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AptBp. 2222.1/52075/2021

‘Eykpion kat armodoxn Twv mpotinwv yia tnv adl-
oAdynon ¢ d1aoTacioAdynong Tov eyKApoiov
KAOeTa auAaKkwToL VSatooTeyouG Stagpdyua-
TOG peTAL TWV SU0 AKPOTIPWPAIWV KUTWV POop-
Tiou Kat yta TnVv a§loAdéynon tng EMTPEMOUEVNG
@OPTWONG TOU AKPOTIPWPAIOU KUTOUG QPOPTiou,
Ta omoia VI0BeTAONKAV e TNV U’ ap. 4 andé@a-
on ™G AtaokePng yta tnv SOLAS tou 1997 (1997
SOLAS Conference).

O YMOYPIrox
NAYTIAIAZ KAl NHZIQTIKHZ MOAITIKHZ

‘Exovtag unoyn:

1. Tic Satdéelc:

a) Tou dpBpou 13 Tou v. 4770/2021 «ONOKANPWHEVN
Baldoola TONTIKY OToV VNOIWTIKS XWpo, SlaTdéelg yia
OUUUOPQPWON UE UTTOXPEWOELG SleBvoug vauaotmioiag
Kal TNV avaBaduion A.X. - EA.AKT. kat €181kég puBpioelg
yla tnv Ynelomoinon Kat ev YEVel evioxuon Tng aviayw-
VIOTIKOTNTAC TNEG EAANVIKAC VAuTIAiag otn netd-CoOVID
emoxr» (A'15),

B) Tng map. 2 Tou dpBpou 2 Tou v. 2013/1992 «Amodoxr
Tpomomoioswv Tou Kepalaiou | Tou Mapaptriuatog tng
A1eBvoug Zouaonc mepi ac@aleiog TG avOpwmvng
C{wng otn Balaocoa 1974 kat ANNeC OXeTIKEC Slatageicy
(A’28),

TEYXOX AEYTEPO

Ap. ®DUNouU 3406

y) Tou 1.8. 83/2019 «Aloplopog AvTimpoédpou TG
KuBépvnong, Ymoupywv, AVamAnpwtwy YITOUpYwV Kal
Youmoupywv» (A'121),

6) Tou Kavoviopou 6 Tou Kepalaiou Xl (Mpdobeta
pé€tpa aopaleiag yia ta mhoia xUdnv @optiou) Tou Ma-
papTtApaTog Tou 1.6. 28/2007 (A’ 23), cUHPWVA UE TO
OTTIOI0 KATECTNOAV UTIOXPEWTIKA TA TTPOTUTIA AVTOXNG
Sla@pdypatog moiwv HETAPOPAG GopTiou xUdNV Lovou
TOIXWUATOG,

€) Tou apBpou 90 Tou «Kwdika voupobeaoiag yia tnv
KuBépvnon kat Ta kuPBepvnTikd 6pyavax [apBpo mpwto
Tou 1.5. 63/2005 (A’ 98)], émwg StatnenBnKe o€ 10XV HE
v map. 22 tou apBpou 119 Tou v. 4622/2019 (A" 133).

2. To yeyovog 0T1 amo Ti¢ S1aTdelg Tou mapovtog Sev
npokaheitat Samdvn o€ BApog Tou KPATIKOU TpoUTo-
Aoylopov, cUpewva e To ut’ ap. 2811.8/48443/2021/
05-07-2021 ¢yypago A.Q.Y., anogacioupe:

ApBpo 1

1. Eykpivovtal kat yivovtal amodekTd Ta mpdTuma yia
Vv aflohdéynon ¢ S1aoTactoAdynong Tou eykApolou
KABeTA AVAAKWTOU LEATOOTEYOUC SIAPPAYUATOC UETA-
&0 Twv 6VO AKPOTIPWEAIWV KUTWV QOPTIOL Kal yla TNV
aloAéynon TNG EMTPEMOUEVNG POPTWONG TOU AKPO-
TPWPAiou KUTOUG popTiouy, CUUPWVA PE TNV ATTOPAoN
4 ¢ AldokePnc yta tnv SOLAS Ttou 1997 tou AleBvoucg
NautiAlakoU Opyavicpov (IMO), 6Twg autd 1oxvouv
KaBe @opa.

2. To KEipeVO TNC amoé@aong, mapatiBetal o€ MPWTO-
TUTIO OTNV AYYAIKN YAWooO.
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RESOLUTION 4

STANDARDS FOR THE EVALUATION OF SCANTLINGS OF THE TRANSVERSE WATERTIGHT VERTICALLY
CORRUGATED BULKHEAD BETWEEN THE TWO FOREMOST CARGO HOLDS AND FOR THE EVALUATION
OF
ALLOWABLE HOLD LOADING OF THE FOREMOST CARGO HOLD

THE CONFERENCE,

HAVING ADOPTED amendments to the International Convention for the Safety of Life at Sea (SOLAS),
1974, as amended, concerning the safety of bulk carriers,

CONSIDERING that new SOLAS regulation XII/6 requires that the transverse watertight vertically
corrugated bulkhead between the two foremost cargo holds and the double bottom structure in way
of the foremost cargo hold of bulk carriers of 150 m in length and upwards of single side skin
construction, carrying solid bulk cargoes having a density of 1780 kg/m3 and above, should have
sufficient strength, in compliance with the Bulk carrier bulkhead and double bottom standards
developed by the Organization, to withstand flooding of the foremost cargo hold, taking also into
account dynamic effects,

BEING OF THE OPINION that the implementation by Governments of the said regulation in accordance
with the implementation schedule prescribed in new SOLAS regulation XllI/3 will greatly contribute to
enhancing the safety of existing bulk carriers and safeguarding the lives of those on board,

HAVING CONSIDERED the recommendation made by the Maritime Safety Committee of the
International Maritime Organization at its sixty eighth session,

ADOPTS:
N the Standards for the evaluation of scantlings of the transverse watertight vertically
corrugated bulkhead between the two foremost cargo holds, set out in Annex 1 to the
present resolution; and

2 the Standards for the evaluation of allowable hold loading of the foremost cargo hold, set out
in Annex 2 to the present resolution,

for the purpose of application of SOLAS regulation XII/6.
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ANNEX 1

STANDARDS FOR THE EVALUATION OF SCANTLINGS OF THE TRANSVERSE WATERTIGHT VERTICALLY
CORRUGATED BULKHEAD BETWEEN THE TWO FOREMOST CARGO HOLDS

1 INTRODUCTION

The net scantlings of the transverse watertight vertically corrugated bulkhead between the two
foremost cargo holds are to be calculated using the loads given in Section 2, the bending moment and
shear force given in Section 3 and the strength criteria given in Section 4.

Where necessary, steel renewal and/or reinforcements are required as per Section 6.

In these standards, homogeneous loading condition means a loading condition in which the ratio
between the highest and the lowest filling ratio, evaluated for the two foremost cargo holds, does not
exceed 1.20, to be corrected for different cargo densities.

2 LOAD MODEL

2.1 General

The loads to be considered as acting on the bulkhead are those given by the combination of the cargo
loads with those induced by the flooding of the foremost cargo hold.

The most severe combinations of cargo induced loads and flooding loads are to be used for the check
of the scantlings of the bulkhead, depending on the loading conditions included in the loading manual:

- homogeneous loading conditions;
- non-homogeneous loading conditions.

Non-homogeneous part loading conditions associated with multiport loading and unloading operations
for homogeneous loading conditions need not to be considered according to these standards.

2.2 Bulkhead corrugation flooding head

The flooding head hf (see figure 1) is the distance, in m, measured vertically with the ship in the
upright position, from the calculation point to a level located at a distance df, in m, from the baseline
equal to:

(a) in general:

D

(b) for ships less than 50,000 tonnes deadweight with Type B freeboard:

0.95xD

Where:

D = the distance, in m, from the baseline to the freeboard deck at side amidship (see figure 1).
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Figure 1
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P = Calculation point
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(c) for ships to be operated at an assigned load line draught Tr less than the permissible loadline
draught T, the flooding head defined in (a) and (b) may be reduced by T- Tr.

23 Pressure in the flooded hold
23.1 Bulk cargo loaded hold

Two cases are to be considered, depending on the values of d1 and df, di(see figure 1) being a distance
from the baseline given, in m, by:

di= Mc/(p x lc x B) + VLS/(lc x B) + (hHT hDB) x bHT/B + hDB
where:

Mc = mass of cargo, in tonnes, in the foremost cargo hold
pc = bulk cargo density, in t/m?3
Ic = length of the foremost cargo hold, in m
B = ship's breadth amidships, in m
VLS = volume, in m3, of the bottom stool above the inner bottom
hHT = height of the hopper tanks amidship, in m, from the baseline
hDB = height of the double bottom, in m
bHT = breadth of the hopper tanks amidship, in m.
(a)df 2 d;

At each point of the bulkhead located at a distance between d1 and df from the baseline, the pressure
pc,f, in kN/m?2, is given by:

pc,f=pxgxhf

where:
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p = sea water density, in t/m?3
g =9.81 m/s?, gravity acceleration
hf = flooding head as defined in section 2.2.

At each point of the bulkhead located at a distance lower than d; from the baseline, the pressure pc,f,
in kN/m? is given by:

pc,f=pxgxhf+[pc-px(1-perm)]xgxhixtan?(gamma)
where:
p, g, hf = as given above
pc = bulk cargo density, in t/m?3

perm = permeability of cargo, to be taken as 0.3 for ore (the corresponding bulk cargo density
for iron ore may generally be taken as 3.0 t/m3).

hi= vertical distance, in m, from the calculation point to a level located at a distance di, as
defined above, from the base line (see figure 1)

gamma = 45 degrees (¢/2)

@ = angle of repose of the cargo, in degrees, which may generally be taken as 35 degrees for
iron ore.

The force Fc,f, in kN, acting on a corrugation is given by:
Fc,f=slx [p x g x ((df - d1)%/2) + (( px g x (df - d1)+ (pc,f)le)/2) x (d1 — hDB - hLS)]
where:
s1 = spacing of corrugations, in m (see figure 2a)
p, g, d1, hDB = as given above
df = as givenin 2.2
(pc,f)le = pressure, in kN/m?, at the lower end of the corrugation

hLS = height of the lower stool, in m, from the inner bottom.
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(b) df < ds

At each point of the bulkhead located at a distance between df and d; from the baseline, the pressure
pc,f, in kN/m?2, is given by:

pc,f=pxgxh;xtan?(gamma)
where:
p, g, h1y, gamma = as given in (a)

At each point of the bulkhead located at a distance lower than df from the baseline, the pressure pc,f,
in kN/m?, is given by:

pc,f=pxgxhf+[pcxhi-px(1-perm)xhf]xgxtan’(gamma)
where:

p, g, hf, pc, h1, perm, gamma = as given in (a)
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The force Fc,f, in kN, acting on a corrugation is given by:

Fc,f=s1 x [pc x g x ((d1-df) 2/2) x tan?(gamma) + ((p x g x (d1-df) x tan?(gamma) + (pc,f)le)/2) x (df -
hDB - hLS)]

where:
s1, pPc, g, gamma, (pc,f)le, hLS = as given in (a)
di, hDB, = as given above

df = as given in 2.2.

2.3.2 Empty hold

At each point of the bulkhead, the hydrostatic pressure pf induced by the flooding head hf is to be
considered.

The force Ff, in kN, acting on a corrugation is given by:
Ff = six p x g x ((df - hDB - hLS)?)/2
where:
s1, P, g, hLS=as givenin 2.3.1 (a)
hDB = as given in 2.3.1
df = as givenin 2.2

24 Pressure in the non-flooded bulk cargo loaded hold
At each point of the bulkhead, the pressure pc, in kN/m?, is given by:

pc = pc x g x hix tan?(gamma)

where:

pc, g, hy, gamma = as given in 2.3.1 (a)

The force Fc, in kN, acting on a corrugation is given by:
Fc = pc x g xs1x (di—hDB - hLS) /2) x tan?(gamma)
where:
pc, g, s1, hLS, gamma = as given in 2.3.1 (a)

di, hDB = as given in 2.3.1.

2.5 Resultant pressure
2.5.1 Homogeneous loading conditions

At each point in the bulkhead structure, the resultant pressure p, in kN/m?, to be considered for the
scantlings of the bulkhead, is given by:

p =pc,f-0.8xpc
The resultant force F, in kN, acting on a corrugation is given by:

F=Fcf-0.8xFc
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2.5.2 Non-homogeneous loading conditions

At each point in the bulkhead structure, the resultant pressure p in kN/m? to be considered for the
scantlings of the bulkhead, is given by:

p = pc,f
The resultant force F, in kN, acting on a corrugation is given by:
F =Fc,f

In case the foremost cargo hold, in non-homogenous loading conditions, is not allowed to be loaded,
the resultant pressure p, in kN/m?, to be considered for the scantlings of the bulkhead is given by:

p = pf
and the resultant force F, in kN, acting on a corrugation is given by:
F=Ff
3 BENDING MOMENT AND SHEAR FORCE IN THE BULKHEAD CORRUGATIONS

The bending moment M and the shear force Q in the bulkhead corrugations are obtained using the
formulae given in 3.1 and 3.2. The M and Q values are to be used for the checks in Section 4.

3.1 Bending moment

The design bending moment M, in kN/m, for the bulkhead corrugations is given by:
M=Fx#%/8

where:
F = resultant force, in KN, as given in 2.5

2 = span of the corrugation, in m, to be taken according to figures 2a and 2b

3.2 Shear force

The shear force Q, in kN, at the lower end of the bulkhead corrugations is given by:
Q=0.8xF

where:

F =as givenin 2.5

4 STRENGTH CRITERIA

4.1 General

The following criteria are applicable to transverse bulkheads with vertical corrugations (see figure 2a).
Requirements for local net plate thickness are given in 4.7.

In addition, the criteria given in 4.2 and 4.5 are to be complied with.

Where the corrugation angle ¢ shown in figure 2a is less than 50 degrees, an horizontal row of
staggered shedder plates is to be fitted at approximately mid depth of the corrugations (see figure 2a)
to help preserve dimensional stability of the bulkhead under flooding loads. The shedder plates are to
be welded to the corrugations by double continuous welding, but they are not to be welded to the side
shell.

The thicknesses of the lower part of corrugations considered in the application of 4.2 and 4.3 are to be
maintained for a distance from the inner bottom (if no lower stool is fitted) or the top of the lower
stool not less than 0.15 £.
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The thicknesses of the middle part of corrugations considered in the application of 4.2 and 4.4 are to
be maintained to a distance from the deck (if no upper stool is fitted) or the bottom of the upper stool
not greater than 0.3 £.

4.2 Bending capacity and shear stress

The bending capacity is to comply with the following relationship:
103k (M/(0.5x Zle x o a,le + Zm x 0 a,m)) £ 1,0

where:
M = bending moment, in kN/m, as given in 3.1.

Zle = section modulus of one half pitch corrugation, in cm?3, at the lower end of corrugations, to
be calculated according to 4.3.

Zm = section modulus of one half pitch corrugation, in cm3, at the mid-span of corrugations, to
be calculated according to 4.4.

o a,le = allowable stress, in N/mm?, as given in 4.5, for the lower end of corrugations
o a,m = allowable stress, in N/mm? as given in 4.5, for the mid-span of corrugations.

In no case is Zm to be taken greater than the lesser of 1.15 Zle and 1.15 Z'le for calculation of the
bending capacity, Z'le being defined below.

In case effective shedder plates are fitted which:
- are not knuckled;

- are welded to the corrugations and the top of the lower stool by one side penetration welds or
equivalent;

- are fitted with a minimum slope of 45 degrees and their lower edge is in line with the stool
side plating;

or effective gusset plates are fitted which:
- are fitted in line with the stool side plating;
- have material properties at least equal to those provided for the flanges,
the section modulus Zle, in cm3, is to be taken not larger than the value Z'le, in cm?3, given by:
Z'le=Zg+10°*x(Qxhg-0.5xhg?xsixpg)/oa
where:

Zg = section modulus of one half pitch corrugation, in cm?, according to 4.4, in way of the upper
end of shedder or gusset plates, as applicable

Q = shear force, in kN, as given in 3.2
hg = height, in m, of shedders or gusset plates, as applicable (see figures 3a, 3b, 4a and 4b)
sy =as givenin 2.3.1 (a)

pg = resultant pressure, in kN/m?, as defined in 2.5, calculated in way of the middle of the
shedders or gusset plates, as applicable

o a = allowable stress, in N/mm?, as given in 4.5.
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Shear stresses t are obtained by dividing the shear force Q by the shear area. The shear area is to be
reduced in order to account for possible non-perpendicularity between the corrugation webs and
flanges. In general, the reduced shear area may be obtained by multiplying the web sectional area by
(sin ), ¢ being the angle between the web and the flange.

When calculating the section moduli and the shear area, the net plate thicknesses are to be used.

The section moduli of corrugations are to be calculated on the basis of the requirements standards
givenin 4.3 and 4.4.

4.3 Section modulus at the lower end of corrugations

The section modulus is to be calculated with the compression flange having an effective flange width,
bef, not larger than as given in 4.6.1.

If the corrugation webs are not supported by local brackets below the stool top (or below the inner
bottom) in the lower part, the section modulus of the corrugations is to be calculated considering the
corrugation webs 30% effective.
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(a) Provided that effective shedder plates, as defined in 4.2, are fitted (see figures 3a and 3b),
when calculating the section modulus of corrugations at the lower end (cross-section (1) in figures
3a and 3b), the area of the flange plates, in cm?, may be increased by

[2.5 x a x V(tf x tsh) x V(o Fsh/o Ffl)] (not to be taken greater than 2.5 . a . tf)
where:
a = width, in m, of the corrugation flange (see figure 2a)
tsh = net shedder plate thickness, in mm
tf = net flange thickness, in mm
o Fsh = minimum upper yield stress, in N/mm?, of the material used for the shedder plates
o Ffl = minimum upper yield stress, in N/mm?, of the material used for the corrugation flanges.

(b) Provided that effective gusset plates, as defined in 4.2, are fitted (see figures 4a and 4b), when
calculating the section modulus of corrugations at the lower end (cross-section (1) in figures 4a
and 4b), the area of flange plates, in cm?, may be increased by (7 x hg x tgu)

where:

hg = height of gusset plate in m, see figures 4a and 4b, not to be taken greater than [(10/7) x
sgu]

sgu = width of the gusset plates, in m
tgu = net gusset plate thickness, in mm, not to be taken greater than tf
tf = net flange thickness, in mm, based on the as built condition.

(c) If the corrugation webs are welded to a sloping stool top plate which is at an angle not less
than 45 degrees with the horizontal plane, the section modulus of the corrugations may be
calculated considering the corrugation webs fully effective. In case effective gusset plates are
fitted, when calculating the section modulus of corrugations the area of flange plates may be
increased as specified in (b) above. No credit can be given to shedder plates only.

For angles less than 45 degrees, the effectiveness of the web may be obtained by linear
interpolation between 30% for 0 degrees and 100% for 45 degrees.

4.4 Section modulus of corrugations at cross-sections other than the lower end

The section modulus is to be calculated with the corrugation webs considered effective and the
compression flange having an effective flange width, bef, not larger than as given in 4.6.1.

4.5 Allowable stress check

The normal and shear stresses ¢ and t are not to exceed the allowable values sigma a and 1 a, in
N/mm?2, given by:

ca=0oF
ta=05x0F
where:

o F = the minimum upper yield stress, in N/mm?, of the material.

4.6 Effective compression flange width and shear buckling check
4.6.1 Effective width of the compression flange of corrugations

The effective width bef, in m, of the corrugation flange is given by:
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bef=Cexa

where:
Ce =2.25/B -1.25/(B?) for B >1.25
Ce=1.0 forp<1.25

B=10%xa/tfx V(o F/E)

tf = net flange thickness, in mm

a = width, in m, of the corrugation flange (see figure 2a)

o F = minimum upper yield stress, in N/mm?, of the material

E = modulus of elasticity, in N/mm?, to be assumed equal to 2.06 x 10**5 N/mm? for steel.

4.6.2 Shear
The buckling check is to be performed for the web plates at the corrugation ends.
The shear stress T is not to exceed the critical value t ¢, in N/mm?, as obtained from the following:
tc=tE whentE<(tF)/2
=t[1-(tF(/(4TE)] when tE > (tF)/2
where:
tF=0F/V3
o F = minimum upper yield stress, in N/mm?, of the material as given in 4.6.1
TE=0.9 xkt x E (t/1000c)?
kt, E, t, and c are given by:
kt=6.34
E = modulus of elasticity of material as given in 4.6.1
t = net thickness, in mm, of corrugation web

¢ = width, in m, of corrugation web (see figure 2a)

4.7 Local net plate thickness
The bulkhead local net plate thickness t, in mm, is given by:

t=14.9 x sw x V(p/o F)

where:

sw = plate width, in m, to be taken equal to the width of the corrugation flange or web,
whichever is the greater (see figure 2a)

p = resultant pressure, in kN/m?, as defined in 2.5, at the bottom of each strake of plating; in all
cases, the net thickness of the lowest strake is to be determined using the resultant pressure at
the top of the lower stool, or at the inner bottom, if no lower stool is fitted or at the top of the
shedders, if shedder or gusset/shedder plates are fitted.

o F = minimum upper yield stress, in N/mm?, of the material.
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For built-up corrugated bulkheads, when the thicknesses of the flange and web are different, the net
thickness of the narrower plating is to be not less than tn, in mm, given by:

tn=14.9 x snx V(p/o F)
sn = the width, in m, of the narrower plating.

The net thickness of the wider plating, in mm, is not to be taken less than the maximum of the
following values:

tw =14.9 x sw x V(p/o F)
and
tw = V[(440 x sw? x p)/o F - tnp?]
where tnp < actual net thickness of the narrower plating and not to be greater than

14.9 x sw x V(p/o F)

5 LOCAL DETAILS

As applicable, the design of local details is to comply with the requirements of the Administration or of
an organization recognized by the Administration in accordance with the provisions of SOLAS
regulation XI/1 (hereinafter referred to as "the Administration") for the purpose of transferring the
corrugated bulkhead forces and moments to the boundary structures, in particular to the double
bottom and cross-deck structures.

In particular, the thickness and stiffening of gusset and shedder plates, installed for strengthening
purposes, is to comply with the requirements of the Administration on the basis of the load model in
Section 2.

Unless otherwise stated, weld connections and materials are to be dimensioned and selected in
accordance with the requirements of the Administration.

6 CORROSION ADDITION AND STEEL RENEWAL

(a) Steel renewal is required where the gauged thickness is less than tnet + 0.5 mm, tnet being
the thickness used for the calculation of bending capacity and shear stresses as given in 4.2 or
the local net plate thickness as given in 4.7. Alternatively, reinforcing doubling strips may be
used providing the net thickness is not dictated by shear strength requirements for web plates
(see 4.5 and 4.6.2) or by local pressure requirements for web and flange plates (see 4.7).

Where the gauged thickness is within the range tnet + 0.5 mm and tnet + 1.0 mm, coating
(applied in accordance with the coating manufacturer's requirements) or annual gauging may be
adopted as an alternative to steel renewal.

(b) Where steel renewal or reinforcement is required, a minimum thickness of tnet + 2.5 mm is
to be replenished for the renewed or reinforced parts.

(c) Gussets with shedder plates, extending from the lower end of corrugations up to 0.18, or
reinforcing doubling strips (on bulkhead corrugations and stool side plating) are to be fitted,
when:

0.8 x (o Ffl x tfl) > o Fas x tst
where:
o Ffl= minimum upper yield stress, in N/mm?2, of the material used for the corrugation flanges

o Fs= minimum upper vyield stress, in N/mm?, of the material used for the lower stool side
plating or floors (if no stool is fitted)
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tfl= flange thickness, in mm, which is found to be acceptable on the basis of the criteria specified
in (a) above or, when steel renewal is required, the replenished thickness according to the
criteria specified in (b) above. The above flange thickness dictated by local pressure
requirements (see 4.7) need not be considered for this purpose

tst= as built thickness, in mm, of the lower stool side plating or floors (if no stool is fitted)

If gusset plates are fitted, the material of such gusset plates is to be the same as that of the
corrugation flanges. The gusset plates are to be connected to the lower stool shelf plate or inner
bottom (if no lower stool is fitted) by deep penetration welds (see figure 5).

Figure 5

Rool Bace () : 3 mm 10 T/3Amm
Groove Angle (o] ; 40° Lo 60°

(d) Where steel renewal is required, the bulkhead connections to the lower stool shelf plate or
inner bottom (if no stool is fitted) are to be at least made by deep penetration welds (see figure
5).

(e) Where gusset plates are to be fitted or renewed, their connections with the corrugations and
the lower stool shelf plate or inner bottom (if no stool is fitted) are to be at least made by deep
penetration welds (see figure 5).
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ANNEX 2

STANDARDS FOR THE EVALUATION OF ALLOWABLE HOLD LOADING OF THE FOREMOST CARGO
HOLD

1 INTRODUCTION

The loading in the foremost cargo hold is not to exceed the allowable hold loading in the flooded
condition, calculated as per Section 4, using the loads given in Section 2 and the shear capacity of the
double bottom given in Section 3.

In no case is the allowable hold loading in the flooding condition to be taken greater than the design
hold loading in the intact condition.

2 LOAD MODEL
2.1 General

The loads to be considered as acting on the double bottom of the foremost cargo hold are those given
by the external sea pressures and the combination of the cargo loads with those induced by the
flooding of the foremost cargo hold.

The most severe combinations of cargo induced loads and flooding loads are to be used, depending on
the loading conditions included in the loading manual:

- homogeneous loading conditions;
- non-homogeneous loading conditions;
- packed cargo conditions (such as steel mill products).

For each loading condition, the maximum bulk cargo density to be carried is to be considered in
calculating the allowable hold limit.

2.2 Inner bottom flooding head

The flooding head hf (see figure 1) is the distance, in m, measured vertically with the ship in the
upright position, from the inner bottom to a level located at a distance df, in m, from the baseline
equal to:

D, in general; or
0.95 D for ships of less than 50,000 tonnes deadweight with Type B freeboard.

D being the distance, in m, from the baseline to the freeboard deck at side amidship (see figure 1).

3 SHEAR CAPACITY OF THE DOUBLE BOTTOM STRUCTURE IN WAY OF THE FOREMOST CARGO
HOLD

The shear capacity C of the double bottom structure in way of the foremost cargo hold is defined as
the sum of the shear strength at each end of:

- all floors adjacent to both hoppers, less one half of the strength of the two floors adjacent to
each stool, or transverse bulkhead if no stool is fitted (see figure 2); and

- all double bottom girders adjacent to both stools, or transverse bulkheads if no stool is fitted.

The strength of girders or floors which run out and are not directly attached to the boundary stool or
hopper girder is to be evaluated for the one end only.

Note that the floors and girders to be considered are those inside the hold boundaries formed by the
hoppers and stools (or transverse bulkheads if no stool is fitted). The hopper side girders and the floors



46342 E®HMEPIAA THE KYBEPNHIEQE Teoyoc B’ 3406/28.07.2021

directly below the connection of the bulkhead stools (or transverse bulkheads if no stool is fitted) to
the inner bottom are not to be included.

When the geometry and/or the structural arrangement of the double bottom are such as to make the
above assumptions inadequate, to the discretion of the Administration or of an organization
recognized by the Administration in accordance with the provisions of SOLAS regulation XI/1
(hereinafter referred to as "the Administration"), the shear capacity C of the double bottom is to be
calculated according to the criteria laid down by the Administration.

In calculating the shear strength, the net thickness of floors and girders are to be used. The net
thickness tnet, in mm, is given by:

tnet=ttc
where:
t = as built thickness, in mm, of floors and girders

tc = corrosion diminution, equal to 2 mm, in general; a lower value of tc may be adopted, provided
that measures are taken, to the satisfaction of the Administration to justify the assumption made.

3.1 Floor shear strength

The floor shear strength in way of the floor panel adjacent to hoppers Sfi, in kN, and the floor shear
strength in way of the openings in the "outermost" bay (i.e. that bay which is closest to the hopper)
Sf,, in kN, are given by the following expressions:

Sfi=103xAfxta/m
Sf, =103 xAf,hxta/n;
where:
Af = sectional area, in mm?, of the floor panel adjacent to the hoppers

Af,h = net sectional area, in mm?, of the floor panels in way of the openings in the "outermost"
bay (i.e. that bay which is closest to the hopper)

T a = allowable shear stress, in N/mm?, to be taken equal to oF/v3
o F = minimum upper yield stress, in N/mm?, of the material
n:=1.10

n.=1.20

n2 may be reduced, at the discretion of the Administration, down to 1.10 where appropriate
reinforcements are fitted to the satisfaction of the Administration.

3.2 Girder shear strength

The girder shear strength in way of the girder panel adjacent to stools (or transverse bulkheads, if no
stool is fitted) Sg 1, in kN, and the girder shear strength in way of the largest opening in the
"outermost" bay (i.e. that bay which is closest to stool, or transverse bulkhead, if no stool is fitted) Sg,,
in kN, are given by the following expressions:

Sg1=103xAg x ta/m
Sg,=103x Ag,h xta/n2
where:

Ag = minimum sectional area, in mm?, of the girder panel adjacent to the stools (or transverse
bulkheads, if no stool is fitted)
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Ag,h = net sectional area, in mm?, of the girder panel in way of the largest opening in the
"outermost" bay (i.e. that bay which is closest to the stool, or transverse bulkhead, if no stool is
fitted)

T a = allowable shear stress, in N/mm?, as given in 3.1
n:=1.10
N2 = 1.15

n2 may be reduced, at the discretion of the Administration, down to 1.10 where appropriate
reinforcements are fitted to the satisfaction of the Administration.

4 ALLOWABLE HOLD LOADING

The allowable hold loading W, in tonnes, is given by:
W =pcxVxI/F

where:

F =1.05 in general 1.00 for steel mill products

pc = cargo density, in t/m3; for bulk cargoes, see 2.1; for steel products, roc is to be taken as the
density of steel

V = volume, in m3, occupied by cargo at a level h;

hy =X/(pcx g)

X = for bulk cargoes, the lesser of X; and X, given by
X1=(Z+pxg(E-hf))/(1+ (p/pc) x (perm - 1))
X2=Z+pxgx(E-hfxperm)

X = for steel products, X may be taken as X3, using perm =0

p = sea water density, in t/m?3

g =9.81 m/s?, gravity acceleration

E=df-0.1xD

df, D=as given in 2.2

hf = flooding head, in m, as defined in 2.2

perm = permeability of cargo, to be taken as 0.3 for ore (corresponding bulk cargo density for iron ore
may generally be taken as 3.0 t/m3)

Z = the lesser of Z; and Z, given by:
Z, = Ch/ADB,h Z, = Ce/ADBV,e

Ch = shear capacity of the double bottom, in kN, as defined in Section 3, considering, for each floor,
the lesser of the shear strengths Sf ; and Sf; (see 3.1) and, for each girder, the lesser of the shear
strengths Sgi and Sg; (see 3.2)

Ce = shear capacity of the double bottom, in kN, as defined in Section 3, considering, for each floor,
the shear strength Sf ; (see 3.1) and, for each girder, the lesser of the shear strengths Sg; and Sg. (see
3.2)

ADB,h = sum from i=1 to i=n of (Si x BDB,i)
ADB,e = sum from i=1 to I=n of (Si x BDB,i - s)
n = number of floors between stools (or transverse bulkheads, if no stool is fitted)

Si = space of ith-floor, in m
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BDB,i = BDB — s for floors whose shear strength is given by Sf1 (see 3.1)

BDB,i = BDB,h for floors whose shear strength is given by Sf2 (see 3.1)

BDB = breadth of double bottom, in m, between hoppers (see figure 3)

BDB,h= distance, in m, between the two considered opening (see figure 3)

s = spacing, in m, of double bottom longitudinals adjacent to hoppers.

Figure 1
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Figure 3
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H 10x0¢ tng andépaong autrig apxifel amd tn dnpoocicvor Tng otnv Eenuepida tng KuPepvnoswc.
H amogaon autr va SnuooteuBei otnv Epnuepida tng KuPepvnoswc.

Mepatag, 16 louAiou 2021

O Ynoupyog
IQANNHZ NAAKIQTAKHZ
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EONIKO TYMNOIPA®EIO

To EBviké Tumoypaeio amotelei Snuooia urnpecia umayduevn otnv Mpoedpia tng KuPép-
vnong Kat €xel Tnv €uBLvN 1600 yla TN ouvtaln, Slaxeiplon, EKTUTTWON Kal KUKAo®opia Twv
OUMwv NG Epnuepidac tng KuBepvroewc (DEK), 6oo Kat yla TNV KAAUYN TWV EKTUTTWTIKWY -
€KSOTIKWV avayKwv Tou dnpoaciou Kal Tou eupuTePOL Snudciou Topéa (v. 3469/2006/A 131
kat m.8. 29/2018/A°58).

1. OYANO THZ EOHMEPIAAXZ THZ KYBEPNHZEQZ (®EK)

* Ta ®EK o€ nAektpovikn popen Satibevtal Swpedv oto www.et.gr, Tnv mionun 10To-
oeliba Tou EBvikou Tumoypageiov. Ooa OEK dev éxouv PneromoinBei kal KataxwploTei oTnv
AVWTEPW 10TOOENISA, Yn@plomolouvTal Kal amooTéNNovTal emiong Swpedv Ye TNV UTToBoAN ai-
TNOoNG, Yla TNV OTfoia ApKEi N CUUTTANPWON TWV AvayKaiwv OToIXEiwv o€ 101K GOpUA OTOV
lototono www.et.gr.

o Ta ®EK o€ évrunn popen Siatibevtal o€ pepovwpéva @UANa gite ameuBeiag amo To Tun-
pa NMwARogwv Kat ZuvdpounTwy, eite TAXUOPOUIKA HIE TNV ATOOTOAN AITAToC TapayyeAiag
péow twv KEM, eite pe etrioia ocuvdpopur péow tou TuAnatog MwANCEWY Kal ZuVOPOUNTWV.
To k60T0C evog aompdpaupou OEK amod 1 éwg 16 oelideg givat 1,00 €, aAd yla kAOe emmAéov
oktacéMdo (f pépog autou) mpocauvavetatl katd 0,20 €. To kdoTtog evog Eyxpwpou OEK amd
1 €w¢ 16 oelidecg eival 1,50 €, alAd yia kABe emmAéov oktacéAdo (1 Hépog autol) mpooaula-
vetal katd 0,30 €. To tevxog A.2.E.M. SiatiBetal Swpeav.

» TpOmol amoGTOANG KEINEVWY TIPOG Snuocisuon:

A. Ta keipeva mpog dnuooicvon oto OEK, amd TI¢ UTINPEGCIEC Kal TOUG QOPEIC Tou
dnuooiou, amootéNovtal nAektpovikd otn SlevBuvon webmaster.et@et.gr pe xprion
TIPONYHEVNG PNPLAKNG UTIOYPAPIG KAl XPOVOOHHAVONG.

B. Kat' e€aipeon, oool moliteg Sev Siabétouv MponyUévn PN@LaKE) LTTOYPAPH] UITOPOUV
€iTe VO amoOTENOUV TAXUSPOIKY, EITE VA KATABETOUV UE EKTTPOOWTIO TOUG KEIUEVA TIPOG
dnpooiguon ektunwpéva og XapTi oto Tunpa MNapaiafric kal Kataywplong AnpocIeupaTwy.

» [MANPOYOPIEG, OXETIKA UE TNV ATOOTOAR/KATABEON gyypAgwv TTpog Snpoacieuon, TNV NUE-
pnota kukhogopia twv O.E.K,, ue TNV TWANON TWV TEUXWV KAl IE TOUG IOXUOVTEC TILOKATAAO-
YOUG Yla OAEG TIG UTTNPECIEG Pag, TTEpIAapavovtal otov otétorno (www.et.gr). Emiong péow
Tou totétomou Sidovtal TANPOPOPIEG OXETIKA UE TNV TTopEia SNUOCIEVONG TWV EYYPAPWY, UE
Baon tov Kwdikd AplBud Anpootevpatog (KAA). Mpokettal yia Tov aptBud mou ekdidel o EOvI-
K6 Tumoypa@eio yla 6Aa ta Keipeva mou mAnpouv Ti¢ mpolmoBéoelc Snuocicuonc.

2. EKTYNQTIKEX - EKAOTIKEZ ANATKEZ TOY AHMOZXIOY

To EBVIkS Tumoypa@Eio avTATOKPIVOUEVO O€ AITHATA UTTNPECIWY Kal POPEWV TOU SNUociou
avolapPdavel va oxeSLAoEl Kal va EKTUTTWOEL EvTuTia, @UANASIA, BiBAia, agioeg, umAok, pnxavo-
YPAQIKA évturia, @akéhoug yla KABe xprion, K.A.

Emiong oxedidlel Ynolakég ekSOOELG, AoyodTUTIA KAl TTAPAYEL OTITIKOAKOUOTIKO UAIKO.

Tayvdpopikn AtevBuvon: Kamodiotpiou 34, T.k. 10432, Abriva  lototomog: www.et.gr

THAEDQNIKO KENTPO: 210 5279000 - fax: 210 5279054 MAnpo@opiec OXeTIKA Ue TNV AsiToupyia
Tou lototomou: helpdesk.et@et.gr

ESYMHPETHZH KOINOY AnooToAf Yn@loKd UTTOYEYPAUUEVWY

NwAnosig - Zuvdpopéc: (Iodyeio, TNA. 210 5279178 - 180) £yYPAQWV TPoC Snpocicuon oto OEK:

MAnpogopisc: (Iodyelo, Ip. 3 kat Aeg. KévTpo 210 5279000)  webmaster.et@et.gr
Mapahapn Anp. 'YAnG: (Iooyelo, A. 210 5279167, 210 5279139)

MANPOPOpPIEC Yia YEVIKO MPWTOKOANO
Qpdadpio yia 1o Kotvo: Acutépa we Mapaokeun: 8:00 - 13:30 Kat aAMnAoypagio: grammateia@et.gr

TEiTe pag Tn yVwun oag,

* 02034062807 210020 =*
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