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The following amendments to Publication No. 85/FRequirements Concern-
ing the Construction and Strength of the Hull and il Equipment of Sea-going
Oil Tankers of 150 m in Length and above — 2010ybabeen introduced:

1. Inparagraphl.1.1.4 the last sentence has been amended to read:

PRS will also decide how to apply these Rules tpsstivhose main
particulars are outside normal ranges (see 2.3)1.2.

2. Paragraph4.2.6.3.6has been amended to red®.6.3.6 When several
openings are located in or adjacent to the sanmss<gection, the total equiva-
lent breadth of the combined openiddses shall be deducted, see 4.2.6.3.7 to
4.2.6.3.8 and Figure 4.2.6.3.6.

3. In paragraph.3.2.5.1in the definition of “P”, item d) has been addedthé
end:

d) Paragraphs 8.6.2.4.1 and 8.6.2.5.3 as applidabline particular struc-
ture under consideration;

4. In paragraph4.3.2.5.1the definition of “g” has been amended to read:

¢, — coefficient for the design load set being coased, to be taken as:
= 1.2 for acceptance criteria set AC1 and slostigign load,
= 1.1 for acceptance criteria set AC2.

5. Paragraph.3.2.6.1has been amended to read:

4.3.2.6.1 Air and drain holes and scallops shall be kep¢agt 200mm clear
of the toes of end brackets, end connections arat areas of high stress con-
centration measured along the length of the seiféoward the mid-span and
50 mm measured along the length in the oppositectiim. See Figure
4.3.2.6.1 b). Openings that have been fitted witising plates, such as scal-
lops, may be permitted in way of block fabricatioutts. In areas where the
shear stress is less than 60 percent of the allewiafit, alternative arrange-
ments may be accepted. Openings shall be well-edingigure 4.3.2.6.1 a)
shows some examples of air and drain holes antbpsaln general, the ratio
of a/b, as defined in Figure 4.3.2.6.1a), shall be betw@® and 1.0. In fa-
tigue sensitive areas further consideration mayeheired with respect to the
details and arrangements of openings and scallops.

6. In paragraph.3.4.1.4 the penultimate sentence has been amended to read

A soft heel is not required at the intersectiorhwitatertight bulkheads and
primary support members, where a back brackettesifor where the primary
support member web is welded to the stiffener fdate.



Sub-chapters/paragraplt1.2.5 6.1.2.5.1and 6.1.2.6 (at the beginning of
Sub-chapter 6.1.2ave been renumbered &dl.2.1 6.1.2.1.1and 6.1.2.2re-
spectively

Paragraph6.1.2.3.1has been amended to read:

6.1.2.3.1 For ships intended to operate for long periodaregas with a low-
est mean daily average temperature below -10 dedte(i.e. regular service
during winter to Arctic or Antarctic waters), theatarials in exposed struc-
tures will be specially considered.

Table 6.1.2.3.1-has been amended to read:

Table 6.1.2.3.1-2
Material Class or Grade of Structural Members

Structural member category Material Class or Grade
Within 0.4L Qutside 0.4L
Amidships

Secondary

Longitudinal bulkhead strakes, other than those
belonging to primary category

Deck plating exposed to weather other than that
belonging to primary or special category

Side plating

Class I Grade A%/AH

Primary

Bottom plating including keel plate

Strength deck plating, excluding that belonging to the
special category 1911

Continuous longitudinal members above strength deck, Class II Grade A% /AH
excluding longitudinal hatch coamings 1!
Uppermost strake in longitudinal bulkheads 1@
Vertical strake (hatch side girder) and upper sloped
strake in top wing tank

Special .
Sheer strake at strength deck 12 3 1011] . Class I .
Stringer plate in strength deck U 2 3131 Class III (Class [ outside

Deck strake at longitudinal bulkhead , excluding deck 0.6L amidships)

plating in way of inner hull longitudinal bulkhead 2 4 10)11)
Strength deck plating at outboard corners of cargo hatch
openings *!!

Bilge strake 230

Continuous longitudinal hatch coamings ™!

Other Categories
Plating for stern frames, rudder horns and shaft - Class II
brackets
Longitudinal strength metnbers of strength deck plating for ships Grade Bf AH
with single strength deck™)
Strength members not referred to in above categories % Grade A® /AH Grade A% JAH




Note

=

Not to be less than E/EH within 0.4L anidships in vessels with length, L, exceeding 230m.

Single strakes required to be of material class IIl or E/EH are, within 0.4L amidships, to have breadths
not less than 800 + 5L mum, but need not be greater than 1800mm.

A radius gunwale plate may be considered to meet the requirements for both the stringer plate and
the sheer strake, provided it extends generally 600mm inboard and vertically.

4. For tankers having a breadth, B, exceeding 70m, the centreline strake and the strakes in way of the
longitudinal bulkheads port and starboard, are to be class IIL

May be class I in vessels with a double bottom over the full breadth, B, and with a length, L, less than
150m.

To be not lower than D/ DH within 0.6L amidships of vessels with length, [, exceeding 250m.

For rudder and rudder body plates subjected to stress concentrations (e.g. in way of lower support of
semi-spade rudders or at upper part of spade rudders) class I1l is to be applied.

8. Grade B/ AH to be used for plate thickness more than 40mm. Forengine foundation heavy plates,
Grade B/ AH to be used for plate thickriess more than 30 mm. However, engine foundation heavy

plates outside 0.6L amidships may be of Grade A/AH.
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9, The material class used for reinforcement and the quality of material (i.e. whether normal or higher
strength steel) used for welded attachments, such as spill protection bars and bilge keel, is to be
similar to that of the hull envelope plating in way. Where attachments are made to round gunwale
plates, special consideration will be given to the required grade of steel, taking account of the
intended structural arrangements and attachment details.

10.  The material class for deck plating, sheer strake and upper strake of longitudinal bulkhead within
0.41 amidships shall also be applied at structiiral breaks of the superstructure, irrespective of position.

11, Tobenotlowerthan B/AH within 04L amidships for ships with single strength deck.

10. Paragrapl6.2.1.1.2has been amended to read:

6.2.1.1.2 For ships contracted for construction on or aft€reé@ember 2006,
the date of IMO adoption of the amend8@®LASRegulation 11-1/3-2, by
which an IMO “Performance standard for protectigatings for ballast tanks
and void spacesiill be made mandatory, the coatings of internacgs sub-
ject to the amende8OLASRegulationare to satisfy the requirements of the
IMO performance standard.

For ships contracted for construction on or aftdully 2012, the IMO per-
formance standard is to be applied as interpreyeld@8S Ul SC 223 and Ul
SC 227. In applying IACS Ul SC 223, “Administratids to be read to be the
Polish Register of Shipping.



11. Figure6.3.2.1.2has been changed as follows:

Long bhd 4.0

Long bhd stiff 4.0
Deck trans web 4.0 Deck 4.0
Internals in Face plate 4.0
upper portion Long stiff 4.0 T = Sheerstrake 3.5
of WBT 4.0 | ,,/'/
= ‘\_‘- bbb RRR A IRERES 4 S 625 Fo
b A i 4 T
aF K = P To 3m Below
e T & - Er i} Top of Tank
- Long bhd stiff |7 -
25 o g ] Inner Stringer 3.0
s:\ri‘:e‘:ﬂ ] | skin 4.0
. E T Sideshell 3.0
™ | | (e (see note)
Long stiff 3.0} ]
§ Long bhd 2.5 | L#| 7& - Webplate 3.0
~ ]
r p b .
Hopper 3.0 |2 3 - & Faceplate 35
j: ik ¥ BLy
~ o

Long stiff. 3.0 Long girders 3.0 Bottom and bilge 3.0

Inner bottom 4.0

=
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1. Corrosion additions are given for a standard configuration and without heated cargo
0.5mm to be added for side plating in the quay contact region defined in Figure 5.2.2.4.3.
3. The distance 3 m below top of tank is to be measured parallel to the deck.

12. Sub-paragraph.4.1.2.3 hhas been amended to read:

h)

special assembly

— the distance between upper and lower gudgeostsnde between aft
edge of propeller boss and aft peak bulkhead, wiistern frame as-
sembly, deviation of rudder from shaft centrelitvéist of rudder plate,
and flatness, breadth and length of top plate ah magine bed. Where
boring out of the propeller boss and stern frarkegr solepiece is
carried out at a late stage of construction, tioidbe carried out after
completing the major part of the welding of the @dirt of the ship.
Where block boring is used, the shaft alignmeno ise carried out us-
ing a method and sequence submitted to and re@mbbiz PRS. The
fit-up and alignment of the rudder, pintles andeaxlare to be carried
out after completing the major part of the weldaighe aft part of the
ship. The contacts between the conical surfacestés, rudder stocks
and rudder axles are to be checked before therfinahting



13. InTable 7.6.2.1.1the upper part has been amended to read:

Table 7.6.2.1.1
Design Load Combination
" ———_Design Load Combination
S S+D A
Load components
My _totar Mew-tuary Ma-sea + Muw -
A'\:Ih—tam? - M-il -
Q Qs:ﬂ-}ulrb Q;rv—sca + Qﬂ:r.' -
Weather Deck - Puc-ayn -
Pe | Hull envelope Prys Piys +Prov-dyn -
Ballast tanks (BWE with the greater of
sequenfial filling method) d.) Pip-test Piri-t.l'+P1aa—n‘y11 Pin-ﬁuad
b) Pm-r(fr + Pdmp
Ballast tanks (BWE with flow- tl;e;greater of P 4P. +P. P.
ll‘lIngh method} a) Lin-test in-ir drop in-dyn in-flood
b) Piyarr + Pﬂmp
Py | Cargo tanks including cargo the greater of
tanks designed for filling with | &) Pin-test Pinst Pogpye -25+ -
water ballast b) Pt + Poatoe Piv-ayn
the greater of
Oth@l' ta.uks V\-'ith liqllid filling ﬁ‘) P['"-ﬁﬁf Piﬂ—tl""PnM‘yu Pin—ﬁuad
b‘) Pm-rxfr
Watertight boundaries - - Pinflaoa
p Internal decks for dry spaces Pitat Paiat + Pariyn -
™ [ Decks for heavy units Foat Fetat + Faeayn -

14. Sub-paragrapB.1.1.2.2 a) ihas been amended to read:

i) homogenous loading conditions including a cdnoditat the scantling
draft (homogenous loading conditions shall notudel filling of dry and
clean ballast tanks at departure condition),

15. In paragraph8.1.2.2.2the definition of “ " has been amended to read:

block coefficient, as defined in 4.1.1.9.1, Buhot to be taken as less
than 0.70

Cp —

16. In paragrapiB.1.3.2.2the definition of “q..eis0  has been amended to read:

inetso— first moment of area about the horizontal neutks af the effective
longitudinal members between the vertical levelvhich the shear
stress is being determined and the vertical extyertaken at the
section being considered, [§nThe first moment of area is to be
based on the net thicknessso;



17. In paragraph8.1.3.4.1the definition ofQg« has been amended to read:

Q.r«x— shear force on the longitudinal bulkhead froma #ftringer in loaded
condition with tanks abreast full:

z, —h
= O'8Fstr—k [l_tthdbj ) [kN].

18. ParagraplB.1.6.3.1has been amended to read:

8.1.6.3.1 The vertical extent of higher strength steglused in the deck or
bottom and measured from the moulded deck linedat & keel is not to be
taken less than the following, see also Figure6&311.

g
Zye = A(l——perm) [m] (8.1.6.3.1)
g,
where:
zZ — distance from horizontal neutral axis to mouldedk line or keel
respectively, [m];
o1 — to be taken as 4 Or oy for the hull girder deck and keel respect
ively, [N/mnf];
Odk — hull girder bending stress at moulded deckgjiven by:
M W— + M -V _
= ‘ S = (de—side_ ZNA—neISO)lO s ) [N/mmz]
Iv—nelSO
Ol — hull girder bending stress at keel given by:
- ‘M SW— perm—sea+ M wV—=v

| (ZNA—netso — 4 )10_3 ) [N/mmz];
v-net50

operm  — permissible hull girder bending stress as giveifable 8.1.2.3.3
for design load combination S+D, [N/rfim

Msw-permsex ~ Pe€rmissible hull girder still water bending mornér seagoing
operation, as defined in Sub-chapter 7.2.1.1, [kNm]

Mw- — hogging and sagging vertical wave bending mosexst defined in
Sub-chapter 7.3.4.1, [KNmA., IS to be taken as:

Mwv-nog — fOr assessment with respect to hogging verticaleA@@nding mo-
ment,

Mw-sag — fOr assessment with respect to sagging verticalewsanding mo-
ment;

lvnetso — et vertical hull girder moment of inertia, afided in 4.2.6.1.1,
[m7T;

Zuaneso — Net vertical hull girder moment of inertia, 4]]lmas definedin
4.2.6.1.1;



Zusice — distance from baseline to moulded deck lineds, $m];

Z vertical distance from the baseline to the Kee];

Zuaneso — distance from baseline to horizontal neutras apxn];

ki — higher strength steel factor for the arealefined in Figure
8.1.6.3.1. The factdtis defined in Sub-chaptérl.1.4.

19. Sub-paragrapB.2.5.7.9 b has been amended to read:

b) inner bottom and hopper tank plating
— the inner bottom and hopper tank in way of theuwgation is to be of
at least the same material yield strength as ttaetsd corrugation,
and ‘Z' grade steels as given in 6.1.1.5 are taubed unless plate

through thickness properties are documented foroaph
20. Table 8.2.5.7.6has been amended to read:
Table 8.2.5.7.6

Values ofC;
Bulkhead Atlower end of I.; | Atmid length of I; | Atupper end of I
Transverse Bulkhead C1 Cim 0.65Cy;
Longitudinal Bulkhead 53 Crus 0.65Cz
Where:
1A
—a +by [ but shall not to be taken as less than 0.60
\ll bm‘c
Cy
b | A for transverse bulkhead with no lower stool, bult is not to be taken as less
=00y than 0.55
~095. 0.41
11 Re
=1.0 for transverse bulkhead with no lower stool
i DB
by Ry
=013 for transverse bulkhead with no lower stool
[A
=0+ by VI / % But shall not to be taken as less than 0.55
Dtk
Cmi
|A
=g =g, | % for transverse bulkhead withno lower stool, but is not to be taken as less
Vs  thano0.55
BT
T Rbl
=085 for transverse bulkhead with no lower stool
095 0.11
D1 Rw -
=034 for transverse bulkhead with no lower stool
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=a,+b, ‘I‘ Ag but shallnot to be taken as less than 0.60.
3 7

ax
=a,-b "Iﬂi for longitudinal bulkhead with no lower stool, but is not to
SRR [ De taken as less than 0.55
0.86— 0.35
5t
=1.0 for longitudinal bulkhead with no lower stool ;
=-017 + 0.10
Ry
=0.13 for longitudinal bulkhead with no lower stool ;
A+, I‘IA_ﬂ but shall not to be taken as less than 0.55,
m mo 1‘|| 3 )
=a,;—b,; |‘I Au for longitudinal bulkhead with ne lower stool, but is not to
V la  De taken asless than 0.60:
2
=032+ b=
1
=0.85 for longitudinal bulkhead with no lower stool;
- 0.10
bl
=0.19 for longitudinal bulkhead with no lower stool;
= ﬂl 1+ Ly H 14 bt ‘ for transverse bulkheads:
b b brb A\ hsf
_ Ay 1+ L | 1+ Doy ‘ for longitudinal bulkheads:
I b Ly )

cross sectional area enclosed by the moulded lines of the transverse bulkhead upper
stool, [m?]

=0 itnoupper stool is fitted;

cross sectional area enclosed by the moulded lines of the longitudinal bulkhead upper
stool, [m?2];

=0 if no upper stool is fitted;

cross sectional area enclosed by the moulded lines of the transverse bulkhead lower
stoal, [m2]:

cross sectional area enclosed by the moulded lines of the longitudinal bulkhead lower
stool, [m?];

average width of transverse bulkhead lower stool. See Figure 8.2.5.6.2. [m].

average width of longitudinal bulkhead lower stool. See Fignre 8.2.5.6.2. [m];
height of transverse bulkhead lower stool. See Figure 8.2.5.6.2, [m]:
height of longitudinal bulkhead lower stool See Figure 8.2.5.6.2. [m];

breadth of cargo tank at the inner bottom level between hopper tanks, or between the
hopper tank and centreline lower stool, See Figure 8.2.5.6.2, [m];




S S = I S b
- breadth of cargo tank at the deck level between upper wing tanks, or between the
upper wing tank and centreline deck box or between the corrugation flanges if no

upper stool is fitted See Figure 8.2.5.6.2, [m];

- length of cargo tank at the inner bottom level between transverse lower stools.
See Figure 8.2.5.6.2, [m].

lse - length of cargo tank at the deck level between transverse upper stools or between the
corrugation flanges if no upper stool is fitted. See Figure 8.2.5.6.2, [m].
21. Formula8.6.3.7.5has been amended to read
2 d
O Ik gy (8.6.3.7.5)
70V 235
22. ParagraptB.6.4.5.1has been amended to read:

23.

8.6.4.5.1 The effective net plastic section modulfys,; of each stiffener, in
association with the effective plating to whichisitattached, is not to be less
than:

I:i)mS|§dg
pl-net — fCuTa [cn] (8.6.4.5.1)
where:
Pm — bow impact pressure as given in Sub-chapt#rd and calculated at
the load calculation point defined in Sub-chagtér2.2, [KN/m];
s — stiffener spacing, as defined in Sub-chapt2r2, [mm];

lhag — effective bending span, as defined in Sub-capgel.1, [m];
foag — bending moment factor:

o

ns — =2.0 for continuous stiffeners or where stiéfen are bracketed at
both ends, see 8.6.4.3d alternative arrangements;

Cs — permissible bending stress coefficient = 0.9ateceptance criteria set
AC3;

oyg — specified minimum yield stress of the matefislmm?.
In paragrapt8.6.4.7.5the definition of P ,,” has been amended to read:

P — bow impact pressure as given in Sub-chapted add calculated at
the load calculation point defined in Sub-chapt&r®1, [kN/r];

11



. Paragrapt9.1.1.1.2has been amended to read:

9.1.1.1.2 The scantling requirement in this Sub-chaptertaree applied to
any cross section along the entire vessel’s leagth are in addition to all
other requirements within the rules.

. Sub-paragrapB.2.3.1.1e) has been amended to read:

e) end brackets and attached web stiffeners ofayongitudinal stiffeners
of double bottom and deck, and adjoining verti¢dfesier of transverse
bulkhead. If longitudinal stiffeners are fitted &pkothe deck, then the
connection in way of the transverse bulkhead ateetassessed.

. Paragrapl9.2.4.5.5has been added:

9.2.4.5.5 The plate thickness required for strengtheningregaull girder
shear loads of the side shell, longitudinal bulklseand inner hull longitudinal
bulkheads in way of a transverse bulkhead is ttaken as the greater from
the corresponding vertical location of the forward aft transverse bulkhead
of the middle tanks of the cargo tank finite elememdel as required by
14.1.1.1.5. All relevant requirements in other ®e of the Rules are also to

be complied with.
. Sub-paragrapii0.1.1.1.4 ghas been amended to read:

g) for plates with openings, the buckling strengfithe areas surrounding
the opening or cut out and any edge reinforcemargsadequate, see
10.3.4.1 and 10.2.4.3.

. Table11.1.4.10.1-has been amended to read:

11.1.4.10.1-1
Values of ‘C,
Bulkhead location Value of C,
Unprotected front, lowest tier 2.04120
Unprotected front,  tier 1.04.,/120
Unprotected front, "Stier and above 0.94/150
Protected front, all tiers 0.54/150
Sides, all tiers 0.9+/150
Aft ends, aft of amidships, all tiers 0.75(1000) -0.&/L
Aft ends, forward of amidships, all tierg 0.54/1000) -0.4/L




29. Figure 11.1.5.3.4 has been amended as fallows

Discharges coming from enclosed spaces below the Discharges coming from
freeboard deck or on the freeboard deck other spaces
General requirement | Discharges Alternatives where inboard end is outboard end > 450mm/| otherwise
where through below FB deck or
inboard end < 0.01L; | machinery > 0.011, above SWL > 0.02L; above SWL| < 600mum above SWL
above SWL space

Superstructure or

Deckhouse Deck

7
FB FB FB FB FB FB )
Deck __ — Deck Deck Deck Deck \va Deckv 14

JLZ 13

SWLY9 @10 J11 | swL

*/control of the valves are to be
H in an approved position
i1
Symbols: @ non return valve without positive —_!_— remote control
i o means of closing i
7 inboard end of pipes . | normal thickness
@ non return valve with positive means

\/ outboard end of pipes of closing controlled locally | substantial thickness
) pipes terminating on the open deck & valve controlled locally

Figure 11.1.5.3.4 Diagrammatic Arrangement of dasgh and Scupper Systems

30. In paragrapiill.4.1.1.]1at the end, two notes have been added:

Notes
a) screens or bulwarks 1.5 m or more in height@fge regarded as parts of

houses when determinifgandA,
b) if a house having a breadth greater i is above a house with
a breadth oB/4 or less then the wide house is to be includédH®minar-

row house ignored.
31. Paragraphll.5.1.5.1has been amended to read:

11.5.1.5.1All boundary welds, erection joints, and penetraiancluding

pipe connections, except welds made by automabicgsses are to be exam-
ined in accordance with the approved procedureuadér a pressure of at
least 0.15 bar with a leak indicating solution (s@apy water solution). Pres-
sures greater than 0.20 bar are not recommended.

13



32. InTable 11.5.1.9.2item 3 has been amended to read:

3| Cargo Tanks Structural’ | The greatest of Tank boundaries
- to the top of overflow, tested from at Jeast
- to24mabove top of tank?, one side
or
Fuel Oil Bunkers Stuctural? | L o the top of tank 2 plus setting
of any pressure relief valve

33. Paragraphl3.2.2.2.shas been amended to read:

13.2.2.2.4The size and modelling of hard corner elementd bleahs follows:

a) it shall be assumed that the hard corner extapde 2 from the plate
intersection for longitudinally stiffened platewheres is the stiffener
spacing,

b) itis to be assumed that the hard corner extapds 2@, from the plate
intersection for transversely stiffened plé,tee/ssheretgrs is the gross plate
thickness.

34. Paragraphd3.2.2.2.5013.2.2.2.have been added:

13.2.2.2.5Where the plate members are stiffened by non-coaotis longitu-
dinal stiffeners, the non-continuous stiffeners @asidered only as dividing
a plate into various elementary plate panels.

13.2.2.2.60penings are to be considered in accordance with.3.

13.2.2.2.7Where attached plating is made of steels havinferéiit thick-
nesses and/or yield stresses, an average thickne#sr average yield stress
obtained by the following formula are to be usedtifie calculation:

t,s, +t,8
t= % (13.2.2.2.7-1)
O 4itsS, + O got,S
— ydpl™l ydp2'2°2
Oy = = (13.2.2.2.7-2)

where:
t1, Si, B2, S, Gyam, Oyae, S, S€€ Figure 13.2.2.2.7.

1 For longitudinally stiffened plate, the effectiigeadth of attached plate is equal to the mean spar
ing of the ordinary stiffener when the panels othtgides of the stiffener are longitudinally stiff-
ened, or equal to the breadth of the longitudynstiffened panel when the panel on one side of
the stiffener is longitudinally stiffened and thiher panel is of the transversely stiffened.

2 For transversely stiffened plate, the effectiveadith of plate for the load shortening portion of
the stress-strain curve is to be taken as theofale breadth, i.e. to the intersection of othatqd
— not from the end of the hard corner if any.

14



35.

36.

Figure 13.2.2.2.7 Definitions
Paragraphd43.2.3.1.2and13.2.3.1.5have been added:

13.2.3.1.2 Where the plate members are stiffened by non+uands longitudinal
stiffeners, the stress of the element is to bamdxdan accordance with 13.2.3.3 to
13.2.3.7, taking into account the non-continuoungikndinal stiffener. In calcu-
lating the total forces for checking the hull girddtimate strength, the area of
non-continuous longitudinal stiffener is to be &sed as zero.

13.2.3.1.3Where openings are provided in the plate panel,dbnsidered
area of the element is to be obtained by dedudtiagppening area from the
plating in calculating the total force for checkitige hull girder ultimate
strength. Openings are to be considered in accoedaith 4.2.6.3.

Paragraphl3.2.3.3.1(with Figure 13.2.3.3.1has been amended to read:

13.2.3.3.1 The equation describing the stress-straimves — ¢ or the elasto-
plastic failure of structural elements shall beagt#d from the following formula,
valid for both positive (compression or shorteniofhard corners and negative
(tension or lengthening) strains of all elemergg Sigure 13.2.3.3.1):

o= ® oyga (13.2.3.3.1)
where:
® - edge function:
d=-1 fore<-1
d=¢for-1<e<1

O=1 fore>1;
¢ — relative strain:
e=fe
Eya
¢ — element strain;

1

The signs of the stresses and strains in this ©hape opposite to those in the rest of tHskes

15



16

OydA

Oydp
Oyds

strain corresponding to yield stress in the elem
- UydA
" E
equivalent minimum yield stress of the consideziement, [N/mrj:
_ UydpAp—netSO + UydsAs—netSO

Ap—netSO + As—netSO
specified minimum yield stress of the materialhaf plate, [N/mr;
specified minimum vyield stress of the material the stiffener,
[N/mm?];

JydA

Ag-nes0 — NEt sectional area of attached plating,zlcm
A nes0 — NEt Sectional area of the stiffener without attacplating, [cn];

a)

Stress strain curve o-¢ for elastic, perfectly plastic failure of a hard corner

a

Tpas e—m——— - —

compression or
shortening

tension or
lengthening

——————————— " %aa

b)

Typical stress strain curve o-¢ for elasto-plastic failure of a stiffener

[e3

Cl'yriA b e e e — e — ——

compression or
shortening

tension or
lengthening

......... = " Yaa

Figure 13.2.3.3.1 Example of Stress Strain Cusves



37. Paragraphl3.2.3.4.1has been amended to read:

13.2.3.4.1The equation describing the shortening portionhef stress strain
Curveaocri-¢ for the beam column buckling of stiffeners is ®odbtained from
the following formula:

As—netSO +10—2 beff—ptnetSO
Ocp = PO,
CRL 01( A eo t1072SL o, | [N/mnT] (13.2.3.4.1)

where:
® — edge function defined in 13.2.3.3.1;
Asneso— et area of the stiffener, without attachedilpgal[cn?];
oc1 — critical stress, [N/mAjt
Oc1 =%a for O, < 9 yae &
£
O, g
Oc = O-ydB[l_ 4y0_El j for JE1> ;dB &
€ — relative strain defined in 13.2.3.3.1;
oz — Euler column buckling stress, [N/rfim
Og, = an—I E‘”eﬁloz 10™
—net50" stf
E - modulus of elasticity, 2.680° [N/mn7];
leneso— Net moment of inertia of stiffeners, with atteadhplating of width
beff—s [Cm4];
bes — effective width of the attached plating for gigfener, [mm]:

b _ S
eff-s _?p forﬁp >1.0

byis=S  forp,<1.0;

5= S Ié‘O'yd _
p— ]
tnet50 E

S — plate breadth taken as the spacing betweertitfeners, as defined
in Sub-chapter 4.2.2.1, [mm];
theso — Net thickness of attached plating, [mm];
Acneso — Net area of stiffeners with attached platingvimfth beg., [cn12];
lss — span of stiffener equal to spacing between pyisizpport members, [m];
beirp — effective width of the plating, [mm]:
_| 225 125 s f 125
27| T T a2 orfp,> 1.
eff-p ﬂp ﬁFZ) ﬂp
by, =S for f,< 1.25

17
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oe — equivalent minimum vyield stress of the considerelement,
[N/mm?]:

UydpAp netsoI pE + aydsAs—netsol SE
ApE—netSO pE + As—netSOISE
Ak neso — effective area, [cfit
— —2
ApE—netSO =10 beff—stnet50;

JydB

oygp — specified minimum yield stress of the materiahe plate, [N/mm;

oys — specified minimum yield stress of the materidltioe stiffener,
[N/mm?];

lpe — distance measured from the neutral axis oftifferser with attached
plate of widthbesto the bottom of the attached plate, [mm];

Ise — distance measured from the neutral axis of th&esgf with attached

plate of widthbesto the top of the stiffener, [mm].
Paragraphl3.2.3.5.1has been amended to read:

13.2.3.5.1The equation describing the shortening portiothef stress-strain
curveocro, for the lateral-flexural buckling of stiffeners dhlae obtained ac-
cording to the following formula:

-0 As-nets0Pc2 +10 *StieseTcp

Ocro = - N/mn? 13.2.3.5.1
A peiso 7107 St g | ] ( )
where:
) — edge function defined in 13.2.3.3.1;
Asnes0— et area of the stiffener, without attachedilpgat[cn?];
oc; — critical stress, [N/mfit
o o
Ocs =% for O¢, < s
g,
o. =0, |1-—2 ooy Zs o
c2 yds( 4o, for Og,) 2
oz — Euler torsional buckling stress, [N/fim
Oe2 = OET
oer — reference stress for torsional buckling, defined Sub-chapter
10.3.3.3.1, calculated based on gross thicknessgnriime corrosion
addition 0.5, [N/mn¥];
& — relative strain defined in 13.2.3.3.1;
S — plate breadth, taken as the spacing betweestiffeners, as defined

in Sub-chapter 4.2.2.1, [mm];
theso — Net thickness of attached plating, [mm];
ultimate strength of the attached plating fer stiffener, [N/mr:

ocp



39.

_| 225 125
cP ~ ,B_p ,35 Oygp  forfp>1.25

Ocp = Jydp fOI‘ﬁpS 1.25;
Bp  — coefficient defined in 13.2.3.4.
oygp — specified minimum yield stress of the materidahe plate, [N/mm;
oys — specified minimum yield stress of the materidltioe stiffener,
[N/mm?].

Paragraph13.2.3.6.1has been amended to read:

13.2.3.6.1The equation describing the shortening portiohef stress strain
curveocrs, for the web local buckling of flanged stiffenetsall be obtained
from the following formula:

beff— ptneISOUydp + (dw—efftw—neISO + bftf —nelSO)ayds

Ocps = O
crR3 St tdt bt , [N/mn?] (13.2.3.6.1)
where:
) — edge function defined in 13.2.3.3.1;
berp — effective width of the plating, defined in 132, [mm];
theso — netthickness of plate, [mm];
dv — depth of the web, [mm];
twneso— Net thickness of web, [mm];
by — breadth of the flange, [mm];
trneso — Net thickness of flange, [mm];
S — plate breadth taken as the spacing betweertitfeners, as defined

in Sub-chapter 4.2.2.1, [mm];
dwer — effective depth of the web, [mm]:
q _( 225 125

de for B, > 1.25

B B
dy-er =d, for fu< 1.25
/8 = d w ’ d yds
" tw—net50 E '
£ — relative strain defined in 13.2.3.3.1;
E  — modulus of elasticity, 2.06 x 18/mn?;
oyp — specified minimum yield stress of the materfahe plate, [N/mri;
oys — specified minimum yield stress of the materidltioe stiffener,
[N/mm?).

19
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Paragraphl3.2.3.7.1has been amended to read:

13.2.3.7.1The equation describing the shortening portionhef stress-strain
curve ocra. for the web local buckling of flat bar stiffendssto be obtained
from the following formula:

-2
Ocma = q)( Stiesocp 10" A nesoTca
=2
Stieso 10 “ Ar_nesso

], [N/mnf]  (13.2.3.7.1)

where:
® — edge function defined in 13.2.3.3.1;
ocp — Uultimate strength of the attached plating, definin 13.2.3.5,
[N/mm?);
ocs — critical stress, [N/mft
o o
Oy =—2* for Og, = Y& o
£
g, €t g
O-C4=0-yds(1_ ydsj for O¢,) >
E4
oes — Euler buckling stress, [N/nfin
2
e =s6000f
& — relative strain defined in 13.2.3.3.1;

As.neso— et area of stiffener, see 13.2.3.5.1,2[cm
twneso— Net thickness of web, [mm];
d, — depth of the web, [mm];

S — plate breadth, taken as the spacing betweestiffeners, as defined
in Subchapter 4.2.2.1, [mm];

theso — hetthickness of attached plating, [mm];

oys — specified minimum yield stress of the materidltioe stiffener,

[N/mm?).
Paragraphl4.2.3.8.1has been amended to read:

14.2.3.8.1The equation describing the shortening portionhef stress-strain
curveocrs. for the buckling of transversely stiffened panslso be obtained
from the following formula:

2
S 225 125 S 1
.| Do | ——| —-—" [+ 01 1- 1+—
Ocrs = Min ydp|:10003tf [ ﬂp 'Bg J J[ 10003tf J( ,85] ] , [N/mr’r'|2]

20
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44,

45,

where:
po  — coefficient defined in 13.2.3.4.1;
® — edge function defined in 13.2.3.3.1;

S — plate breadth taken as the spacing betweertitfeners, as defined
in Subchapter 4.2.2.1, [mm];

lss — stiffener span equal to spacing between prinsagport members,
[m];

o, — Specified minimum yield stress of the materfahe plate, [N/mr.

Paragraphl4.2.4.7.has been amended to read:

14.2.4.7.7The following are to be considered when calcutathe static tank

pressure in cargo tanks for harbour/tank testiragl loases (design combina-

tion S) as required by Table 7.6.2.1.1:

— Maximumhy;, as defined in paragraph 7.2.2.3.2 and Figur .84, of all
cargo tanks in the cargo region is to be considareithe calculation of
Pintess S€E€ paragraph 7.2.2.3.5.

Paragraphl4.2.4.7.%as been added:

14.2.4.7.9Maximum setting of pressure relief valRgy. as defined in
7.2.2.3.5 is to be considered in design combing@i@amd S+D as required by
Table 7.6.2.1.1.

Paragraphl14.2.5.1.Zhas been amended to read:

14.2.5.1.2Vertical distributed loads are applied to eachmiaposition, to-
gether with a vertical bending moment applied ® tfodel ends to produce
the required value of vertical shear force at ibehforward and aft bulkhead
of the middle tank of the FE model, and the regliralue of vertical bending
moment at a section within the length of the middlek of the FE model. The
required values are specified in 14.2.4.5.

Paragraphl14.2.5.2.1has been amended to read:

14.2.5.2.1The vertical shear forces generated by the lazadd are to be cal-
culated at the transverse bulkhead positions ofntiddle tank of the FE

model. The maximum absolute shear force at thehealt position of the

middle tank of the FE model is to be used to ohtiaénrequired adjustment in
shear forces at the transverse bulkhead, see 11.ZBe vertical bending
moment distribution generated by the local load® ibe calculated along the
length of the middle tank of the three cargo tanknkd€lel. The FE model can
be used to calculate the shear forces and bendargemts. Alternatively, a

simple beam model representing the length of tkenR-FE model with sim-

ply supported ends may be used to determine thar sbece and bending
moment values.
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In paragraph14.2.5.3.2 the definitions of AQ.+* and “ AQ.4‘ have been
amended to read:

AQ.x — required adjustment in shear force at aft budkhef middle tank
based on the maximum absolute shear force at thhdad;

AQmg — required adjustment in shear force at fore badichof middle tank
based on the maximum absolute shear force at thhdad;

In paragraphl5.1.4.4.20the beginning has been amended to read:

15.1.4.4.20 The stress range combination factdysf, f; andf,; which are to
be applied to the following zones*, are given inblEs 15.1.4.4.20-1 to
15.1.4.4.20-3:




