAIOT pa3HOE BIMSIHUE HA CYlIa C Pa3Iny-
HBIMH XapakTepucTukamu. [IpencraBiseTcs, HanmpuMep, OYeBHIHBIM, YTO Ha
CyllaX ¢ OIMHAKOBBIMHU Pa3MepaMH, HO Pa3HBIM KOJMYECTBOM Ipy3a IOBPEKIC-
HUS OMUHAKOBOH MPOTSHKEHHOCTH MOTYT IMPUBECTH K PA3IUYHBIM pE3yIbTaTaM
M3-32 Pa3HUIIB 3HAYCHUH TIPOHUIIAEMOCTH 1 OCAIKH BO BPEMS SKCILTyaTaIliH.
Macca 1 CKOpOCTh HaHOCSAIIIETO yap CyIHa, OUYeBUIHO, IPEACTABIIOT COO0H
ellle OIHy CIyYalHyI0 EPEMEHHYIO BEITMUNHY.

5 Ilo aTuM npruyMHaM, BO3ACHCTBUE TPEXMEPHOIO MOBPEKIEHHS Ha CYIHO C
H3BECTHBIM JICJICHHEM Ha BOJOHETIPOHHUIIAEMBIE OTCEKH 3aBHCUT OT CIEIYIO-
IIHUX 0OCTOSITEIIBCTB:
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.1 KaKoil UMEHHO OTCEK WJIH TPyIa CMEKHBIX OTCEKOB MOIBEPIVINCH 3a-
TOIUICHUIO;

.2 ocazka, nuHepeHT U MEeTalEHTPHUYECKas BHICOTA B HEIIOBPEIKICHHOM
COCTOSIHUM Ha MOMEHT HOBPEXXICHNUS;

.3 IpOHMIIaEMOCTh MMOBPEXKIEHHBIX OTCEKOB HA MOMEHT IOBPEXKICHHS,;

.4 cocTosHUE BOTHEHHUS HA MOMEHT ITOBPEXICHHS;

.5 npoune GpakTopbl, HANPUMEP, BOZMOXKHBIX KPEHSAIIMX MOMEHTOB BCJIE/I-
CTBUE HECUMMETPUYHO PACIPENEICHHOIO BECa.
6 HexoTopbie U3 3TUX 00CTOSTENBCTB B3aUMO3aBHCUMBI, M B3aUMOOTHOILECHHUS
MEXIy HUMH, a Takke BO3JCIHCTBUSA, KOTOPhIE OHU OKa3bIBAIOT, MOTYT OBITH
pa3nUYHbI A PA3IUUHBIX ciiydaeB. K ToMy e oueBHAHO, YTO I KOHKpET-
HOTO CyJHa Ha OKOHYAaTeIbHOM pe3yibTare OyleT CKa3bIBaThCsI BIMSHUE IPOU-
HOCTH KOpITyca Ha DIIyOMHY NMOBPEXACHHS. Tak KaKk MECTOIOJIOKEHUE U pa3-
Mep MOBPEXKICHUS HOCAT CIIydailHBII XapakTep, HEBO3MO)KHO YTBEp)KIaTb,
Kakasi IMEHHO 4acTh CyaHa Oyner 3aromiieHa. OJHAaKO BEpOATHOCTH 3aTOIlje-
HUSI KOHKPETHOTO OTCeKa MOXKET OBITh OMpe/esIeHa, €CIM BEpOSATHOCTh IPO-
HCXOXKACHUSI OIIPEIENICHHBIX NOBPEKICHUM U3BECTHA U3 OIBITA, TO €CTh, U3
CTaTUCTUKU MOBPEXKIEHUN. BEpOATHOCTD 3aTOIUIEHUS OTCEKA B TAKOM Cllydae
OyneT paBHa BEpOSTHOCTH BCEX CIy4YaeB TAKUX MOBPEXKICHHUH, KOTOPHIEC BbI-
3bIBAIOT IPOHUKHOBEHUE MOPCKOM BOJbI B PACCMATPUBAEMBbII OTCEK.
7 B cwily yka3aHHBIX NPUYMH U K3-3a MAaTEMaTU4YECKOW CIOKHOCTU U HEIO-
CTaTKa JaHHBIX, BPAJ JIX BO3MOKHO BBITOJIHUTH TOYHYIO WM IPAMYIO OILICHKY
UX BIMSHHA Ha BEPOSATHOCTH TOTO, YTO KAKOE-TO KOHKPETHOE CYIHO BBIKHMBET
MOCTIE MOyYSHUS CITy4aiiHOTO MOBPEXICHHS, €CIIN TaKoBOE npou3oinet. Ox-
HaKo, IPUHUMAasl HEKOTOPBIE YIPOIICHUS WM KaYeCTBEHHBIE OIIEHKH, MOXHO
IIPUNTH K JIOTUYECKOMY 3aKJIIOUYEHHUIO, UCIIOJb3Yysl BEPOSITHOCTHBINA IOIXO B
KayeCTBE OCHOBBI JUISi CPABHUTEIBHOIO METO/IA OLEHKU M OIpe/eeHus 0e3-
OIIACHOCTH CyJHA.
8 C moMoIsIo TeOprH BEpOATHOCTH MOYKHO IIPOJIEMOHCTPHPOBAThH, YTO BEPOSIT-
HOCTh BBDKHBAHUS Cy[JHA JOJDKHA BBIYMCIIATHCS KaK CyMMa BEpOATHOCTEH ero
BBDKMBAHUS IOCJIE 3aTOMIIEHUSI KaX/10I'0 OTJEJIBHOTO OTCEKA, KaXKIOU IPYIIIIbI,
COCTOSIILIEH U3 JIBYX, TPEX U T. Jl. CMEXKHBIX OTCEKOB, YMHOKA€MBIX, COOTBET-
CTBEHHO, Ha 3HAYEHUS BEPOSTHOCTH BOZHUKHOBEHHS TOBPEXKICHUHN, BETYIITIX
K 3aTOILIEHUIO COOTBETCTBYIOIETO IIOMEIIECHUS WK IPYIIIbl IIOMELICHU.
9 Ecnu BeposITHOCTh BOSHUKHOBEHHUS KaXK/I0TO CLIEHAPUS TOBPEXKICHHH, KOTO-
POMY MOXET IIOJBEPTHYTHCS CYIAHO, BBIYMCIIEHA U 3aT€M PACCMOTPEHA BMECTE
C BEPOSITHOCTBIO BBIKUBAHUS I10CJIE NTOJIyUYEHHUS KX I0TO U3 TaKUX [TOBPEXKIE-
HU B Cilyyae HanOoJjiee BEPOSITHOIO COCTOSIHUS 3arpy3KH CYIHA, MBI MOXEM
OTIpeNIeNUTh JOCTHKUMBIA HHIEKC AETICHNS Ha OTCEKH 4 KaK CTEeTeHb CII0Cco0-
HOCTH Cy[Ha BBIIEPKATh [IOBPEIKICHNE, BEI3BAHHOE CTOJIKHOBEHUEM.
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10 13 sToTO CemyeT, YTO BEPOSITHOCTH TOTO, YTO CYAHO OCTAHETCs Ha IJIaRy,
HE 3aTOHET M HE OIPOKUHETCS B PE3yJIbTare Kakoro-mndo MPOU3BOJIBEHO BbI-
OpaHHOTO CTOJIKHOBEHHS IIPU ONPEESICHHOM PACIHONIOKEHHH TTOBPEXICHUS
10 JUIMHE CY[IHa MOXKET OBbITh paciipe/ieiieHa Ha:

.1 BepoATHOCTH TOTO, YTO MPONOIBHBIN HIEHTP MOBPEXKICHHUS pacroiara-
€TCsl UMEHHO B KOHKPETHOH 4acTH pacCMaTPUBAEMOro CyIHa;

.2 BEpOATHOCTH TOTO, YTO 3TO MOBPEXKICHUE UMEET IPOJOIBHOE PaCIpo-
CTpaHEHHE U BKJIIOYAET B ce0sl TOJIBKO MOMELICHHUS MEX/y ONEPEYHBIMU BO-
JIOHETIPOHUIIAEMBIMH NIepeOOpKaMu, HAXOSAIIUMUCS B ATOW YaCcTH Cy/IHa;

.3 BEpOATHOCTH TOTO, YTO MOBPEXKACHHUE HMEET BEPTHKAIBHOE PaCIpo-
CTPAHEHHUE U 3aTOIHUT TOJIBKO ITOMELLEHUS, PACIIONIOKEHHbIE HUXKE OIIPENEIICH-
HOM FOPU30HTAJILHOM IPaHUIIb, TAKOW KaK BOJOHENpOHUIIaeMast nanyoa;

.4 BEpOATHOCTH TOTO, YTO IOBPEXKJIEHHUE HUMEET IONEPEYHOEe Paclpo-
CTpaHEHUE, HE IPEBBIIIAOIIEE PACCTOSHUE 10 ONPEIAEICHHONW NPONOJIBHON
TPaHUIBL; U

.5 BEpOATHOCTH TOTO, YTO BOJOHETPOHHUIIAEMOCTh M OCTOWYHMBOCTH BO

BpeMs IIpoLecca MOCIeN0BaTeIbHOIO 3aTOIUIEHUSI OTCEKOB JOCTAaTOYHbI Ul
TOT0, 4TOOBI N30€XKaTh OIPOKH/IBIBAHUS U 3aTOIUICHHS CY/IHA.
11 TlepBbie Tpu 3TUX (hakTOpa 3aBUCST TOJIBKO OT TOTO, HACKOJIBKO BOJOHE-
IMPOHMUIIAEMO YCTPOMCTBO Cy/HA, B TO BpeMsI KaK JBa MOCIECTHHUX 3aBHCST OT
¢dopmel cynna. [locnenuuii GpakTop Takke 3aBUCHT OT JEHCTBHTEIBLHOTO CO-
CTOSIHMA 3arpy3KH cynHa. [lyTeM rpynmupoBaHUs 3THX BEpOATHOCTEH, OBIIO
c(OpPMYIIMPOBAHO, YTO PacYeThl BEPOSITHOCTH BBKUBAHUS, WU JOCTHIKUMOTO
UHJIEKCa JISJICHNs] Ha OTCEKU A, BKIIIOYAIOT B ce0sl CIIEYIOIINE BEPOSITHOCTH:

.1 BepOATHOCTH 3aTOIUIEHUS Ka)KJOTO OTIAEIBHOIO OTCEKa M KaXI0H BO3-
MOYKHOH I'pyTIIBI ABYX MK O0JIee CMEXHBIX OTCEKOB; U

.2 BEPOSATHOCTH TOTO, YTO OCTOMYMBOCTD MOCTE 3aTOIUIEHUS OTCEeKa WIH
IPYIIIBI IBYX MK O0Jiee CMEXHBIX OTCEKOB OyIeT AOCTAaTOYHOI /ISl PeaoT-
BpAICHNUS ONMPOKUABIBAHNS WJIM OITACHOTO KpeHa, BO3HUKIIETO H3-3a MOTepU
OCTOHYMBOCTH MJIM OOpa30BaHUs KPEHSIIMX MOMEHTOB Ha IPOMEXKYTOUHOI
WIIM KOHEYHOH CTaIUH 3aTOIUICHHS.

12 DTa KOHUEMIHMS MO3BOJIAET MPUMEHATH TPEOOBAHUS, COACPIKAIIUCCS B
npaBuiiax, MyTeM TpeOOBaHUs COONIONEHIS MUHUMAIBHOTO 3HAYCHUS MH]ICK-
ca A U1l KOHKPETHOTO CyaHa. Takoe MUHUMAaJIbHOE 3HAaue€HUE Ha3bIBaeTCs B
HACTOSIIINX MPAaBUJIAX «TPeOyeMbIM WHIIEKCOM JIICHHs Ha OTCEKU R», U CO-
CTaBUTENH MPABHJ MOTYT ITOCTaBUTh €T0 B 3aBUCHMOCTH OT pa3Mepa CyaHa,
KOJIMYECTBA MAaCCAXUPOB U JPYrux (HaKTOpOB, KOTOPbIE OHU MOTYT CHECTh
HE0OXOTUMBIMH.

13 B taxoMm ciyuae, CBHIETEICTBOM COOJIONEHHS IPABUJI CTAHOBUTCS IIPO-
CTO€ MaTeMaTH4ECKOE BbIPAXKECHUE:
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A>R.

.1 Kak 00BsCHSIIOCH BBIIIE, TOCTUXKUMBINH MHACKC JICJICHUS HA OTCEKU A
onpenensercs: GOPMYIION sl ONpeaeIcHus 00IIei BEPOSITHOCTA KaK CyMMBI
MIPOM3BENIEHUH I KOKIOTO OTCEKa MIIH TPYIITBI OTCEKOB BEPOSITHOCTH TOTO,
YTO JAaHHBIM OTCEK (MJIM TpyIa OTCEKOB) OyHeT 3aTOIUICH, YMHOXXCHHOH Ha
BEPOSATHOCTH TOTO, YTO CYJHO HE OMPOKUHETCS WIIM 3aTOHET M3-3a 3aTOTIJICHHS
paccmarpuBaemMoro nomenienus. Jpyrumu cioBamu, obmias Gpopmyrna ams 10-
CTH)KMMOTO MHJIEKCa MOYKET OBITH MPE/ICTaBICHA KaK:

A=3p;s.

.2 TlomcTpouHBlif MHAEKC «i» MPEACTaBIIET COO0HM paccMaTpHBaEeMyIo
30HY MOBPEXIEHHS (TPYIITy OTCEKOB) B Mpeeiax ACICHUS CyIHa Ha OTCEKH.
JleneHue Ha OTCEKH pacCMaTpPUBAETCS B NIPOJOIbHOM HAIPABICHUH, HAYMHAS
C caMoil JayibHE# KOPMOBO# 30HBI/OTCEKA.

.3 3HaueHne «p» NPENCTABIAET BEPOATHOCTH TOTO, YTO TONBKO paccma-
TpHBaeMasi 30Ha «i» OyIeT 3aTOIIeHa, He3aBUCHUMO OT JIF000T0 TOPHU30HTAb-
HOTO JIeJIEHUS Ha OTCEKH, HO YUUTBIBAs IONIEPEYHOE AejeHUe Ha oTcekH. IIpo-
JIOJIbHOE JIEJICHUE Ha OTCEKU B IIPEJeNax 30Hbl IPUBEIET K BOSHUKHOBEHUIO
JIOTIONTHUTEIBHBIX CIICHAPHEB 3aTOIUICHHS, KaXKAbI 3 KOTOPBIX OyIeT MMeTh
CBOIO BEPOSATHOCTh BOBHUKHOBEHHS.

-4 3Hauenue «s» MPENCTABISET BEPOSTHOCTh BEUKUBAHUSA TIOCIIE 3aTOILIE-
HUS PACCMaTPUBAEMOM 30HBI «D».

14 HecMmoTpsi Ha MPOCTOTY HM3JIOKEHHBIX 3[1€Ch WAEH, BO3MOKHAS TOITBITKA
pa3paboTaTe MaTeMaTH4eCKH COBEPIICHHBIH METOH A MX MPaKTHYEeCKOrO
IIPUMEHEHHS B TOUHOM COOTBETCTBHUM C IIPUBEACHHBIM BBIIIE PACCYXKACHUEM
CTOJIKHYJIach OBI C ONpeneNeHHBIMU TPYIHOCTAMH. Kak yKa3bIBanoCh BHIIIE,
noapoOHOe, HO BCE XKE HEMOJIHOE ONMCAaHHE MOBPEXICHHUS OyIeT BKIIOYATh
B ce0s OMHMCaHHe €ro MPOIOIBHOTO M BEPTUKAIBHOTO PACHOIOKEHHS, a TaK-
K€ €ro MPOAOJILHOM, BEPTUKAIBHON U IIONIEPEYHON IPOTsHKEHHOCTH. [Tomumo
TPYIHOCTEH B 00pabOTKe Takoil CIy4yaiHOW MEPeMEHHON BEIUYHHBI, HMEIO-
LIeH MATh U3MEPEHUM, IPU CYLLIECTBYIOIIEH CTaTUCTUKE IIOBPEXKICHUN HEBO3-
MOXHO ¢ OOJIBIION TOYHOCTBIO OMPENETUTh BEPOSTHOCTH €€ PACIPEHICTICHHS.
ITomo6HbIe OorpaHMYEHHS BEPHBI U sl IEPEMEHHBIX BEIMYHH M (U3UIECKUX
(hopMyI1, MPUMEHSIOIINXCS ITPH BBIYUCICHUH BEPOSTHOCTH TOTO, YTO CYAHO HE
OIPOKUHETCS WIM HE 3aTOHET BO BPEMs POMEKYTOUHBIX CTaAUM WM KOHEY-
HOM cTaguu 3aTOILUICHUSI.

15 Bosee To4yHas anmpoKCHMAllMsi MMEIOIEHCs CTaTUCTUKU MpuBena Obl K
Ype3BBIUAfHO MHOTOYHCIICHHBIM M CIIOHBIM BBIUMCIIEHISIM. UTOOBI cenarsh
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KOHIICNIIMIO NPAKTHYECKA NPUMEHUMOM, HEOOXOIUMBI OOJIBILINE YITPOIEHUSI.
M XOTS BBIUUCIUTD TOUHYIO BEPOSTHOCTh BBIKMBAHUS HAa TAKOU yIPOILUEHHON
OCHOBE HEBO3MOXKHO, pa3pab0TKa MOJIE3HOTO CPaBHUTEJILHOTO [TapaMeTpa ULl
SKCIULYaTallMOHHBIX XapaKTEPUCTUK MPOJOJIBHOIO, MONEPEYHOIO U TOPU30H-
TaJbHOTO JEJICHH CYlHA HA OTCEKH OKa3aJlach OCYLIECTBUMOM.
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Yactr B

PYKOBOJICTBO IO IPUMEHEHUIO OTIEJbHBIX ITPABUJI
IUIABBI I1-1 KOHBEHIIMHU COJIAC IO AEJEHUIO HA OTCEKH
" ABAPUMTHOM OCTOMYUBOCTH

ITPABHJIO 1 — OBJIACTDb PACITPOCTPAHEHUS

Ipasuio 1.3

Ecnu maccaxxupckoe cygHo, moctpoerHoe a0 1 saeapst 2009 r., monsepra-
eTcs epeo0opyA0BaHHIIO U MO (UKAIIMHU CYIIECTBEHHOTO XapaKkTepa, K HeMy
BCE K€ MOT'YT IPUMEHSITHCS NIPaBHJIA O JEJICHUH Ha OTCEKU U OCTOWYHMBOCTHU
B MOBPEXICHHOM COCTOSIHUH, IPUMEHUMBIE K Cy/laM, HOCTPOCHHBIM 110 1 siH-
Bapa 2009 r., kpome ciydaeB, KOrza Ipy30BO€ CyIHO IEepeoOOpyaoBaIoCs B
MACCAXUPCKOE CYTHO.

ITPABHWJIO 2 — OITPEJEJIEHUS

IIpasuJo 2.1

Jlmna nenenus CynHa Ha OTCEKM (L) — pasnuyHble npuMepsl L, ToKa-
3BIBAIOIIME BOJOM3MEIIAIONINN 00BeM KOpITyca M 3arac IUIaBy4ecTH, [oKa3a-
HBI Ha pUCyHKax Hike. [lamy6a, orpaHu4rBaloIIas 3anac iaBy4ecT, MOXKET
OBITH YACTUYHO BOIOHEIIPOHHUIIAEMOH.

MaxkcuMaabHO BO3MOKHASL BEPTHKAIBHAS MPOTSKEHHOCTD TTOBPEXKICHUS
Ha 0CHOBHOM 1T0cKOCThIO (OIN) pasna d + 12,5 m.

IIpaBuo 2.6

[Many6a HagBoAHOTO GOpTa — CM. MOSICHEHUS K mpaBmity 13-1' s yrou-
HEHHs TPeOOBaHUH K KOHCTPYKLMHU M BOJOHEIPOHUIIAEMOCTH MayObl HaIBO-
JHOTO OOpTa, MMEIOIIEH yCTYTIbL.

Ipasuo 2.11

Hawmenbmias skcrutyaralmoHHas ocanka d, — HWKHHHA TPENeN OCaiKH
Ha KPUBOW MHHHUMAJBHOHN TpeOyeMoi MeTaneHTpruIeckoi BeIcOTE GM (1in
MaKCHUMAaJIbHOTO JIOIYCTHMOTO BO3BBIIICHUS LEHTpa ToKecTH cynHa KG).
JI1s Tpy30BBIX CyIOB OHa COOTBETCTBYET, B OCHOBHOM, OCaJIKE CyqHa B Oaji-
nacte Ha pubbrTre ¢ 10 % 3amacoB Ha 60pTy. 11 MacCaXUPCKUX CyAOB OHA

' CcplUIKM Ha IpaBHIa B 3TOM PykoBoigcTBe OTHOCATCS K IpaBmnaM IaBbl 1I-1
Koungennun COJIAC, eciu crienMaibHO He yKa3aHO UHOE.
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KOJIMYECTBO 3aIl1aCoB, KaK MpaBUJIO, ABJIACTCA IMPUEMIIEMBIM HUXHUM IIPEAC-
JIOM JIJIsl BCEX COCTOSIHME 3arpy3ku. [IOHATHO, YTO 3TO 3HAYCHUE OCAIKU HE
OTHOCHUTCA K O0CaJAKC CyJiHA IMPU JOKOBAHHUU U APYTIUX ONCpalniaXx, HC CBA3aH-
HBIX C IIEPEXOJIaMH.

IIpaBuio 2.19

[Tany0a mepeGopoK — cM. OSACHEHHUs K paBwity 13 1t yTouHeHus Tpedo-
BaHMH K KOHCTPYKLUH M BOIOHENPOHHIIAEMOCTH MailyObl epebopoK, UMero-
1IEH YCTYIIBL.

MMPABUJIO 4 — OBIIUE ITOJIOKEHU ST

IIpaBuio 4.1

I'py3oBBIe cyna, COOTBETCTBYIOIIME MpaBUIaM JENEHHS Ha OTCEKU M aBa-
pUIHHON OCTOMUYMBOCTH, EPEUUCTIEHHBIM B CHOCKE, COAEpKAIIUMCS B APYTUX
JIOKYMeHTax, pa3padoranHeix MO, MoryT ObITh OCBOOOXECHBI OT BBINOJIHE-
HUS TIOJIOKEHUH mpasui 6, 7, 7-1, 7-2 u 7-3 yactu B-1, HO OHU JTOIKHBI COOT-
BETCTBOBATH MTOJIOKEHHSIM MPABHJI, YKa3aHHBIX B TAaOJIUIIE, IPUBEICHHOM HIDKE.

IIpaBuio IIpumensiercs
1 2
Yacts B-1
5
5-1 X
Yacrts B-2
9 X!
10 X
11 X
12 X
13-1 X
15 X
15-1 X
16 X
16-1 X

! TIpHMEHMMO TONBKO K IPY30BbIM CyZaM, HE ABISIOLMMCS TAHKEPAMH.
2 TIpUMEHMMO TOJIBKO K OJHOTPIOMHEIM Cy/IaM, HE SIBISEOIIUMCS GalKepaMH.
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1 2
Yacrs B-4
19 X
22 X
24 X
25 X2

IIpasuio 4.1, cHocka .1

«HEPTEepyIOHABAIIOYHBIE)» — KOMOWHHPOBAHHBIE CYJa, KaK OINPE/IEICHO B
npasuie 11-2/3.14 Kousenuu COJIAC.

IMpasuJo 4.4

CM. nosicHeHHs K mpaBmity 7-2.2, Juis NOoIy4YeHus] HHPOPMALUU U PYyKO-
BOJICTBAa OTHOCUTENFHO 3THX MOJIOKEHHI.

MPABHJIO 5 - THOOPMAIYSA OB OCTOMYMUBOCTHA
HEIIOBPEXXJIEHHOI'O CYJHA

Jlisi  TpOBEpKH  BONOM3MEINICHHS CyAHA TOPOKHEM CM. IIHPKY-
nsip MSC/Circ. 1158 (Yanduuuposanusie nateprnperaunu rassl 11-1 Kon-
Beniuu COJIAC).

MPABIJIO 5-1 - HHOOPMAIIASI O OCTOMYUBOCTH,
MNPEJOCTABJISIEMAS KAIIUTAHY

IIpasuio 5-1.2

JItoOble TpeOoBaHMsI, OrpaHUYMBAIOIINE 3HAYECHHS METAlECHTPUYECKON
BbICOTHI GM (MM 3HAUEHUS TTOJIOKEHUS LIEHTpa TshkecTH 1o Beicote KG), BO3-
HHUKAIOIIKe U3 MMOJIoKeHui mpaBui 6.1 (kacaTeabHO YaCTHUHBIX JOCTHUKUMBIX
WHJICKCOB JICJICHUS HAa OTCEKH), 8 Wik 9, KOTOphIC MOMOJHIIOT TPeOOBaHMS,
NpUBEACHHBIE B IpaBuie 5-1.4, Takke MOKHBI IPUHUMATHCS BO BHUMaHHE
npu cocTariieHuu 3Toit MHpopmanuu.

IpaBuia 5-1.3 u 5-1.4 (cM. Tak:xke npaBuJio 7.2)
1 JluneiiHast MHTEPHONALMS OTPAHUYMBAIONINX 3HAYEHUH MEXIY OcaiKaMu
d, dp U d, IPUMEHSETCS TOJIBKO Il MUHMMAJIbHBIX 3HaueHuit GM. [lns mo-
JIy4EeHUsI KPUBBIX MaKCHMAJIBHOTO JOIYyCTUMOTO 3HaueHus KG, HeoO0Xoaumo
paccudTarb J0CTaTOYuHOE KOJNMYECTBO 3HA4YEHUW KM 17 MPOMEKYTOIHBIX
0CaJIOK, 4TOOBI 00ECIEYUTh COOTBETCTBHE MONYYUBIIMXCS B PE3YJbTare KpH-
BBIX MAaKCHMAaJIbHOTO 3HAYCHMS MOJIOKEHHs LIEHTPa TSDKECTH 1Mo BbicoTe KG
nuHelHo! Bapuanuu GM. Ecnn HauMeHbIIas 3KCIUTyaTallMOHHAs Ocajka He
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COOTBETCTBYET TOMY e TU(PepeHTy, uTo U APYTHe OCalKH, TO 3HaYeHne KM,
JUTS 0CaZIOK, HAXOSIIUXCS B TUANa30He 3HAYCHU I MEXy YaCTUIHOM 0caiKon
1 HaUMEHbIIEH HKCITYaTallHOHHON OCAaIKOM, HOMKHO OBITH PACCUMTAHO IS
I depeHToB, HHTEPIIOTUPOBAHHBIX MEXAY 3HAYCHUSIMU TUPPEPEHTOB MpU
YAaCTUYHOM Oca/ike U HAMMEHBIIEH IKCIUTyaTalluOHHOM OcajkKe.

2 B ciywasx, Korma IpeIroyiaraercsi, 4TO SKCIUTyaTallMOHHBIN Anana3oH
nuddepenTa npesbiuaetr +/—0,5 % L, neppoHavanbHas Kpupas NpeenbHbIX
3HaueHuit GM NOJKHA CTPOHUTHCS OOBIYHBIM CIIOCOOOM, Tak YTOOBI Ocalka
IIPU CaMOM BBICOKOM BaTepiMHMUU JEJICHUS Ha OTCEKM M YacTH4YHas Ocajka
JICTICHNs] HA OTCEKU PACCYMTHIBAINCH ISl YCIOBUI OTCYTCTBUS AuddepeHTa
U YCJOBUH ACHCTBUTEIBHOTO SKCILTYyaTAllMOHHOTO Mu(depeHTa, HCIONb3ye-
MOTO IpY HaUMEHBIIEH IKCIUTyaTallMOHHOM ocajke. 3aTeM JOIKHBI ObITh I10-
CTPOCHBI JIOTIOJHUTEIBHBIE CEMEWCTBA KPUBBIX MpPEICIbHBIX 3HauYeHUH GM
Ha OCHOBE 3KCIUTyaTaI[HOHHOTO JHaa3oHa 3Ha4eHUH 1upepeHTOB, KOTOPHIHA
OXBATBIBAETCS COCTOSHUSAMHU 3arpy3KH JUISL YACTHYHON OCAIKH JeJICHHS Ha OT-
CeKHM M JJIsl OCAJIKA MPU CaMOW BBICOKOW BAaTEpIIMHUH, 0OecreunBas, 4ToObI
unrepsansl 1 % L He mpeBbimanuch. s HAMMEHBIIEH SKCILUTyaTaOHHOMI
OCaJIKK d, HY)KHO y4UTHIBATH TOJBKO OfMH A depent. CeMerCTBa KPUBBIX
IpeaenbHbIX 3HaYeHnH GM KOMOMHUPYIOTCS, YTOOBI AaTh OAHY OTHOAIOIIYIO
KPHUBYIO MPEIC/IbHBIX 3HaueHui GM. Pabounii nuanaszon nuddepenrta KpuBoi
JIOJDKEH OBITH SICHO 0003HA4YEH.

MPABHJIO 6 - TPEBYEMbIA UHIEKC JEJEHHUSI HA OTCEKH R

IIpaBuJo 6.1

YrtoObl MPOIEeMOHCTPUPOBATh COOIOICHNE ITHX MOJNIOKEHHH, cM. Pyko-
BOZICTBO 110 O()OPMIICHHIO PACYETOB ACICHHS Ha OTCEKH U OCTOMYMBOCTH CY/I-
Ha B MTOBPEXJICHHOM COCTOSIHUH, U3JI0KEHHBIE B [IprmoxeHnu.

IIpaBuio 6.2.4

TepMUH «ITOHMKEHHAsI CTETICHb OITACHOCTI MMEET CIIeIyIolee TOJIKOBa-
HHE: MEHbINas BETMYMHA N, HO HU B KOEM cily4ae He MeHblie N =N, + N, Mo-
KeT OBITh pa3pelIeHa, 10 YCMOTPEHUI0 AIMUHUCTPALNH, TS TACCAKUPCKIX
CYy/IOB, KOTOpBIE B TEUCHHE CBOUX PEHCOB He ynansitorces Oonee yeM Ha 20 MUIIb
ot OmrKaiiiero 6epera.

MPABHJIO 7 — TOCTHKUMBI HHAEKC JEJEHASI HA OTCEKH A

IIpaBuio 7.1
1 BeposTHOCTD BEDKHMBAHUS M1OCJIE TIOTYYEHHUS KOPITyCOM MOBPEXKICHHS B pe-
3yJIbTaTe CTOJNKHOBEHHUS BbIpaxkaeTcsi nHaekcoM A. Ompernenenue uniaexkca 4

20



TpeOyeT pacyeToB Pa3INYHBIX CIICHAPHUEB MOBPEKICHIS, OTIHMYAIOIINXCS IPYT
OT JIpyTa pa3MepaMHy IOBPEKACHHUS U IEPBOHAYAIEHBIM COCTOSIHUEM 3arpy3KU
CyIHa 1O MOJYYCHUS MOBPEXICHUS. J[OMKHBI YUUTHIBAThCS TPU COCTOSHUS
3arpy3Ku, U pe3yJabsTaTy I0JDKEH NMPHIAaBaThCs BEC CIACTYIONIIM 00pa3oMm:

A=044+044, +024,

I7ie MHJEKCHI S, p 1 [ IPEJICTABISIIOT TPH COCTOSIHUS 3arpy3KH, a paKTop, KOTOPbIH ABJIAETCS MHO-
JKMTENEM JUIsl MHJIEKCA, YKa3bIBAaeT BECOBOE 3HAUEHME MHJEKCa A Kax10ro
COCTOSIHUSI 3arPy3KH.

2 Metox pacueta A HAS KaKIOTO COCTOSHHS 3arpy3Kd BBIpakaeTcs
(bopmyioit

4.=%plps)

.1 NHnexc c mpeacTasisieT OO0 OHO U3 TPEX COCTOSIHUMN 3arpy3KH, HH-
JIEKC I — KOKJ0€ UCCIEA0BAHHOE IIOBPEXKACHNUE WU IPYIILY NOBPEXKICHUH, a
t — KOJIMYECTBO MOBPESIKIACHUMN, KOTOPhIE HEOOXOMMMO HCCICI0BATh ISl BbI-
YUCJIICHUS AC JUIA KOHKPETHOI'O COCTOAHUSA 3arpy3Ku.

.2 Jlns momyyeHus MaKCUMalTbHOTO MHIeKca A ISl TaHHOTO JeJIEHUs Cy/I-
Ha Ha OTCEKH, ¢ IOJDKHO OBITh PABHO OOLIEMY KOJIWYECTBY MOBpEkAeHUH 7.

3 Ha mpakTuke codeTaHHs MOBPEKACHUH, KOTOpPBIE IOJDKHBI OBITH PaccMo-
TPEHBI, OI'PaHNYNBAIOTCA MO0 3HAYUTEIBLHO YMECHBUICHHBIM BKJIaAOM B HWH-
nekc A (T. e. 3aTOIUICHHEM 3HAUYUTENbHO OOJBIINX 00bEMOB) JIMOO MPEBHILIe-
HHEM MaKCHUMaJIbHO BO3MOKHOU JJIAHBI IIOBPEKICHUA.

4 Wupekc A mnoapasaensieTcss Ha 4YacTUYHbIE (AKTOPhI CIEAYIOMIAM
obpazom:

P, — GaKTop p NONHOCTBIO 3aBUCUT OT F€OMETPHUH JIeJIEHUs Cy/IHA HA BOJIO-
HCTIPOHNUIACMBIC OTCCKU,

V’_ - (baKTOp V 3aBUCHUT OT TCOMETPHU BEPTUKAJIBHOTO BOJOHCTIPOHUITAEMO-
TO JIENIeHUs Cy[Ha Ha OTCeKH (Maay0) M 0CaIKH MEePBOHAYAILHOTO COCTOSHHS
3arpy3ku. OH TPeICTaBIAET BEPOSTHOCTH TOTO, YTO OTCEKH HaJl TOPU3OHTAIb-
HBIM JICJICHUEM He OyIyT 3aTOIUICHBI;

s, — (haKTOp § 3aBUCHT OT PACCYUTAHHON CMOCOOHOCTH CY/HA K BBIKUBA-

HHUIO TTOCJIC TMIPUHATOIO BO BHUMAHHUE MMOBPEKIACHUA IJIsI KOHKPETHOI'O IIEPBO-
Ha4YaJIbHOT'O COCTOSAHUS.
5 Jlst BBIUMCIICHUS HHACKCA 4 HYKHO HCIIONIB30BaTh TPH IEPBOHAYANBHBIX CO-
cTostHMA 3arpy3ku. COCTOSIHUS 3arpy3KH OIPENeNSIOTCS UX CpeAHel ocankon
d, nupdepentom u GM (wnu KG). Cpennsist ocanka u nudGepeHT MOKa3aHbl
Ha PUCYHKE HIKE,
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6 CHavana MOXHO TONBITAThCS MOMY4NTh 3HaueHUss GM (nmm KG) anst Tpex
COCTOSIHUH 3arpy3KH U3 KpHBOHM HpeAenbHbIX 3HaueHuidl GM (umu KG), mo-
JY4EHHBIX M3 YCIOBHH 00ecnedeHNss OCTOHYMBOCTH B HEMOBPEXKICHHOM CO-
crossHuM. Ecnm TpeOyemblil MHIEKC AENeHHs Ha OTCEKHM R He JOCTHTHYT, TO
3HaueHust GM (nnmn KG) MoryT OBITH yBEIWYEHBI (WJIN YMEHBILICHEI), T. €. JIF0-
60€e cocTosiHIE 3arpy3KH B HEMOBPEXKJICHHOM cocTosHun n3 Mudopmarm 06
OCTOMUYMBOCTU B HEMOBPEXKJECHHOM COCTOSIHUU JOKHO TE€HEPh COOTBETCTBO-
BaTh KpHUBOH NpenenbHbIxX 3Hadenuit GM (mim KG), nonydeHHO! U3 yCIOBHH
obecrieueHns] aBapuHHON OCTOWYMBOCTH IIyTE€M JIMHEHHON WHTEPIOJSIINN
MEXJy TpeMs 3HadeHusMu GM.

IIpasuiio 7.2
1 Pacuersl B ycnoBusix MeHsromierocsi quddepeHTta JOKHBI BBIMOIHATHCS
C OJMHAKOBBIM 3HAYCHUEM II€PBOHAYAIBHOTO A depenTa i YacTHIHOM 1
MaKCHMAaJbHOM OCaloK JeNeHusl Ha OTCeKu. [ ciyyaeB HaUMEHBIIEH dKC-
IUTyaTallHOHHOM OCaJKH, TOJDKHO MCHOIb30BaThCs 3HAYEHUE JIEIICTBUTENIBHO-
TO 3KCILTyaTalroHHoro quddepenra (cM. HOsICHEHUs K rpaBuity 2.11).

2 Kaxnoe coueraHme wHAEKca BHYTPH (OPMYJIbl, NPUBEACHHON B INpaBHU-
ne 7.1, nommKkHO OBITH HE MEHBILE, YeM TpeOOBaHHE, NPUBEICHHOE B NPaBU-
e 6.2. Kaxxplii 4acTHYHBINA HHIIEKC A TOIDKEH COOTBETCTBOBAThH TPEOOBAHMSIM
npaBuna 6.1.

3 IIpumep:

Ha ocHoBaHUM KpUBBIX NpeAENbHBIX 3Ha4eHU GM, MOIy4YEHHBIX MOCIE
BBINOJIHEHNS PACUYETOB ABApUIHON OCTOMYMBOCTH I KaXKJOrO 3HAYECHUS
mddepenra, omkHa OBITE HOCTPOEHA orudaromiast (KpruBast), OXBaTbIBaIOIIAs
BCE pacCUMTaHHbIe 3Ha4eHUs AU depenrTa.

Pacuersl npu pasnuyHBIX 3HAYCHUSIX JUQQepeHTa JOIKHBI TPOU3BO-
JIUTHCS TOIIAroBO, C BEJIMUMHOM 11ara, He NpeBbllaoniei 1 %LS. PacueTsl
aBapUHHOM OCTOHYMBOCTH JIOJDKHBI OXBaThIBaTh BECh JUAIa30H 3HAYCHUH
I depeHToB, BKIOYas MpoMexXyTouHbsle. CM. mpuMep, MOKa3bIBAIOMINN
Orn0aroNyro KpUBYIO, ITOJyUYECHHYIO U3 BBIYMCICHUN HyJIeBOro nuddepeH-
taul %L,
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o/} dp ds
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IIpasuio 7.5
1 Taxke, Kak u sl CTy4acB OOPTOBBIX TAHKOB, CIIOKCHHUE TOCTUKUMBIX WH-
JICKCOB JICJICHUS Ha OTCEKH A, IOIDKHO OTPaXKaTh BO3JCHCTBUS, OKA3bIBACMBIC
BCEMHU BOJIOHCIIPOHUIIACMBIMU MEPEOOPKAMH M KOHCTPYKIIMSIMU, OTPaHUYH-
BAaIOIIMMH 3aTOIUICHUE, B MpPEJeliaX 30HbI MOBpekACHUA. HeBepHO mpenro-
Jlarath, 4TO TMOBPEXKAEHHE OyleT JOKAJIM30BAaHO B paioHE AMaMEeTpalbHOU
IUIOCKOCTH, ¥ HE MTPUHUMATh BO BHUMAHHC M3MCHCHHS B JICTICHUU Ha OTCCKH,
KOTOpPBIC OTpaxkajid ObI MCHBIITUE BKIIABI B IPOIECC 3aTOTUICHUS.
2 B HOCOBOW M KOPMOBOW OKOHEUHOCTSX CYIHA, TAE CEKIMOHHAs MIMpUHA
MEHBIIIC, YeM IIMPUHA CYHA B, TPOHUKHOBEHUE BOIBI BCIICACTBHE MOIICPCYHO-
IO MOBPEKACHUS MOKET PACIIPOCTPAHUTHCS 32 MPEIEITbI THAMETPATIBHOM Tepe-
6opku. Takoe UCTIONB30BaHKE 3HAUCHHS MTPOTSKEHHOCTH (TITyOUHBI) MOMepey-
HOTO MOBPEXKIICHUS COOTBETCTBYET METOAUKE HOPMAJIH3AINH JIOKATA30BAHHON
CTAaTHCTUKY MO0 HAMOOJBIICH pACYCTHOW IUPUHE B, a HE M0 MECTHOM IIIMPHHE.
3 Ecnu npojionbHbIe TOQPUPOBAHHBIC TIEPEOOPKU YCTAHOBJICHBI B OOPTOBBIX
OTCEKaX, WU M0 TUAMETPATbHOMN MIIOCKOCTH, TO OHH MOTYT paCCMaTPUBAThCS
KaK DKBUBAJICHTHBIC TUIOCKUE MEPEOOPKH, IPU YCIOBUH, 4TO NTyOMHA Todpa
TaKOT0 K€ MOPs/IKA, KaK U DIyOMHA KOHCTPYKIIMH, CITy:Kallehd peOpoM xKecT-
kocTd. TOT e MPUHITUIT MOXKET ObITh MPUMEHEH K TOMEPEYHBIM TOPPUPOBAH-
HBIM IepebopKaMm.

IIpasuio 7.7
1 TpyOs! ¥ KJIaNaHbI, HEMIOCPEICTBCHHO MPUJICTAIOINNE K MepebopKe WK K
nanxy0e, MOTYT CUMTAThCS YaCThIO MEPEOOPKH MK MATyObl, €CJIM OHU PAcCIIo-
JIOKCHBI Ha PACCTOSTHUH TOTO K€ MOPSIKA, YTO TepeOOpKa WM KOHCTPYKITHS,
MPHUIAIOIAs KECTKOCTh maixyoe. To jke OTHOCUTCS U K HeOONBIINM YCTyIIaMm,
OCYIIUTEIHLHBIM KOJIOIAM U T. 11
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2 [IpuMeHeHNE AOMYIIEeHUS «HE3HAYUTEIBHOTO IPOTPECCUPYIOIIETO 3aToIIe-
HUSD» JOJDKHO OBITh OpaHUYEHO TPyOamH, MPOXOASIIMMY Yepe3 BOIOHENPO-
HHILIaeMble MepeOOpKH JIeeHHs Ha OTCEKH M MMEIOLIMMH OOIIYIO IUIONIa/(h
ceyeHust He Oomee 710 MM? MeXIy JIFOOBIME JBYMSI BOJOHEIPOHHIIAEMBIMA
OTCEKaMH.

ITPABUJIO 7-1 — PACUET ®AKTOPA PI
OO01Me moJI0KeHu s

1 OnpeaeneHI/m, MMPUBCACHHBIC HUXKE, IPEAHA3HAYCHBI JJIsI MPUMEHCHUS TOJIb-
Ko B yacTu B-1.

2 B npaBune 7-1, coBa «OTCEK» U «TPYMIIa OTCEKOB» JOJIKHBI IOHUMAThCS
KaK «30Ha» U «CMEKHBIE 30HBD».

3 3oHa — TPOMOJNBHBIA YYacCTOK CyJAHA B Tpejenax JUIMHBI JeJeHUs Ha
OTCEKH.

4 TlomereHre — 4yacTh CyJ(Ha, OrpaHHYeHHas IepeOOpPKaMU U rajryoaMu, nme-
IOLIMMH OIIPEIeNICHHYIO IIPOHUIIAEMOCTb.

5 [IpocTpaHCTBO — IpyIINa MOMEIICHUI Ha OOPTY CyIHA.

6 OTcexk — MPOCTPAHCTBO Ha OOPTY CylHA B MpeaesiaX BOJOHETPOHHUIIAEMBIX
T'paHMIL.

7 IloBpexeHne — TpeXMepHas NIPOTSHKEHHOCTh IPOOOUHEI Cy/IHA.

8 Ilpu ompeneneHuH 3HAYEHHUH p, v, ¥ U b JOIIKHO YUHUTHIBATHCS TOJBKO
MOBPEKACHUE, NJIA BBIYUCICHUA 3HAUYCHUA S HOJDKHO YUYUTBIBATBCA 3aTO-
IJIECHHOE IMPOCTPAaHCTBO. PI/ICyHKI/I, IMPUBCACHHBIC HUIXKE, IMMOKA3bIBAIOT J3TY
pasHuIy.

ITnowaow nospexncoenus 3amonaennoe npocmpancmeo
nokaszaHa OIcupHOL; fmnueﬁ 3ammpuxoeano
— L s — ST -'.‘9) Z&r TTT—
KRNI

— [ |
][
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Hpasuio 7-1.1.1
1 Koopduuwentst b, b,,, b, u b,, aBnsiorcs kodpPUIMEHTAME B OHITHHEH-
HOW (DYHKITUH TUIOTHOCTH BEPOSTHOCTH 10 HOPMAJIM30BaHHOH JUTHHE MTOBPEXK-
neans (J). Koapdumment b12 3aBHCHT OT TOTO, SIBIISETCS U L OOJIBIIIE WA
MenbIe L* (1. e. 260 M); ocTanpHbIe K03()(QUITHEHTH eHCTBUTEIBHEI, HE3a-
BHCHMO OT 3HaueHus L .

IIpooonwvnoe oenenue na omcexu
2 ]Iyt TOTO, YTOOBI TIOATOTOBUTECS K pacueTy MHACKCa A, IMHA JIeTICHHUs CyTHa
Ha OTCEKH L TIOPA3IENIETCS Ha HEKOTOPOE KOJIMIECTBO OTIENBHBIX 30H MOBPEK-
JCHUS. DTH 30HBI TOBPESKACHUS OyIyT OIpEeNeNsTh WCCIIENOBAaHNUE aBapHTHON
OCTOIYMBOCTH METOZIOM pacdeTa OTACTbHBIX KOHKPETHBIX TIOBPEIKICHHI.
3 TouHBIX TIpaBHI ACTCHHUS KOPITyca Ha OTCEKH HE CYIIECTBYET, 3a UCKIIFOUC-
HHEM TOTO MOJIOKEHHS, YTO JJINHA JIENEHNs CyHa Ha OTCEKH L _ompenenser
KpaifHHe TOYKH peajbHOro Kopiryca. | paHHIIBI 30H HE JTOJDKHBI 00sS3aTeThHO
COBITAAATh ¢ GU3NICCKUMH BOIOHEIIPOHHUIIAEMBIMH Tpanutiamu. OqHaKo, TIIa-
TeJbHAs pa3pabOTKa CTPATETHH STOTO JENICHHUS BakKHA U TOIYICHUS XOPO-
IeTo pe3yasraTa (T. €. OOJIBIIero 3HAaYEHH TOCTIKIMOTO HHACKCA JSIICHIS Ha
orceku A). Bece 30HBI 1 codueTaHHUS CMEKHBIX 30H MOTYT BHOCHUTH CBOH BKJIa[
B 3HaueHHE MHIEKCa 4. B OCHOBHOM OXXumaeTcs, 4To 4eM OOJIbIIIe TPaHuUI] 30H
AMEeT CYIHO, TeM OoIbIne OyHeT AOCTIKUMBIN MHICKC IEJICHHUS Ha OTCEKH,
HO 3TO MIPEUMYIIECTBO HE TOIHKHO MPUBOINTE K YBEIMICHHUIO 3aTPaT BPEMEHU
Ha BBIYHCICHUS. PHUCYHOK, TPUBEICHHBIN HIDKE, TOKA3hIBACT Pa3IMIHBIE TIPO-
TOJBHBIE 30HBI, Ha KOTOPBIE MOAPA3AENSETCS WIMHA L .
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4 TlepBblii mpuMep — 3TO 04YeHb Ipy0doe JeTIeHne Ha TPU 30HbI IPHOIMU3UTENBEHO
OJIMHAKOBOTO pa3Mepa, IPaHHUIIbl KOTOPBIX COBIAAAIOT C TPAHUIIAMHU JIEICHUS
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JJIMHBI HA TP 4YaCTH. O)KI/I}IaeTCH, YTO BEPOATHOCTDH TOI'0, UYTO CYTHO BBIDKUBET
[IPH 3aTOIUICHUM OIHOM M3 TpeX 30H, OymeT HHU3KOo# (T. €. hakrop s Man uin
paBeH HYJI0), W, MO3TOMY, MOJHBINA JOCTHXUMBIA HHJIEKC A OymaeT cooTBeT-
CTBEHHO HE OOJIBILIHM.

5 Bo BTOpoM mpumepe pacHoiI0KEHHE 30H COBMAAaeT ¢ BOJOHENPOHMIIAE-
MBIM yCTPOMCTBOM Cy[HA, C Y4ETOM 0OJee MEJIKOTO MoApa3esieHus Ha OT-
cekH (Kak HampuMmep, AeJIeHUs MPOCTPaHCTBa ABOWHOTO AHA). B aToM ciy-
yae uMeeTcs OOJblle MAHCOB IS JIOCTHKEHHs 0ojiee BHICOKMX 3HAYCHUIt
(hakTopoB 5.

6 Ecnu Ha cyHe ycTaHOBIIEHBI ONIepeYHbIe TO(pUPOBaHHbIE IEPeOOPKU, OHU
MOT'YT PacCMaTpUBAThCsI KaK SKBUBAJICHTHbBIE IUIOCKUE NepeOOPKH, IIPH YCII0-
BUH, 4TO NIyOMHA ro)pa Takoro e MOopsiiKa, YTO U IIyOWHAa KOHCTPYKIMH,
ciyxaiieid peOpoM )KECTKOCTH.

7 TpyObl u KJlanaHbl, HETIOCPEICTBEHHO MPHJIETaloIIe K IIONePEevHOi nepe-
OOpKe, MOTYT CUMTAThCSl YacThIO MEPeOOpPKH, €CIIM OHU PACIIOJIOKEHBI Ha
PACCTOSHUU TOTO K€ MOPAJKA, YTO KOHCTPYKUHMS, MPUAAIOIIAst )KECTKOCTh
nepebopke. To ke OTHOCHTCS K HEOONBLINM YCTYIIaM, OCYILIUTEIbHBIM KO-
JoaIaM | T. 1.

8 lnst ciry4aeB, Koria TpyObI WIIK KIallaHbl HAXOJSITCS 32 ITpeieiaMi KOHCTPYK-
[IUH, SBJISFOIIEHCS OTIOPOH IS TONIEPEUHON TIepeOOPKHU, U TPEACTABISIOT CO-
001i PUCK TPOTPECCUPYIOIIETO 3aTOIUICHUS ISl IPYTUX BOJOHETPOHHUIIAEMBIX
OTCEKOB, BIIMSIONIMX Ha MOJHBIH JOCTHXUMBIN HHIEKC A, TaKkue TPyObl WK
KJIalaHbl JIOJDKHBI pacCCMaTpUBAThCsI KaK MPHOABIISIIONIHME ellle OAHY 30HY MO-
BPEXIIEHHUS JIMOO BCIIECTBUE IIPOrPECCUPYIOLIET0 3aTOIUICHHS COCEAHUX OT-
CEKOB, JIN0O ITyTeM J00aBIICHHs TOTIOTHUTEIHHON TPOOOUHBI.

9 TpeyrosbHUK, H300paKEHHBIH Ha PUCYHKE HIIKE, HIUTIOCTPHPYET BO3MOXK-
HbIE TIOBPEXKACHUS, 3aTpPardBalOIIUe OIHY WM HECKOJNBKO 30H Ha CyOHE,
JIeJIeHNEe Ha BOAOHETIPOHHUIIAEMBIE OTCEKH KOTOPOTO COCTOMT M3 CEMH 30H.
TpeyroapHUKM HAa HIWKHEW JTUHUKA 0003HAYAIOT TIOBPEXKACHUS OJHOM 30HBI, a
MapajuIeIorpaMMBbl — MMOBPEXKICHUS CMEKHBIX 30H.

10 B kauecTBe npumepa, TPEYroJbHUK MTOKA3bIBAET MOBPEXKIECHHE, IPH KOTO-
POM 3aTalyIMBAIOTCS MOMEIICHUS B 30HE 2, a MapajuleJorpaMM IOKa3bIBaeT
TMOBPEKACHUE, IIPU KOTOPOM OAHOBPEMEHHO 3aTallJIMBAIOTCA INMOMEIICHUA B
30Hax 4, 5u 6.

11 3axparmenHast 00J1aCTh WITIOCTPUPYET BIMSIHHE MAaKCHMaJIbHOI abCOIIOT-
HOW JUTMHBI HOBpeXxAeHuA. PakTop p UL TPYHIBI U3 TpeX MU Ooiee cMex-
HbIX 30H paBC€H HYJIIO, €CJIU JJIMHA I'PYIIIbI CMEXHBIX 30H MMOBPEKACHUA MUHYC
JUIMHA CaMbIX OJIM3KMX K KOPME M HOCY 30H MOBPEXACHHs B 00LIel Tpyrire
30H NOBPCKACHUA 60J'[B[He, YeM MaKCUMaJIbHas JJIMHA IMOBPEKICHNA. HpI/IHf{-
THUE 3TOI'0 BO BHUMAHHUE IPH BBLIITOJITHCHUHN JCTICHUA L.\- MOIJIO 6])1 OrpaHUYUTH
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Maxcumanvhas
onuna
nospesicoenus

Z1 Zz Z3 Z4 Z5 Z6 Fa

KOJITYECTBO 30H, OMPEAEIAEMBIX I MAaKCUMAJIbHOTO YBEITHUCHHUS JOCTHKH-
MOTO HHJIEKCa A.
12 Tak kak ¢aktop p cBsi3aH C JeJICHUEM Cy/IHA Ha BOJOHEIIPOHUIAEMbIE OT-
CEeKH, KaK IyTeM YCTAaHOBKU IPOIOJBHBIX TPAaHUI] 30H MOBPEXKICHHUA, TaK U
MOTIEPEYHBIM JIeIEHHEM OT 0opTa CyaHa JI0 JIF000ro MpoaoabHOro Gapsepa B
30HE, TO BBOIATCS CIEAYIOIINE HHICKCHI:

j: HOMep 30HBI OBPEXXICHNS, HaunHAromuiics ¢ Nel B kopme;

7 KOIMYECTBO PacCMaTPUBAEMBIX CMEKHBIX 30H MTOBPEXKICHHUS, T/E j SB-
JIIeTCsl KOPMOBOI 30HOM;

k: HOMep KOHKpPETHOH MPOIOIBHOM mepeOopKH, CayKalied 6aprepoM st
MIOTIEPEYHOTO TTPOHUKHOBEHUS BOABI B 30HY MOBPEXKIEHHS, OTCYUTHIBAEMBIN
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OT 00LIMBKY OOpTa [0 HAITPABJIEHHIO K IMaMeTpalibHOIl uiockocTH. boprosas
o6mmuBka nmeet Ne(;
K oOlee KOJIMYECTBO rPaHUIL 110 ITyOHHE TPOHUKHOBEHUSI IOBPEKICHUS;
Pk (bakxTop p IS MOBPEKICHUS B 30HE j U B coceHux (n — 1) 30Hax,
MOBPEXIAEMBIX 10 HAIIPABJICHHUIO K HOCY OT j 10 MPOJOJIbHOI NepeOopKH k.

Ipumepul p.

Jink

x1 x2.
=1 )3
x:‘ n=2 izs
x1 x2
5 - T
3onbi ‘ nes >
=1 =2 =3 j=4 =5 j=6 =7
] ﬁ/
— 2
o " > > > e >
2 22 73 24 25 6 7
< H A H . >
Lg
A
F Y
&
A
k=
| _k:{_ﬂ_ ) P310 Bamepnunus
k=2 P, ‘g' 11 npu ocaoke d_
k=K 31K
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Tonvko np000ﬂbl~l0€ OoenleHue Ha OmceKu

OpHa 30Ha TOBPEKACHNUS, TOIBKO MPOAOIIEHOE AEJICHAE Ha OTCEKH:

P, =pxl,x2).

3oner  j

n = 1: nogpeosicoena 1 3ona

I[Be CMEKHBIC 30HBI, TOJIBKO IIPOAOJIBHOC ACJICHUE HAa OTCEKU!:

pj,z:p(x65x2j+1)7p(XIj9xzj)fp(xljurpxz]#])'

I:I Voice yumeno

x1. x2j

i
M, X2,

3oner Jiatd
n = 2: nogpeosicoenvi 2 301bl
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TpI/I WK 00JIee CMEXKHBIC 30HBI, TOJIBKO IIPOJ0JIbHOC ACJICHUEC HA OTCCKU!:

pj,n=p(xlj,x2/+n7|)fp(xli,x2i+,172) 7p(xlj+,,x2.+n71)+p(xlj+,,x2/.+n72).

J

I |:| Vorce yumeno

xTJ xfj w X2_;‘ - )(2}+ .

3oner  j j+1  j+n-1

n = 3: nogpexcoeHnul 3 30Hbl

Mpasuio 7-1.1.2

Ilonepeunoe oenenue na omcexku @ 30He NOBPEHCOCHUS
1 IoBpesxnenne Kopiyca B KOHKPETHOH 30HE MOXKET IPOHUKHYTH BCETO JIHIID
3a MpeAeNbl BOJOHETIPOHUIIAEMOTO KOPITyca Cy[HA, a MOXET M pacrpocTpa-
HUTBCS TANIbINE, 1T0 HANPABJIECHHUIO K THaMeTpaIbHOM m1ockocTu. [is onuca-
HUSI BEPOSATHOCTH IIPOHHKHOBEHUS TONBKO B OOPTOBOM OTCEK, UCTIOIB3YETCS
(haxTOp BEPOATHOCTH 7, OCHOBBIBAIOIIMICS DIABHBIM 00pa3oM Ha 3HAUYCHUH
TTyOWHBI IPOHUKHOBEHUA b. 3HaUCHNUE 7 PAaBHO 1, €Cly TITyOMHA IPOHUKHOBE-
HUS paBHA B/2, roe B sABIseTCS MaKCHUMabHOW ITUPUHON CyIHA TIPHA OCAJKe,
COOTBETCTBYIOLIEH YPOBHIO CaMOW BBICOKOW BaTE€pJIMHUU JIEJECHHS Ha OTCe-
xud,nr=0,ecmmb=0.
2 I'myOvHa IPOHUKHOBEHHS b M3MepseTCs Ha YPOBHE OCaIKH IPU CaMOM BBI-
COKOM BaTepJIMHUH JIENICHAS Ha OTCEKH d, KaK TIOIEPEYHOE PACCTOSHHE OT 60p-
Ta CyJHA O] MPSIMBIM YIJIOM K JHaMETPaJbHOHN INIOCKOCTH /10 TPOAOIBHOTO
Oaprepa.
3 B tex ciydasix, KOTAa CyIIeCTBYIOIIAs BOIOHEIIPOHUIIaeMas epebopka He
SBJISIETCSI TUIOCKOCTHIO, MapajieIbHOW Hapy KHON OOIIMBKE KOpITyca, 3Hade-
HHE D JOIDKHO OMPENEeNAThCS C MOMOINBIO YCIOBHOW JIMHWH, OTAENSIONICH
30Hy OT Hapy)XHOH OOIIMBKHM KOpITyca TaK, YT0OBI OTHOIIEHHE b /b, COOTBET-
CTBOBANIO BhIpakeHwio 1/2 < b /b, < 2.
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4 ITpuMepbl TaKUX YCJIOBHBIX JIMHUN pa3feseHNs MOKa3aHbl HAa PHCYHKE HUKE.
Kaxnp1ii pucyHOK MpeAcTaBisieT OHY 30HY TOBPEXICHHUS Ha YPOBHE IIJI0CKO-
CTU BAaTEPIIMHUM d, @ TIPONONIbHAS TIEPEOOPKA IPEICTABIISET CAMOE BHEIIHEE
nosnoxeHue nepebopku nuwke d + 12,5 m.

B, ittt —'T 0118 B i e S e T
- L] e =1
b
Hapyoicnas [ Hapyoicnasn f
oouuera obwusKa
—— = = [— = e = |
,!J,H — — — S nn ey T T
el =
b(=2b) . ‘“-’—br b(£2b) & “-—b‘—
Hapyoscnasn iz Hapyorcnasn l iz
oowuera = = oowusKa - .
ﬂr‘l —_— — — p— p— -4 ﬂl'l e ¢ — —_— —_— —_—
b(=2b) ¥ b(=2b)
Hapyoicnasn ¥ ¢ Hapyscnaa
oouuera _ _ obwusKa
an|— — — -1
b(=2b) = L__h
Hapyocnasn b B e
00wuBKa b
[-— = = —

5 Ilpu pacuere 3HaUCHHH 7 JJIs TPYIIIBI U3 IBYX HITH OOJiee CMEKHBIX OTCEKOB
3HaYeHUe b SBISIETCS OOIIMM ISl BCEX OTCEKOB B ATOU I'pyIINe U PaBHBIM HaH-
MEHBIIEMY 3Ha4€HHIO b B 3TOH rpyrie:

b=min{b,b, ...,b },

A€ 7 — KOJIM4YECTBO 60pTOBBIX OTCEKOB B ATOM TpymIie;

by.b,.

35 e

N bn — CpE€AHUE 3HAYCHUS b JJI OTACIIBHBIX 60pTOBI)IX OTCEKOB B I'pYyIIIIC.
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Haxonnenue p
6 HaxorieHHOE 3HaUEHHE p [UIS OHOM 30HBI HITU TPYIIIIBI CMEXHBIX 30H OIIpe-
JIEIISIETCs] ¢ TIOMOILbIO (hopMyJIbI

/le(f.n
Piw= & Pink

rie K, — oOmee KOIM4ecTBO b, [Uls PACCMATPUBACMBIX CMEKHBIX 30H;

tn—1

[y

K =K.
Jsno S
____________ h—t —
T L. | Bamepnunusa
npu ocadke d,_
bj. 1 bj+ 1,1 bj+n-1'. 1 ’
.tl.‘_._2
bj_K
J Jj+1 j+n-1

7 Ha pucyHke BbIIIE OKa3aHbl 3HAYEHUS b 111 CMEXHBIX 30H. 30HA j UMEET
JIBE TPaHMIIBI IPOHUKHOBEHHMS M MOJKET TaK)Ke pactpocTpanarses 1o 111, 3ona
Jj + 1 numeer ongHy nryOMHY NPOHUKHOBEHUS b, 1 30HA j + n — | MMeeT ofHO
3HAYEHUeE JUIs TyOUHBI TPOHUKHOBEHUs . CocTaBHBIE 30HBI OyTyT UMETh (2 +
1 + 1) geTbIpe creayromue 3HaYCHNS TITyOHHBI IPOHUKHOBEHNUS b (B TOpsiaAKe
BO3pacTaHus):

G 30,1138y 103 5,03 0, -

8 U3 Beipaskenus 1 r(x1, x2, b) ciieyert, 4To paccMaTrpuBaeTCst TOJIIBKO OJHO
3HaYeHue b, . UToObI CBECTH K MUHUMYMY KONHYECTBO BBIYHCIICHUH, OJUHA-
KOBBIE 3Ha4Y€HHSI b MOTYT OBITh BHIYEPKHYTHI.

Tak xak bj’ =b TO OKOHYATEIBHOE BEIpaKEHUE Ui b Oyner

Jj+ L

(b, 3b;, 1 50,5b; )
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IIpumepul cocmagnvix 301, umMeOWUX pasnoe 3navenue b
9 I[IprMeps codeTaH sl 30H TOBPEKACHIS U OTIPSEIICHHS TIOBPEKICHUI TaHbI
Ha PUCYHKaX, TIpABEICHHBIX HIbke. OTcekn 0003HaueHsl kKak R10, R12 u T. 1.

T S T _qn
R32
R10 R20
b
R P HapyxHas
obwueka
3JoHa 1 JoHa 2 ' JoHa 3

KombuHnpoBaHHOE nOBpexkaeHNe 30H | + 2 + 3 BKIIIOYaeT OrpaHMYEeHHOE TPOHNKHOBEHNE
Ha NIyOuHY b,, IPU 5TOM MOy4arOTCS /1Ba TTOBPEKIEHHS:
1) na myGuny b,, ¢ 3atorennem orcekos R10, R20 u R31;
2) Ha rryouny B/2, ¢ 3aroriennem orcexos R10, R20, R31 n R32.

...... Y T S s || |
R‘IZ‘ R22 R32
R11 b, R2A e = ;
1 [ 3 HapyxHas
e m e = t obuueka
- 3JoHa 1 —— JoHa 2 —_— 3oHa 3 -

KomOunmpoBaHHOE MOBpeskaAeHNE 30H 1 + 2 + 3 BKIIIOYaeT 3 pasHbIX OTPAHUYCHHBIX
TIPOHUKHOBEHUS B PE3YJIbTATe MOBPEXKCHUSI, TIPH 3TOM OITYYarOTCS YETHIPE MOBPEKICHUSL:
1 — na yGuny b, ¢ 3aronienuem orcexos R11, R21 u R31;

2 — Ha yOuHy b, ¢ 3atomnenuem orcexos R11, R21, R31 u R32;

3 — Ha myOuny b, ¢ 3aronnenuem orcexos R11, R21, R31, R32 u R22;

4 — Ha myOuny B/2, ¢ 3aroruieHuem orcekoB R11, R21, R31, R32, R22 u R12.

an
R12 R22 R32
1 T“-jgrx_.__ i i
R21 b, R b, Hapywmas
- = -— = -— = -L = - ' obwuexa
- 3oHa 1 -— 3oHa 2 -— 30Ha 3 -

KomOuHupoBaHHOE noBpeskaAeHHe 30H 1 + 2 + 3 BKIItoyaeT 2 pasHbIX OrPaHUYEHHBIX
TPOHUKHOBEHHS B pe3ysibTare noBpesxaenns (b, < b, = b,), pu 5TOM MOTYHarOTCS TPH TIOBPEKACHHS:
1) Ha my0uny b, ¢ 3aronnenuem orcexos R11, R21 u R31;

2) Ha ry6uny b,, ¢ 3atonennem orcekos R11, R21, R31 u R12;

3) na mnyouny B/2, ¢ 3arorenuem orcexoB R11, R21, R31, R12, R22 u R32;
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10 IloBpexxaeHue, UMeOLIee MOMEPEUHYI0 MPOTKEHHOCTh b M BepTHKAIb-
HYIO IIPOTSHKEHHOCTH /1, IPUBOJUT K 3aTOIUICHHIO KaK G0PTOBBIX OTCEKOB, TaK
¥ TPIOMa, B TO BPeMs KaK IPHU 3Ha4YeHUsAX b u H, 3aTamimBaeTcs TOIBKO 60p-
TOBOM OTCEK. PUCYHOK, IPUBEIEHHBIA HIKE, WUIIOCTPUPYET IIOBPEXKICHUE B
palioHe YaCTUYHOM OCAlIKHM ACIECHUS Ha OTCEKH dP.

Ocaoka
npu camoil 8b1COKOU

Yacmuunas \ 6amepIuHUU OeleHus
ocaoka 4 Ha omcexu d_
oenenus _

3
Ha omcexu dp %
S TR R S i, 1Y, S

11 To xe NeHCTBUTENBHO, €CIH 3HAUCHUS b BBIYHUCIISIOTCS [UIl KOHCTPYKIIHH
KOpITyca, UMEIONIeH HaKJIOHHBIE CTEHKH.

12 TpyOsI 1 KITanaHsbl, HETIOCPEICTBEHHO MPUJIETAIOIINE K IPOIOIBHON IIepedop-
K€, MOTYT CUMTAThCS YACTBIO MEPeOOPKH, €CIIM OHH PACIIOIOXKEHBI Ha PAcCTOs-
HHH TOTO K€ MOPAAKA, YTO M KOHCTPYKIIHSI, TIPHUIAIOIIAS )KECTKOCTh epeOopKe.
To e OTHOCHTCS K HEOOBIIIMM yCTyTIaM, OCYIINTENHBIM KOJOALAM H T. TI.

ITPABHJIO 7-2 — PACUET ®AKTOPA s,
OO01mme MoJI0KEeHH S

1 TlepBoHa4anbHOE COCTOSIHUE — COCTOSHHE 3arpy3Kd B HEMOBPEKICHHOM
COCTOSIHUH, KOTOPOE HEOOXOAMMO YUYHUTHIBATH MPH AHAIN3E MOBPEKACHHUS,
XapaKTepU3YIOIIEeCs CPeIHEN 0CaIKON, BEPTUKAIBHBIM LIEHTPOM TSXKECTH U
nuddepeHToM; WM APYTUMHE TTApAMETPAMH, U3 KOTOPBIX 3TH 3HAYCHUS MOTYT
OBITH OmnpeeNieHbl (HanmpuMep, BOJIOU3MEIICHHE, METAIICHTPUYECKas BBICOTA
GM u nuddepenT). CyIlecTBYIOT TpH MEPBOHAYATBHBIX COCTOSHHSI, COOTBET-
CTBYIOIIHE TPEM OCAIKAM: dy dp "u dl.

2 TIpenenbl MOrpYyKEHHS — MPEIEIIbI TOTPYKEHUSI — TO MACCHB TOUYEK, KOTO-
pble HE JJOJKHBI IOTPYIKATHCS [IPU PA3IMYHBIX CTAUSAX 3aTOMJICHUS, KaK yKa-
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3aHO B mpaBuiax 7-2.5.2 u 7-2.5.3.
3 OrBepctusi — BCe OTBEPCTHS JOJDKHBI OBITH PacCMOTPEHBI, KaK HEMpo-
HUIIAeMBIC TIPU BO3AECHCTBUU MOPS, TaK M OTKPHITHIE (HE3aIUIIEHHBIE) OT-
BepcTHsi. OTBEPCTHS MPEACTABISIOT COOOW caMblii Ba)HBIH (akTop, KOTO-
PBI MOXKET MPEAOTBPATUTH HENpaBWIbHOE onpeneneHue uuuekca A. Eciu
YpOBEHB BOJBI TOJHUMAETCS HACTOIBKO, YTO 3aTAIJIMBACT HIKHIOIO KPOMKY
m000r0 OTBEPCTHA, Yepe3 KOTOPOe MPOUCXOIUT MPOrpecCUpyoIee 3aTo-
IIeHHEe, PaKTop «$» MOXKET ObITh IIEPECYUTAH, YUUTHIBAs TAKOE 3aTOIJICHHUE.
OnHako B 3TOM ciy4ae 3HaYeHUE S JIOJDKHO TakKkKe ObITh BBIUUCICHO U 0e3
ydeTa NPOTrpeCCUPYIOILEr0 3aTOINIEHUSI M COOTBETCTBYIOLIETO OTBEPCTHSA.
HaumMeHbliee 3Ha4eHME § JTOJHDKHO OBITh NPUHSTO JUIsl ONIPEAEIICHHUS BKJIaaa B
JOCTHKMUMBINA HHIEKC.

Ipasuio 7-2.1

1 B cnyyasx, korga guarpaMma CTaTH9eCcKOd OCTOMYMBOCTH MOXKET BKJIIO-
4aTh B cedsi Oosiee, 4YeM OJIMH Y4acCTOK («IIPOTSHKEHHOCTHY ) 3HAYEHHUH TTOJIOKH-
TENbHBIX IJIEY BOCCTAHABIMBAIOIIEIO MOMEHTA Il KOHKPETHOM CTaJuu 3aTO-
IUIEHUS, TO JUIS LieJIeld pacyeToB TOJIBKO OAMH HEIPEPBIBHBIN I10JIOKUTENbHbIN
Y4YaCTOK JIMarpaMMbl CTaTHYECKOH OCTOHYMBOCTH MOXKET OBITh HCIIONb30BaH B
npesenax JOnyCTUMOM NPOTsHKeHHOCTH/KpeHa. Pa3nuyHble cTajuu 3aTOIIeHUS
HE MOT'YT MCIIOJIb30BAThCS B OJHOM JuarpaMMe CTaTu4eCKOil OCTOMYHUBOCTH.

N~
GZ
GZ :
l max] szn_'
A 1A T T >
P 3 “— > \ Yeon
Ipomscennocms 1 | [Ipomsxcennocms 2 kpena
A )
B 81 6 O
Puc. 1

2 Ha puc. 1 daxrop s MOXeT OBbITh BBIYHCIIEH M3 yIla KPeHa, MPOTSHKEHHO-
CTH ¥ COOTBETCTBYIOIIETO 3HAYEHHUSI MaKCUMAaJIbHOTO TIOJIOKHUTEILHOTO TuIeda
OCTOHYMBOCTH I1€PBOTO MJIM BTOPOTO yJacTKa 3HAYCHHUH TOJIOKHUTENBHBIX IUIeY
BOCCTAHABJIMBAIONINX MOMEHTOB. Ha puc. 2 MoxxeT ObITh BBIUMCIIECH TOJIBKO
onuH Qakrop s.
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Mpasuio 7-2.2

IIpomescymounvie cmaouu 3amonienus
1 Ciydaif MTHOBEHHOTO 3aTOIUICHHS B TIOMEIICHHMSX, HE NMEIOMNX OaphepoB B
paifoHe 30HBI IOBPEXKACHNS, HE TpeOyeT pacueToB MPOMEXKYTOUHBIX CTaIuil 3a-
TorieHus1. Eciu Ui ciydast mporpeccupyromero 3aToruieHust He0OXOIUMEL pac-
YeThI POMEKYTOUHBIX CTaIUi 3aTOILICHUS, TO OHM JIOJDKHBI OTpaXkaTh HOCIIe-
JIOBaTeNNBHOCTh 3aTOINICHHMS, a Taroke a3kl ypoBHeil 3amonHeHus. PacyeTsr ms
IPOMEXYTOUHBIX CTaJMil 3aTOINICHUS JOJDKHBI BBIOJHATHCS BO BCEX CIYYasX,
KOTJIa ClIpAMJICHHE He TIPOUCXOUT MTHOBEHHO, T. €. CIIPSAMIICHHE IIPOUCXOIUT 00-
nee geM 3a 60 c. Takue pacyeTsl yIUTBHIBAIOT IIOCTYIUICHHE BOABI YepPe3 OTHO I
Oornee 3anmMBaeMbIX (HE-BOZOHEIPOHUIIAEMBIX) MPOCTPaHCTB. [lepebopku, oKpy-
Karomue pedprrkepaTopHble IIOMEIECHHU, IIOMEIECHHS yCTaHOBOK JUIS COKMTaHUS
Mycopa, a TaKKe IPOROIBHBIE epeOOpKH, 000PYIOBAHHBIE HE BOIOHEIIPOHHIIAL-
MBIMH JIBEPSIMH, SBJISIOTCS THIIHYHBIMH TPUMEPAMH KOHCTPYKIHA, KOTOPBIE MO-
I'yT 3HAYHUTEIILHO 3aMEJUTUTh CIIPSIMIICHHE IIPH 3aTOIICHHN OCHOBHBIX OTCEKOB.

I'panuywt 3amonnenus
2 Ecnu oTcek comepKuT MaixyObl, BHYTPEHHHE NMEepeOOpPKH, 3IEMEHTHl KOH-
CTPYKUMH U IBEPH TOCTATOYHON TepMETHYHOCTH M IPOYHOCTHU, KOTOPBIE MOTYT
3HAYMUTEIBHO OIPAHUYHUTH OTOK BOMBL, JUTA LIeJeil pacueToB MPOMEKYTOUHOM
CTaJWM 3aTOIUICHUS 3TOT OTCEK JIOJDKEH OBITh Pa3/iesieH Ha COOTBETCTBYIOIIHE
HE BOJIOHETIPOHHUIaeMble OTCeKHU. [IpHHIMaeTCs, 4TO He BOIOHEIPOHHIIAeMOe
JeJIeHHe, YIUTBIBAEMOE B pacueTax, OrpaHHYMBaeTCs lepedopKkaMi OTHECTOM-
KOCTH KJ1acca «A» 1 He OTHOCHUTCS K IIepeOOopKaM OrHECTOMKOCTH Kiiacca «By,
OOBIYHO UCIIONIB3YEMBIX B )KUJIBIX IIOMELICHHSX (HapUMep, KafoThl U KOPUIO0-
pBI). DTO PYKOBOICTBO TAK)KE MPIMEHUMO K TIpaBmity 4.4.

Pacuem nocnedosamensvrozo 3amonnenus
3 ]Iyt kaXkIoro cLieHapHs MOBPEXACHHMS, IEPBOHAYAIIbHAS CTAAUS 3aTOIICHUS
olpenersieTcs pasMepoM IOBPEXICHUS M €r0 MeCTONOJoKeHHeM. PacyeTs
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JOJIKHBI BBITIOJTHATHCA MMO3TAITHO, ITPUYEM Ka)KI[I:Iﬁ 9Tall JOJIKEH COCTOATH, 11O
KpaifHeH Mepe, U3 IBYX NMPOMEKYTOYHBIX (ha3 3aTOIJICHHS, KPOME KOHCUHOU
(a3pl A7 KXKI0TO 3aTaruiiBaeMoro rnomenieHus. [lomenienus, He UMEIOIINE
0aprepoB B paiiOHE MOBPEKICHHUS, MODKHBI CUNTATHCS MTHOBEHHO 3aTarljIH-
BaeMbIMH. Kakas mocienyromas cTaausl BOBIEKAaeT B MPOIECC 3aTOIUICHUS
BCE MPUJIETalolye MOMELICHUsI, 10 TeX MOop, IoKa He OyleT JOCTUrHYyTa He-
NpOHMIIaeMas TPAaHUIA UM KOHEYHOE IOJNOKeHHe paBHOBecus. Eciu, m3-3a
KOH(HUI'ypaluy AeleHHs. Ha OTCEKU Ha CyIHe, OXKHIAETCS, YTO APYIrue Ipo-
MCXKYTOYHBIC CTAAWU 3aTOIIJICHUSA SABJIAIOTCA 60.]'[66 OIIaCHBIMH, OTH CTaaUU
JOJI2KHBI 6I)ITB HUCCJICAOBAHLI.
Ilepemoku/cnpamnenue

4 Kax mpaBuio, IEPeToK — ATO 3aTOIUICHHE HEMOBPEKICHHOTO MTOMEIICHHUS
Ha IPOTUBOIIOIIOKHON CTOPOHE CyAHA I YMEHBLICHHS KpeHa B KOHEUHOM
HOJIOKEHHH PABHOBECHS.

5 Bpems nepeToka JOIKHO PACCUNTHIBATHCS B COOTBETCTBUH C «PekomMeH narueit
0 TUTIOBOM METOJIE OIIEHKH YCTPOUCTB mepeTokay (pesomtorus MSC.245(83)).
Ecnu mosnHoe crnpsimiieHne/mepeTekaHie XUIAKOCTH MPOUCXOJHUT B TEUEHHE
60 ¢ unu MeHee, Takoe CIPSIMIICHHE CIEIyeT pacCMaTpHUBaTh KaK MTHOBEH-
HOE, ¥ HUKaKuX JTJIbHEWIINX pacyeToB He TpedyeTcs. Kpome Toro, B ciryyasix,
Korna sHadenue s, = 1 gocruraercs 3a 60 ¢ I MEHEE, HO IOJHOIO BBIPAB-
HUBaHUA HE MPOUCXOAUT, MOKHO IIPUHATH, YTO UMEET MECTO MI'HOBCHHOEC 3a-
TOIJICHHE, €CIY 3HAYCHUE S,  HEe MOHM3HUTCA. B M00BIX ciTydasx, Koraa BpeMs

final
HepeTeKaHus JKUAKOCTH npeBbimaeT 60 ¢, 3HaueHHe S nocie 60 ¢ sBis-

€TCsl IEPBOM IIPOMEKYTOUHOM CTaUEN, KOTOPYIO Hy;ée}rlmoéd;:mmmam. Tonbko
HOCTOSIHHO OTKPBITBIE YCTPOKMCTBA IepeToka 0e3 KiIalaHOB MOTYT CYMTAThCS
3¢ GEKTUBHBIMHE B CITy4asiX MIHOBCHHOTO 3aTOILICHHSL.

6 Ecnu nomHoe neperexanne RKHUIKOCTH MOXKET ObITh 3aBEPILEHO B TEUCHUE
10 MUH WM MEHee, OLIEHKa BBDKUBAEMOCTH MOXET OBbITh BBIMIOJIHEHA IS
MACCaKUPCKUX CYIOB Kak OINpeieieHHe HANMEHBUINX 3HAYCHHH s§
ML S, .
7 B cnydae, ecnu Bpemsl cripsimiieHus: mpeBbimaer 10 MuH, S s PACCUMTBI-
BaeTcs Ul MOJIOKEHUS Ha IUIaBy, KOTOpoe aocTuraercs mocie 10 MUH BbI-
paBHHUBaHUA. DTO MOJIIOKEHUE HA IUIABY PACCUNUTHIBACTCS ITyTEM OIpPEHCTICHUS
KOJIMYECTBAa 3alONHSIONIeH BOAbI coracHo pesomonnu MSC.245(83), ¢ uc-
NOJIb30BaHHEM MHTEPIOJISIHUY, TIPH KOTOPOM BpeMsi BbIpaBHUBaHHs Oepercst
paBHbIM 10 MUH, T. €. HHTEPIOJSLNS 00beMa OTOKa BOJIBI TIPOBOANTCS MEXKILY
ciydasiMu 10 BelpaBHUBaHU (7' = 0) ¥ 1O MPOIIECTBUHU MOJHOTO MOJCUUTAH-
HOTO BPEMEHH BBIPaBHUBAHUS.

8 B mrobom ciyuae, Korna BpeMsl HOJHOTO MEPETEeKaHHs JKUIKOCTH IPEBBI-

maetr 10 MuH, 3HaUYECHHE S qt » MICTIONB3yEMOE B ¢dbopmyne B mpasuie 7-2.1.1

intermediate
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JOJI’KHO 6I)ITI) MHWHHMAJIbHBIM 3HAYCHUEM Sﬁnal 3a 10 MUH BbIpAaBHUBAHUA WU
32 MOJIHOE BPEeMsI CTIPSIMIICHHUS.

I'py3oevie cyoa
9 Ecnu AaMuHHCTpanus COYTET, YTO OCTOMYMBOCTE Ha MTPOMEKYTOUHBIX ITa-
nax 3aTOTUICHHUS TPY30BOTO Cy[HA MOXKET OKa3aThCsl HEIOCTATOUYHOM, OHA MO-
KeT MOTpeOOoBaTh NabHEHIIIETO ee uCCaeT0BaHus.

IIpaBuio 7-2.4

Bonmousmerienne — 3To BOIOU3MEIIEHNUE B HETIOBPEKAECHHOM COCTOSTHUH
TIPY PacCMaTPUBAEMOH OCAIKE JIENEHKs Ha OTCEKH (d, dp ud).

Ipasuao 7-2.4.1.1

[[upuna B, paccmarpuBaemas B 3TOM maparpade, 03HadaeT MUPUHY, KakK
OHa oTpeeNnseTcs B mpasuie 2.8.

IIpaBuio 7-2.4.1.2

ITapametp «A4» (mpoekiiusi 60KOBOI MOBEPXHOCTU CYIHA BBIIIC BaTCPIIU-
HHH), 0 KOTOPOM TOBOPUTCS B 3TOM naparpade, He OTHOCUTCS K IOCTHKUMOMY
WHJICKCY JEJICHUS Ha OTCEKH.

IIpaBuio 7-2.5

Ha rpy30BBIX cymax, 000pyIOBaHHBIX YCTPOMCTBAMHU MEPETOKA, COCTOS-
HUe 0€30MacHOCTH CyJHAa JMOJHKHO TOAJIEPKHMBATHCS Ha BCEX CTAIUAX 3aTO-
IUICHUS. AJMUHUCTpAIMS MOXET NMOTpeOoBaTh NMPOAEMOHCTPUPOBATH MOJ-
JIep’KaHKe TaKOTO COCTOSHHS Oe30MaCHOCTH. YCTPOICTBA IIEpETOKa, €CIM OHU
YCTAHOBJICHBI, JOJI)KHbI 6I)ITB B COCTOSIHUHN O6eCHe‘{I/ITB BbIpABHHUBAHUE CyaIHA
B TeucHue 10 MuH.

IpaBuao 7-2.5.2.1

OmKpuimole/He3aujuuienbvle OmeepCcmus
1 VYron 3anuBanus OyAeT OrpaHUYMBATHCS MOTPY)KEHHEM TaKOTO OTBEPCTHSL.
Her H€O6X0)II/IMOCTI/I ONpPECaACIIATh KpI/ITepI/Iﬁ BO3BBIINICHUS HC3ALIHUIIICHHBIX
OTBepCTI/Iﬁ B COCTOAHHWH PaBHOBCCHA, ITOTOMY 4YTO, €CJIM OHO IIOI'PY3UTCH,
JIAAMa30H MOJOXKUTENbHBIX 3HAYEHUM HarpaMMbl CTaTUYECKONW OCTOMYMBO-
CTH, OTPAHUYCHHBIX YTJIOM 3aJIMBaHUA, 6y)1eT HYJICBBIM, ITO3TOMY «S» 6y}1€T
PaBHO HYIIO.
2 HezamuiieHHOE OTBEPCTHE COSAMHSET JBA MOMEIICHUS WA OJHO TTOMe-
IICHHE W BHEIIHIOI cpeny. HesammmenHoe oTBepcTue He OyneT yYMTHI-
BaThCs, €CJIM 3aTAIUITMBAIOTCS 00a COSAMHEHHBIX MPOCTPAHCTBA WJIU HE 3a-
TarJIuBacTCsd HU OJHO U3 HUX. Ecnu OTBEPCTUC BBIXOJAUT HAPYKY, OHO HEC
YYUTBIBACTCS, €CJIM OTCEK, C KOTOPBIM OHO COEAMHEHO, 3aTarnBaercs. He-
3aIMUIICHHOC OTBECPCTHUEC HC HYXHO YUYUTBIBATH, €CJIM OHO COCAUHACT 3aTO-
MIJICHHOE OT/ICJICHHE WJTU BHENTHIO CTOPOHY HETIOBPEKIECHHOTO OTAEICHNUS,
€CJIM 3TO OTJeNIeHHE OylIeT CUMTAThCS 3aTOINICHHBIM Ha MOCexyIomen cTa-
JOUU 3aTOIIJICHUS.

38



Omeepcmus, 060pyoosannvie cpeocmeamu 3aKpblmus, Henponuyae-
MbIMU BPU 8030€UCMEUN MOPA
3 daxTop BEDKHUBAHUS «s» OYIET paBeH HYIIIO, €CIIH JII000e Takoe OTBEPCTHE
TIOTPY3UTCS B BOAY Ha CTAJUM 3aTOILUICHHUS, KOTOpAsi CYUTACTCS «KOHEYHON.
Takne oTBepCcTHSI MOTYT OBITH 3aTOILUICHBI BO BPEMS CTaIuu Wi (a3bl, KOTO-
past CINTAETCs «IIPOMEKYTOUHOID MM B TIPEAETIax MPOTSHKEHHOCTH, HaXOs-
LIeiics 3a YIJIOM PaBHOBECHS.
4 Ecnu oTBepcTHe, 000PYIOBAaHHOE CPEICTBAMH 3aKPBITHS, HETIPOHUIIAEMBbI-
MH TIPH BO3IEHCTBUM MOpsI, TIOTPYKaeTcsA B BOAY B COCTOSIHUM PaBHOBECHS
BO BpEMs CTAIUN HOTPYKCHHUS, CINTAIOMICHCS] TPOMEXYTOIHOH, TO TOIKHO
OBITH MPOJIEMOHCTPUPOBAHO, YTO 3TO HEMPOHUIIAEMOE IIPH BO3ACHCTBHN MOPS
CPEIICTBO 3aKPBITHS MOJKET BBIAECPKaTh COOTBETCTBYIOIINI HAIIOP BOABI M YTO
CKOPOCTBIO NTOCTYIUICHHS BOBI MOXKHO TIPEHEOPEUb.
5 Otu oTBepcTHA TAaKXKE OMPEACNAIOTCS KaK COCAMHSIOMINE JBA MOMEIIECHUS
WM OTHO TIOMEIIEHHE M BHEIIHIOI CPEIy, U MPH BO3HHKHOBEHHWH BOMPOCA,
YYUTHIBATh UX WIIM HET, IPHUMEHSETCS TOT XK€ MPHHINIL, YTO W IS He3allH-
IIEHHBIX OTBepCTHil. Ecim 11 OCTHKEHNS «KOHEYHOW» CTauH 3aTOIICHHS
paccMaTpuBarOTCsl HECKOJIBKO CTaaWil, OTBEPCTHE, NMEIOIIEE 3aKPBITHE, He-
MIPOHMIIAEMOE MPU BO3ACHCTBHU MOpS, HE TPEOyeTCsl YIUTBIBATh, €CIH OHO
COEIMHSIET 3aTallIMBacMOC OT/CICHHUE WM BHEIIHIOI CPERy C HETOBPEK-
JCHHBIM OTAEJICHUEM, €CITH 3TO TIOMEIIEHHE Oy/IeT CUNTAThCS 3aTOIUICHHBIM B
XOJ1€ IOCJIEAYIOIIEN «KOHEYHOW» CTAIUU.

Mpasuio 7-2.5.2.2
1 YactuuHoe morpykeHHe B BOLY MadyObl epeOOpOK MOXKET OBITh MpPUHS-
TO JUISl CTaANH KOHEYHOTO MOJIOKEHUS PaBHOBECHS. DTO MOJOKEHUE TTPABHIIA
MpegHa3Ha4eHo 00ecneynTh, 9TOO BoJa Ha Maimyde mepe0opoK He IPemsT-
CTBOBAJIa 9BAKyallnH 0 ITON Mary0e K BEPTUKAIBHBIM ITyTSM BBIXOA HAPYXKY.
«[opn30HTaNBHBIA MyTh 3BaKyallMW» B KOHTEKCTE 3TOTO MpaBHiIa O3HAYacT
ITyTh Ha NaiyOe mepeOOpoK, COCIMHSIONINN TOMEIICHHUS, PACTIOIIOKEHHbIE Ha
9TOM nay0e M 1o/ Hel, C BEPTHKAIBHBIMY Iy TSMH BBIXOJa HAPYXKY C MaimyOs
mepe0opok, TpedyeMbIMu B cooTBeTcTBUH ¢ TaBoii 11-2 Konsenmim COJIAC.
2 Topu3oHTaNBHBIE ITyTH 3BaKyallld Ha Maixyoe mepeOOpOK BKITIOUAIOT TONb-
KO TIyTH BBIXOIa HapyXy (00O3Ha4eHHBIE KaK MEKAyNalryOHBIE COOOUICHHUS
kareropun 2 commacHo mpaBmwiry 11-2/9.2.2.3 Kousenmmmu COJIAC mmu kak
MeXITyTaxyOHble cOOOIIeHnsT Kareropuu 4 cornacHo mpaswiy 11-2/9.2.2.4
Kongenmim COJIAC niist maccaXupCKUX CyIOB, IIEPEBO3SIINX He Ooree 36 mac-
CaKHPOB), HCIOJIBb3yEMBIE JUTS 9BaKyallll U3 HEMOBPEKICHHBIX IOMEIICHNH.
lopuzoHTambHBIE MyTH 9BaKyallil HE BKIIIOYAIOT KOPUAOPH! (0003HAUCHHBIE
KaK TPOCTPAHCTBA KOPHAOPOB KaTeropuu 3 cormacHo mpasmiy 11-2/9.2.2.3
Kongenmim COJIAC mii kKak MPOCTPaHCTBA KOPHIOPOB KaTErOpUH 2 coryiac-
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Ho npasuiy 11-2/9.2.2.4 Koueenuu COJIAC a5 maccaKupCKux CyaI0B, mepe-
BO3SIIKX He Oosiee 36 maccaKUpPOB) B Mpe/IeiaX MOBPEIKICHHOTO IIOMEIICHHS.
Huxkakas 4gacth TOPU3OHTAJBLHOI'O MMYTHU 3BaKyallliHd, BEAYIETO0 K HECTIOBPCK-
JCHHBIM ITOMCIICHUAM, HC JOJIXKHA OBITH NOrpy»xX€Ha B BOdY.
35, = 0, ec/iM HEBO3MOXKHO JIOCTUYb MEK/YNATyOHOTO COOOIIEHUS, BEMYIIE-
ro K IIJIIOIOYHOHN Hany6e, IpOoABUTAACH U3 HETIOBPEKICHHOI'O ITOMCIICHUSA B
pe3yJbTare 3aTOILICHUS], JOLIEIIEr0 10 «MEXIyaaTyOHOro COOOIIEHHsD) UIn
«TOPU30HTAJILHOTO MEXKYNayOHOTO COOOIIEHHS» Ha Nairyoe mepedopok.
4 Topr30oHTaJIBHBIE TyTH BBIXOAA HAPYKY, PACHOIOKEHHBIE B pailoHe MPOTs-
JKECHHOCTH MOBPEKACHUA, MOT'YT OCTaBaTbCA I'OJJHBIMUA K MCIIOJIB30BAHUIO, 110~
3TOMY s, HE CIIE/IyeT CYMTATh PABHBIM HYIH0. BKIabl B JOCTHXHMBIA HHIEKC
JCJIICHUS HAa OTCEKHU A MOT'YT OCYIIECTBJIATHECA U IIPU 3TOM YCJIOBHU.
IIpaBuio 7-2.5.3.1
1 Llenbto nanHoTO Naparpada sipisiercst odecrnedeHne BO3MOXKHOCTH TOTO, YTO-
OBl 9BaKyaIiy Yepe3 BepTUKAIBHBIN ITyTh BEIXOJa HAPYKY HE ITOMeIaja Boja,
Wayas cBepxy. DTOT naparpad MoCBsILEH MEHBILINM 10 pa3Mepy aBapHHHbBIM
BbIXOJaM, B OCHOBHOM JIFOKaM, KOTOPBIC, ITPU YCTAHOBKE Ha HUX BOJOHEIIPO-
HUIIaEMOT'0 UJIU HETIPOHUITAEMOTO IIPpH BO3HCﬁCTBHH MOps CpEACTBA 3aKPbITHA,
HE CUUTAIHCH Obl OTBEPCTHUSIMH, YePE3 KOTOPbIE IIPOUCXOHUT 3aTOILICHHE.
2 Tak Kkak mpaBuiia, CBSI3aHHbBIE C ONPEJEIICHUEM BEPOSTHOCTH, HE TPEOYIOT,
4TOOBI BOJOHENPOHHIIAEMbIE MEPEeOOPKU ObUIM HENPEPBIBHBIMH JI0 MayObl
nepeOopoK, HEOOXOAUMO IMPHHATH MEPhI, KOTOpPhIC 00eCHeurin Obl, YTOOBI
IBaKyalysi U3 HETOBPEKACHHBIX MOMELICHHH 4Yepe3 3aTOILICHHbIE MOoMellle-
HHsI OCTaBaJlach BO3MOXKHOM, HAIpUMep, HOCPEACTBOM BOAOHEIPOHUIIAEMON
IaxXThl.

—
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[pasuio 7-2.6

[puBeieHHBIE PUCYHKH ITOKA3BIBAIOT CBS3b MEXK/Y ITOJIOKEHHEM BOTOHE-
MPOHHIIAeMbIX Naly0 B pailoHe 3araca IUIaBy4eCTH 1 HCIIOJIb30BaHHEM (akTo-
pa v IpH MOBPEKACHUAX HIDKE ITUX MaITyo.

B sToM npumepe uMeeTcst 3 FOpU3OHTAIBHBIX
KOHCTPYKLHUM IENEHUs Ha OTCEKH, KOTOphIE
Hs HY>KHO y4eCTh KaK BEPTUKATIbHYIO IPOTSKEH-

iH1 7 HOCTb TOBPEXICHHS.
$ 12,5m
d

Buouue eamepiuHuu

IIpumep MOKa3bIBAaCT, YTO MAKCHMAJIBHO BO3-
MOXHasi BEpTHKalbHas MPOTSIKEHHOCTH I10-
BpexJeHus d + 12,5 M pacronaraercs Mexzy
H,w H,. H, nipu daxtope v, H, npu paxtope
v,>v,H0Vv,<1,u H, npu daxrope v, = 1.

! S/
H: | S/

=

PR TT T TT

Hs DaKTopsl v, U v, T XKe, YTO HA PUCYHKE BBILIIE.
Hs 3anac nuaBy4ecTd H, JIOMKEH NPUHAMATHCS
= KaK MOBPEXICHHBIH s BCEX CIydaeB IIO-

5 7 $ 12,6 m | BPERACHS.
: 7 d

Huoice eamepnunuu CoueraHue MOBPEXJCHUI mnomemeHuid R1,
R2 u R3, pacrnonoXeHHBIX HMKE HCXOIHOM
d Ha4aJIbHOH BATEPIUHUM, IOJDKHO BBIOMpPATh-
R1 ¢sl TakuM 00pa3oM, 4TOObI yYMTHIBAJIOCH T10-
R2 BPEXKICHHE MPH CaMOM HH3KOM (akrtope s.
PRSI St 5 SRR, KB 3T0 YacTO MPUBOAMT K TOMY, UTO HOBPEKIE-
I HHSI, U3 KOTOPBIX HPEACTOUT CHENaTh BHIOOP,
JIOJDKHBI PAacCUHTBHIBATBCS U CPaBHHBAThCS.
3ona nospeaicoenus Ecnu namy6a, mpuHAMaeMasi B KaueCTBE HIDK-
HETo Ipeiena NOBPEeXKICHHs, He ABISIETCS BO-
JIOHEIPOHUIIAEMO}1, HEOOXOIHMO YYHTHIBATh
3aTOIUICHHE HIDKHUX OTACTICHUI.

Ipasuio 7-2.6.1
[TapameTpbl X, U X, ABIAIOTCA TEMH e, YTO MapaMeTphl X1 U x2, o koTo-
PBIX TOBOPUTCS B IpaBuie 7-1.

ITPABHWJIO 7-3 - NIPOHUIAEMOCTb

MIpasujo 7-3.2
1 MOFyT HUCIIOJIB30BaThCA [RU(S18%1091185(§ JOIIOJIHUTCIIbHBIC 3HA4YCHUA
POHHUIIAEMOCTH:
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IIponnmaemocts IIponnnaemocts IIponnnaemocts
IIpocrpancrBa
npu ocaaxe d, MpH ocajiKe dp npu ocajixe d,
I'py3 neca B Tpromax 0,35 0,7 0,95
I'py3 nepeBsHHOI LIeTIBI 0,6 0,7 0,95

2 OTHOCHTENBHO JIeCHOr0 mairyOHOTO Trpy3a cM. mupkymssp MSC/Circ.998
(Yanpummposarnnas natepnpertanust MAKO, kacarommasicst IeCHOTO aryOHO-
TO TPpy3a B KOHTEKCTE TPeOOBaHUI aBapUHHON OCTOWIMBOCTH).
IIpaBuio 7-3.3

1 Yro xacaeTcst UCIIOIb30BaHU APYTUX 3HAUEHU I IPOHULIAEMOCTH, «ECIIH OHU
MOATBEP)KICHBI PACUETAMMI», TO TaKWE 3HAYECHHS JOIDKHBI OTpa’kaTh OCHOB-
HBIE COCTOSIHUS 3arpy3KH CylHa B T€UCHHE MEpPHOa €ro 3KCIUTyaTalud, a He
KOHKPETHOE COCTOSIHUE 3arPy3KH.

2 Orot naparpad JaeT monpaBKy OTHOCHUTEIBFHO IiepecyeTa 3HaYeHHH IPOHUIIae-
Moctu. [lepecdeT momKeH AenaThesl TOJIBKO B TEX CIydasX, KOIa OYeBHAHO, YTO
MMEETCs 3HAUUTEIBHOE PACXOKACHUE MEXIY ACHCTBHTEIBHBIMU 3HAYCHUSIMU
Y TIPUBEICHHBIMU B TipaBuie. OH He IpeJHa3HaueH UIS YITyqIIeHHs] 3Ha9CHHS
JOCTIKIMOTO MHJEKCA JEIEHNS Ha OTCEKH IS CyAHa OOBIYHOTO THIIA OCPEN-
CTBOM BHIOW3MEHEHHS OIPEIETICHHBIX CYJOBBIX IIPOCTPAHCTB, KOTOPBIE OIIpesie-
JIEHBI KaK 00y CIIOBIIMBAIOIIIE HEOIArONPHATHBIE pe3ynbrarsl. Bee mpemnoxkeHus
JOJDKHBI PacCMaTpUBATHCST AZIMIUHUCTpaUe B KayKIOM KOHKPETHOM CiIydyae u
JIOJDKHBI OBITH TIOATBEPIKACHBI COOTBETCTBYIOIMMHE pacieTaMy 1 apryMEHTaMH.

IMPABHUJIO 8 — CIIEHUAJIBHBIE TPEBOBAHUS
K OCTOMYMBOCTHU MACCAKHPCKHUX CYIOB

IpaBuiaa 8.3.2 — 8.3.5

KonmuecTBo nu, nepeBo3UMBIX Ha CYIHE, KOTOPOe yKa3aHO B OTHX Iapa-
rpadax, paBHO 00IIEMy KOJIUYECTBY JIUII, KOTOPOE CYIHO HMEeT pa3peleHue
nepeBo3uTh (a He N = N, +2 N,, KaK ONpeNeNeHo B IpaBmie 6).

IMPABHJIO 8-1 - BO3BMOKHOCTH CUCTEM
HA IMACCA’KUPCKHUX CYJAX B CJIYYAE NIOCTYIIJIEHUS BOJbI

IIpaBuio 8-1.2
1 B KOHTEKCTE 3TOTO IpaBHIia, CIOBO «OTCEK» NMEET TAKOE JKE€ 3HAUCHHE, KaK
ompeneneHo B mpasmie 7-1 HacTosmeit [loscCHUTENEHON 3aUCKH (T. €. TIoMe-
IIeHNe Ha O0OpTy CyaHA B MPEAETax BOJOHETIPOHNIAEMBIX TPAHHUII).
2 Iens maparpada cocTOUT B TOM, 9TOOBI HE TIO3BOJIUTH JTFOOOMY 3aTOIUICHUIO
OTPaHUYICHHOHN MPOTHKEHHOCTH 00E3IBIKUTD CYIHO. DTOT IPHHIUIT JOIDKECH
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NPUMEHSTBCS HE3aBUCHMO OT TOTO, KaK MOXKET MMPOM30WTH 3aroruieHue. He-
00XOMMO YYUTHIBATH TOJIBKO 3aTOIICHHE HIDKE MaayObl epebopokK.

MPABHJIO 9 — IBOMHOE JTHO HA TACCAYKHPCKHUX
N I'PY30BbIX CYJAX, HE SBJIAIOINUXCSA TAHKEPAMU

IIpasuio 9.1
1 D10 IpaBuJIO NPECAHAZHAYCHO JIsI MUHUMHU3alun BO3}ICI>1CTBPI$[ 3aTOIINICHUS
U3-3a HE3HAYUTEINIbHOM ocajiki Ha Melb. Oco00oe BHUMaHUE HEOOXOAUMO yie-
JISITh YSI3BUMOMW 00JIacTH TOBOPOTa CKYJbl. Eciu rpu 000pynoBaHUM HACTHIIA
BTOpPOI'O JHA HCO6XO}II/IMLI OTKJIOHCHUA OT IIpaBuJia, TO HCO6XOI[I/IMO IIPOBECTU
OLICHKY IOCJIEACTBHUI TOT0, YTO 3aTOIICHHE OKAXKETCs Oosiee OOIIUPHBIM, YeM
OIIpeeNseTCs B IIpaBuIIe.
2 3a UCKIIIOYEHUEM CUTYyaluH, MPeayCMOTPEeHHBIX paBuiaMu 9.3 u 9.4, ga-
CTH JBOMHOIO JIHA, HE OXBATHIBAIOIIME BCIO INMHUPUHY CYIAHA, KaK Tpedyercs
npaBuioM 9.1, JOMKHBI CUUTATHCS, IS LIEJIeH 3TOr0 MpaBmiia, HEOOBIYHBIM
YCTPOMCTBOM JBOMHOIO JIHA U JOJDKHBI pacCMaTpUBaThCsl B COOTBETCTBUU C
npaBuiIom 9.7.

IpaBuio 9.2

Ecnu HacTHi BTOpOrO JTHAa PAcIIONOKEH BBIIIE YPOBHS YaCTUYHOW Ocall-
KN OCJICHUA Ha OTCCKU dp, 9TO JOJI’)KHO CHHUTATHCS HeO6BI‘-IHBIM yCTpOﬁCTBOM
JIBOMHOTO JIHA U JIOJDKHO PacCMaTpUBAaThCsl B COOTBETCTBUH C MPAaBUIIOM 9.7.

IIpasuiio 9.6
1 JIro6ast 4acTh Macca)KMPCKOro WIIM IPY30BOTO Cy/IHA, HA KOTOPO#i, B COOTBET-
cTBHH ¢ paBmwiamu 9.1, 9.4 1 9.5, He ObLIO 00OPYIOBAHO JBOWHOE JTHO, JTOJIK-
Ha OBITH CITOCOOHA BBIACPIKUBATH HOBPCKACHUA JHUIIA, O KOTOPBIX TOBOPHUTC
B npaswuie 9.8. 1enbio 3TOro moNoKeHHS SIBIACTCS YTOYHEHHE 00CTOSTEbCTB,
IPU KOTOPBIX AJIMUHUCTpALUs JOJDKHA IMOTPE0OBATh PACUETOB, ONPEILIISIO-
X, KaKue 3Ha4YCHUA MPOTANKCHHOCTU IMOBPEKIACHUA NMPUHUMATb, U KaKHE
KPUTCPpHUU BbBDKUBAHUA HCO6XOI[I/IMO IMPUMEHATL B ClIy4dasdaX, Koraa ﬂBOﬁHoe
JTHO HEe 000pYIOBaHO.
2 OnpezneneHne «BOJOHEPOHULIAEMBII» B IipaBuiie 2.17 03Ha4aeT, YTo Mpod-
HOCTb HAaCTHUJIOB BTOPOI'0 AHA U APYI'UX I'PAHUIL, KOTOPbIC IPUHUMAIOTCA KaK
BOZIOHETIPOHUIIAEMbIE, TOJDKHA MOATBEPIKIATHCS, ECJIM B KOHTEKCTE ATOTO 1pa-
BUJIA OHU JIOJDKHBI CYUTATHCS AP PEKTHBHBIMU.

Ipasuio 9.7

YnoTrpebieHue clioBa «IJIOCKOCThY B IpaBuie 9.2 He Moapa3yMeBaeT, YTo
IMMOBEPXHOCTH HACTUJIA BTOPOT'O JTHA HE MOXKET UMCTh YCTYIIOB B BEPTUKAJIbHOM
HarpaieHud. HeOounpIine yCTybl ¥ yIIyOJIeH!s] MOXKHO HE CUMTATh HEOObIU-
HBIM YCTPOMCTBOM JIs TieJieit 3Toro maparpadya, eciii HU OfHA YacTh HACTHIIA

43



BTOPOTO JIHA HE PACIIONATACTCSI HIKE TIIOCKOCTH, TAPAIUICIIbHON JINHAH KAJIS
U PACIIONIOKEHHOM Ha PACCTOSIHUM TI0 BEPTHKAIN He Gostee /i, OTMEPSIEMOM OT
JIUHUU KWISA ¥ pacCunThiBaeMoM 1o opmyite: & = B/20. OTHOCHUTEIBHO yCTY-
OB ¥ yrIyOneHuii B paiioHe OOPTOBBIX TAHKOB CM. TIPaBHJIo 9.4.

B/20

IIpaBuio 9.8
1 TepMuH «Bce 3KCIUTyaTallMOHHBIE YCIOBHS 3arpy3Ki», HCIIOIB3yEeMBIH B
3TOM maparpade, 03Ha4aeT TPU COCTOSHUSI 3arpy3KHU, UCIONIb3yEMBbIe AJIs pac-
yeTa JOCTHXKXHUMOTI'O MHACKCA ACICHUA HA OTCCKH A.
2 Pazmepsl OBPEXKICHUS, O KOTOPBIX TOBOPHUTCS B 3TOM maparpade, 10IKHbI
MPUMEHSTHCS KO BCEM YacTsIM CYJHa, I/ie He YCTPOSHO JIBOWHOE AHO, B COOT-
BETCTBUH C rpaBuiiamu 9.1, 9.4 1 9.5 u BKiIto4aIoT B ce0st TF00bIe CMEXKHBIE IM0-
MCIICHHWA, PACIIOJIOKCHHBIC B IMMPEACIaxX MPOTAKCHHOCTH MOBPCKACHUSA. He-
GonbIIre KOMOIIB!, B COOTBETCTBHH C ITPAaBUIIOM 9.3, He ciexyeT 00sA3aTebHO
CYUTATh NOBPCKACHHBIMUA, NAXKE €CJIM OHU HAXOAATCA B IPEACTIaX MPOTAKCH-
HOCTH IOBPCIKACHU. Bo3MoXHBIE MECTOTIOIOKEHUS l'IOBpe)K}:[eHHI\/’I IIOKa3aHbI
Ha PUCYHKEe HIDKe (YacTH CylaHa, He 000PYI0BAHHbIE TBOMHBIM THOM, YKa3aHbI
JAPYTUM OBETOM; HOBPCKACHUA, KOTOPBIC TOJDKHBI YYUTBIBATHCA, 0003HaY€HBI
MPSIMOYTOIBHUKAMH).

IIpaBuio 9.9
1 Jlnst ueneit onpeneneHus «OOJBLUIMX HUKHUX TPHOMOB)», TOPU30HTAJIbHBIC
MOBEPXHOCTH, MMEIOIIHE IUIOLIa b HENPEPhIBHON MalyObl, OONBINYI0, YeM
30 % 1o cpaBHEHUIO C IUIOIIAABIO BOAHOM MOBEPXHOCTH MPH OCAIKE MPH Ca-
MO# BBICOKOM BaTCpJIMHUN JCJICHHUA Ha OTCCKH, NOJIKHBI NPUHUMATHCA KaK
pacrnonoXeHHble B JII0OOM MecTe MOBPEKACHHOH uiomanu cyaua. s ajib-
TEPHATHUBHOTO CIOCO0a pacyera MOBPEXKICHHUS JHUILA J0JDKHA IPUHUMATHCS
BEpPTHKAJIbHAS MPOTHKEHHOCTh B/10 wiu 3 M, oTMepseMas OT JIMHUH KHUII,
CMOTps IO TOMY, YTO MEHBIIIC.
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2 VBenuueHHas MUHUMAJbHAs BHICOTA IBOWHOTO JJHA, UMEIONIast 3HAUCHUE HE
6ompmie yem B/10 nim 3 M, CMOTpsI ITO TOMY, 9TO MEHBIIIE, ISl TACCAKUPCKIX
CyZOB C OONBIIMMHU HWXHAMH TPIOMaMHM, IPUMEHHMa K TPIOMaM B MPSMOM
KOHTAKTE C JBOMHBIM HOM. THIMYHOE YCTPOWCTBO HAKaTHOI'O IACCaXKHUp-
CKOTO CyJHAa MOXKET BKJIOYaTh OONBIION HIDKHHH TPIOM C JOMONHUTEIbHBI-
MH TaHKaMH MEKAY JBOWHBIM JHOM M HIDKHHUM TPIOMOM, KaK ITOKa3aHO Ha
pHUCYHKE BHHU3Y. B Takmx ciydasx, BbICOTa JBOMHOTO JIHA, KOTOpasi, KaK Tpe-
Oyercs, nomkHa O061Th B/10 mmu 3 M, CMOTpPS IO TOMY, YTO MEHBIIIE, TOJDKHA
TIPUMEHATHCSA K HIDKHEH MaxyOe Tproma, BKJIFouasi TpeOyeMoe 3HaUCHUE BBICO-
THI IBOIHOTO 1HA B/20 miu 2 M, CMOTpS TI0 TOMY, YTO MEHBIIIE (HO HE MEHee
760 mM). PrucyHOK BHU3Y TOKa3hIBA€T THIIMYHOE YCTPOWCTBO COBPEMEHHOTO
rapoma JJIsl IepeBO3KHU MAaCCaKMPOB ¥ aBTOMOOHIICH.

T, oei0]
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IMPABHJIO 10 -
KOHCTPYKIIUSI BOOOHEITPOHUIIAEMBIX IEPEBOPOK

Mpasuao 10.1

s BBISICHEHHST BOIIpOCA O TOM, KaK CJIEAYeT paccMarpuBaTh YCTYIIBI
nanyObl epe0OpOK MacCaKUPCKUX CYJOB, CM. IOSCHEHHS K IpaBwiy 13, a
OTHOCHTENBHO YCTYTIOB HaIyObl HaJIBOAHOTO OOpTa IPY30BbIX CYIIOB — CM. I10-
SICHEHHUS K mpaBuiy 13-1.

MPABHJIO 12 - IEPEBOPKH ITNKOB
M MAIIMHHBIX HOMEIEHW, TYHHEJM T'PEBHBIX BAJIOB
T I

Jus momydeHnss umHpOpManuu 00 3THX JIEMEHTaX, CM. LHPKYIp
MSC.1/Circ.1211 (YHudunupoBanHsle uHTepnperanuu npasuia 11-1/10
Konsennuu COJIAC u npasuna 12 nepecmorpenHoi massl 11-1 KonBennuu
COJIAC oTHOCUTENBHO ABEpEd B HOCY CyIHA U NPOJOJKEHHS TapaHHON
nepeOopKm).

IMPABHUJIO 13 - OTBEPCTUSA HUKE TAJTYBbI HEPEBOPOK
B BOOOHEITPOHUIIAEMBIX TIEPEBOPKAX
MMACCAXKHNPCKHX CYJOB

O0mue noxokeHns — YCTyIbl Ha Naxy6e nepedopok
1 Ecnm nonepedHble BOZOHEPOHUIIAEMBIE TTEPEOOPKH B KakoM-JIHO0 MecTe
CyIHa JOXOIIT 10 Oojee BBICOKOM mamyObl, oOpasyromieil BepTHKAIbHBIN
yCTyI B naiyoe nepedopoK, TO OTBEPCTHS, PACIIONIOKEHHbIE B ITepedopKe BO3-
Jie ycTyna, MOTyT CUMTaThCsl PacIIOIOKeHHBIMH Hal TaryOoii nepebopok. Ta-
KHE OTBEPCTHS, II0TOMY, JAOJDKHBI COOTBETCTBOBATH NMPABMITY 17 M JTOIKHBI
YUUTHIBATHCS IPH IPUMEHEHUH ITpaBuiia 7-2.
2 Bce orBepcTHs B 00MIMBKE KOpITyca HM)KE BEpXHEH MaixyObl BO BCEX Me-
CTax 3TOH YacCTH CyIHA JOJDKHBI PAaCCMAaTPHUBATHCS KaK HAXOISIIMECS HIDKE
nayObsl 11epeOOpOK, W IIOJIOKEHUS IMpaBHia 15 DOMKHBI NPUMEHSTHCS,
cM. puc. 13.2.

IpaBuJo 13.4

Ecnu momemieHns, B KOTOPBIX pa3MEIIAlOTCs IVIaBHBIE M BCIIOMOTATElNb-
HBI€ PHEPreTHYECKHE YCTAaHOBKH, BKJIIOUAsi KOTJIbI, OOCITy>KHBAIOIINE HEpTe-
THYECKUE YCTAHOBKH, DAa3/ENAIOTCS BOAOHENPOHUIAEMBIMH IPOAOILHBIMA
nepe0OpKaMu, 4TOOBI COOTBETCTBOBATh TPEOOBAHUSAM pPe3epBHPOBaHUS (Ha-
MIpUMeED, COITIaCHO MpaBwmity §-1.2), B KaXK/I0¥ BOIOHEIIPOHUIIAEMON Tiepedop-
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1 Ianyba nepebopox 2 Cuumaemcs pacnonodxtcennvim gviuie nanyowvl nepebopox
3 Bopm cyona 4 Cyumaemcs pacnonodjicennvbimM Hudice nanyovl nepe6opox

Puc. 13.2

w.T

=<
W.T.
sy

(===

( Icsesss

(il

Puc. 13.4

Ke MOXXET OBITh yCTaHOBJIEHA OnHAa BojoHemponwmiaemas neepb (W.T.), kak
MMoKa3aHo Ha puc. 13.4.

Hpasuio 13.7.6

Mexaynaponaerii Crangapr MOK, Ha KOTOpBI WMeeTcs CCBUIKA B
npumedannd, (myonukarmus MOK 529, 1976) 3aMeHeH HOBBIM CTaHIAPTOM
MD3K 60529:2003.
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IMPABHUJIO 13-1 - OTBEPCTHS B BOJOHEITPOHUILIAEMBIX
HNEPEBOPKAX U BHYTPEHHUX IMTAJTYBAX HA I'PY30BbIX CYJAX

Mpasuio 13-1.1

1 Eciu monepeyHbie BOAOHENPOHUIIAEMbIE IEpeOOPKH B KAKOM-HUOYIb MECTE
Ha CyJHE ITPOJIOJDKEHBI /10 00JIee BRICOKOH MaIyObl, YeM B APYTUX MecTax Cya-
Ha, OTBEPCTHUS, PAcIIOIOKEHHBIE B IIepe0OpKe BO3JIE yCTya MOTYT CUMTATHCS
pacnonoXXeHHBIMH HaJ| 1Tairy0oii HafBogHOTO OopTa.

2 Bce orBepcTust B 00LIMBKE KOpITyca HIDKE BEpXHEH naxyObl Ha Bcel IpoTs-
JKEHHOCTH 3TOT'0 MECTa Ha CYJHE JOKHBI CUUTATHCS PacIIONOXEHHBIMU HIKE
naryOBsl HaJIBOAHOTO O0pTa, oA00HO Mairy0e mepedopoK T MacCakKUPCKIX
cymoB (cM. puc. 13.2), 1 TOMKHBI IPUMEHSITHCS TIOJIOKEHUS ITpaBmia 15.

IPABHJIO 15— OTBEPCTHSI B HAPYKHOM OBILIUBKE
HWXE IMAJIYBbI IEPEBOPOK HA ITACCAKUPCKHUX CYJAX
N MAJTYBbI HAJBOJHOI'O BOPTA HA I'PY30BbIX CYJAX

OcHoBHBIE I0/10KeHUS — YCTYIbI Ha naJjy0e nepedopok U Ha naayode
HA/JBOJHOIO OopTa

s BBISICHEHHST BOIIpOCA O TOM, KaK CJIEAYeT PaccMarpuBaTh YCTYIIBI
nanyObl epe0OpOK MacCaKUPCKUX CYJOB, CM. IOSCHEHHS K IpaBwiy 13, a
OTHOCHTENBHO YCTYTIOB HaIyObl HaJIBOAHOTO OOpTa IPY30BbIX CYIIOB — CM. I10-
SICHEHHUS K mpaBuiy 13-1.

MMPABHUJIO 15-1 - HAPYXKHBIE OTBEPCTHS HA I'PY30BBIX CYJAX

Mpasuio 15-1.1

Uro kacaeTcst HpUCTIOCOOIEHNH, 3aKPBIBAIOLINX BO3IYIIHBIE TPYOKH, OHN
JIOJDKHBI CYMTATHCS 3aKPBITUSIMH, HEIIPOHULIAEMBIMHU TIPU BO3JICHCTBUH MOPS
(a He BOIOHENPOHUIIAEMBIMHU). DTO HE MPOTHBOPEUNT MX CTATYCY, ONIMCAHHO-
My B npasuie 7-2.5.2.1. OqHako B KOHTeKcTe npasuia 15-1 «HapyxkHbIE OT-
BEPCTHSD) HE BKIFOYAIOT OTBEPCTHS BO3AYIIHBIX TPYOOK.

IMPABHUJIO 16 - KOHCTPYKIHUSA U IEPBOHAYAJIBHBIE HCTIBITAHUS
BOJOHEIIPOHULAEMBIX JBEPEM, WJILIIOMUHATOPOB M T. [I.

IIpaBuJo 16.2
1 BononenponuaeMblie IBEpH AODKHBI MCIBITHIBATHCS JaBJICHUEM Haropa
cTon0a BOJBI, BBICOTOI OT HIDKHEH KpPOMKH IpoeMa ABEpH 10 MMaixyOsl mmepe-
60poK i 10 naryOsl HAABOJHOTO OOPTA, MIIH 10 IOCTIKEHUS Hanbosee He-
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0J1aronpHUsATHOrO0 OKOHYATEJILHOTO MJIM HMPOMEKYTOUYHOTO YPOBHS BOABI IPH
3aTOIUICHUH, B 3aBUCUMOCTH OT TOT'0, KAKOE€ JaBJICHUE OKaXeTCs OOJIbIIIe.

2 bonpmmue ABepH, JIIOKHU WIK allllapeIy Ha MaCCAKUPCKUX U IPY30BBIX Cylax,
KOHCTPYKIUA U pasMEpP KOTOPBIX UCKIIIOYAIOT UCIIBITAHUC NABJICHUEM, MOT'YT
OCBOOOKIATHCST OT COONMIOACHHUS MpaBmia 16.2, eciii pacuyeTsbl MOKa3bIBAOT,
YTO JABEpH, JIOKW WKW almnapeiiv COXpaHAOT BOJOHCTIPOHHMIACMOCTH IIpU
PACUYCTHOM JABJICHUH U UMCIOT IIPU 3TOM }IOCTaTO‘IHI;Iﬁ 3arac BOJOHCIIPOHU-
HaeMOCTHU. Ecan takue JABEPpU UMCIOT YIIJIOTHUTCIIN, HCO6XO)II/IMO IIPOBOUTH
TCCT C IOMOUIBIO JaBJICHU JJI ITPOTOTHUIIA, ‘-IT06I)I noATBEPAUTH, C IOMOIIBIO
CTPYKTYPHOTO aHaJn3a, 4To JAedopMalys CKaTusl YIUIOTHSIOLIETO MaTepua-
J1a CrocoOHa BhIEpXkKATh J1F000¢ aaBieHue. [locie yCTaHOBKH KaxXI0i TaKo
JABEpHU, JIIOKa WKW ammnapejii, OHU OOJDKHBI HCHBIThIBATHCSA Cpreﬁ BOAbI U3
IIJJAaHTa UM PaBHOIICHHBIM CIIOCOOOM.

IIpumevanne. CM. NOACHEHNS K NPaBUITY 13 OTHOCHTENBHO TONOIHHUTENBHOH HHPOP-
MalUH 110 BONPOCYy 00 ycTymax B Haiyde mepebopok MmaccaXMpcKuX cynoB. CM. MOSCHEHHS K
npaBmity 13-1 OTHOCHTENBHO JONOJHUTEIBHON HH(pOPMALHK [0 BOIPOCY 00 ycTymax B manybe
HaJIBOJJHOTO OOPTa TPY30BEIX CY/IOB.

ITPABHUJIO 17 — BHYTPEHHSISI BOOOHEITPOHUINAEMOCTbD
HACCAKHUPCKHUX CYOB BbILIE ITAJIYBbI IEPEBOPOK

Oo0mue noy1oKeHUs1 — YCTYNbI Ha naJjyde nepedopok

Mo Bonpocy ycTynoB Ha nainyoe nepedopok MacCaKMPCKUX CYJ0B CM. MO-
SCHEHMA K paBuity 13.

pasuio 17.1

BonoHenpoHuiiaeMbie IBEpH CKOJB3SIIETO THUIIA, TECTHPYEMbIE HAIIOPOM
BOJIbI ITOHMYKEHHOT'O JAaBJICHUS B COOTBETCTBUH C IupKyisipom MSC/Circ.541
C BO3MOXXHBIMH TOIMPAaBKaMHU JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSIM IIPABH-
nma 7-2.5.2.1. Otu BuApl ABepeil, HCIBITHIBAEMBIX HAIIOPOM BOJBI MOHIKEH-
HOTO JIaBJICHUsI, MOTYT MOTIPYKaThbCsl BO BpeMsl IPOMEXYTOUYHBIX CTaJUi 3a-
TOIUICHHSI.

IIpasuio 17.3

OTH TONOKEHHUsT OTHOCUTEIBHO OTKPBITHIX KOHIIOB BO3AYLIHBIX TPYyOOK
JOJDKHBI PUMEHSTBCS TOJBKO K 3aTOIUICHUSIM HPOAOJBHON W IONepedHon
NPOTSDKEHHOCTH B COOTBETCTBHUHM C MPAaBWIOM 8.3, HO OrpaHMYMBATHCS MAITy-
00i1 nepeOOPOK U BKJIFOYATh TAHKU, KOTOPbIE MMEIOT 3aBEepIIEHHE CBOMX OT-
KPBITHIX KOHIIOB BO3yXOBOJIOB B HAJICTPOIKE.
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HIPHJIO’KEHUE

PYKOBOACTBO I10 O®OPMJIEHHUIO PACHETOB
JIEJJEHUS HA OTCEKHA U OCTOMYUBOCTHU CYJTHA
B IOBPEXXJIEHHOM COCTOsSIHUHA

1 OBIIUE MMOJOKEHUSA
1.1 OEJIb PYKOBO/JACTBA

1.1.1 enp HacTosero PykoBoJACTBa COCTOUT B YIIPOIIEHUH Mpoliecca
IIPOBEPKU aBapUWHOM OCTOMYUBOCTH, TAaK KaK OIIBIT IIOKA3bIBAET, UTO CUCTE-
MaTU3UPOBAHHOE U IIOJIHOE NIPENICTABICHHUE ACTaled IPUBOJUT K 3HAUUTEIIb-
HOM 9KOHOMHH BpPEMEHH BO BpeMsl ITpoliecca 0JJ00peHusL.

1.1.2 TIpoBepka aBapHitHONH OCTOMYMBOCTHU CIY>KUT JIJISI TIOATBEPIKICHUS
TOTO, YTO CYJJHO COOTBETCTBYET CTaHAAPTY OCTOMYMBOCTHU AJIS CBOErO Tula. B
HACTOsLIee BpeMsl IPUMEHSIIOTCS 1Ba Pa3IMUYHBIX IOAXOJA JJIsl BBIIOJIHEHUS
PacueToB: IETEPMUHUCTUYECKUI U BEPOITHOCTHBIN.

1.2 OFBEM INPOBEPKU U JIOKYMEHTAIIUU HA BOPTY

1.1 O6beM npoBepKH AejIeHUs CyJJHa HAa OTCEKH U aBapHIHON O0CTOWYHBO-
CTH ONpeJeNnseTcss TpeOyeMbIM CTaHIapPTOM OCTOHYMBOCTH B TIOBPEXKICHHOM
COCTOSIHUU U MMEeT 11eJIbl0 IPEeIOCTaBlICHNEe KalUTaHy Cy/lHa sSICHBIX Tpebo-
BaHUU K OCTOMYMBOCTH CyAHA B HEINOBPEKJIEHHOM COCTOSIHMM. B OCHOBHOM,
3TO JOCTUTAETCs TyTeM ITOCTPOCHUS, B COOTBETCTBUHU C KpUBBIMU KG (MakcH-
MaJIBHO JIOIyCTHMOTO IOJIOKEHUS IIEHTpa TSKECTHU IO BBICOTE), KpUBBIX GM
(MMHUMaJIBHOW SKCIUTyaTallUOHHOM METAaIleHTPUYECKON BBICOTHI), MOKa3bl-
BaIOIUX JOIyCTUMbIE 3HAUEHUSI OCTOMYUBOCTH Ul OKUAAEMOI0 Juana3zoHa
0CaJIoK.

1.2 B npenenax o0bemMa poBEpKH, ONPEEICHHOT0 TaKUM 00pa3oM, OymyT
OIPEAEIATHCS BCE MTOTEHINANIbHBIE MITM HEOOXOTUMBIE YCIIOBHS MOBPEXKICHHS,
YUUTBIBasl KPUTEPHH aBapUHHON OCTOWYMBOCTH, I MOJTyUeHHs TpebyeMoro
CTaHAApTa OCTOMYMBOCTH B IOBPEKICHHOM COCTOSHUU. B 3aBHCHMOCTH OT
TUIA ¥ pa3Mepa Cy[JHa, 3TO MOXKET OTpeOOoBaTh MPOBEICHUS 3HAYUTEIHHOTO
KOJIM4ECTBA [IPOBEPOYHBIX PACUETOB.

1.2.3 [Ipasuno 19 maesl 1I-1 Konsenruu COJIAC roBoput o HeoOX0oau-
MOCTH MPEIOCTaBIISITh IKHUIAXY CY[JHAa COOTBETCTBYIOLIYI0 MH(POPMALHUIO O
JICTICHNY Cy/IHa Ha OTCEKH, TI0ATOMY IIJIaHBI JIOJDKHBI pa3padarhiBaThCs U OBITH
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IMMOCTOAHHO JOCTYITHBIMH (BI)IBCHII/IB&TI)CH) JUJIA JTMIa KOMaHJHOro cocrana, OT-
BEYAOLIET0 32 OCTOMYMBOCTh Cy/HA. Takue ruiaHbl JOJDKHBI SCHO YKa3bIBaTh
IpaHMIbl BOJOHETIPOHUIIAEMOT0 OTCEeKa Ul KaXJIoW MayiyObl U TpIOMa, OT-
BEPCTUA B HUX, C YKa3aHUEM CPEACTB UX 3aKPBITHUA U PACIIOIOKEHUA CPEACTB
YIPABICHUS UMH, & TAK)KE YCTPOICTB CIPAMIICHUS KPEHa, BO3HUKILETO B pe-
3ynbTare 3aromieHus. Kpome toro, Ha 60pTy moibkHa uMmerbest MHCTpyKIms
1o 60pbOE 3a KHUBYUECTh, COACPIKAIIAS BHIIICYIOMIHYTYIO HH()OPMAIIHIO.

2 OTYETHBIE JOKYMEHTBI
2.1 CBEJEHUS, OTPA’KAEMBIE B JJOKYMEHTAX

JlokyMeHTanusi I0JbKHA HAYMHATBCSI C OMUCAHUS CIEAYIOIIMX OCOOCH-
HOCTEH: OCHOBHBIE Pa3MEPEHHUs, TUII CY/IHA, OLIMCAHUE TUIIOBLIX CIIy4acB 3a-
IPY3KH Cy[lHA B HETIIOBPEXIECHHOM COCTOSIHMM, OIIMCAHUE THUIIOBBIX CIIy4acB
HOBPEXICHNUS, a TAKXKe KPHUBBIC NpeebHbIX 3HaueHuil GM nnmu KG.

2.2 JOKYMEHTALIUS OBHIEI'O XAPAKTEPA

Crenyromast uH(GOpMaIys J0JDKHA ObITh MPECTaBlIeHa IS IIOATBEPIK/Ie-
HUS KOPPEKTHOCTHU BXOJAHBIX JaHHBIX:

.1 ocHOBHEIE pa3MepeHHs CyHa;

.2 TeopeTHUYECKHUil YepTexk, B BHUJIEC IUIAHA WM 33JaHUS KOOPAUHAT CYIO-
BOH IOBEPXHOCTH;

.3 KpHUBBIE 2JIEMEHTOB TEOPETHUECKOT0 YepTeka U KPUBBIE IIJI€Y CTaTHYe-
CKOM OCTOHYMBOCTH (BKJIIOUasi cxeMy o0ObeMa KOpIyca, BKIIOYEHHOTO B pac-
YeT IJIe4 OCTOWYUBOCTH (HOPMBI);

4 onmicaHue JeNIeHNUs Cy[JHA Ha OTCEKH, C YKa3aHHEM HX TEOPETHYECKUX
O6’I)eMOB, LHEHTPOB TAKECTU U IPOHUITACMOCTHU;

.5 cxeMa pacIoIoKeHUsI BCEX BOJOHENPOHULIAEMBIX KOHCTPYKLMM U Iie-
pebopoK, ¢ ykazaHHEM BCEX BHYTPEHHHX M BHEIIHHX OTBEPCTHH, BKIIIOYAS
COEJIMHSAIOLIUECS YEPE3 HUX ITOMELLEHUS, a TAK)KE YKa3aHWsI Ha UCXOJHbIE Ma-
TCpHUaJIbl, UCIIOJIB30BAHHBIC IJISI U3MCPCHUA HOMelueHHﬁ, HalmpuMeEp, 4E€PTEIKU
00ILIEro paclooKEeHUsI U cXeMa JIeJICHUsI Cy[lHa Ha OTCeKH. Bce BomoHemnpo-
HUIACMBIC I'paHUIbl ACJICHUA Ha OTCEKHU — ITPOAOJIbHBIC, ITONICPEYHBIC U BEPTHU-
KaJIbHBIC — TOJI’)KHBI OBITH o6o3Haqu51;

.6 ycrmoBue 3arpy3kw CylHa NpH HAUMEHBIIEH O3KCIUTyaTallMOHHOM
0CaJIKe;

.7 ocazxa I10 JIETHIOIO I'PYy30BYIO0 MapKy;
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.8 xoopaMHATEI OTBEPCTHH, C yKa3aHHEM CTENEHH MX MPOHHIIAEMOCTH
(HanpuMmep, HENPOHHMIAEMOE NPU BO3JCUCTBHMH MOPSI WM OTKPBITOE/HE3a-
HIUIIEHHOE);

.9 pacnono)xeHre BOJOHEIIPOHUIIAEMBIX ABEPEH ¢ pacueTaMu AABICHHUS;

.10 ruroa b OTKPHITOM MaTyObl U IUIONIA/H TAPYCHOCTH;

.11 ycTpoiicTBa U1 MEpEeTOKa U CITyCKa BOIBI M PacyeThl, MOATBEPKAA0-
e ux cooTBeTcTBHE pesonmonuun MSC.245(83), ¢ ykazaHueM JauameTpa,
HaJIM4Usl KJIAlaHoB, JUIMHBI TPYO M PaCIIONIOKEHUs BITYyCKHBIX/BBITYCKHBIX
OTBEPCTHUH;

.12 TpyOonpoBo/bI B palioHe 3aTOIICHUSI, €CIIH TIOBPEXICHUE TAKUX TPYO
MOXET IPUBECTH K MIPOTPECCHPYIOIIEMY 3aTOIUICHHUIO; U

.13 NpOTSHKEHHOCTH MOBPEXKICHUS U OMUCAHNE CITy4YaeB MTOBPEXKICHHS.

2.3 CHEIJMAJIBHBIE TOKYMEHTbI

B wactu pe3ynbraroB pacueToB aBapUUHON OCTOWYMBOCTH JOJDKHA OBITH
MpeOoCTaBIIeHa CIIeYIONIas JOKYMEHTAIIHSL:

2.3.1 loxymeHTanMA.

2.3.1.1 HayanbHble qaHHBIC:

-1 qMHa jieienys cyaHa Ha oTceku L ;

.2 HauaJbHbIE 3HAYEHUS OCAJIOK U COOTBETCTBYIOIINE UM 3HaueHuss GM;

.3 TpeOyeMblii HHAEKC JIeNIeHNs] Ha OTCEKU R; U1

4 TOCTHKUMBIN MHJIEKC JEICHUS Ha OTCEeKH A ¢ TaOiuIeH, MOKa3bIBalo-
1Iel Bce BKJIA/IBI AJISl BCEX 30H NMOBPEIKIACHHS.

2.3.1.2 Pe3ynbTaThl KaXIOTO CiIydas MOBPEXICHHS, KOTOPHIA BHOCHUT
BKJIJ] B MHJIEKC A:

.1 ocanka, muddepent, kper, GM B MOBPEKICHHOM COCTOSIHUY;

.2 pa3mep MOBPEKIEHHUS C BEPOSTHOCTHBIMH 3HAYCHUSIMU P, V U T

.3 nuarpamMma cTaTHYeCKOil OCTOHYMBOCTH MOBPEKIECHHOTO CyIHA (BKIIO-
4asi MAKCMMAJILHOE TOJIOKHUTENLHOE IUIEI0 OCTONUUBOCTH GZ | W MPOTSIKEH-
HOCTb IOJIOKUTENBEHON YacTH) ¢ (JaKTOPOM JKHBYYECTH S

.4 CITUCOK HENPOHHULIAEMBIX NIPU BO3JEHCTBUN MOPS U OTKPBITHIX/HE3all1-
IIEHHBIX OTBEPCTHI C yKa3aHHEM yIJia BXOJa UX B BOLY; U

.5 0COOEHHOCTH OTCEKOB JICJICHHsI C yKa3aHHEeM KOJIMYeCTBa MOMaBILIeH B
HHX BOJIbI/PAacyeTOM MOTEPH IUIABYHYECTH U YKa3aHUEM MX LIEHTPOB TSKECTH.

2.3.1.3 B nonosnHeHue k TpeOOBaHUAM, U3JIOKEHHBIM B naparpade 2.3.1.2,
pe3yabTaThl pacyeToB JUisl MMOBPEXKAECHHH, HE BHOCSIIUX BKIAJ B MHICKC A
(s,=0u p,>0,00) mOKHBI OBITH TPECTABIEHBI I TACCAKUPCKUX CYIOB U
HaKaTHBIX CYJ0B, Ha KOTOPBIX KIMEIOTCS TPOTSHKEHHBIC HIDKHHUE TPIOMbI, BKITIO-
Yasi BCe Pe3yNbTaThl [0 pacueTy (aKTOpOB JIeJICHHs Cy[IHA Ha OTCEKH.
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2.3.2 Oco00e BHUMAHHE.

J1nst IPOMEXKYTOUYHBIX COCTOSIHHIM, TAKUX KaK CTaJWU Imepes cpabarbiBa-
HHUEM MePETOKa WK Tepe] MPOTrPECCUPYIOIIUM 3aTOMJICHUEM, HEOOXOIHUM J10-
MOJTHUTEJBHBIN JIOCTATOYHBIH 00bEM JOKYMEHTAIMHU, OIIMCHIBAIOIICH BBIIICY-
MOMSIHYThI€ TIPOIECCHI.
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ANNEX 22

RESOLUTION MSC.281(85)
(adopted on 4 December 2008)

EXPLANATORY NOTES TO THE SOLAS CHAPTER II-1
SUBDIVISION AND DAMAGE STABILITY REGULATIONS

THE MARITIME SAFETY COMMITTEE,

RECALLING Article 28(b) of the Convention on the International
Maritime Organization concerning the function of the Committee,

RECALLING ALSO that, by resolution MSC.216(82), it adopted the
regulations on subdivision and damage stability as contained in SOLAS
chapter II-l1 which are based on the probabilistic concept, using the
probability of survival after collision as a measure of ships' safety in a
damaged condition,

NOTING that, at the eighty-second session, it approved Interim
Explanatory Notes to the SOLAS chapter II-1 subdivision and damage stability
regulations (MSC.l/Circ.1226), to assist Administrations in the uniform
interpretation and application of the aforementioned subdivision and damage
stability regulations,

BEING DESIROUS that definitive Explanatory Notes should be adopted
when more experience in the application of the the aforementioned subdivision
and damage stability regulations and the Interim Explanatory Notes had been
gained,

RECOGNIZING that the appropriate application of the Explanatory Notes
is essential for ensuring the uniform application of the SOLAS chapter II-1
subdivision and damage stability regulations,

HAVING CONSIDERED, at its eighty-fifth session, the recommendations
made by the Sub-Committee on Stability and Load Lines and on Fishing
Vessels Safety at its fifty-first session,

1. ADOPTS the Explanatory Notes to the SOLAS chapter II-1 subdivision
and damage stability regulations set out in the Annex to the present
resolution;

2. URGES Governments and all parties concerned to utilize the Explanatory
Notes when applying the SOLAS chapter II-1 subdivision and damage stability
regulations adopted by resolution MSC.216(82).
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Part A
INTRODUCTION

1 The harmonized SOLAS regulations on subdivision and damage stability, as
contained in SOLAS chapter II-1, are based on a probabilistic concept which
uses the probability of survival after collision as a measure of ships’ safety in a
damaged condition. This probability is referred to as the «attained subdivision
index A» in the regulations. It can be considered an objective measure of ships’
safety and, ideally, there would be no need to supplement this index by any
deterministic requirements.
2 The philosophy behind the probabilistic concept is that two different ships
with the same attained index are of equal safety and, therefore, there is no
need for special treatment of specific parts of the ship, even if they are able to
survive different damages. The only areas which are given special attention in
the regulations are the forward and bottom regions, which are dealt with by
special subdivision rules provided for cases of ramming and grounding.
3 Only a few deterministic elements, which were necessary to make the concept
practicable, have been included. It was also necessary to include a deterministic
«minor damage» on top of the probabilistic regulations for passenger ships
to avoid ships being designed with what might be perceived as unacceptably
vulnerable spots in some part of their length.
4 It is easily recognized that there are many factors that will affect the final
consequences of hull damage to a ship. These factors are random and their
influence is different for ships with different characteristics. For example, it
would seem obvious that in ships of similar size carrying different amounts
of cargo, damages of similar extents may lead to different results because of
differences in the range of permeability and draught during service. The mass
and velocity of the ramming ship is obviously another random variable.
5 Due to this, the effect of a three-dimensional damage to a ship with given
watertight subdivision depends on the following circumstances:

1 which particular space or group of adjacent spaces is flooded;

.2 the draught, trim and intact metacentric height at the time of damage;

.3 the permeability of affected spaces at the time of damage;

.4 the sea state at the time of damage; and

.5 other factors such as possible heeling moments due to unsymmetrical
weights.
6 Some of these circumstances are interdependent and the relationship between
them and their effects may vary in different cases. Additionally, the effect of
hull strength on penetration will obviously have some effect on the results for a
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given ship. Since the location and size of the damage is random, it is not possible
to state which part of the ship becomes flooded. However, the probability of
flooding a given space can be determined if the probability of occurrence of
certain damages is known from experience, that is, damage statistics. The
probability of flooding a space is then equal to the probability of occurrence of
all such damages which just open the considered space to the sea.

7 For these reasons and because of mathematical complexity as well
as insufficient data, it would not be practicable to make an exact or direct
assessment of their effect on the probability that a particular ship will survive
a random damage if it occurs. However, accepting some approximations
or qualitative judgments, a logical treatment may be achieved by using the
probability approach as the basis for a comparative method for the assessment
and regulation of ship safety.

8 It may be demonstrated by means of probability theory that the probability
of ship survival should be calculated as the sum of probabilities of its survival
after flooding each single compartment, each group of two, three, etc., adjacent
compartments multiplied, respectively, by the probabilities of occurrence of
such damages leading to the flooding of the corresponding compartment or
group of compartments.

9 If the probability of occurrence for each of the damage scenarios the ship
could be subjected to is calculated and then combined with the probability of
surviving each of these damages with the ship loaded in the most probable
loading conditions, we can determine the attained index A as a measure for the
ship’s ability to sustain a collision damage.

10 It follows that the probability that a ship will remain afloat without sinking
or capsizing as a result of an arbitrary collision in a given longitudinal position
can be broken down to:

. the probability that the longitudinal centre of damage occurs in just the
region of the ship under consideration;

.2 the probability that this damage has a longitudinal extent that only
includes spaces between the transverse watertight bulkheads found in this
region;

.3 the probability that the damage has a vertical extent that will flood only
the spaces below a given horizontal boundary, such as a watertight deck;

.4 the probability that the damage has a transverse penetration not greater
than the distance to a given longitudinal boundary; and

.5 the probability that the watertight integrity and the stability throughout
the flooding sequence is sufficient to avoid capsizing or sinking.

11 The first three of these factors are solely dependent on the watertight
arrangement of the ship, while the last two depend on the ship’s shape. The
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last factor also depends on the actual loading condition. By grouping these
probabilities, calculations of the probability of survival, or attained index A4,
have been formulated to include the following probabilities:

. the probability of flooding each single compartment and each possible
group of two or more adjacent compartments; and

.2 the probability that the stability after flooding a compartment or a group
of two or more adjacent compartments will be sufficient to prevent capsizing or
dangerous heeling due to loss of stability or to heeling moments in intermediate
or final stages of flooding.
12 This concept allows a rule requirement to be applied by requiring a
minimum value of 4 for a particular ship. This minimum value is referred to as
the «required subdivision index R» in the present regulations and can be made
dependent on ship size, number of passengers or other factors legislators might
consider important.
13 Evidence of compliance with the rules then simply becomes:

AZ=R.

.1 As explained above, the attained subdivision index 4 is determined by a
formula for the entire probability as the sum of the products for each compart-
ment or group of compartments of the probability that a space is flooded, mul-
tiplied by the probability that the ship will not capsize or sink due to flooding
of the considered space. In other words, the general formula for the attained
index can be given in the form:

A=3¥p,s,

.2 Subscript «i» represents the damage zone (group of compartments)
under consideration within the watertight subdivision of the ship. The sub-
division is viewed in the longitudinal direction, starting with the aftmost
zone/compartment.

.3 The value of «p » represents the probability that only the zone «i» under
consideration will be flooded, disregarding any horizontal subdivision, but
taking transverse subdivision into account. Longitudinal subdivision within the
zone will result in additional flooding scenarios, each with its own probability
of occurrence.

.4 The value of «s» represents the probability of survival after flooding the
zone «i» under consideration.

14 Although the ideas outlined above are very simple, their practical application
in an exact manner would give rise to several difficulties if a mathematically
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perfect method was to be developed. As pointed out above, an extensive but
still incomplete description of the damage will include its longitudinal and
vertical location as well as its longitudinal, vertical and transverse extent. Apart
from the difficulties in handling such a five-dimensional random variable, it
is impossible to determine its probability distribution very accurately with
the presently available damage statistics. Similar limitations are true for
the variables and physical relationships involved in the calculation of the
probability that a ship will not capsize or sink during intermediate stages or in
the final stage of flooding.

15 A close approximation of the available statistics would result in extremely
numerous and complicated computations. In order to make the concept prac-
ticable, extensive simplifications are necessary. Although it is not possible to
calculate the exact probability of survival on such a simplified basis, it has still
been possible to develop a useful comparative measure of the merits of the
longitudinal, transverse and horizontal subdivision of a ship.
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Part B

GUIDANCE ON INDIVIDUAL SOLAS CHAPTER II-1 SUBDIVISION
AND DAMAGE STABILITY REGULATIONS

REGULATION 1 - APPLICATION

Regulation 1.3

If a passenger ship built before 1 January 2009 undergoes alterations or
modifications of major character, it may still remain under the damage stability
regulations applicable to ships built before 1 January 2009, except in the case
of a cargo ship being converted to a passenger ship.

REGULATION 2 — DEFINITIONS

Regulation 2.1

Subdivision length (L ) — Different examples of L showing the buoyant
hull and the reserve buoyancy are provided in the figures below. The limiting
deck for the reserve buoyancy may be partially watertight.

The maximum possible vertical extent of damage above the baseline is
d +12,5m.

Regulation 2.6

Freeboard deck — See Explanatory Notes for regulation 13-1' for the
treatment of a stepped freeboard deck with regard to watertightness and
construction requirements.

Regulation 2.11

Light service draught (d,) — The light service draught (d)) represents the
lower draught limit of the minimum required GM (or maximum allowable
KG) curve. It corresponds, in general, to the ballast arrival condition with 10 %
consumables for cargo ships. For passenger ships, it corresponds, in general, to
the arrival condition with 10 % consumables, a full complement of passengers
and crew and their effects, and ballast as necessary for stability and trim. The
10 % arrival condition is not necessarily the specific condition that should
be used for all ships, but represents, in general, a suitable lower limit for all
loading conditions. This is understood to not include docking conditions or
other non-voyage conditions.

! Referances to requlations in these Guidelines are to requlations of SOLAS chapter
II-1, unless expressly provided otherwise.
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REGULATION 4 - GENERAL

Regulation 4.1

Cargo ships complying with the subdivision and damage stability
regulations of other IMO instruments listed in the footnote are not required to
comply with part B-1, regulations 6, 7, 7-1, 7-2 and 7-3, but should comply with
the regulations indicated in the table below.

Requlation Applies
1 2
Part B-1
5 X
5-1 X
Part B-2
9 X!
10 X
11 X
12 X
13-1 X
15 X
15-1 X
16 X
16-1 X
1 2
Part B-4
19 X
22 X
24 X
25 X2

! Only applies to cargo ships other than tankers.
2 Only applies to single hold cargo ships other than balk carriers.
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Regulation 4.1, footnote .1

«OBO ships» means combination carriers as defined in SOLAS
regulation I1-2/3.14.

Regulation 4.4

See Explanatory Notes for regulation 7-2.2, for information and guidance
related to these provisions.

REGULATION 5 — INTACT STABILITY INFORMATION

Reference is made to MSC/Circ.1158 (Unified interpretation of SOLAS
chapter II-1) regarding lightweight check.

REGULATION 5-1 - STABILITY INFORMATION
TO BE SUPPLIED TO THE MASTER

Regulation 5-1.2

Any limiting GM (or KG) requirements arising from provisions in
regulation 6.1 (regarding partial attained subdivision indices), regulation 8
or regulation 9, which are in addition to those described in regulation 5-1.4,
should also be taken into account when developing this information.

Regulations 5-1.3 and 5-1.4 (see also regulation 7.2)
1 Linear interpolation of the limiting values between the draughts d,, dp and
d, is only applicable to minimum GM values. If it is intended to develop
curves of maximum permissible KG, a sufficient number of KM, values
for intermediate draughts should be calculated to ensure that the resulting
maximum KG curves correspond with a linear variation of GM. When
light service draught is not with the same trim as other draughts, KM for
draughts between partial and light service draught should be calculated for
trims interpolated between trim at partial draught and trim at light service
draught.
2 In cases where the operational trim range is intended to exceed +0,5 % of
L, the original GM limit line should be designed in the usual manner with the
deepest subdivision draught and partial subdivision draught calculated at level
trim and actual service trim used for the light service draught. Then additional
sets of GM limit lines should be constructed on the basis of the operational
range of trims which is covered by loading conditions of partial subdivision
draught and deepest subdivision draught ensuring that intervals of 1 % L _are not
exceeded. For the light service draught di only one trim should be considered.
The sets of GM limit lines are combined to give one envelope limiting GM
curve. The effective trim range of the curve should be clearly stated.
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REGULATION 6 - REQUIRED SUBDIVISION INDEX R

Regulation 6.1

To demonstrate compliance with these provisions, see the Guidelines for
the preparation of subdivision and damage stability calculations, set out in the
appendix, regarding the presentation of damage stability calculation results.

Regulation 6.2.4

Regarding the term «reduced degree of hazardy, the following interpretation
should be applied: 4 lesser value of N, but in no case less than N =N, + N,,
may be allowed at the discretion of the Administration for passenger ships,
which, in the course of their voyages, do not proceed more than 20 miles from
the nearest land.

REGULATION 7 — ATTAINED SUBDIVISION INDEX A REGULATION 7.1

1 The probability of surviving after collision damage to the ship’s hull is ex-
pressed by the index 4. Producing an index A requires calculation of various
damage scenarios defined by the extent of damage and the initial loading con-
ditions of the ship before damage. Three loading conditions should be consid-
ered and the result weighted as follows:

A=044+044 +024,

where the indices s, p and / represent the three loading conditions and the factor to be multiplied
to the index indicates how the index A from each loading condition
is weighted.

2 The method of calculating 4 for a loading condition is expressed by the
formula:

Ac = ;pl [pisi]'

.1 The index c represents one of the three loading conditions, the index i
represents each investigated damage or group of damages and t is the number
of damages to be investigated to calculate Ac for the particular loading
condition.

.2 To obtain a maximum index A4 for a given subdivision, ¢ has to be equal
to 7, the total number of damages.

3 In practice, the damage combinations to be considered are limited either by
significantly reduced contributions to A (i.e. flooding of substantially larger
volumes) or by exceeding the maximum possible damage length.
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4 The index 4 is divided into partial factors as follows:

p, The p factor is solely dependent on the geometry of the watertight
arrangement of the ship.

v, The v factor is dependent on the geometry of the watertight arrangement
(decks) of the ship and the draught of the initial loading condition. It represents
the probability that the spaces above the horizontal subdivision will not be
flooded.

s, The s factor is dependent on the calculated survivability of the ship after
the considered damage for a specific initial condition.

5 Three initial loading conditions should be used for calculating the index 4.
The loading conditions are defined by their mean draught d, trim and GM (or
KG). The mean draught and trim are illustrated in the figure below.

— e

7 d

Y o
___________ e _7[Mea1 draught o
d

6 The GM (or KG) values for the three loading conditions could, as a first
attempt, be taken from the intact stability GM (or KG) limit curve. If the
required index R is not obtained, the GM (or KG) values may be increased (or
reduced), implying that the intact loading conditions from the intact stability
book must now meet the GM (or KG) limit curve from the damage stability
calculations derived by linear interpolation between the three GMs.

Regulation 7.2
1 The calculations for differing trim should be carried out with the same initial
trim for the partial and deepest subdivision draughts. For the light service
draught, the actual service trim should be used (refer to the Explanatory Notes
for regulation 2.11).

2 Each combination of the index within the formula given in regulation 7.1
should not be less than the requirement given in regulation 6.2. Each partial
index A4 should comply with the requirements of regulation 6.1.

3 Example:

Based on the GM limiting curves obtained from damage stability
calculations of each trim, an envelope curve covering all calculated trim values
should be developed.

Calculations covering different trim values should be carried out in steps
not exceeding 1 % of L . The whole range including intermediate trims should
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be covered by the damage stability calculations. Refer to the example showing
an envelope curve obtained from calculations of 0 trim and 1 % of L .

GM

Envelope curve
covering trim

= ranges from
0.5% forward to
1.5% aft

——= Trim=0

—  Trim=1% L aft

d, d, d,

Draught

Regulation 7.5
1 With the same intent as wing tanks, the summation of the attained index
A should reflect effects caused by all watertight bulkheads and flooding
boundaries within the damaged zone. It is not correct to assume damage only
to the centreline and ignore changes in subdivision that would reflect lesser
contributions.
2 In the forward and aft ends of the ship where the sectional breadth is less
than the ship’s breadth B, transverse damage penetration can extend beyond
the centreline bulkhead. This application of the transverse extent of damage
is consistent with the methodology to account for the localized statistics
which are normalized on the greatest moulded breadth B rather than the local
breadth.
3 Where longitudinal corrugated bulkheads are fitted in wing compartments or
on the centreline, they may be treated as equivalent plane bulkheads provided
the corrugation depth is of the same order as the stiffening structure. The same
principle may also be applied to transverse corrugated bulkheads.

Regulation 7.7
1 Pipes and valves directly adjacent to a bulkhead or to a deck can be considered
to be part of the bulkhead or deck, provided the separation distance is of the
same order as the bulkhead or deck stiffening structure. The same applies for
small recesses, drain wells, etc.
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2 The provision for allowing «minor progressive flooding» should be limited
to pipes penetrating a watertight subdivision with a total cross-sectional area of
not more than 710 mm? between any two watertight compartments.

REGULATION 7-1 - CALCULATION OF THE FACTOR p, GENERAL

1 The definitions below are intended to be used for the application of part B-1
only.

2 In regulation 7-1, the words «compartmenty» and «group of compartments»
should be understood to mean «zone» and «adjacent zonesy.

3 Zone — a longitudinal interval of the ship within the subdivision length.

4 Room — a part of the ship, limited by bulkheads and decks, having a specific
permeability.

5 Space — a combination of rooms.

6 Compartment — an onboard space within watertight boundaries.

7 Damage — the three dimensional extent of the breach in the ship.

8 For the calculation of p, v, r and b only the damage should be considered,
for the calculation of the s-value the flooded space should be considered. The
figures below illustrate the difference.

Damage shown as the bold square: Flooded space shown below:

o000 i
m=ialy

SRR AR,

Regulation 7-1.1.1
1 The coefficients b,,, b, ,, b, and b,, are coefficients in the bi-linear probability
density function on normalized damage length (J). The coefficient b, is
dependent on whether L is greater or less than L* (i.e. 260 m); the other

coefficients are valid irrespective of L .
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Longitudinal subdivision

2 In order to prepare for the calculation of index A, the ship’s subdivision
length L is divided into a fixed discrete number of damage zones. These
damage zones will determine the damage stability investigation in the way of
specific damages to be calculated.

3 There are no rules for the subdividing, except that the length L defines the
extremes for the actual hull. Zone boundaries need not coincide with physical
watertight boundaries. However, it is important to consider a strategy carefully to
obtain a good result (that is a large attained index A4). All zones and combination
of adjacent zones may contribute to the index 4. In general it is expected that
the more zone boundaries the ship is divided into the higher will be the attained
index, but this benefit should be balanced against extra computing time. The
figure below shows different longitudinal zone divisions of the length L .

7

j i

I I l
‘ . . . H . . H . . . .
21 22 z3
e T o T o S B B =
Z1 22 Z3 | 24 25 Z6 Z7 Z8. 729 Z10 Zn
LS

4 The first example is a very rough division into three zones of approximately
the same size with limits where longitudinal subdivision is established. The
probability that the ship will survive a damage in one of the three zones is
expected to be low (i.e. the s-factor is low or zero) and, therefore, the total at-
tained index 4 will be correspondingly low.

5 In the second example the zones have been placed in accordance with the
watertight arrangement, including minor subdivision (as in double bottom,
etc.). In this case there is a much better chance of obtaining higher s-factors.

6 Where transverse corrugated bulkheads are fitted, they may be treated as
equivalent plane bulkheads, provided the corrugation depth is of the same
order as the stiffening structure.

7 Pipes and valves directly adjacent to a transverse bulkhead can be considered
to be part of the bulkhead, provided the separation distance is of the same order
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as the bulkhead stiffening structure. The same applies for small recesses, drain
wells, etc.

8 For cases where the pipes and valves are outside the transverse bulkhead
stiffening structure, when they present a risk of progressive flooding to other
watertight compartments that will have influence on the overall attained index A,
they should be handled either by introducing a new damage zone and accounting
for the progressive flooding to associated compartments or by introducing a gap.
9 The triangle in the figure below illustrates the possible single and multiple
zone damages in a ship with a watertight arrangement suitable for a seven-zone
division. The triangles at the bottom line indicate single zone damages and the
parallelograms indicate adjacent zones damages.

Max damage Iength'
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10 As an example, the triangle illustrates a damage opening the rooms in zone
2 to the sea and the parallelogram illustrates a damage where rooms in the
zones 4, 5 and 6 are flooded simultaneously.
11 The shaded area illustrates the effect of the maximum absolute damage
length. The p-factor for a combination of three or more adjacent zones equals
zero if the length of the combined adjacent damage zones minus the length
of the foremost and the aft most damage zones in the combined damage
zone is greater than the maximum damage length. Having this in mind when
subdividing L could limit the number of zones defined to maximize the attained

index A.

12 As the p-factor
is related to the wa-
tertight arrangement
by the longitudinal
limits of damage
zones and the trans-
verse distance from
the ship side to any
longitudinal barrier
in the zone, the fol-
lowing indices are
introduced:

j: the damage
zone number start-
ing with No.1 at the
stern;

n: the number
of adjacent damage
zones in question
where j is the aft
zone;

k: the number of
a particular longitu-
dinal bulkhead as a
barrier for transverse
penetration in a dam-
age zone counted
from shell towards
the centreline. The
shell has No.0;
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K: total number of transverse penetration boundaries;

P, . the p-factor for a damage in zone j and next (n-1) zones forward of j
damaged to the longitudinal bulkhead £.

Pure longitudinal subdivision

Single damage zone, pure longitudinal subdivision:

P, =p(xl,x2).

x?‘j X2.r'

Zones |
n=1: damage to 1 Zone

Two adjacent zones, pure longitudinal subdivision:

=p(xl,x2 )-pEl,x2)-p(xl ,x2 ).

Already taken
into account

Zones j*1
n=2: damage to 2 Zones
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Three or more adjacent zones, pure longitudinal subdivision:

pj,n:p(xl/"x2j+n—|)7p(xlj’xzj+n—2) 7p(xlj+[’x2j+n—l)+p(xlj+/’x2j+n—2)'

Already taken
into account

X 1}. X 1'!.+ : xzj.n_z xzj.. 1

Zones | j*1 Jj+n-1
n=3: damage to 3 Zones

Regulation 7-1.1.2

Transverse subdivision in a damage zone
1 Damage to the hull in a specific damage zone may just penetrate the ship’s
watertight hull or penetrate further towards the centreline. To describe the
probability of penetrating only a wing compartment, a probability factor r is
used, based mainly on the penetration depth b. The value of r is equal to 1, if
the penetration depth is B/2 where B is the maximum breadth of the ship at the
deepest subdivision draught ds, and » =0 if b = 0.
2 The penetration depth b is measured at level deepest subdivision draught ds
as a transverse distance from the ship side right-angled to the centreline to a
longitudinal barrier.
3 Where the actual watertight bulkhead is not a plane parallel to the shell, b
should be determined by means of an assumed line, dividing the zone to the
shell in a relationship b /b, with 1/2 < b /b, < 2.
4 Examples of such assumed division lines are illustrated in the figure below. Each
sketch represents a single damage zone at a water line plane level d and the longi-
tudinal bulkhead represents the outermost bulkhead position below d_+ 12,5 m.
5 In calculating r-values for a group of two or more adjacent compartments,
the b-value is common for all compartments in that group, and equal to the
smallest b-value in that group:
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b=min{b,b,, ..., b},

where: n — number of wing compartments in that group;

b, b,, ..., b, —mean values of b for individual wing compartments contained in the group.
cenlraling | — « — ¢ — — —. — centreling | — @ — @ —  —  — . 4~
_____ by(s 2bs) 1 e
b l 5
shell L shell L
re———— = = p— = =
centreline | — - — + — ‘[ — centreling | — - —  }— - — - — o4
by(= 2b;) I ““‘n—r by(< 2bg) : ==
| I :
shell L shell ¥
e—— = ——le—— = — le— = -
centreling | — + — + — ¢ —_— —_—. - centreline4— - — - — « —  — . —
b,
***** ¢4
b= 2by) b — bi(= 2bz)
by |
shell l L ! shell
= B —
centreling | — - — - — C—
by(= 2by) F J;_‘ -
b =
shell J’_ :
2
le— = - —
Accumulating p

6 The accumulated value ofp for one zone or a group of adjacent zones is
determined by:

Diw™ & Pjnwe

k=1

fn-1
where K, = > K, the total number of b, for the adjacent zones question.
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7 The figure above illustrates b’s for adjacent zones. The zone j has two pen-
etration limits and one to the centre, the zone j + 1 has one b and the zone
j + n—1 has one value for b. The multiple zones will have (2 + 1 + 1) four
values of b, and sorted in increasing order they are:

G 30,1538y 103503 0, -
8 Because of the expression for 7(x1, x2, b) only one b, should be considered. To
minimize the number of calculations, b’ of the same value may be deleted.

As (bj,l; bj+n—l,l; bj’z; bj’K).
Examples of multiple zones having a different b
9 Examples of combined damage zones and damage definitions are given in
the figures below. Compartments are identified by R10, R12, etc.

centreline
R32
R10 R20 y
R31 b
! shell
- Zone 1 ——- -Zone 2- —- -Zone 3 -

Combined damage of zones 1 + 2 + 3 includes a limited penetration to b,,
taken into account generating two damages:
1) to b, with R10, R20 and R31 damaged;
2) to B/2 with R10, R20, R31 and R32 damaged.
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P R ——— Y I - cen"e'i“e
R12| R22 R32
R11 b, R1 o l— !
b, R31 b,
! ! ; shell
- Zone 1 -— Zone 2 -— Zone 3 -

Combined damage of zones 1 + 2 + 3 includes 3 different limited damage penetrations
generating four damages:
1) to b, with R11, R21 and R31 damaged,;
2) to b, with R11, R21, R31 and R32 damaged;
3) to b, with R11, R21, R31, R32, and R22 damaged;
4) to B/2 with R11, R21, R31, R32, R22 and R12 damaged.

- [ - mnlreline
R22 R32
1 1
b, R31 bs
T T shell
- Zone 1 -— Zone 2 —_ Zone 3 -

Combined damage of zone 1 + 2 + 3 including 2 different limited damage penetrations
(b, <b,=b,) generating three damages:
1) to b, with R11, R21 and R31 damaged;
2) to b, with R11, R21, R31 and R12, damaged;
3) to B/2 with R11, R21, R31, R12, R22 and R32 damaged.

10 A damage having a transverse extent b and a vertical extent /7, leads to
the flooding of both wing compartment and hold; for 5 and H, only the wing
compartment is flooded. The figure below illustrates a partial subdivision
draught dp damage.

11 The same is valid if b-values are calculated for arrangements with sloped
walls.

12 Pipes and valves directly adjacent to a longitudinal bulkhead can be
considered to be part of the bulkhead, provided the separation distance is of
the same order as the bulkhead stiffening structure. The same applies for small
recesses, drain wells, etc.
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NRCAE A

deepest
subdivision
draught ds

REGULATION 7-2 — CALCULATION OF THE FACTOR ST

General
1 Initial condition — an intact loading condition to be considered in the damage
analysis described by the mean draught, vertical centre of gravity and the
trim; or alternative parameters from where the same may be determined (ex.
displacement, GM and trim). There are three initial conditions corresponding
to the three draughts d,, dp and d,.
2 Immersion limits — immersion limits are an array of points that are not to be
immersed at various stages of flooding as indicated in regulations 7-2.5.2 and
7-2.5.3.
3 Openings —all openings need to be defined: both weathertight and unprotected.
Openings are the most critical factor to preventing an inaccurate index A. If
the final waterline immerses the lower edge of any opening through which
progressive flooding takes place, the factor «s» may be recalculated taking
such flooding into account. However, in this case the s value should also be
calculated without taking into account progressive flooding and corresponding
opening. The smallest s value should be retained for the contribution to the
attained index.

Regulation 7-2.1
1 In cases where the GZ curve may include more than one «range» of positive
righting levers for a specific stage of flooding, only one continuous positive
«range» of the GZ curve may be used within the allowable range/heel limits
for calculation purposes. Different stages of flooding may not be combined in
a single GZ curve.
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Figure 1

f:'zmaxl sz ‘{
A

T T

p 5, “
> <

range, range»

9 6.1 &1 6 &~

>

2 In figure 1, the s-factor may be calculated from the heel angle, range and
corresponding GZ _of the first or second «range» of positive righting levers.
In figure 2, only one s-factor can be calculated.

Figure 2 \ GZ

I 1 1
“ .
/]
range

6& 9\'

I I\ heel

Regulation 7-2.2

Intermediate stages of flooding
1 The case of instantaneous flooding in unrestricted spaces in way of the
damage zone does not require intermediate stage flooding calculations.
Where intermediate stages of flooding calculations are necessary in
connection with progressive flooding, they should reflect the sequence of
filling as well as filling level phases. Calculations for intermediate stages of
flooding should be performed whenever equalization is not instantaneous,
i.e. equalization is of a duration greater than 60 s. Such calculations
consider the progress through one or more floodable (non-watertight)
spaces. Bulkheads surrounding refrigerated spaces, incinerator rooms and
longitudinal bulkheads fitted with non-watertight doors are typical examples
of structures that may significantly slow down the equalization of main
compartments.
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Flooding boundaries
2 If a compartment contains decks, inner bulkheads, structural elements and
doors of sufficient tightness and strength to seriously restrict the flow of water,
for intermediate stage flooding calculation purposes it should be divided into
corresponding non-watertight spaces. It is assumed that the non-watertight
divisions considered in the calculations are limited to «A» class fire-rated
bulkheads and do not apply to «B» class fire-rated bulkheads normally used in
accommodation areas (e.g., cabins and corridors). This guidance also relates
to regulation 4.4.

Sequentialflooding computation
3 For each damage scenario, the damage extent and location determine the
initial stage of flooding. Calculations should be performed in stages, each
stage comprising of at least two intermediate filling phases in addition to the
full phase per flooded space. Unrestricted spaces in way of damage should
be considered as flooded immediately. Every subsequent stage involves all
connected spaces being flooded simultaneously until an impermeable boundary
or final equilibrium is reached. If due to the configuration of the subdivision
in the ship it is expected that other intermediate stages of flooding are more
onerous, then those should be investigated.

Cross-flooding/equalization
4 In general, cross-flooding is meant as a flooding of an undamaged space on
the other side of the ship to reduce the heel in the final equilibrium condition.
5 The cross-flooding time should be calculated in accordance with the
Recommendation on a standard method for evaluating cross-flooding
arrangements (resolution MSC.245(83)). If complete fluid equalization occurs
in 60 s or less, it should be treated as instantaneous and no further calculations
need to be carried out. Additionally, in cases where s nal — 1 is achieved in 60 s
or less, but equalization is not complete, instantaneous flooding may also be
assumed if s, , will not become reduced. In any cases where complete fluid
equalization exceeds 60s, the value of s, . after 60s is the first intermediate
stage to be considered. Only passive open cross-flooding arrangements without
valves should be considered effective for instantaneous flooding cases.
6 If complete fluid equalization can be finalized in 10 min or less, the assessment
of survivability can be carried out for passenger ships as the smallest values of
Sintermediate or Sﬁnal'
7 In case the equalization time is longer than 10 min, s nal is calculated for the
floating position achieved after 10 min of equalization. This floating position
is computed by calculating the amount of flood water according to resolution
MSC.245(83) using interpolation, where the equalization time is set to 10 min,
i.e. the interpolation of the flood water volume is made between the case before
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equalization (7 = 0) and the total calculated equalization time.
8 In any cases where complete fluid equalization exceeds 10 min, the value of
S used in the formula in regulation 7-2.1.1 should be the minimum of S nar AL
10 min or at final equalization.

Cargo ships
9 If the Administration considers that the stability in intermediate stages of
flooding in a cargo ship may be insufficient, it may require further investigation
thereof.

Regulation 7-2.4

The displacement is the intact displacement at the subdivision draught in
question (d,, dp and d) Regulation 7-2.4.1.1

The beam B used in this paragraph means breadth as defined in regula-
tion 2.8.

Regulation 7-2.4.1.2

The parameter A (projected lateral area) used in this paragraph does not
refer to the attained subdivision index.

Regulation 7-2.5

In cargo ships where cross-flooding devices are fitted, the safety of the ship
should be maintained in all stages of flooding. The Administration may request
for this to be demonstrated. Cross-flooding equipment, if installed, should have
the capacity to ensure that the equalization takes place within 10 min.

Regulation 7-2.5.2.1

Unprotected openings
1 The flooding angle will be limited by immersion of such an opening. It is
not necessary to define a criterion for non-immersion of unprotected openings
at equilibrium, because if it is immersed, the range of positive GZ limited to
flooding angle will be zero so «s» will be equal to zero.
2 An unprotected opening connects two rooms or one room and the outside. An
unprotected opening will not be taken into account if the two connected rooms
are flooded or none of these rooms are flooded. If the opening is connected to
the outside, it will not be taken into account if the connected compartment is
flooded. An unprotected opening does not need to be taken into account if it
connects a flooded room or the outside to an undamaged room, if this room
will be considered as flooded in a subsequent stage.

Openings fitted with a weathertight mean of closing («weathertight
openingsy)
3 The survival «S» factor will be «0» if any such point is submerged at a stage
which is considered as «final». Such points may be submerged during a stage
or phase which is considered as «intermediate», or within the range beyond
equilibrium.
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4 If an opening fitted with a weathertight means of closure is submerged at
equilibrium during a stage considered as intermediate, it should be demonstrated
that this weathertight means of closure can sustain the corresponding head of
water and that the leakage rate is negligible.
5 These points are also defined as connecting two rooms or one room and the
outside, and the same principle as for unprotected openings is applied to take
them into account or not. If several stages have to be considered as «final», a
«weathertight opening» does not need to be taken into account if it connects
a flooded room or the outside to an undamaged room if this room will be
considered as flooded in a successive «final» stage.

Regulation 7-2.5.2.2
1 Partial immersion of the bulkhead deck may be accepted at final equilibrium.
This provision is intended to ensure that evacuation along the bulkhead
deck to the vertical escapes will not be impeded by water on that deck. A
«horizontal evacuation route» in the context of this regulation means a route on
the bulkhead deck connecting spaces located on and under this deck with the
vertical escapes from the bulkhead deck required for compliance with SOLAS
chapter I1-2.
2 Horizontal evacuation routes on the bulkhead deck include only escape routes
(designated as category 2 stairway spaces according to SOLAS regulation II-
2/9.2.2.3 or as category 4 stairway spaces according to SOLAS regulation
11-2/9.2.2.4 for passenger ships carrying not more than 36 passengers) used
for the evacuation of undamaged spaces. Horizontal evacuation routes do
not include corridors (designated as category 3 corridor spaces according to
SOLAS regulation 11-2/9.2.2.3 or as category 2 corridor spaces according to
SOLAS regulation 11-2/9.2.2.4 for passenger ships carrying not more than 36
passengers) within the damaged space. No part of a horizontal evacuation route
serving undamaged spaces should be immersed.
3 5,= 0 where it is not possible to access a stair leading up to the embarkation
deck from an undamaged space as a result of flooding to the «stairway» or
«horizontal stairway» on the bulkhead deck.
4 Horizontal escapes situated in way of the damage extent may remain effective,
therefore Si need not be taken as zero. Contributions to the attained index A
may still be gained.

Regulation 7-2.5.3.1
1 The purpose of this paragraph is to provide an incentive to ensure that
evacuation through a vertical escape will not be obstructed by water from
above. The paragraph is intended for smaller emergency escapes, typically
hatches, where fitting of a watertight or weathertight means of closure would
otherwise exclude them from being considered as flooding points.
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2 Since the probabilistic regulations do not require that the watertight
bulkheads be carried continuously up to the bulkhead deck, care should be
taken to ensure that evacuation from intact spaces through flooded spaces
below the bulkhead deck will remain possible, for instance by means of a
watertight trunk.

BHD
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Regulation 7-2.6

The sketches in the figure illustrate the connection between position
of watertight decks in the reserve buoyancy area and the use of factor v for
damages below these decks.

Above the waterline In this example, there are 3 horizontal
b subdivisions to be taken into account as the
[ vertical extent of damage.

123 ,/ $ 125m The example shows the maximum possible
Hs I £ d ’ vertical extent of damage d + 12.5 m is
= j o positioned between H, and H,. H, with factor
/' v,, H, with factor v, >v but v, <1 and H, with
. ; N—- factor v,=1L
H. The factors v, and v, are the same as above.
" The reserve buoyancy above H, should be
- taken undamaged in all damage cases.
H / $d 125m
=
T LU AL bl
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Below the waterline The combination of damages into the rooms
R1, R2 and R3 positioned below the initial
water line should be chosen so that the

|

i — d damage with the lowest s-factor is taken into

| E; account. That often results in the definition

il R3 [ of alternative damages to be calculated and
T I' BRAAREARE LALLM compared. If the deck taken as lower limit

| Dam. Zone | of damage is not watertight, down flooding

should be considered.

Regulation 7-2.6.1
The parameters x, and x, are the same as parameters x1 and x2 used in
regulation 7-1.

REGULATION 7-3 - PERMEABILITY

Regulation 7-3.2
1 The following additional cargo permeabilities may be used:

Spaces Permeability Permeability Permeability

P at draught d, at draught d,, at draught d,
Timber cargo in holds 0,35 0,7 0,95
‘Wood chip cargo 0,6 0,7 0,95

2 Reference is made to MSC/Circ.998 (IACS Unified Interpretation regarding
timber deck cargo in the context of damage stability requirements) regarding
timber deck cargo.

Regulation 7-3.3
1 Concerning the use of other figures for permeability «if substantiated by
calculations», such permeabilities should reflect the general conditions of the
ship throughout its service life rather than specific loading conditions.
2 This paragraph allows for the recalculation of permeabilities. This should
only be considered in cases where it is evident that there is a major discrep-
ancy between the values shown in the regulation and the real values. It is not
designed for improving the attained value of a deficient ship of regular type by
the modification of chosen spaces in the ship that are known to provide signifi-
cantly onerous results. All proposals should be considered on a case-by-case
basis by the Administration and should be justified with adequate calculations
and arguments.

82



REGULATION 8 — SPECIAL REQUIREMENTS CONCERNING
PASSENGER SHIP STABILITY

Regulations 8.3.2 to 8.3.5

The number of persons carried, which is specified in these paragraphs,
equals the total number of persons the ship is permitted to carry (and not
N=N, +2N, as defined in regulation 6).

REGULATION 8-1 - SYSTEM CAPABILITIES AFTER
A FLOODING CASUALTY ON PASSENGER SHIPS

Regulation 8-1.2

1 In the context of this regulation, «compartment» has the same meaning as
defined under regulation 7-1 of these Explanatory Notes (i.e. an onboard space
within watertight boundaries).

2 The purpose of the paragraph is to prevent any flooding of limited extent
from immobilizing the ship. This principle should be applied regardless of
how the flooding might occur. Only flooding below the bulkhead deck need
be considered.

REGULATION 9 - DOUBLE BOTTOMS IN PASSENGER SHIPS
AND CARGO SHIPS OTHER THAN TANKERS

Regulation 9.1
1 This regulation is intended to minimize the impact of flooding from a minor
grounding. Special attention should be paid to the vulnerable area at the turn
of the bilge. When justifying a deviation from fitting an inner bottom an
assessment of the consequences of allowing a more extensive flooding than
reflected in the regulation should be provided.
2 Except as provided in regulations 9.3 and 9.4, parts of the double bottom
not extended for the full width of the ship as required by regulation 9.1 should
be considered an unusual arrangement for the purpose of this regulation and
should be handled in accordance with regulation 9.7.

Regulation 9.2

If an inner bottom is located higher than the partial subdivision draught
dp, this should be considered an unusual arrangement and should be handled
in accordance with regulation 9.7.

Regulation 9.6
1 Any part of a passenger ship or a cargo ship where a double bottom is omitted
in accordance with regulation 9.1, 9.4 or 9.5 shall be capable of withstanding
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bottom damages, as specified in regulation 9.8. The intent of this provision is
to specify the circumstances under which the Administration should require
calculations, which damage extents to assume and what survival criteria to
apply when double bottoms are not fitted.
2 The definition of «watertight» in regulation 2.17 implies that the strength
of inner bottoms and other boundaries assumed to be watertight should be
verified if they are to be considered effective in this context.

Regulation 9.7

The reference to a «plane» in regulation 9.2 does not imply that the
surface of the inner bottom may not be stepped in the vertical direction.
Minor steps and recesses need not be considered unusual arrangements for
the purpose of this paragraph as long as no part of the inner bottom is located
below the reference plane. Discontinuities in way of wing tanks are covered
by regulation 9.4.

B/20

Regulation 9.8

1 The term «all service conditions» used in this paragraph means the three
loading conditions used to calculate the attained subdivision index A.

2 The damage extents specified in this paragraph should be applied to all parts
of the ship where no double bottom is fitted, as permitted by regulations 9.1,
9.4 or 9.5, and include any adjacent spaces located within the extent of damage.
Small wells in accordance with regulation 9.3 do not need to be considered
damaged even if within the extent of the damage. Possible positions of the
damages are shown in an example below (parts of the ship not fitted with
a double bottom are shaded; the damages to be assumed are indicated by
boxes).

84



L]

==

Regulation 9.9

1 For the purpose of identifying «large lower holds», horizontal surfaces having
a continuous deck area greater than approximately 30 % in comparison with the
waterplane area at subdivision draught should be taken to be located anywhere
in the affected area of the ship. For the alternative bottom damage calculation,
a vertical extent of B/10 or 3 m, whichever is less, should be assumed.

2 The increased minimum double bottom height of not more than B/10 or 3 m,
whichever is less, for passenger ships with large lower holds, is applicable to
holds in direct contact with the double bottom. Typical arrangements of ro-ro
passenger ships may include a large lower hold with additional tanks between
the double bottom and the lower hold, as shown in the figure below. In such
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cases, the vertical position of the double bottom required to be B/10 or 3 m,
whichever is less, should be applied to the lower hold deck, maintaining the
required double bottom height of B/20 or 2 m, whichever is less (but not less
than 760 mm). The figure below shows a typical arrangement of a modern ro-
ro passenger ferry.

REGULATION 10 — CONSTRUCTION
OF WATERTIGHT BULKHEADS

Regulation 10.1

For the treatment of steps in the bulkhead deck of passenger ships see
Explanatory Notes for regulation 13. For the treatment of steps in the freeboard
deck of cargo ships see Explanatory Notes for regulation 13-1.

REGULATION 12 — PEAK
AND MACHINERY SPACE BULKHEADS,
SHAFT TUNNELS, ETC.

Reference is made to MSC.1/Circ.1211 (Unified interpretations to SOLAS
regulation II-1/10 and regulation 12 of the revised SOLAS chapter II-1
regarding bow doors and the extension of the collision bulkhead) concerning
interpretations regarding bow doors and the extension of the collision
bulkhead.

REGULATION 13 — OPENINGS
IN WATERTIGHT BULKHEADS BELOW THE BULKHEAD DECK
IN PASSENGER SHIPS

General — Steps in the bulkhead deck
1 If the transverse watertight bulkheads in a region of the ship are carried
to a higher deck which forms a vertical step in the bulkhead deck, openings
located in the bulkhead at the step may be considered as being located above
the bulkhead deck. Such openings should then comply with regulation 17 and
should be taken into account when applying regulation 7-2.
2 All openings in the shell plating below the upper deck throughout that
region of the ship should be treated as being below the bulkhead deck and the
provisions of regulation 15 should be applied. See figure 13.2.

Regulation 13.4

In cases where main and auxiliary propulsion machinery spaces, including
boilers serving the needs for propulsion, are divided by watertight longitudinal
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1 Bulkhead deck 2 Considered as located above the bulkhead deck
3 Ship's side 4 Considered as located below the bulkhead deck

Fig. 13.2
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Fig. 13.4

bulkheads in order to comply with redundancy requirements (e.g., according
to regulation 8-1.2), one watertight door in each watertight bulkhead may be
permitted, as shown in the figure 13.4.

Regulation 13.7.6

The IEC standard referenced in the footnote (IEC publication 529, 1976)
has been replaced by the newer standard IEC 60529:2003.
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REGULATION 13-1 - OPENINGS IN WATERTIGHT BULKHEADS
AND INTERNAL DECKS IN CARGO SHIPS

Regulation 13-1.1

1 If the transverse watertight bulkheads in a region of the ship are carried
to a higher deck than in the remainder of the ship, openings located in
the bulkhead at the step may be considered as being located above the
freeboard deck.

2 All openings in the shell plating below the upper deck throughout that region
of the ship should be treated as being below the freeboard deck, similar to the
bulkhead deck for passenger ships (see relevant figure under regulation 13
above), and the provisions of regulation 15 should be applied.

REGULATION 15 — OPENINGS IN THE SHELL PLATING BELOW
THE BULKHEAD DECK OF PASSENGER SHIPS
AND THE FREEBOARD DECK OF CARGO SHIPS

General — Steps in the bulkhead deck and freeboard deck

For the treatment of steps in the bulkhead deck of passenger ships see
Explanatory Notes for regulation 13. For the treatment of steps in the freeboard
deck of cargo ships see Explanatory Notes for regulation 13-1.

REGULATION 15-1- EXTERNAL OPENINGS
IN CARGO SHIPS REGULATION 15-1.1

With regard to air-pipe closing devices, they should be considered
weathertight closing devices (not watertight). This is consistent with their
treatment in regulation 7-2.5.2.1. However, in the context of regulation 15-1,
«external openings» are not intended to include air-pipe openings.

REGULATION 16 - CONSTRUCTION AND INITIAL TESTS OF
WATERTIGHT DOORS, SIDESCUTTLES, ETC.

Regulation 16.2
1 Watertight doors should be tested by water pressure to a head of water
measured from the lower edge of the door opening to the bulkhead deck or the
freeboard deck, or to the most unfavourable final or intermediate waterplane
during flooding, whichever is greater.
2 Large doors, hatches or ramps on passenger and cargo ships, of a design
and size that would make pressure testing impracticable, may be exempted
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from regulation 16.2, provided it is demonstrated by calculations that the
doors, hatches or ramps maintain watertightness at design pressure with a
proper margin of resistance. Where such doors utilize gasket seals, a prototype
pressure test to confirm that the compression of the gasket material is capable
of accommodating any deflection, revealed by the structural analysis, should
be carried out. After installation every such door, hatch or ramp should be
tested by means of a hose test or equivalent.

Note. See Explanatory Notes for regulation 13 for additional information regarding the
treatment of steps in the bulkhead deck of passenger ships. See Explanatory Notes for regulation
13-1 for additional information regarding the treatment of steps in the freeboard deck of cargo
ships.

REGULATION 17 — INTERNAL WATERTIGHT INTEGRITY OF
PASSENGER SHIPS ABOVE THE BULKHEAD DECK

General — Steps in the bulkhead deck

For the treatment of steps in the bulkhead deck of passenger ships see
Explanatory Notes for regulation 13.

Regulation 17.1

Watertight sliding doors with reduced pressure head complying with the
requirements of MSC/Circ.541, as may be amended, should be in line with
regulation 7-2.5.2.1. These types of tested watertight sliding doors with reduced
pressure head could be immersed during intermediate stages of flooding.

Regulation 17.3

These provisions regarding the open end of air pipes should be applied
only to damages of longitudinal and transverse extent as defined in regulation
8.3 but limited to the bulkhead deck and involving tanks having their open end
terminating within the superstructure.
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APPENDIX

GUIDELINES FOR THE PREPARATION OF SUBDIVISION
AND DAMAGE STABILITY CALCULATIONS

1 GENERAL
1.1 PURPOSE OF THE GUIDELINES

1.1.1 These Guidelines serve the purpose of simplifying the process of
the damage stability analysis, as experience has shown that a systematic and
complete presentation of the particulars results in considerable saving of time
during the approval process.

1.1.2 A damage stability analysis serves the purpose to provide proof of the
damage stability standard required for the respective ship type. At present, two
different calculation methods, the deterministic concept and the probabilistic
concept are applied.

1.2 SCOPE OF ANALYSIS AND DOCUMENTATION ON BOARD

1.2.1 The scope of subdivision and damage stability analysis is determined
by the required damage stability standard and aims at providing the ship’s
master with clear intact stability requirements. In general, this is achieved
by determining KG-respective GM-limit curves, containing the admissible
stability values for the draught range to be covered.

1.2.2 Within the scope of the analysis thus defined, all potential or necessary
damage conditions will be determined, taking into account the damage stability
criteria, in order to obtain the required damage stability standard. Depending
on the type and size of ship, this may involve a considerable amount of
analyses.

1.2.3 Referring to SOLAS chapter regulation 19, the necessity to provide
the crew with the relevant information regarding the subdivision of the ship
is expressed, therefore plans should be provided and permanently exhibited
for the guidance of the officer in charge. These plans should clearly show
for each deck and hold the boundaries of the watertight compartments, the
openings therein with means of closure and position of any controls thereof,
and the arrangements for the correction of any list due to flooding. In addition,
Damage Control Booklets containing the aforementioned information should
be available.

90



2 DOCUMENTS FOR SUBMISSION

2.1 PRESENTATION OF DOCUMENTS

The documentation should begin with the following details: principal dimen-
sions, ship type, designation of intact conditions, designation of damage condi-
tions and pertinent damaged compartments, KG-respective GM-limit curve.

2.2 GENERAL DOCUMENTS

For the checking of the input data, the following should be submitted:

.1 main dimensions;

.2 lines plan, plotted or numerically; I:\\MSC\85\26-Add-1.doc

.3 hydrostatic data and cross curves of stability (including drawing of the
buoyant hull);

4 definition of sub-compartments with moulded volumes, centres of
gravity and permeability;

.5 layout plan (watertight integrity plan) for the sub-compartments
with all internal and external opening points including their connected sub-
compartments, and particulars used in measuring the spaces, such as general
arrangement plan and tank plan. The subdivision limits, longitudinal, transverse
and vertical, should be included;

.6 light service condition;

.7 load line draught;

.8 coordinates of opening points with their level of tightness (e.g.,
weathertight, unprotected);

.9 watertight door location with pressure calculation;

.10 side contour and wind profile;

.11 cross and down flooding devices and the calculations thereof according
to resolution MSC.245(83) with information about diameter, valves, pipe
lengths and coordinates of inlet/outlet;

.12 pipes in damaged area when the destruction of these pipes results in
progressive flooding; and

.13 damage extensions and definition of damage cases.

2.3 SPECIAL DOCUMENTS
The following documentation of results should be submitted.
2.3.1 Documentation.

2.3.1.1 Initial data:
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-1 subdivision length L ;

.2 initial draughts and the corresponding GM-values;

.3 required subdivision index R; and

.4 attained subdivision index 4 with a summary table for all contributions
for all damaged zones.

2.3.1.2 Results for each damage case which contributes to the index A4:

.1 draught, trim, heel, GM in damaged condition;

.2 dimension of the damage with probabilistic valuesp, v and r;

.3 righting lever curve (including GZmax and range) with factor of
survivability s;

.4 critical weathertight and unprotected openings with their angle of
immersion; and

.5 details of sub-compartments with amount of in-flooded water/lost
buoyancy with their centres of gravity.

2.3.1.3 In addition to the requirements in paragraph 2.3.1.2, particulars
of non-contributing damages (s, = 0 and p, > 0,00) should also be submitted
for passenger ships and ro-ro ships fitted with long lower holds including full
details of the calculated factors.

2.3.2 Special consideration.

For intermediate conditions, as stages before cross-flooding or before
progressive flooding, an appropriate scope of the documentation covering the
aforementioned items is needed in addition.
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