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SECTION 1 - INTRODUCTION

1 INTRODUCTION TO COMMON STRUCTURAL RULES FOR O1L TANKERS
1.1 General

1.1.1 Applicability

with the Society and contracted for construction® on or after 1 April 2006._The

definition of the rule length, L, is given in Section 4/1.1.1.1. -7 Formatted: Font: Italic

777777777777777777777777777777777777777 T {Formatted: Font: Italic

***************** {Formatted: Font: Italic
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individual Classification Society are to be applied.

Reason for the Rule Clarification:
Clarification of length to be used for determination of applicability of the CSR.
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SECTION 2 - RULE PRINCIPLES

5 APPLICATION OF PRINCIPLES
5.6 Application of Rule Requirements

5.6.6 Relationship between the prescriptive scantling requirements and the
strength assessment (FEM)

5.6.6.2 The section modulus and/or shear, area of a primary support member and/or the | -- { Deleted: web cross sectional ]
_ - { Deleted: design load ]

of the prescriptive requirements provided that the reduced scantlings comply with - { Deleted: on J

the strength assessment (FEM).

Reason for the Rule Clarification:
Editorial correction - for consistency with Section 8/2.6.1.4.
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SECTION 3 RULE APPLICATION

5 CALCULATION AND EVALUATION OF SCANTLING REQUIREMENTS

5.3 Calculation and Evaluation of Scantling Requirements for Primary Support
Members

5.3.2 Shear requirements of primary support members

5.3.2.3 These requirements are to be evaluated against the actual shear area of the primary
support member. The actual shear area of the primary support member is defined in

N | flanges

_ _ - 7| Deleted: as the web thickness
span, but are not to be included in the calculation of actual shear area. v | multiplied by the total height including

N
{Formatted: Font: Italic

Reason for the Rule Clarification:
Editorial correction - definition of shear area in this sub-paragraph is incorrect; reference is
made to appropriate section.

5.3.3 Bending requirements of primary support members

5.3.3.1 Requirements for section modulus and moment of inertia of primary support

members are given in Section 8 and Section 10, respectively. - { Deleted: stiffeners
N [ Formatted: Font: Not Italic
Reason for Rule Clarification: {Formatted: o Nor Tl

A J

Editorial correction.

5.3.3.4 Where it is impracticable to fit a primary support member with the required web
depth, then it is permissible to fit a member with reduced depth provided that the
fitted member has equivalent inertia to the required member. The required equivalent
inertia is to be based on an equivalent section given by the effective width of plating
at mid span with required plate thickness, web of required depth and thickness and
face plate of sufficient width and thickness to satisfy the required mild steel section
modulus. All other rule requirements, such as minimum thicknesses, slenderness

(s/t)ratio, section modulus and shear area, are to be satisfied for the member of - { Deleted:

reduced depth.

Reason for Rule Clarification:
Editorial correction to clarify the name of s/t ratio.
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SECTION 4 BASIC INFORMATION

1 DEFINITIONS

1.1

1.1.8 Maximum Service Speed

Principal Particulars

V, the maximum ahead service speed, in knots, means the greatest speed which the

- ‘{ Deleted: the summer load line J

maximum propeller RPM and corresponding engine MCR (Maximum Continuous | - { Deleted: and

Rating).

Reason for Rule Clarification:

To avoid the ambiguity created by similar but not exactly the same wording as the intended
definition from IACS UR M42 Appendix 1.

2 STRUCTURAL IDEALISATION

2.3  Effective Breadth of Plating

2.3.2 Effective breadth of attached plate and flanges of primary support members”
for strength evaluation

2.3.2.2 At the end of the span where no effective end bracket is fitted, the effective breadth of

attached plate, b.g, for calculating the section modulus and/or moment of inertia of a |

primary support member is to be taken as:

1 1
loag (1-—=) loag (1=—=)
by =0.67 Ssin| = B m for| 3|4
6 2S 25
1
lbag (1-—=)
by =0.67S m for|  3° >3
28
Where:
S mean spacing of primary support member as defined in 2.2.2

at position considered, in m
Lodg effective bending span, as defined in 2.1.4, inm

Note sin() is to be calculated in radians

Reason for Rule Clarification :
Editorial correction.
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2.3.2.3 At mid span, the effective breadth of attached plate, b.s for calculating the section
modulus and /or moment of inertia of a primary support member is to be taken as:

il 7 [ Lha [lbdg J ./ | Deleted: b, =S sin| = Inag
b, =8 sin| —| = m for <9 , of sin
. Ls[sﬁ SV3 y 653
s “ - - { Formatted: Lowered by 17 pt ]
Iba
by =1.0S  m for | = |>9
! [Sﬁ J
Where
S mean spacing of primary support member as defined in 2.2.2

at position considered, in m
Lbag effective bending span, as defined in 2.1.4, in m

Note sin() is to be calculated in radians

Reason for Rule Clarification:
Editorial correction.

2.3.3 Effective breadth of attached plate of local support members for fatigue
strength evaluation

2.3.3.3 At mid span, the effective breadth of attached plate, b to be used for calculating the
combined section modulus of the stiffener and attached plate is to be taken as:

y 1000/
b =5 5in i % mm for (10001[7‘18 jgg ./ | Deleted: bw: N sin{”[ bd
7 18( 543 3 oL =8
1
by =1.0s mm for ( 0007k j>9
sV/3
Where
S stiffener spacing, in mm, as defined in 2.2.1
Toag effective bending span, as defined in 2.1.1, in m

Note sin() is to be calculated in radians

Reason for Rule Clarification:
Editorial correction.

24 Geometrical Properties of Local Support Members

24.1 Calculation of net section properties for local support members

2.4.1.1 The net section modulus, moment of inertia and shear area properties of local support
members are to be calculated using the net thicknesses of the attached plate, web and

flange.
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Reason for Rule Clarification:
Editorial correction.

2.4.2 Effective elastic sectional properties of local support members

' _ { Deleted: web

d,, = (hstf +tp_m,)sin ¢, mm

Where:

har stiffener height, including face plate, in mm. See also 2.4.1.2
tpnet net thickness of attached plate, in mm

D angle between the stiffener web and attached plating, see

Figure 4.2.14, in degrees. ¢y is to be taken as 90 degrees if the
angle is greater than or equal to 75 degrees

Reason for Rule Clarification:
Editorial correction - “shear depth” is more relevant than “web depth” since total depth
including the thicknesses of flange and attached plate are to be included.

2.5 Geometrical Properties of Primary Support Members

/{ Deleted: web

Reason for Rule Clarification:
Editorial correction.

3 STRUCTURE DESIGN DETAILS

3.4 Intersections of Continuous Local Support Members and Primary Support
Members

— - 7| Formatted: Indent: Left: 0
3.4.3 Connection between primary support members and intersecting stiffeners” cm, Hanging: 1.27 cm
P Yy supp g

(local support members)

3.4.3.3 The load, Wi, transmitted through the shear connection is to be taken as:

Wi = w(aﬂ + 4chzi:ni Aan KN

W, =W if the web stiffener is not connected to the intersecting stiffener
Where:

w the total load, in kN, as defined in 3.4.3.2

s panel aspect ratio, not to be taken greater than 0.25

s
1000S
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Al-net

Aldfnet

Ly

tw-net

Alc-net

tc—net

A

Awfnet

primary support member spacing, in m
stiffener spacing, in mm

effective net shear area of the connection, to be taken as the
sum of the components of the connection:

Ald—net + A
in case of a slit type slot connections area, A1 is given by:
Ay =20t 107 cm2

2
1c—net cm

w—net

in case of a typical double lug or collar plate connection area,
Atnet, is given by:

Al—nef = Zfllct 10_2 cm?2

c—net

net shear connection area excluding lug or collar plate, as
given by the following and Figure 4.3.5:

Aggper =gt 1072 cm?

w-net

length of direct connection between stiffener and primary
support member web, in mm

net web thickness of the primary support member, in mm

net shear connection area with lug or collar plate, given by
the following and Figure 4.3.5:

Alc—net = fllctc—nef 10_2 cm?

length of connection between lug or collar plate and primary
support member, in mm

net thickness of lug or collar plate, not to be taken greater
than the net thickness of the adjacent primary support
member web, in mm

shear stiffness coefficient:
=1.0 for stiffeners of symmetrical cross section

=140/w for stiffeners of asymmetrical cross section but
is not to be taken as greater than 1.0

the width of the cut-out for an asymmetrical stiffener,
measured from the cut-out side of the stiffener web, in mm,
as indicated in Figure 4.3.5

effective net cross-sectional area of the primary support
member web stiffener in way of the connection including
backing bracket where fitted, as shown in Figure 4.3.6, in cm2.
If the primary support member web stiffener incorporates a
soft heel ending or soft heel and soft toe ending, A e, is to be
measured at the throat of the connection, as shown in Figure
4.3.6.

the collar load factor defined as follows:
for intersecting stiffeners of symmetrical cross section:

=1.85 for Awnet <14
=1.85 - 0.0441(Aw-net - 14) for 14 < Apnet <31
=1.1 - 0.013(Aw-net - 31) for 31 < Awnet <58

PAGE 8 OF 55



for

Aw~net > 58

for intersecting stiffeners of asymmetrical cross section:

=0.75

I
=0.68+0.0172

w—net
where:

Is = I. for a single lug or collar plate connection to the primary

support member

=13 for a single sided direct connection to the primary

support member

= mean of the connection length on both sides, i.e., in the
case of a lug or collar plus a direct connection,

I = 0.5(1+la)

Reason for Rule Clarification:
Editorial correction.

Table 4.3.1

Permissible Stresses for Connection between Stiffeners and Primary Support Members

stiffener.

1. The stress computation on plate type members is to be performed on the basis of net thicknesses, whereas
gross values are to be used in weld strength assessments, see 3.4.3.11.
2. The root face is not to be greater than one third of the gross thickness of the primary support member

3. Allowable stresses may be increased by 5 percent where a soft heel is provided in way of the heel of the
primary support member web stiffener.

Item Direct Stress, 0pern, in N/mm?2 Shear Stress, Tyerm, in N/mm?
Acceptance Criteria Set Acceptance Criteria Set
See 3.4.3.2 See 3.4.3.2
AC1 AC2 AC3 AC1 AC2 AC3

ft?f?;iz. support member web 08304 0) o o ) ) }
Primary support member web
stiffener to intersecting stiffener in
way of weld connection:

double continuous fillet 0.58 6ya® | 0.70 6ya ® Oyd - - -

partial penetration weld 0.83 640 0@, |  ow | - | S e I - [ Deleted: @
Primary support member stiffener
to intersecting stiffener in way of 0.50 oya 0.60 oya Oya - - -
lapped welding
Shear connection including lugs or
collar plates:

single sided connection - - - 0.71 7a 0.85 74 Tyd

double sided connection - - - 0.83 7a Tyd Tyd
Where:
Tperm permissible shear stress, in N/mm?2
Operm permissible direct stress, in N/mm?2
Oyd minimum specified material yield stress, in N/mm?
Tyd Ul’ ,in N/ mm?2

3

Note

Reason for Rule Clarification:

Page 9 of 55




Editorial correction - Increasing the allowable stress as per “Note 3” is not applicable for the
acceptance criteria of Gyq.
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Figure 4.3.5

Symmetric and Asymmetric Cut outs

Primary support member
web stiffener

(a) double lug or collar plates

Primary support member
web stiffener

Primary support member
web stiffener

Ve

(b) slit type slot connection

Revised

(c) direct connection without

lug or collar plate

Primary support member
web stiffener

Primary support member
web stiffener

-

(d) lug or collar plate and
direct connection

bt

(e) lug or collar plate and
direct connection
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Primary support member

Primary support member
web stiffener

web stiffener

bt

]

(b) slit typ

(a) double lug or collar p. ot connection

ary support member

Primary support member
eb stiffener

web stiffener

w-net

(c) direct connection wit
lug or collar plate

(e) lug or collar plate and
direct connection

Note
The details shown in this figure are only used to illustrate symbols and definitions and are not intended to

represent design guidance or recommendations.

Reason for Rule Clarification:
Editorial correction - fix the figure for consistency with the definition of “w” in 3.4.3.3.
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3.5 Openings

Formatted: Indent: Left: O

- c¢m, Hanging: 1.27 cm

3.5.4 Manholes and lightening holes requiring reinforcement

3.5.4.1 Manholes and lightening holes are to be stiffened as required by 3.5.4,2 and 3.5.43. |-
~ | Deleted: 3

arrangements are demonstrated as satisfactory with regards to stress and stability, in - = { Deleted: 3

~

1
~ {Deleted: 3
R
R

accordance with analysis methods described in Section 9/2. { Deleted: 3

o J

Reason for Rule Clarification:
Editorial correction.

Page 13 of 55




SECTION 5 STRUCTURAL ARRANGEMENT

1 GENERAL
1.1 Introduction

1.1.1 Scope

1.1.1.1 This section covers the general structural arrangement requirements for the ship,
| which are based on or derived from National and International regulations, see
Sections 2/2.1.1 and 3/3.3.

Reason for Rule Clarification:

Editorial correction
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SECTION 6 - MATERIALS AND WELDING

3 CORROSION ADDITIONS

3.3 Application of Corrosion Additions

p { Deleted: strength ]
3.3.3 Application for scantling assessment of plates and local support members |-~
3.3.3.1 The required gross thickness for plates and local support members are calculated by
adding the full corrosion addition, i.e. +1.0fwr, to the net thickness required in
accordance with the scantling requirements in Sections 4/3.4and 82t0 /7. |- { Deteted: srength )

T [ Formatted: Font: Not Italic ]

3.3.3.2 The net sectional properties of local support members are calculated by deducting the
full corrosion margin, i.e. -1.0fwr, from the web, flange and attached plate gross
thicknesses as described in Section 4/2.4.1 and are to comply with required section
modulus, moment of inertia and shear area as given in Sections 4/3.4 and 8/2 to 8/7. |

Reason for Rule Clarification:

Editorial correction with addition of the requirements of cut-outs in accordance with Section
4/34.
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SECTION 7 - LOADS

4 SLOSHING AND IMPACT LOADS
4.2 Sloshing Pressure in Tanks

421 Application and limitations

4.2.1.2 The given pressures do not include the effect of impact pressures due to high velocity
impacts with tank boundaries or internal structures. For tanks with a maximum
effective sloshing breadth, bsy, greater than 0.56B or a maximum effective sloshing

length, [, greater than 0.13L_at any filling height from 0.05/1,u to 0.95/4, an - {Formatted: Font: Italic
additional impact assessment is to be carried out in accordance with the individual = - ‘[Formatted: Font: Italic
Classification Society procedures. The effective sloshing lengths and breadths, [qnand - ‘[Formatted: Font: Not Italic
bsi, are calculated using the equationsin4.2.2.1 and 4.2.3.1 respectively. _ - { Formatted: Font: Italic

- ‘[ Formatted: Font: Italic

Reason for the Rule Clarification:

Clarification that the need for additional impact calculations is to be based on maximum
sloshing length /breadth from all filling heights and not only at filling height giving
maximum sloshing pressure.

4.2.2 Sloshing pressure due to longitudinal liquid motion

4222 The sloshing pressure due to longitudinal liquid motion, Ps.ing, is to be taken as a

constant value over the full tank depth and is to be taken as the greater of the

Reason for the Rule Clarification:

Clarification that the need for additional impact calculations is to be based on maximum
sloshing length/breadth from all filling heights and not only at filling height giving
maximum sloshing pressure. Guidance note deleted to avoid confusion.

4.2.3 Sloshing pressure due to transverse liquid motion

4.23.2 The sloshing pressure due to transverse liquid motion, P, is to be taken as a
constant value over the full tank depth and is to be taken as the greater of the

increments.

v Lo /

Reason for the Rule Clarification:
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Deleted: Guidance note:

For tanks with web frames of standard
design, e.g. vertical web on a
longitudinal bulkhead with lower
brackets, the maximum sloshing
pressure will be given at a filling height
of 0.7h,x. Incremental calculations are
typically required in case of tanks
arranged with small wash bulkheads in
which case the effective sloshing length
will increase with increasing filling
height and maximum pressure may be
given at a filling height greater than
0.7Nax.

/{ Deleted: 0.70

Deleted: Guidance note:

For tanks with webframes of standard
design, e.g. vertical web on a
longitudinal bulkhead with lower
brackets, the maximum sloshing
pressure will be given at a filling height
of 0.7h,,.c. Incremental calculations are
typically required in case of tanks
arranged with small wash bulkheads in
which case the effective sloshing length
will increase with increasing filling
height and maximum pressure may be
given at a filling height greater than
0.7Hyax.




Clarification that the need for additional impact calculations is to be based on maximum
sloshing length /breadth from all filling heights and not only at filling height giving
maximum sloshing pressure. Guidance note deleted to avoid confusion.

4 SLOSHING AND IMPACT LOADS

4.3 Bottom Slamming Loads

4.3.2 Slamming pressure

4.3.2.1 The bottom slamming pressure, Pqy, is to be taken as the greater of:

Pslm—mt

Pan-pun =

Where:

8
fslm

Cui

Cslm-mt

Cslm-full

C1

TFmet

Trepun

feim130gCsim-mecr  kN/m?2 for empty ballast tanks

Sfeim130gCsim-fune® —cawpgzoan  kN/m?2 for full ballast tanks

acceleration due to gravity, 9.81 m/s2

longitudinal slamming distribution factor, see Figure 7.4.5, is
to be taken as:

0at0.5L
lat [0.175-0.5(Cy —0.7)]L from E.P.

Tat [0.1-0.5(Cw —0.7)]L from F.P.

0.5 at, and forward of F.P.
intermediate values to be obtained by linear interpolation.

block coefficient, Cy, as defined in Section 4/1.1.9.1, but not to
be taken less than 0.7 or greater than 0.8

slamming coefficient for empty ballast tanks
Tepomt \°
=5.95-10.5 I

slamming coefficient for full ballast tanks

Trp- fun 02
L

=5.95- 10.5[

is to be taken as:
0 for L <180m
=-0.0125(L - 180)0'705 for L > 180m

design slamming ballast draught at F.P. with ballast tanks
within the bottom slamming region empty as defined in

design slamming ballast draught at F.P. with ballast tanks
within the bottom slamming region full as defined in 4.3.2.4,
inm

dynamic load coefficient, to be taken as 1.25

rule length, in m, as defined in Section 4/1.1.1.1

vertical distance from tank top to load point, in m

Page 17 of 55
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Reason for Rule Clarification:

Editorial correction - incorrect reference.

44 Bow Impact Loads

442 Bow impact pressure
4.4.2.1 The bow impact pressure, Piy, is to be taken as:

P,, =1.025f,c,.V2 siny, kN/m?

Where:
Sfim 0.55 at0.1L aft of F.P.

0.9 at 0.0125L aft of F.P.

1.0 at and forward of F.P.

intermediate values to be obtained by linear interpolation
Vim impact speed, in m/s

=0.514V pa sin @l ++/L
Viwd forward speed, in knots
= 0.75V but is not to be taken as less than 10
1% service speed, in knots, as defined in Section 4/1.1.8.1

Gl local waterline angle at the position considered, but is not to be
taken as less than 35 degrees, see Figure 7.4.6.

local bow impact angle measured normal to the shell at the

¥ wl position considered but is not to be less than 50 degrees, see
Figure 7.4.6.
Cim 1.0 for positions between draughts Ty
and T

) (hpo —2hy)
B \/ 1+cos2[90 hp Ifor positions above draught T

hw vertical distance from the waterline at draught T to the highest
deck at side, see Figure 7.4.6, in m

ho vertical distance from the waterline at draught T, to the position
considered, see Figure 7.4.6, in m

L rule length, in m, as defined in Section 4/1.1.1.1
T scantling draught, in m, as defined in Section 4/1.1.5.5
Thar minimum design ballast draught, in m, for the normal ballast

condition as defined in Section 4/1.1.5.2

WL; waterline at the position considered, see Figure 7.4.6

Reason for Rule Clarification:
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Editorial correction

- ‘{ Deleted: J
X iy
. : ) ‘[ Inserted: j

‘[Formatted: Indent: Left: 0 J

Page Break

6 COMBINATION OF LOADS

cm, First line: 0 cm

6.3 Application of Dynamic Loads

6.3.5 Dynamic wave pressure distribution for a considered dynamic load case

6.3.5.2 The simultaneously acting dynamic wave pressure for the port and starboard side
outside the cargo region, Puo4u, for a considered dynamic load case is to be
obtained by linear interpolation between P and Pz, but not to be taken less than
-psug(TLc - z) below still waterline or less than 0 above still waterline.

- = '{ Formatted: Indent: Left: 0 J
Poyn =B+ (P,, — P, )_between bottom centreline and still waterline <[ lcm Hanging: 5.36 cm
TLC - { Formatted: Font: 11 pt J
P an=Pn -10(z-T,..) above still waterline
Where:
D dynamic wave pressure at bottom centreline, and is to be taken as:
fctr Pex—max kN/m2
Pwi dynamic wave pressure at still waterline, and is to be taken as:
fWL Pex—max kN/m2
a— envelope maximum dynamic wave pressure, in kN/m?, as defined
in3.5.2.2
S dynamic load combination factor for dynamic wave pressure at
still waterline for considered dynamic load case, see 6.3.1.2
Sfetr dynamic load combination factor for dynamic wave pressure at
centreline for considered dynamic load case, see 6.3.1.2
Tic draught in the loading condition being considered, in m
z vertical coordinate, in m
Psw density of sea water, 1.025tonnes/m?
g acceleration due to gravity, 9.81m/s2
Reason for the Rule Clarification:
Clarification of the dynamic sea pressure above waterline outside the cargo region.
- '[ Formatted: Centered J
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SECTION 8 - SCANTLING REQUIREMENTS

1 LONGITUDINAL STRENGTH
1.1 Loading Guidance

1.1.2 Loading Manual

1.1.29 The following additional loading conditions are to be included in the Loading
Manual if the ship is specifically approved and intended to be operated in such
conditions:

(a) sea-going ballast conditions including water ballast carried in one or more cargo

tanks which are intended for use in emergency situations as allowed by
MARPOL Regulation 13. (Ship approved for loading pattern A8 of Table B.2.3or - { Deleted: 7

B7 of Table B.2.4) o

(b) seagoing loading conditions where the net static upward load on the double
bottom exceeds that given with the combination of an empty cargo tank and a
mean ship’s draught of 0.9T.

(c) seagoing loading conditions with cargo tanks less than 25% full with the - { Deleted: wing

combination of mean ship’s draught greater than 0.9T..

(d) seagoing loading conditions where the net static downward load on the double
bottom exceeds that given with the combination of a full cargo tank at a cargo
density of 1.025 tonnes/m? and a mean ship’s draught of 0.6

(e) for ships arranged with cross ties in the centre cargo tank , seagoing loading
conditions showing a non-symmetric loading pattern where the difference in

filling level between corresponding port and starboard wing cargo tanks - {Deleted: and adjacent centre

_ - { Deleted: or B7 of Table B.2.4

Reason for Rule Clarification:

Editorial corrections and amendment to align with intent of rule as specified in B/2.3.1.3.

1.3 Hull Girder Shear Strength

1.3.3 Shear force correction for longitudinal bulkheads between cargo tanks

1.3.3.1 For longitudinal bulkheads between cargo tanks the effective net plating thickness_of
the plating above the inner bottom, tsyues0 for plate ij, used for calculation of hull
girder shear strength, Qu 0, is to be corrected for local shear distribution and is

given by:
Eenetso = tgrs -0.5t,,, —t, mm
Where:
tors gross plate thickness, in mm
teorr corrosion addition, in mm, as defined in Section 6/3.2
ta thickness deduction for plate ij, in mm, as defined in 1.3.3.2
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1.3.3.2 The vertical distribution of thickness reduction for shear force correction is assumed
to be triangular as indicated in Figure 8.1.3. The thickness deduction, fs, to account
for shear force correction is to be taken as:

t = 6Q; (1— alll IZ_ 2(z, _hdb)]
Byt 0.5l By

ij—perm

Where:

0Qs shear force correction for longitudinal bulkhead as defined in
1.3.3.3 and 1.3.3.5 for ships with one or two longitudinal
bulkheads respectively, in kN.

Lo length of cargo tank, in m

Pk height of longitudinal bulkhead, in m, defined as the distance
from inner bottom to the deck at the top of the bulkhead, as
shown in Figure 8.1.3

Xbik the minimum longitudinal distance from section considered to
the nearest cargo tank transverse bulkhead, in m. To be taken
positive and not greater than 0.5

Zp the vertical distance from the lower edge of plate ij to the base
line, in m, Not to be taken as less thanftyy

hay height of double bottom, in m, as shown in Figure 8.1.3

Tij-perm permissible hull girder shear stress, 7perns, in N/mm? for plate
Yy
=120/k;

kij higher strength steel factor, k, for plate ij as defined in Section
6/1.14

Reason for the Rule Clarification:

l - { Formatted: Font: Italic
e ‘[ Formatted: Subscript

Clarification that the thickness reduction ¢4 does not apply to the part of the longitudinal «f-- { Formatted: Normal

bulkhead within the double bottom.

14 Hull Girder Buckling Strength

14.2 Buckling assessment

1.4.2.7 The shear buckling strength, of plate panels, is to satisfy the following criteria:

N = Nattowo
Where:
i buckling utilisation factor
Thg-nets0
Ter
Thg-net50 design hull girder shear stress, in N/mm?, as defined in 1.4.2.5
Ter critical shear buckling stress, in N/mm?, as specified in Section

10/3.2.1.3. The critical shear buckling stress is to be calculated
for the effects of hull girder shear stress only. The effects of
other membrane stresses and lateral pressure are to be
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ignored. The net thickness given as fos — torr as described in - {Formatted: Font: Italic

Section 6/3.3.2.2 is to be used for the calculationof z, _ - - { Formatted: Font: Itali
Nallow allowable buckling utilisation factor

=0.95
torg gross plate thickness,innmm P {Formatmd: Subscript
fomy corrosion addition, in mm, as defined in Section 632 - Formatted: subsere

Reason for the Rule Clarification:

Clarification of which thickness to use for calculation of buckling capacity.

2 CARGO TANK REGION

2.1 General

" [ Formatted: Indent: Left: 0 cm

214 General scantling requirements

2.1.4.7 All shell frames and tank boundary stiffeners are in general to be continuous, or are
_ - { Deleted: See also Section 4/3.2.

Reason for the Rule Clarification:

Editorial correction - delete duplicating reference to Sections 4/3.

2.2 Hull Envelope Plating

224 Side shell plating

2243 The thickness in 2.2.4.2 is to be applied to the following extent of the side shell
plating, see Figure 8.2.2:

(@) longitudinal extent: - { Formatted: Indent: Left: 1.52 cm

¢ between a section aft of amidships where the breadth at the waterline exceeds
0.9B, and a section forward of amidships where the breadth at the waterline

exceeds 0.6B
(b) vertical extent: «- - { Formatted: Indent: Left: 1.52 cm
e between 300mm below the minimum design ballast waterline, Ty, amidships - { Deleted: lowest
to 0.25T; or 2.2m, whichever is greater, above the draught Tk.. T ‘[Formatted: Font: Italic

Figure 8.2.2
Extent of Side Shell Plating

1 st

vw 1 1 bdg-dt

-

bdgdt]  or 2.2m

Nl rirrrisririirisiirissiyisyiyd / waterline at T,

D S S S S S S S S S S S S S S S S S A A - ==

[} /waterline amidships
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v _ _ _ _ _ —

breadth ¢
than 0.9B

7

Reason for Rule Clarification:

Editorial correction to explicitly define draught.

‘

(S

Deleted:
2.5 Bulkheads
P { Deleted: in cargo tanks ]
25.6 Corrugated bulkheads, -7
2561 The scantling, requirements relating to corrugated bulkheads defined in 2.5.6 and_| -~ {Deteted: s J
2.5.7 are net yequirements. The gross scantling requirements are obtained from the | - - { Deleted: scantling )

applicable requirements by adding the full corrosion additions specified in Section
6/3.

Reason for Rule Clarification:

Editorial correction

2.5.6.3 The global strength of corrugated bulkheads, lower stools and upper stools, where
fitted, and attachments to surrounding structures are to be verified with the cargo
tank FEM model_in the midship region, see Section 9/2. The global strength of
corrugated bulkheads outside of midship region are to be considered based on
results from the cargo tank FEM model and using the appropriate pressure for the
bulkhead being considered. Additional FEM analysis of cargo tank bulkheads
forward and aft of the midship region may be necessary if the bulkhead geometry,
structural details and support arrangement details differ significantly from
bulkheads within the mid cargo tank region.

Reason for Rule Clarification:

Editorial correction

2.5.7 Vertically corrugated bulkheads

cm

_ - { Formatted: Indent: Left: 0 J
<

2.5.7.2 The net plate thicknesses as required by 2.5.7.5 and 2.5.7.6 are to be maintained for, | - - { Deleted: up J

two thirds of the corrugation length, I, from the lower end, where I is as defined in

Reason for Rule Clarification:

Editorial correction

2.5.7.5 The net thicknesses of the flanges of corrugated bulkheads, t¢.:, for two thirds of the
corrugation length from the lower end are to be taken as the greatest value calculated
for all applicable design load sets, as given in Table 8.2.7, and given by the following.
This requirement is not applicable to corrugated bulkheads without a lower stool, see
2.5.7.9.
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Reason for Rule Clarification:

Clarification that the buckling based flange thickness requirement is applicable for two* { line: 0 cm

Formatted: Indent: Left: 0 cm, First

|

thirds of the corrugation length from the lower end.

corrugation (Ig/2) of a unit corrugation, Ze.:, are to be taken as the greatest value
calculated for all applicable design load sets, as given in Table 8.2.7, and given by the
following. This requirement is not applicable to corrugated bulkheads without a
lower stool, see 2.5.7.9.

Reason for Rule Clarification:

Editorial correction - unnecessary duplication

2.5.7.8 For ships with a moulded depth, see Section 4/1.1.4, equal to or greater than 16m, a
lower stool is to be fitted in compliance with the following requirements:

(c) stool side plating and internal structure:

e within the region of the corrugation depth from the stool top plate the net
thickness of the stool side plate is not to be less than 90% of that required by
2.5.7.2 for the corrugated bulkhead flange at the lower end and is to be of at
least the same material yield strength

e the net thickness of the stool side plating and the net section modulus of the
stool side stiffeners is not to be less than that required by 2.5.2, 2.5.4 and 2.5.5
for transverse or longitudinal bulkhead plating and stiffeners

e the ends of stool side vertical stiffeners are to be attached to brackets at the
upper and lower ends of the stool

e continuity is to be maintained, as far as practicable, between the corrugation
web and supporting brackets inside the stool. The bracket net thickness is not
to be less than 80% of the required thickness of the corrugation webs and is to
be of at least the same material yield strength

e scallops in the diaphragms in way of the connections of the stool sides to the
inner bottom and to the stool top plate are not permitted.

Reason for Rule Clarification:

Editorial correction

2.5.79 For ships with a moulded depth, see Section 4/1.1.4, less than 16m, the lower stool
may be eliminated provided the following requirements are complied with:

(c) supporting structure:

e within the region of the corrugation depth below the inner bottom the net
thickness of the supporting double bottom floors or girders is not to be less
than the net thickness of the corrugated bulkhead flange at the lower end and
is to be of at least the same material yield strength

e the upper ends of vertical stiffeners on supporting double bottom floors or
girders are to be bracketed to adjacent structure

e brackets/carlings arranged in line with the corrugation web are to have a
depth of not less than 0.5 times the corrugation depth and a net thickness not
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less than 80% of the net thickness of the corrugation webs and are to be of at
least the same material yield strength

e cut outs for stiffeners in way of supporting double bottom floors and girders
in line with corrugation flanges are to be fitted with full collar plates

e where support is provided by gussets with shedder plates, the height of the
gusset plate, see /1, in Figure 8.2.3, is to be at least equal to the corrugation
depth, and gussets with shedder plates are to be arranged in every
corrugation. The gusset plates are to be fitted in line with and between the
corrugation flanges. The net thickness of the gusset and shedder plates are
not to be less than 100% and 80%, respectively, of the net thickness of the
corrugation flanges and are to be of at least the same material yield strength.
Also see 2.5.7.11.

o scallops in brackets, gusset plates and shedder plates in way of the
connections to the inner bottom or corrugation flange and web are not
permitted.

Reason for Rule Clarification:

Editorial correction
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Table 8.2.5
Section Modulus Requirements for Stiffeners

The minimum net section modulus, Z., is to be taken as the greatest value calculated for all applicable design
load sets, as given in Table 8.2.7, and given by:

B ‘P‘Slmgz

cm3

net
fi bdg G Oya

Where:
P

Jodg

Ibag

[ yd
Cs

Ong

Mv—mtal

Mir-total
Iu—nelSO
T-netso

y

z

ZNA-net50

design pressure for the design load set being considered and calculated at the load calculation
point defined in Section 3/5.2, in kN/m?

bending moment factor:

for continuous stiffeners and where end connections are fitted consistent with idealisation of the
stiffener as having as fixed ends:

=12 for horizontal stiffeners

=10 for vertical stiffeners

for stiffeners with reduced end fixity see Sub-section 7.

effective bending span, in m, as defined in Section 4/2.1.1

as defined in Section 4/2.2, in mm

specified minimum yield stress of the material, see also Section 3/5.2.6.5, in N/mm?
permissible bending stress coefficient for the design load set being considered, to be taken as:

Sign of Hull Girder Side Pressure Acting Acceptance Criteria
Bending Stress, oy,g On P
Tension (+ve) Stiffener side C.=p.-a M
s s s oyd
Compression (-ve) Plate side but not to be taken greater than Cs
Tension (+ve) Plate side C=C
Compression (-ve) Stiffener side s
Acceptance Structural Member P C
Criteria Set ¢ % smar
ACL Longitudinal strength member 0.85 1.0 0.75
Transverse or verticalynember | 075 | 0 | 075 |
Longitudinal strength member 1.0 1.0 0.9
AC2 Transverse or verticalyjnember | 09 | 0 | 09 |
Watertight boundary Stiffeners 0.9 0 0.9

hull girder bending stress for the design load set being considered and calculated at the
reference point defined in Section 3/5.2.2.5

_ [(Z - ZNA—m'tEU) Moot Y My total Jlo—s N/mm?

Izvfnet50 Ihfnet50

design vertical bending moment at longitudinal position under consideration for the design
load set being considered, in kNm.

Mo-total is to be calculated in accordance with Table 7.6.1 using the permissible hogging or
sagging still water bending moment, Miw.-perm, to be taken as:

Msw-perm
Stiffener Location Pressure acting on Pressure acting on
Plate Side Stiffener Side
Above Neutral Axis Sagging SWBM Hogging SWBM
Below Neutral Axis Hogging SWBM Sagging SWBM

design horizontal bending moment at longitudinal position under consideration for the design
load set being considered, see Table 7.6.1, in KNm

net vertical hull girder moment of inertia, at the longitudinal position being considered, as
defined in Section 4/2.6.1, in m#4

net horizontal hull girder moment of inertia, at the longitudinal position being considered, as
defined in Section 4/2.6.2, in m*

transverse coordinate of the reference point defined in Section 3/5.2.2.5, in m
vertical coordinate of the reference point defined in Section 3/5.2.2.5, in m
distance from the baseline to the horizontal neutral axis, as defined in Section 4/2.6.1, in m

- { Deleted: strength

- { Deleted: strength
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Reason for Rule Clarification:

Editorial correction

Table 8.2.6
Web Thickness Requirements for Stiffeners

The minimum net web thickness, tu..1, is to be taken as the greatest value calculated for all applicable design
load sets, as given in Table 8.2.7, and given by:

_ .fshr ‘P‘ 5 lshr

t =
w-net
dshr Ct Tyd
Where:
P design pressure for the design load set being considered and calculated at the load calculation
point defined in Section 3/5.1, in kN/m?
Sfonr shear force distribution factor:
for continuous stiffeners and where end connections are fitted consistent with idealisation of
the stiffener as having as fixed ends:
=0.5 for horizontal stiffeners
=0.7 for vertical stiffeners
for stiffeners with reduced end fixity, see Sub-section 7
dsnr as defined in Section 4/2.4.2.2, in mm
C permissible shear stress coefficient for the design load set being considered, to be taken as:
=0.75 for acceptance criteria set AC1
=090 for acceptance criteria set AC2
s as defined in Section 4/2.2, in mm
Lsir effective shear span, in m, see Section 4/2.1.2
Tyd _ %4 N/mm2
V3
Oyd specified minimum yield stress of the material, in N/mm?

Reason for Rule Clarification:

Editorial correction

2.6 Primary Support Members
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Figure 8.2.7 (Continued)

Definition of Spans of Deck, Side Transverses, Vertical Web Frames on Longitudinal
Bulkheads and Horizontal Stringers on Transverse Bulkheads

I

bg-dt

ow | Ibdgow

bdg-dt

bg-st

) bdg-hs

Tr. Bhd.

Deleted:

hul

Reason for Rule Clarification:

Editorial correction - “lvw” was moved to centre tank; since it is more appropriate to

measure “lvw” in centre tank where vertical web is located.
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2.6.5 Side transverses

2.6.5.1 The net shear area, Asu-nets0, Of side transverses is not to be less than:

A

Where:
Q

Qu

Q

Py

shr—net50 —

10Q
C_ r

t—pr “yd

cm?

design shear force as follows, in kN:

= Q. for upper part of the side transverse
=(Q for lower part of the side transverse
= S[Cu lst (Pu + Pl)_hu Pu]

where a cross tie is fitted in a wing cargo tank and Ist« is

greater than 0.7y, then I in the above formula is tg be taken ] - [ Deleted: may

as L.

to be taken as the greater of the following;:
Sleylse (Py + P) =y B]

0.35¢;SI, (P, + )

12Q,

where a cross tie is fitted in a wing cargo tank and I« is

greater than 0.7y, then Iy in the above formula is tq be taken ] - [ Deleted: may

as lst-ct~

design pressure for the design load set being considered, in
kN/m?, calculated at mid tank as follows:

where deck transverses are fitted below deck, P, is to be
calculated at mid height of upper bracket of the side
transverse, h,

where deck transverses are fitted above deck, P, is to be
calculated at the elevation of the deck at side, except in
cases where item (c) applies

where deck transverses are fitted above deck and the inner
hull longitudinal bulkhead is arranged with a top wing
structure as follows:

e the breadth at top of the wing structure is greater than
1.5 times the breadth of the double side and

¢ the angle along a line between the point at base of the
slope plate at its intersection with the inner hull
longitudinal bulkhead and the point at the intersection
of top wing structure and deck is 30 degrees or more to
vertical

P, is to be calculated at mid depth of the top wing

structure

corresponding design pressure for the design load set being
considered, calculated at mid height of bilge hopper, hi,
located at mid tank, in kN /m?2.

length of the side transverse, in m, and is to be taken as
follows:
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where deck transverses are fitted below deck, I is the length
between the flange of the deck transverse and the inner
bottom, see Figure 8.2.7

where deck transverses are fitted above deck, I is the length
between the elevation of the deck at side and the inner
bottom

Lstect length of the side transverse, in m, and is to be taken as

follows:

where deck transverses are fitted below deck, I is the length
between the flange of the deck transverse and mid depth
of cross tie, where fitted in wing cargo tank

where deck transverses are fitted above deck, I is the length
between the elevation of the deck at side and mid depth of
the cross tie, where fitted in wing cargo tank

S primary support member spacing, in m, as defined in Section
4/2.2.2
hu effective length of upper bracket of the side transverse, in m,

and is to be taken as follows:

(a) where deck transverses are fitted below deck, A, is as
shown in Figure 8.2.7 and as described in Section
4/2.1.5.

(b) where deck transverses are fitted above deck, h, is to
be taken as 0.0, except in cases where item (c)
applies.

(c) where deck transverses are fitted above deck and the
inner hull longitudinal bulkhead is arranged with a
top wing structure as follows:

e the breadth at top of the wing structure is greater than
1.5 times the breadth of the double side, and

¢ the angle along a line between the point at base of the
slope plate at its intersection with the inner hull
longitudinal bulkhead and the point at the intersection
of top wing structure and the deck is 30 degrees or more
to vertical

h, is to be taken as the distance between the deck at side

and the lower end of slope plate of the top wing structure

Iy height of bilge hopper, in m, as shown in Figure 8.2.7
coand ¢ as defined in Table 8.2.13

Crpr permissible shear stress coefficient for primary support
member as given in Table 8.2.10

Tyd O-yd
=—— N/mm?2
7 /

Oyd specified minimum yield stress of the material, in N/mm?

Reason for Rule Clarification:

PAGE 30 OF 55



The original intent was that, where Iy« is greater than 0.7l I+« is to be used for Iy in

association with the

relevant coefficients for I (rather than ‘may be used’).

2.6.6 Vertical web frames on longitudinal bulkhead

2.6.6.2 The net section modulus, Z,.:s, of the vertical web frame is not to be less than:

000 M

1

net50 — C

Where:
M

I bdg-vw

I bdg-vw-ct

Cs-pr
Oyd

¢y and ¢

cme

s—pr Gyd

design bending moment, in kNm, as follows:
=c,PS lbdg,vw2 for upper part of the web frame
=¢,PS lbdg,vw2 for lower part of the web frame

where a cross tie is fitted and lyagvwt is greater than 0.7lg-vw,

design pressure for the design load set being considered,
calculated at mid point of the effective bending span, Inig-ow, of
the vertical web frame located at mid tank, in kIN/m?

effective bending span of the vertical web frame on the
longitudinal bulkhead, between the deck transverse and the
bottom structure, in m, see Section 4/2.1.4 and Figure 8.2.7.

effective bending span of the vertical web frame on
longitudinal bulkhead, between the deck transverse and mid
depth of the cross tie on ships with two longitudinal
bulkheads, in m, see Section 4/2.1.4

primary support member spacing, in m, as defined in Section
4/2.2.2

permissible bending stress coefficient as given in Table 8.2.10
specified minimum yield stress of the material, in N/ mm?2

as defined in Table 8.2.14

Reason for Rule Clarification:

The original intent was that, where lpig.ow-t is greater than 0.7 lvag-ow, Ibig-vw-ct i to be used for
Ipag-ow in association with the relevant coefficients for lyig.ow-ct (rather than ‘may be used’).
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Table 8.2.14
Values of ¢, and c; for Vertical Web Frame on Longitudinal Bulkheads

Structural Configuration Cu c
Ships with a centreline longitudinal bulkhead 0.057 0.071
Crosstie | \/ based on lgme 0.057 0.071
in centre
Ships with | cargo M based on Iy 0.012 0.028 .
two tank
longitudinal | Cross ties
bulkheads in wing M based on lpdg-vno-ct 0.057 0.071
cargo M based on Iy v 0.016 0.032
tanks

Reason for the Rule Clarification:

On ships with two longitudinal bulkheads, the row in Table 8.2.14 for “Cross tie in centre
cargo tank” should be separated to two rows, e.g. M based on “Ipigou-ct” and “M based on lyggvw”.
When “M” is determined based on the span to the cross tie, the same coefficients as that used
for ships with a centreline longitudinal bulkhead are to be used (similarly to the one for
“Cross ties in wing cargo tanks”)

2.6.6.4 The net shear area, Ag-nets0, Of the vertical web frame is not to be less than:

10Q
shr-net50 — Ci cm?
t—pr Tyd
Where:
Q design shear force as follows, in kNN:
= Q. for upper part of the web frame
=(Q for lower part of the web frame
Qu =S [cy lyw (P, + B)—h, P,]
where a cross tie is fitted in a centre or wing cargo tank and lyp-ct
is greater than 0.7l.w, then I, in the above formula is to be taken
as low-ct.
Qi to be taken as the greater of the following;:
(a) S[Cl lvw (Pu + Pl) _hl Pl]
(b) Cuw SCl lvw (Pu + Pl)
() 1.2Q,
where a cross tie is fitted in a centre or wing cargo tank and lyw-ct
is greater than 0.7, then I, in the above formula is to be taken
as lvwfcx"
P, design pressure for the design load set being considered,
calculated at mid height of upper bracket of the vertical web
frame, h,, located at mid tank, in kN /m?
b design pressure for the design load set being considered,

calculated at mid height of lower bracket of the vertical web
frame, h;, located at mid tank, in kN /m?
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Low length of the vertical web frame, in m, between the flange of the
deck transverse and the inner bottom, see Figure 8.2.7

Low-ct length of the vertical web frame, in m, between the flange of the
deck transverse and mid depth of the cross tie, where fitted

S primary support member spacing, in m, as defined in Section
4/2.2.2
hy effective length of upper bracket of the vertical web frame, in m,

as shown in Figure 8.2.7 and as described in Section 4/2.1.5

hy effective length of lower bracket of the vertical web frame, in m,
as shown in Figure 8.2.7 and as described in Section 4/2.1.5

cyand ¢ as defined in Table 8.2.15

Yo 0.57  for ships with a centreline longitudinal bulkhead
0.50  for ships with two longitudinal bulkheads

Cipr permissible shear stress coefficient for primary support member
as given in Table 8.2.10

Tyd o
) =¥ N /mm?2
V3
Oyd specified minimum yield stress of the material, in N/mm?

Reason for Rule Clarification:

The original intent was that, where [, is greater than 0.7 lw, low is to be used for I, in
association with the relevant coefficients for luy. (rather than ‘may be used’).
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3 FORWARD OF THE FORWARD CARGO TANK
3.9 Scantling Requirements

3.9.2 Plating and local support members

3.9.2.1 For plating subjected to lateral pressure, the net plating thickness, t., is to be taken as
the greatest value calculated for all applicable design load sets, as given in Table 8.3.8,
and given by:

t, =0.0158¢,s ﬂ mm

no-yd

Where:

0 correction factor for the panel aspect ratio
=12-—— but not to be greater than 1.0

21001,

P design pressure for the design load set being considered,
calculated at the load calculation point defined in Section
3/5.1.2, in kN/m?

S stiffener spacing, in mm , as defined in Section 4/2.2

I, length of plate panel, to be taken as the spacing of primary
support members, unless carlings are fitted, in m

Ca permissible bending stress coefficient for the acceptance
criteria set being considered, as given in Table 8.3.2

Oyd specified minimum yield stress of the material, in N/ mm?

Reason for the Rule Clarification:
Clarification that panel aspect ratio factor is not to be greater than 1.0

3.9 Scantling Requirements

3.9.3 Primary support members

3.9.3.3 For primary support members subjected to lateral pressure, the effective net shear, - - {De'ede web

area, Awnets0, is to be taken as the greatest value for all applicable design load sets, as
given in Table 8.3.8, and given by:

Reason for Rule Clarification:

Editorial correction
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Table 8.3.8
Design Load Sets for Plating, Local Support Members and Primary Support Members
Type Of. Local Support | Design Load External Diagrammatic
and Primary Support Load Component | Draught Comment Representation
Member Set @) P & 3
1 Pex T
Sea pressure only
2 P[’X TSC
Shell Envelope
5 DPiy Toar Tank pressure only.
Sea pressure to be
6 Py 0.25T,, ignored
External Decks 1 Pex T Green sea pressure only %
5 Py Toat
Pressure from one
ank Boundaries . - : i
J,,,,,,,T ,,,,,,, 6--F-—-Pr---1-025To-1----- side-onlv— — — — — 1 771 ‘[Deleted.Decksformmg
and/or Watertight . .
Boundaries Full tank with adjacent
tank
11 Pin—ﬂoud - an empty
9 P T Distributed or
‘”‘ bal concentrated loads only.
Internal and External Adiacent tanks empt
Decks or Flats Grei_n sea pressure I:nZy
10 Pa Toa be ignored
v__L___ . v ___J___ vl __d____________ . l\/ - ‘[ Deleted: 5 ]
N \\ ‘[ Deleted: P;, J
oo - ®==F====V====g===%==f=======Iz=z=====g3=====J====== \\l\\\{Deleted:Tm, ]
\\\\ Deleted: Other Tank
v _ | ___ v ___J___ v _ o _____d____________ d \ ‘\ Boundaries or Watertight
% W Boundaries
. A
Where: \\\\\\ \\ Deleted: Pressure from one
Tse scantling draught, in m, as defined in Section 4/1.1.5.5 ’3 i | side only.{|
| \\\\ \ | Full tank with adjacent tank
Teal minimum design ballast draught, in m, as defined in Section 4/1.1.5.2 L empty
Notes \\\\\\\“‘\\ \
Notes K
f
1. The specification of design load combinations and other load parameters for the design load sets are \\\1‘\\\\
given in Table 8.2.8 i
' Deleted:
2. When the ship’s configuration cannot be described by the above, then the applicable Design Load \::\ \\\\{ Deleted: 6 ]
Sets to determine the scantling requirements of structural boundaries are to be selected so as to n:\\\ .
specify a full tank on one side with the adjacent tank or space empty. The boundary is to be \‘\\\[ Deleted: 0.25T. ]
evaluated for loading from both sides. Design Load Sets are to be selected based on the tank or \“\\[ Deleted: P, ]
space contents and are to maximise the pressure on the structural boundary, the draught to use is to W
be taken in accordance with the Design Load Set and this table. Design Load Sets covering the S and \\‘\[ Deleted: 11 J
S+D design load combinations are to be selected. See Note 4 on Table 8.2.7 and Table 8.2.8. \[ Deleted: - ]
\
3. The boundaries of void and dry space not forming part of the hull envelope are to be evaluated [ Deleted: Piy oo ]
using Design Load Set 11. See Note 2.
Reason for the Rule Clarification:

Editorial clean up by combining the two rows as the two categories of structure are assessed
with the same load sets.
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4 MACHINERY SPACE
41 General

4.1.3 Structural continuity

4.1.3.4 All shell frames and tank boundary stiffeners are to be continuous throughout, or are

Reason for Rule Clarification:

Editorial correction - delete duplicating reference to Sections 4/3

4.2.2 Bottom shell plating

4.2.2.2 The thickness of the bottom shell plating (including keel plating) is to comply with

Reason for Rule Clarification:
Editorial - the reference to thickness should be to breadth and the keel plating is to be
included with the requirement for the bottom plating .

5 AFTEND
5.1 General

5.1.3 Structural continuity

5.1.3.4 All shell frames and tank boundary stiffeners are in general to be continuous, or are

Rule for Rule Clarification:

Editorial correction - delete duplicating reference to Sections 4/3

6 EVALUATION OF STRUCTURE FOR SLOSHING AND IMPACT LOADS
6.2 Sloshing in Tanks

6.2.2 Application of sloshing pressure

6.2.2.5 The design sloshing pressure due to transverse liquid motion, Pgu.;, as defined in
Section 7/4.2.3.1, is to be applied to the following members as shown in Figure 8.6.2:
(a) longitudinal tight bulkhead
(b) longitudinal wash bulkhead
(c) horizontal stringers and vertical webs on longitudinal tight and wash bulkheads
(d) plating and stiffeners on the transverse tight bulkheads including stringers and,

bulkhead or the bulkhead and 0.25bs;, whichever is lesser,
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Reason for Rule Clarification:

Correction for to ensure consistency with 6.2.2.2 and Figure 8.6.1. Sloshing assessment is not
relevant for the inner bottom as it will only occur at very low filling levels and in any case
not be the dimensioning load.

6.4 Bow Impact

6.4.2 Extent of strengthening

6.4.21 The strengthening is to extend forward of 0.1L from the F.P. and vertically above the

minimum design ballast draught, Ty, defined in Section 4/1.1.5.2. See Figure 8.6.6. #»L - % Deleted: scantling
"~ Deleted: T,

N ‘{Deleted: see
\

Figure 8.6.6 {Formatted: Font: Italic
Extent of Strengthening Against Bow Impact
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l) Area of
» strengthening
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V

Reason for the Rule Clarification:
Correction of the Rule to ensure consistency with Section 7/4.4.1.1

6.4.7 Primary support members

6.4.7.5 The net section modulus of each primary support member, Z,.s, is not to be less

than:
v ,an,s ,,,,,,,,,,,,,,,,,,, S _ " | Deletea: Z, sy = 10@
Z . =1000 v ptEon Ostin S st Lo
bdgcsoyd

Where:
Sodgpt correction factor for the bending moment at the ends and

considering the patch load

=3fun’ =8’ +6f
foim patch load modification factor
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lslm

Aslm
Tbag

Pim

bslm

fhdg

G

Oyd

l

_ tslm.
lbdg
extent of bow impact load area along the span

=JAun m, but not to be taken as greater than

bow impact load area, in m?, as defined in 6.4.6.1
effective bending span, as defined in Section 4/2.1.4, in m

bow impact pressure as given in Section 7/4.4 and calculated at
the load calculation point defined in Section 3/5.3.3, in kN/m?

breadth of impact load area supported by the primary support
member, to be taken as the spacing between primary support
members as defined in Section 4/2.2.2, but not to be taken as
greater than [y, in m

bending moment factor

=12 for primary support members with end fixed continuous
face plates, stiffeners or where stiffeners are bracketed in
accordance with Section 4/3.3 at both ends

permissible bending stress coefficient

= 0.8 for acceptance criteria set AC3

specified minimum yield stress of the material, in N/mm?

Reason for the Rule Clarification:

Correction of error in unit conversion factor in formula.
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7 APPLICATION OF SCANTLING REQUIREMENTS TO OTHER STRUCTURE

R

B
~

Table 8.7.2
Design Load Sets for Plating, Local Support Members and Primary Support Members
Type of Loc.a ! Design Load External Diagrammatic
Supportand Primary | Load Component | Draught Comment Representation
Support Member Set @ P & P
1 PEX TSE
Sea pressure only
2 PEX TSE
Shell Envelope
5 Pin Toa Tank pressure only.
Sea pressure to be
6 P, 0.25T, ignored
External Decks 1 Pex T Green sea pressure only ﬁ
el Pu
LargoTank | 4 | __p. ___|
Boundaries, 1~~~ |
11 P in-flood
5 Em M
Other Tank Pressure from one side
Boundari \
Boundariesor | p | omrn o
atertight = = —e—ss Full tank with adjacent
Boundaries tank empty
11 Pin-fiood -
9 p T Distributed or
dk bal concentrated loads only.
Internal and External Adiacent tanks em
Decks or Flats Greizn sea pressure Pr’n’[};y
10 Pa Tou be ignored
| AR | A —— e e
| S i S T T e T e
| AR R A — e
Where:
Tse scantling draught, in m, as defined in Section 4/1.1.5.5
Tear minimum design ballast draught, in m, as defined in Section 4/1.1.5.2
Notes
1 The specification of design load combinations, and other load parameters for the design load sets
are given in Table 8.2.8
2. When the ship’s configuration cannot be described by the above, then the applicable Design Load

Sets to determine the scantling requirements of structural boundaries are to be selected so as to
specify a full tank on one side with the adjacent tank or space empty. The boundary is to be
evaluated for loading from both sides. Design Load Sets are to be selected based on the tank or
space contents and are to maximise the pressure on the structural boundary, the draught to use is
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to be taken in accordance with the Design Load Set and this table. Design Load Sets covering the S
and S+D design load combinations are to be selected. See Note 4 on Table 8.2.7 and Table 8.2.8.

3. The boundaries of void and dry space not forming part of the hull envelope are to be evaluated
using Design Load Set 11. See Note 2.

Reason for the Rule Clarification:

Table 8.7.2 should be applicable for cargo oil tanks as well as other tanks. However, cargo oil
tank is not included in the current table, while ballast tank is included in this table.
Consequently the table is modified to cover “Cargo Tank Boundaries” and “Other Tank
Boundaries or Watertight Boundaries” separately. Also re-arrange the conditions to keep
similar conditions together.
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SECTION 9 DESIGN VERIFICATION

1 HULL GIRDER ULTIMATE STRENGTH

14 Partial Safety Factors

Table 9.1.1
Partial Safety Factors

Design load Definition of Still Water Bending
combination Moment, Mg,

Vs yw VR

Permissible sagging still water
a) bending moment, Mey-pern-sea, in kKNm, 1.0 1.2 1.1
see Section 7/2.1.1

Maximum sagging still water bending

moment for operational seagoing
b) homogeneous full load condition, 1.0 L3 11
Miswpun, in KNm, see note 1
Where:
Vs partial safety factor for the sagging still water bending moment

yw  partial safety factor for the sagging vertical wave bending moment covering
environmental and wave load prediction uncertainties

7R partial safety factor for the sagging vertical hull girder bending capacity
covering material, geometric and strength prediction uncertainties

Notes

1 The maximum sagging still water bending moment is to be taken from the
departure condition with the ship homogeneously loaded at maximum draught

and corresponding arrival and any mid-voyage conditions, - { Deleted:

7777777777777777777 &~
N ‘[ Deleted: departure,
\

N {Deleted: or
\

Reason for the Rule Clarification:

Deleted: with the ship

Clarification that bending moments used for combination b) are to based on operational homogeneously loaded at
. s . . L . maximum draught in the
seagoing conditions and hence do not include additional pure strength conditions required departure condition.

by IACS URS11. Such additional conditions will be covered by the a) combination.

2 STRENGTH ASSESSMENT (FEM)
2.3 Local Fine Mesh Structural Strength Analysis

2.3.1 Objective and scope

2314 Where the geometry gan not be adequately represented in the cargo tank finitegL/{De'Eted: of a structural detail |

element model, a fine mesh analysis may be used to demonstrate satisfactory
scantlings. In _such cases the average stress within an area equivalent to that
specified in the cargo tank analysis (typically s by s) is to comply with the

requirement given in Table 9.2.1. See also Note 1 of Table 9.2.3. - { Formatted: Font: Italic

77777777777777777777 e ‘[ Formatted: Font: Italic
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Reason for the Rule Clarification:

Clarification of acceptance criteria for fine mesh analysis of areas where the standard mesh
size is not suitable for representing the actual geometry.

24 Application of Scantlings in Cargo Tank Region

2.4.5 Application of scantlings to side shell, longitudinal bulkheads and inner hull
longitudinal bulkheads

2.4.5.2 The plate thickness of side shell, longitudinal bulkheads and inner hull longitudinal
bulkheads, including hopper plating, outside 0.15D from the deck may vary along the
length and height of a tank. The plate thickness away from the transverse bulkheads is
not to be less than that required for the corresponding location of the middle tanks of
the cargo tank finite element model required by Appendix B/1.1.1.5. These scantlings are
to be maintained for all tanks within the cargo region, other than the fore-most and aft-
most cargo tanks. For the fore-most and aft-most cargo tanks, the minimum net
thickness of the side shell, longitudinal bulkheads or inner hull longitudinal bulkheads
(including hopper plating) plating outside 0.15D from the deck is given by:

K
tnet = tnetfmid mm
mid
n - -_—m—m—m———
Where
Enet-mid required net thickness for corresponding location in the
midship tank, in mm
§ ________spacingbetween longitudinal stiffeners at location under _
consideration, in mm
Spid _______spacing between longitudinal stiffeners at corresponding =~ B

location in midship tank, in mm

Reason for Rule Clarification:

Editorial correction
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SECTION 10 - BUCKLING AND ULTIMATE STRENGTH

2  STIFFNESS AND PROPORTIONS

2.2 Plates and Local Support Members

2.2.2 Stiffness of stiffeners

2.2.2.1 The minimum net moment of inertia about the neutral axis parallel to the attached

Oyd

plate, L., of each stiffener with effective breadth of plate equal to 80% of the stiffener
spacing s, is given by:

— 2

Lt = Clsthngt 235 cmé

Where:

Lssf length of stiffener between effective supports, in m

Apet net sectional area of stiffener including attached plate
assuming effective breadth of 80% of stiffener spacing s, in
cm?

5 stiffener spacing, in mm, as defined in Section 4/2.2.1

Oyd specified minimum yield stress of the material_of the attached
plate, in N/mm?

C slenderness coefficient:

= 1.43 for longitudinals subject to hull girder stresses
= 0.72 for other stiffeners

Reason for the Rule Clarification:

Clarification that reference yield stress is to be taken for the attached plate. The purpose of
the stiffener is to stabilize the plate, and the higher yield stress of the plate which allows
higher compressive stresses in the panel should result in the higher moment of inertia to
keep the panel in shape.

2.3 Primary Support Members

2.3.1 Proportions of web plate and flange/face plate

2311

The net thicknesses of the web plates and face plates of primary support members
are to satisfy the following criteria:

(a) web plate

R ()
w-net = Cw 235

(b) flange/face plate

bf—nut Uyd

c, V235

t f-net 2

Where:
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Sw plate breadth, in mm, taken as the spacing between the web

stiffeners. For_web_plates with stiffening parallel to the - - { peteted: stffening )
attached plate the spacing may be corrected in accordance T { Formatted: Font: 11 pt ]
with Avv‘fn,d,bﬁ D[Eig' ;5; @ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - {Formatted: Font: 11 pt J

E-net net web thickness, in mm

brout breadth of flange outstand, in mm

tenet net flange thickness, in mm

Cuw slenderness coefficient for the webplate P { Deleted: spacing/thickness ratio of }
=100

Cr slenderness coefficient for the flange/faceplate T { Deleted: breadth/thickness ratio of ]
=12

Oyd specified minimum yield stress of the material, in N/ mm?

Reason for the Rule Clarification:

Clarification that correction of panel breadth due to attached intersection stiffeners as
described for the advanced buckling assessment is also applicable for the simplified buckling
assessment.

Editorial correction on slenderness coefficients - a similar definition is used in Section
10/2.2.1.1.

3 PRESCRIPTIVE BUCKLING REQUIREMENTS
3.3 Buckling of Stiffeners

3.3.3 Torsional buckling mode

Figure 10.3.1
Stiffener cross sections
b, b, by
- /\ ¥l
PR o o eyl g dQ,
C C C C
tm’t
Note:
1. Measurements of breadth and depth are based on gross scantlings as described in
Section 4/2.4.1.2.
2. Characteristic flange data for bulb profiles are given in Appendix C/Table C.1.2, |- {Formatted: Font: Italic ]

"~ { Deleted: Tables 4.2.3 and 4.2.4 ]

Reason for the Rule Clarification:
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Correction of reference to point to elastic properties of bulb profiles instead of plastic
properties of bulb profiles.

- { Deleted: §
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SECTION 11 - GENERAL REQUIREMENTS

4 EQUIPMENT

4.2 Anchors and Mooring Equipment

4.2.4 Documentation

The following plans and particulars are to be submitted for approval:

(a) equipment number calculations

(b) list of equipment including type of anchor, grade of anchor chain, type and
breaking load of steel and fibre ropes

(c) anchor design, if different from standard or previously approved anchor types,
including material specification

(d) windlass design; including material specifications for cable lifters, shafts, couplings
and brakes

(e) chain stopper design and material specification

(f) emergency towing, towing and mooring arrangement plans and applicable Safe
Working Load data, and other information related to emergency towing and
mooring arrangements that will be available onboard the ship for the guidance of
the Master.

Reason for Rule Clarification:

Editorial correction.
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Appendix B - Structural Strength Assessment

2 CARGO TANK STRUCTURAL STRENGTH ANALYSIS

2.3 Loading Conditions

2.3.1.3 For tankers with two oil-tight longitudinal bulkheads and a cross tie arrangement in
the centre cargo tanks, loading patterns A7 and A12 in Table B.2.3 are to be
examined for the possibility that unequal filling levels in transversely paired wing
cargo tanks would result in a more onerous stress response. Loading pattern A7 is

required to be analysed only if such a non-symmetric_seagoing loading condition,is |- { Deleted: s

included in the ship loading manual. Loading patterns A7 and A12 need not be
examined for tankers without a cross tie arrangement in the centre cargo tanks.

Reason for Rule Clarification:

Clarification that requirement for inclusion of the loading pattern is linked to seagoing
conditions only.

ship draught of 0.9T; is to be used in the analysis. If conditions in the ship loading

manual specify greater draughts for loading patterns with empty gargo tank(s), then | _ - { peteted: wing

the maximum specified draught for the actual condition is to be used.

Reason for Rule Clarification:

Correction of text to ensure consistency with 8/1.1.2.9 b).

3 LocAL FINE MESH STRUCTURAL STRENGTH ANALYSIS
3.1 General

3.1.6 Screening criteria for Fine Mesh Analysis

Table B.3.1
Fine Mesh Analysis Screening Criteria for Openings in Primary Support Members
A fine mesh finite element analysis is to be carried out where:
A,>17  (load combination S + D)
Ay>136  (load combination S)
Where:
Ay yield utilisation factor
0.74 0.74
/ h k
=085C, Jv+0y‘+ 2+ 2| +| 2 Tl =
’ 2r 2r 71235
C, ho B \2 for openings in vertical web and horizontal
' =1.0- 0.23(?) + 2'12(7) girder of wing ballast tank, double bottom
floor and girder and horizontal stringer of
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transverse bulkhead

=1.0 for opening in web of main bracket and
buttress (see figures below)

r radius of opening, in mm

ho height of opening parallel to depth of web, in mm

lo length of opening parallel to girder web direction, in mm

h height of web of girder in way of opening, in mm

ox axial stress in element x direction determined from cargo tank FE analysis according to

the coordinate system shown, in N/ mm?

oy axial stress in element y direction determined from cargo tank FE analysis according to
the coordinate system shown, in N/mm?

Ty element shear stress determined from cargo tank FE analysis, in N/mm?, @

k higher strength steel factor, as defined in Section 6/1.1.4 but not to be taken as less than
0.78 for load combination S + D

I |

=
=
)J
=

Reason for Rule Clarification:

Editorial correction of symbol. r corrected to r.
4 EVALUATION OF HOT SPOT STRESS FOR FATIGUE ANALYSIS
4.5 Result Evaluation

452 Hopper knuckle connection

4.5.2.2 The component stress ranges are to be obtained by eliminating the stress induced by
hull girder vertical and horizontal bending moments from the component stress
determined from load cases L1 to L7 in Table B.4.1 as follows:

= /W Deleted: S¢; = Sci— Mv.iSvem ‘

S =S MVJ. Sypy — MHJ. S ypar e { Formatted: Lowered by 9 pt J
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Where:
S c i

Sc i

SVBM

SHBM

Set1, Sez, Six, Siyor Siz, component stress range after correction for
bending moment effects

Se1, Se2, Siy, Siy O Siz, component stress (with proper sign
convention) including vertical and horizontal bending
moment effects obtained from load cases L1 to L7, see Table
B.4.1

is the vertical hull girder bending moment due to loads
applied to the cargo tank FE model obtained from load case
L1, L2, L3, L4, L5, L6 or L7. The bending moment is to be
calculated at the longitudinal position where the centroid of
shell element under evaluation is located

is the horizontal hull girder bending moment due to loads
applied to the cargo tank FE model obtained from load case
L1, L2, L3, L4, L5, L6 or L7. The bending moment is to be
calculated at the longitudinal position where the centroid of
shell element under evaluation is located

stress due to unit vertical bending moment obtained from
load case C1, see Table B.4.1

stress due to unit horizontal bending moment obtained from
load case C2, see Table B.4.1

Reason for Rule Clarification:

Editorial correction of formulae.
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Appendix C - Fatigue Strength Assessment

1 NOMINAL STRESS APPROACH

1.4 Fatigue Damage Calculation

1.4.4 Definition of stress components

1.4.4.11The stress amplitude produced by bending of stiffeners between girder supports (e.g.

frames, bulkheads), 024, is to be taken as:

o,, =K K, LlO?’ N/mm?

net50

stress factor for unsymmetrical profiles, as defined in 1.4.4.15

stress factor for bending stress in longitudinal stiffeners
caused by relative deformation between supports, may be
determined by FE analysis of the cargo hold model where the
actual relative deformation is taken into account or taken as
follows:
1.0 at frame connections
115 for all longitudinals at transverse bulkhead
connections including wash bulkheads except:
(a) in full load condition:
1.3 for side and bilge longitudinals at mid position
between lowest side stringer and deck corner
1.15 for side and bilge longitudinals at lowest side
stringer and deck corner
to be linearly interpolated between these two positions

1.5 for bottom longitudinals at mid position between
longitudinal bulkhead, bottom girders or buttress
structure

1.15 for bottom longitudinals at longitudinal bulkhead,
bottom girders or buttress structure

to be linearly interpolated between these two positions

See Figure C.1.4

(b) in ballast condition:

1.5  for bottom longitudinals in the mid position
between longitudinal bulkhead, bottom girders or
buttress structure

1.15 for bottom longitudinals at longitudinal bulkhead,
bottom girders or buttress structure

to be linearly interpolated between these two positions
moment at stiffener support adjusted to weld toe location at
the stiffener (e.g. at bracket toe), in kNm:
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s stiffener spacing, in mm

effective bending span, of longitudinal stiffener, as shown in
Figure C.1.5, in m. See also Figure 4.2.1 and 4.2.2 in Section 4 for
soft toe brackets. Top stiffeners with a soft toe are to be treated
the same as flat bars with a soft toe bracket. The span point is
to be taken at the point where the depth of the end bracket,
measured from the face of the member, is equal to half the
depth of the member

7 et section modulus of longitudinal stiffener with associated
effective plate flange b.p, in cm3, calculated based on gross
thickness minus the corrosion addition 0.5t

begy as defined in Section 4/2.3.3

o moment interpolation factor, for interpolation to weld toe
location along the stiffener length:

2
= 6[XJ - 6[XJ +10 where 0<x<ly,

lbdg bdg

Iyag

where x is the distance to the hot spot, in m. See Figure C.1.5.

P lateral dynamic pressure amplitude at the mid-span between
the frame considered and the neighbouring frame, in kN/ma2.
Pin.amp for dynamic tank pressure, is to be taken as defined in
13.7

Py gy for dynamic wave pressure, is to be taken as defined in

1.3.6

Reason for the Rule Clarification:

Editorial correction due to error in unit conversion.
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Table C.1.7
Classification of Structural Details

Notes

1. Where the attachment length is less than or equal to 150mm, the S-N curve is to be
upgraded one class from those specified in the table. For example, if the class shown in the
table is F2, upgrade to F. Attachment length is defined as the length of the weld attachment
on the longitudinal stiffener face plate without deduction of scallop.

2. Where the longitudinal stiffener is a flat bar and there is a stiffener/bracket welded tothe |  _ - 4 Deleted: there is less than 10mm
face, the S-N curve is to be downgraded by one class from those specified in the table. For minimum clearance between the edge

of the stiffener flange and the face of

example, if the class shown in the table is F, downgrade to F2; if the class shown in the
the attachment e.g. where

table is F2, downgrade to G. This also applies to unsymmetrical profiles where there is less
than 8mm clearance between the edge of the stiffener flange and the face of the attachment,
e.g. bulb or angle profiles where the stated clearance cannot be achieved.

3. Lapped connections (attachments welded to the web of the longitudinals) should not be
adopted and therefore these are not covered by the table.

4. For connections fitted with a soft heel, class F may be used if it is predominantly subjected

- { Deleted: edge

considered to satisfy this condition.
5. For connections fitted with a tight collar around the face plate, class F may be used if

subjected to axial loading. Stiffeners fitted on deck and within 0.1D below deck at sideare | - { Deleted: edge

considered to satisfy this conditon
6. ID32is applicable in cases where web stiffeners are omitted or are not connected to the
longitudinal stiffener face plate. In the dynamic wave wetted zone at side and below, in

- { Deleted: edge

collar or alternatively a detail design for cut-outs as shown in Figure C.1.11 or equivalent is
to be adopted. Other designs are subject to a satisfactory fatigue assessment by using
comparative FEM based hot spot stress. For detail design of cut-outs as shown in Figure
C.1.11 or equivalent, the S-N curve may be upgraded to E for the dynamic wave wetted
zone at side and below, in way of bottom and in way of inner hull below 0.1D from the

deckatside. I ‘[ Deleted: edge

7. Inway of other areas besides what is mentioned in Note 6, i.e. side above wave wetted

- { Deleted: edge

stiffeners are omitted or not connected to the longitudinal stiffener face plate, conventional
slot configurations are permitted and an F class is in general to be applied, as described in
ID 32. E class may however be applied with combined global and local stress ranges
provided 25 years is achieved applying F class considering global stress range only. Stress
range combination factors for deck may be used to obtain the global stress range in this
instance.

Reason for Rule Clarification:

Editorial correction. Clarification of applicability of downgrade of SN curves as specified in
Note 2 including differentiation between flatbar longitudinals and longitudinals of rolled
profiles. Clarification of requirements for pillar-less connections within 0.1D fro deck.

1.5 Classification of Structural Details

1.5.1 General

1.5.1.1 The joint classification of structural details is to be made using Table C.1.7 where the
design of soft toes and backing brackets corresponds to those shown in Figure C.1.10.
When alternative designs are proposed, the adequacy in terms of fatigue strength is
to be demonstrated using a suitable finite element analysis. See 2.1.1.3.
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Figure C.1.10
Detail Design for Soft Toes and Backing Brackets

\/\/\/; t>d/18
R>0.75d
d R>2.0d
R >0.75d
max. 15 mm L
max. 15 mm max. 15 mm
L L0200 TN 02 20° 7>~ ‘i
[ J A
\ \
min. d/2 ' min. 1.5d Deleted:
Do e e o o e e e B e e R e T R R e

Recommended Design of Soft Toes and Backing Bracket of Pillar Stiffeners

R2>2X/3
R >400mm
R >300mm
1
/
max. 7\ 6<200 max.
= = 0<20° >
15 mm /_ x 15 mm
[ A i
\ \
M min. X/2
X min. 300mm
|

Recommended Design of Soft Toes and Backing Bracket of Tripping Brackets

100R

L7 |
N

Recommended Alternative Design of Soft Toes of Tripping Brackets
Reason for Rule Clarification:
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Thickness for the recommended design are removed as they are bucking requirements.
Thickness of attached stiffener and bracket is to comply with relevant buckling requirements
give in Section 10.
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APPENDIX D - BUCKLING STRENGTH ASSESSMENT

5 STRENGTH ASSESSMENT (FEM) - BUCKLING PROCEDURE
5.2 Structural Modelling and Capacity Assessment Method

5.2.3 Un-stiffened panels

Figure D.5.6
Capacity Model for Web Plate

Equivalent plate panel O 5h,e

T bl |

Note

The correction of panel breadth is applicable also for other slot

configurations with or without collar plates provided the web/collar

plate is attached to the passing stiffener. ,

Reason for the Rule Clarification:
The note is added to avoid ambiguity as to whether the correction of panel breadth only
applies to slit type connections or also to other slot configurations.
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Technical Background - Corrigenda 2, Appendix C/ Table C.1.7, Note 2.

1. Corrigenda 2 Text

ORIGINAL: CSR/Tanker, January 2006

Appendix C / Table C.1.7, Note 2

2.  Where there is less than 10mm minimum clearance between the edge of the stiffener flange
and the face of the attachment e.g. where the longitudinal stiffener is a flat bar, the S-N curve
is to be downgraded by one class from those specified in the table. For example, if the class
shown in the table is F, downgrade to F2; if the class shown in the table is F2, downgrade to
G. This also applies to unsymmetrical profiles, e.g. bulb or angle profiles where the stated
clearance cannot be achieved.

REVISED: CSR/Tanker, Corrigenda 2
Appendix C / Table C.1.7, Note 2
2. Where there B

the longitudinal stiffener is a flat bar and there is a
stiffener/bracket welded to the face, the S-N curve is to be downgraded by one class from
those specified in the table. For example, if the class shown in the table is F, downgrade to F2;
if the class shown in the table is F2, downgrade to G. This also applies to unsymmetrical
profiles where there is less than 8mm clearance between the edge of the stiffener flange and
the face of the attachment, e.g. bulb or angle profiles where the stated clearance cannot be
achieved.

2. Background for the correction

ORIGINAL

The original Rule text mixed together the flatbar and rolled section requirement to
downgrade the fatigue class (e.g. F2 to G class) for the case where the weld bead
could be applied at the extreme edge or corner of the stiffener flange. If the weld
bead is applied at the extreme corner notches could be formed which may adversely
affect the fatigue performance of the detail. The following sketches illustrate the
application intended in the original text, where the downgrade was required when
the clearance distance, d, is less than 10mm.

Flatbar longitudinal Rolled longitudinal

File: Technical Background CSR Tanker App C Table C-1-7 Note 2.pdf 7 July 2006
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REVISED

The revised Rule text clarifies that the fatigue class downgrade is to be made for all
flatbar sections. And it is to be made for rolled sections where the weld bead could
be applied at the extreme edge or corner of the stiffener flange where the clearance
distance, d, is less than 8mm. The reason for changing the distance from 10mm to
8mm was due to the separation of the flatbar and rolled section applications.

3. Reference
The basic criteria in Appendix C / Table C.1.7, Note 2 are based on
recommendations contained in the U.K. Department of Energy Offshore
Installations: Guidance on design, construction and certification, Fourth edition,
1990. The requirement is made to limit the possibility of local stress concentrations
occurring at unwelded edges as a result, for example, of undercut, weld spatter, or
accidental overweave in manual fillet welding. When the welds are on or adjacent to
the edge of the stressed member, the stress concentration is increased and the fatigue
performance is reduced and this must be separately assessed and included in the
calculation of applied stress or the detail reclassified.

4. Conclusion
The basic intent of the rule is the same between the original and the revised text. The
Corrigenda 2 text a clarification of the original intended requirement and is made to
clear up any confusion. Therefore the change will not result in any major change in
scantling requirements even taking into account the slight difference in the distance
criteria from 10mm to 8mm for rolled sections.
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