Amendment on 27 June 2024
Resolved by Technical Committee on 30 January 2024

Hatch Covers, Hatch Coamings and Closing Arrangements

Object of Amendment
Rules for the Survey and Construction of Steel Ships Parts C and CS
Guidance for the Survey and Construction of Steel Ships Parts B and CS

Reason for Amendment

IACS Unified Requirements (UR) S21 and S21A specify requirements for hatch covers,
hatch coamings and closing arrangements. UR S21 applies to hatch covers of certain types

of bulk carriers, whereas UR S21A applies to all ships not subject to UR S21.

Since some of the requirements for buckling assessment methods specified in these URs
were different, IACS decided to review not only just these requirements, but also the URs
as a whole, including requirements not related to buckling. As a result of its review, IACS
adopted UR S21(Rev.6) in February 2023 to harmonise UR S21 and UR S21A. This
harmonised version eliminated any differences in general requirements, but it also retained

those requirements specific to certain ship types.

Accordingly, relevant requirements are amended in accordance with UR S21(Rev.6).

Outline of Amendment

(1) Delete requirements related to hatch covers specified in Part 2, Part C of the Rules for

the Survey and Construction of Steel Ships.

(2) Define ships subject to UR S21A as Type 1 ships and ships subject to UR S21 as Type
2 ships and specify common requirements and requirements for each ship type in Part

1, Part C of the Rules for the Survey and Construction of Steel Ships.

(3) Specify requirements for modelling in finite element analysis and buckling assessments

of hatch covers with U-type stiffeners.

(4) Specify requirements for buckling assessments of the webs of hatch cover primary

supporting members with openings.

(5) Delete requirements for grillage model analysis specified in Chapter 14, Part 1, Part C

of the Rules for the Survey and Construction of Steel Ships.

Effective Date and application

This amendment applies to ships for which the date of contract for construction is on or after
1 July 2024. This includes those ships to which Part C of the Rules for the Survey and

Construction of Steel Ships applied prior to its comprehensive revision.

An asterisk (*) after the title of a requirement
indicates that there is also relevant information in
the corresponding Guidance.
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended

Original

Remarks

RULES FOR THE SURVEY AND
CONSTRUCTION OF STEEL SHIPS

Part C HULL CONSTRUCTION AND
EQUIPMENT

Part1 GENERAL HULL REQUIREMENTS
STRUCTURAL DESIGN PRINCIPLES

Chapter 3

3.3 Net Scantling Approach

RULES FOR THE SURVEY AND
CONSTRUCTION OF STEEL SHIPS

Part C HULL CONSTRUCTION AND
EQUIPMENT

Part1 GENERAL HULL REQUIREMENTS

Chapter 3 STRUCTURAL DESIGN PRINCIPLES

3.3 Net Scantling Approach

URS217.1
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended

Original

Remarks

Table 3.3.4-2  Corrosion Additions for Both Sides of Hatch Covers and Hatch Coamings

Type Ship type Framing system te (mm)
Single skin hatch covers 20
: Top, side and bottom plating 15
Ships other than the below Double skin
hatch covers Internal structural members 1.0
Type 1
Ship Hatch coamings, hatch coaming stays and stiffeners 15
Container carrier Hatch covers (in general) 1.0
Car carrier
Hatch coamings 15
Ore carrier Single skin hatch covers 20
Combination carriers which are designed to camry Double skin Ton. side and ho L 20
; . . . . . . op. plating 2.0
Type?2 | either oil or solid cargoes in bulk, like ore/oil carriers. hag(ich < side and bottom platin
. . . covers
ship Self-unloading ships Internal structural members 15
(Ships specified in 1.3.1(13), Part B(excluding those
affixed with the notation “CSR”) and (19)) Hatch coamings, hatch coaming stays and stiffeners 15
Notes

(1) Corrosion additions for both sides of hatch covers and hatch coamings on non-exposed decks are to be as deemed appropriate by the Society.

(2)  The definitions of Type 1 ship and Type 2 ship are given 14.6.1.2.
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
Chapter 4 LOADS Chapter 4 LOADS

4.10 Loads to be Considered in Equipment 4.10 Loads to be Considered in Equipment

4.10.1 General 4.10.1 General

4.10.1.1 General 4.10.1.1 General

1  Loads to be considered in the requirements for hatch covers, 1  Loads to be considered in the requirements for hatch covers,
etc., n 14.6 are to be in accordance with this 4.10. etc., n 14.6 are to be in accordance with this 4.10.

2 In the application of the requirements in this 4.10, the 2 In the application of the requirements in this 4.10, the
positions of exposed deck openings (Position I, Position II, etc.) are to | positions of exposed deck openings (Position I, Position I, etc.) are to
be as specified in 1.4.3.2. be as specified in 1.4.3.2.

3 Loads to be considered in strength assessments of steel hatch 3 Loads to be considered in strength assessments of steel hatch
covers, steel pontoon covers, and hatch coamings are to be in | covers, steel pontoon covers, steel weathertight hatch covers, hatch
accordance with 4.10.2. beams and hatch coamings are to be in accordance with 4.10.2.

(Omitted) (Omitted)
(Newly added) (Newly added)

4.10.1.2 Definitions
The definitions of the terms used in the requirements of 4.10
are defined in 14.6.1.2.
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
UR S212.1
4.10.2 Loads to be Considered in Strength Assessment of 4.10.2 Loads to be Considered in Strength Assessment of
Steel Hatch Covers, Steel Pontoon Covers, and Hatch Steel Hatch Covers, Steel Pontoon Covers, Steel
Coamings Weathertight Hatch Covers, Hatch Beams and
Hatch Coamings
4.10.2.1 Vertical Wave Load
1 Vertical wave load Py, (kIN/m?)is to be in accordance with 4.10.2.1 Vertical Wave Load
Table 4.10.2-1. However, this load may not be considered 1 Vertical wave load Py (kNV/ i) is to be in accordance with
simultaneously with the cargo loads specified in4.10.2.3 and 4.10.2.4. | Table 4.10.2-1. However, this load may not be considered
(Omitted) simultaneously with the cargo loads specified in 4.10.2.3 and 4.10.2.4.
(Omitted)
Table 4.10.2-1 Vertical Wave Load Pyyo (kN/m?) UR S212.1

Ly <100

Ly > 100

ForO.25Lf“> 9.8

(4281, + 28) Y — 1711, + 95
6 [V L,

For type B ships according to ICLL,
X
9.81 {(0.0296szl + 3.04)% —0.0222Lg; + 1.22}
f

@
9.81 x 2.1 (kN/i).

()]

- forward 7 For types B-60 and B-100 ships according ICLL,

Position I x
9.81 {(0.1452Lf1 - 8.52)%; —0.1089Lg; + 9.89}
9.81
Others =g (15L; + 116) 9.81x 3.5

. 9.81
Position IT —e (1.1L; + 87.6) 9.81 x 2.6 @
Notes:
xpp:  Distance (m) of the mid length of the hatch cover from the aft end of Ly
Lgy: Ly (m),buttobe takenas 340 when Lgq exceeds 340 m.
(1)  Forahatchway located at least one superstructure standard height above the freeboard deck, the load for Others at Position I is to be used. For ships

having an unusually large freeboard, “freeboard deck’ may be read altematively as “assumed freeboard deck.”
For the hatchway of an exposed superstructure deck located at least one superstructure standard height above deck Position II, Py may be taken as

Loads on hatchways in exposed parts other than at Positions I and II are to be as deemed appropriate by the Society.
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended

Original

Remarks

4.10.2.2 Horizontal Wave Load
1 Horizontal wave load P, (kN/m?)is to be obtained from the

following formula. However, P is not to be less than the minimum
values given in Table 4.10.2-2. P, may not be included in strength

assessments by finite element analysis for hatch covers except where
structures supporting stoppers are assessed.

Py = fufe |G — (2 = T0) |
fn: Asspecified in Table 4.10.2-3

x: X coordinate (1) of the hatch coaming or hatch cover
edge member to be considered, or the respective mid-
points of the side plating. However, where the length of
the side plating exceeds 0.15L., the side hatch
coaming plates are to be equally subdivided into spans
not exceeding 0.15 L, and the distance from the
mid-point of the subdivisions is to be taken.

fo:  As given by the following formula:

b
f. = max (0.475,0.3 + 0.73—1)
- 1

b;: Breadth (m7) of hatch coamings at the position
under consideration
B;: Breadth (m) of ship on the exposed deck at the
position under consideration
fp: As given by the following formulae:

For x/L; < 045, f, = 1.0 + <M>Z
Jo Con + 02
For x/Lc = 0.45,f, = 1.0 + 1.5 (M)Z
=050 Cos + 0.2

z:  Zcoordinate (1) of the position under consideration, at
the mid-point of the span of the stiffeners when

4.10.2.2 Horizontal Wave Load
1 Horizontal wave load Py (kN/m?)is to be obtained from the

following formula. However, Py is notto be less than the minimum
values given in Table 4.10.2-2. Py may not be included in strength

assessments by grillage model analysis and finite element analysis for
hatch covers except where structures supporting stoppers are
assessed.

Py = %[ch —(z- Tsc)]
As specified in Table 4.10.2-3
X coordinate () of the hatch coaming or hatch cover
edge member to be considered, or the respective mid-
points of the side plating. However, where the length of
the side plating exceeds 0.15L., the side hatch
coaming plates are to be equally subdivided into spans
not exceeding 0.15 L, and the distance from the
mid-point of the subdivisions is to be taken.
As given by the following formula:

a
X

12

b
¢ = max (0.475,0.3 + 0.7B—1>
1
b,: Breadth () of hatch coamings at the position

under consideration
B;: Breadth (m) of ship on the exposed deck at the
position under consideration
b: As given by the following formulae:
0.45 — x /LC)2
Cgs + 0.2
x/Lc — 0.45)2
Cgy + 0.2
z:  Zcoordinate (1) of the position under consideration, at

For x/L; < 0.45,b = 1.0 + (

Forx/L, > 0.45,b = 1.0 + 1.5(

URS2122.1
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
determining the scantlings of stiffeners, and at the mid- the mid-point of the span of the stiffeners when
point of plating when determining the thickness of determining the scantlings of stiffeners, and at the mid-
boundary wall plating point of plating when determining the thickness of
boundary wall plating
URS2122.1
Table 4.10.2-2 Minimum Values of Py, (kN/m?)
Unprotected front h‘iitch coamings and Others
front hatch cover skirt plates
Lc L¢
Lc=< 250 = 54
c=< 25+7¢ 125+ ¢
Lc>= 250 50 25
Table 4.10.2-3 Values of &f,,
Member éf_n
L
Unprotected front coamings and hatch cover skirt plates 20 61320 0
Unprotected front coamings and hatch cover skirt plates, where the distance from the actual freeboard L
deck to the summer load line exceeds the minimum non-corrected tabular freeboard by at least one 10 + 61320 9
superstructure standard height
L
Side and protected front coamings and hatch cover skirt plates 5+ 2350 9
. . S Lesoo X
Aft ends of coamings and aft hatch cover skirt plates abaft amidships 7+ 100 8 -
C
. . Lo Lesoo X
Aft ends of coamings and aft hatch cover skirt plates forward of amidships 5+ 100 4 .
c
2 The wave load P.,,,, to be considered in strength (Newly added) (Newly added)
URS212.22

assessments of the hatch coaming of Type 2 ships is to be in

accordance with the following (1) or (2).

a

Front-end hatch coaming of the foremost cargo hold:
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
290 (kN/m?)
However, where a forecastle is installed in accordance with
the requirements of 11.1, Part 2-3, this value may be 220
kN/n?.
(2) _ Hatch coaming other than (1) above: 220 (kN/m?”)
URS212.3

4.10.2.3 Cargo Loads
Loads due to cargoes loaded on hatch covers are to be in
accordance with the following (1) and (2). The partial loading
condition is also to be considered. However, container cargo loads are
to comply with 4.10.2.4.

(1) Distributed load P, (kN/m?) acting on the hatch cover due
to heave and pitcﬁ, without roll, is to obtained from the
following formula:

P, = PM (1+ay)
Pcargo: Static uniform cargo load (kN/m?)
ay: Vertical acceleration addition, as given by the
following formula:
. 0.11mv’
L
m: As given by the following formulae:
For0 <x/L; <0.2,m=m,

X
—5(my — 1)L_
c

For0.2 <x/L, <0.7,m=1.0
For 0.7 < x/L; < 1.0,m
(5;~07)
L

my+1
=14+—
my: As given by the following formula:

0.3

4.10.2.3 Cargo Loads
Loads due to cargoes loaded on hatch covers are to be in
accordance with the following (1) and (2). The partial loading
condition is also to be considered. However, container cargo loads are
to comply with 4.10.2.4.

(1)  Distributed load Prqrgo (kN/m?) acting on the hatch cover
due to heave and pitch, without roll, is to obtained from the
following formula:

Peargo = Pc(1 + ay)
P.: Static uniform cargo load (kN/ir)
ay: Vertical acceleration addition, as given by the
following formula:
. 0.11mV’
N
m: As given by the following formulae:
For0 < x/L; <0.2,m=m,
x
—5(my — 1) Z
For0.2 <x/L; <0.7,m=1.0
For0.7 < x/L, < 1.0,m
mo+1/x
=1+ 03 (—— 0.7)
my: As given by the following formula:
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
15_I_O.11V’ 15_I_O.11V’
mo = 1. mo = 1.
A/ LC V L C
V' : Speed of ship (knot) specified in 2.1.8, V' : Speed of ship (knot) specified in 2.1.8,
Part A. However, where V' s less Part A. However, where V' s less
than /L., V' is to be taken as than /Lo, V' is to be taken as
1/ Lc. \/ LC .
x: As specified in 4.10.2.2 x: As specified in 4.10.2.2
(2) Point load P (kN) acting on the hatch cover due to heave (2) Point load F.qrg, (kN) acting on the hatch cover due to
and pitch, without roll, is to be obtained from the following heave and pitch, without roll, is to be obtained from the
formula: following formula:
B:&(l-l_aV) Fcargo = Fs(1+ay)
Py: Static p o.1nt lc).ad (k) due to cargo F;: Static point load (k) due to cargo
ay: As specified in (1) above a_vi As specified in (1) above
URS2124.2
4.10.2.4 Container Cargo Loads 4.10.2.4 Container Cargo Loads UR S212.43

1 When containers are stowed on hatch covers, the following
(1) to (3) are to be considered:

(1)  Vertical supporting force A, and B, (kN) and transverse
supporting force By (kN) acting on each comer of a
container stack due to the heave, pitch and roll motion of the
ship are to be obtained from the following formulae (See
Fig. 4.10.2-3). When the load case of a partially loaded
container is considered, 4.10.2.4-2 is to be followed.

M h
Az =981~ (1+ay) (0.45 —0.42 —"‘)

1  When containers are stowed on hatch covers, the following
(1) to (3) are to be considered:

(1)  Vertical supporting force A, and B, (kN) and transverse
supporting force By (k) acting on each corner of a
container stack due to the heave, pitch and roll motion of the
ship are to be obtained from the following formulae (See
Fig. 4.10.2-3). When the load case of a partially loaded
container is considered, 4.10.2.4-2 is to be followed.

M h
Az =981~ (1+ay) (0.45 —0.42 —"‘)

b b

M h M h
By =9.81~ (1+ay) (0.45 +0.42 7’") By =9.81~ (1+ay) (0.45 +0.42 7’")
By = 2.4M By = 2.4M
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
M : Maximum designed mass (7) of container stack, as given M : Maximum designed mass (¢) of container stack, as given
by the following formula: by the following formula:

M=ZWl

W;: Weight of i-th container
ay: As specified in 4.10.2.3
h,,,: Design height of the centre of gravity (171) above the hatch
cover top plates to be calculated by the following formula
where the centre of gravity of each container is assumed to
be the centre of the container:

D)
h, = I
z;: Distance (1) from hatch cover top plate to centre of
i-th container

b: Distance (1) between midpoints of foot points
(2)  Application of (1) above is to be in accordance with the
following (a) to (c).

(@) Thevaluesof A; and B, applied for the assessment
of hatch cover strength are to be shown in the drawings
of the hatch covers.

(b) The value of the supporting force acting on the corner
of the lowermost part of the container stack used in the
calculation of cargo lashing is, in principle, not to be
more than the value given by (1) above.

(3)  Stack point load Pg;, (k) acting on each corner of the
lowermost part of the container stack due to the heave, pitch,

@

©)

M=ZWl

W;: Weight of i-th container
ay: As specified in 4.10.2.3
h,,,: Design height of the centre of gravity (171) above the hatch
cover top plates to be calculated by the following formula
where the centre of gravity of each container is assumed to
be the centre of the container:

D)
h, = I
z;: Distance (1) from hatch cover top plate to centre of
i-th container

b: Distance (1) between midpoints of foot points
Application of (1) above is to be in accordance with the
following (a) to (c).

(a) When the strength of a hatch cover is assessed by a
grillage model analysis according to 14.6.6.1, h,, and
z; are to be measured from the hatch cover supports,
not from the hatch cover top plates. Force By does not
need to be considered in this analysis.

(b) Thevaluesof A, and B, applied for the assessment
of hatch cover strength are to be shown in the drawings
of the hatch covers.

(c) The value of the supporting force acting on the corner
of the lowermost part of the container stack used in the
calculation of cargo lashing is, in principle, not to be
more than the value given by (1) above.

Stack point load P40 (kN) acting on each corner of the

lowermost part of the container stack due to the heave, pitch,
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
without roll, is to be obtained from the following formula: without roll, is to be obtained from the following formula:
M M
Pstack - 9811(1 + aV) Pstack - 9811(1 + a’V)
ay: As specified in 4.10.2.3 ay: As specified in 4.10.2.3
M: As specified in (1) above M: As specified in (1) above
UR S216.2.1

4.10.5 Loads to be Considered in Strength Assessment of
Hatch Cover Supports and Stoppers

4.10.5.1 Horizontal Loads for Strength Assessment of
Stopper Securing Devices
The larger of the following (1) and (2) is to be considered as
the horizontal load for strength assessment of stoppers:

(1)  Forthe design of securing devices for prevention of shifting,
the horizontal forces F (k) obtained from the following
formula are to be considered.
Acceleration in the longitudinal direction ay (/5%
and in the transverse direction ay (17/5°) does not need be
considered as acting simultaneously.

F =ma
m: Sum of mass (¢) of cargo lashed on the hatch cover and
the mass of the hatch cover
a: Acceleration (m/5°) obtained from the following
formulae:

Longitudinal direction: ay = 0.2g
Transverse direction ay, = 0.5g

(2) P, asspecified in 4.10.2.2

4.10.5 Loads to be Considered in Strength Assessment of
Hatch Cover Supports and Stoppers

4.105.1 Horizontal Loads for Strength Assessment of
Stopper Securing Devices
The larger of the following (1) and (2) is to be considered as
the horizontal load for strength assessment of stoppers:

(1)  For the design of securing devices for prevention of shifting,
the horizontal forces F (kV) obtained from the following
formula are to be considered.
Acceleration in the longitudinal direction ay (/%)
and in the transverse direction a, (17/5°) does not need be
considered as acting simultaneously.

F =ma
m: Sum of mass (¢) of cargo lashed on the hatch cover and
the mass of the hatch cover
a: Acceleration (/) obtained from the following
formulae:

Longitudinal direction: ay = 0.2g
Transverse direction ay = 0.5g

(2) Py asspecified in 4.10.2.2
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
UR S216.2.2
4.10.5.2 Loads Acting on Hatch Cover Supports 4.10.5.2 Loads Acting on Hatch Cover Supports
Loads acting on hatch cover supports are to be in accordance Loads acting on hatch cover supports are to be in accordance
with the following (1) to (3). with the following (1) to (3).
(1)  The nominal surface pressure P, g, (N/mm?) acting on (1)  The nominal surface pressure py, max (NV/mm?) acting on
hatch cover supports is not to be greater than that obtained hatch cover supports is not to be greater than that obtained
from the following formulae: from the following formulae:
Bumax = d&, in general DPrmax = dp_n, in general
Pamax = 3P, , for metallic supporting surface not Pnmax = 3Pn » for metallic supporting surface not
subjected to relative displacements subjected to relative displacements
d: As given by the following formula. Where d exceeds 3, d: As given by the following formula. Where d exceeds
d istobetakenas 3. However, d isnotto be less than 3, d isto be taken as 3. However, d is not to be less
the following values depending on the loading than the following values depending on the loading
condition: condition:
d = max(3.75 — 0.015L, dyip) d = max(3.75 — 0.015L, dyyip)
dmin = 1.0, in General dmin = 1.0, in General
dmin = 2.0, for partial loading condition dmin = 2.0, for partial loading condition
P,: As specified in Table 4.10.5-1 Pn: As specified in Table 4.10.5-1
(2)  When the manufacturer of the hatch cover support member (2)  When the manufacturer of the hatch cover support member UR S216.2.2
material can provide proof that the material has sufficient material can provide proof that the material has sufficient
strength for the maximum stress, not only under static loads strength for the maximum stress, not only under static loads
but also under dynamic loads, the P, ,,,4, specified in (1) but also under dynamic loads, the p,, nax specified in (1)
above may be relaxed. However, the long-term distributions above may be relaxed. However, the long-term distributions
of the stresses generated by the vertical loads and relative of the stresses generated by the vertical loads and relative
horizontal motion between hatch covers and hatch supports horizontal motion between hatch covers and hatch supports
are to be as deemed appropriate by the Society. are to be as deemed appropriate by the Society.
(3)  Trrespective of the arrangement of stoppers, the supports are (3) Irrespective of the arrangement of stoppers, the supports are UR S216.2.2

to be able to transmit the force Pj according to the

to be able to transmit the force p, according to the
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Remarks

Amended
following formula in the longitudinal and transverse
directions:
Py
P, =u—
== a
Py Vertical supporting force acting on the members
u : Friction coefficient generally to be taken as 0.5. For
non-metallic or low-friction materials, the friction
coefficient may be reduced as appropriate by the
Society. However, inno caseis u to be less than 0.35.
d : As specified in (1) above.

Original
following formula in the longitudinal and transverse
directions:
Py
=Uu—=
o= a
py : Vertical supporting force acting on the members
u : Friction coefficient generally to be taken as 0.5. For
non-metallic or low-friction materials, the friction
coefficient may be reduced as appropriate by the
Society. However, inno caseis p to be less than 0.35.
d : Asspecified in (1) above.
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
Table 4.10.5-1 Permissible Nominal Surface Pressure ggP, UR S21 Tab.7
Material %&
Vertical Horizontal
Hull structure steel 25 40
Hardened steel 35 50
Lower friction materials 50 -
(Newly added) (Newly added)
4106 Wave lLoad to be Considered in _Strength UR S21 623

Assessments of Stoppers
The designed wave load Pgiopper to be considered in
strength assessments of stoppers of Type 2 ships is to be in accordance
with the following (1) or (2).
(1) Stoppers for the hatch cover to the foremost cargo hold
(a) Pressure acting in the direction of the stern on the front-
end of the hatch cover: 230 (kN/i°)
However, where a forecastle is installed in accordance
with the requirements of 11.1, Part 2-3. this value may
be 175 kN/m?.
(b) Pressure in the transverse direction of the ship: 175
kN/m?
(2)  Stoppers for hatch covers other than that specified in (1)
above
Pressure acting in the direction of the stern on the front-end
of'the hatch cover and pressure in the transverse direction the
ship: 175 kN/m?
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
Chapter 14 EQUIPMENT Chapter 14 EQUIPMENT URS21 1.1
14.6 Hatch Cover 14.6 Hatch Cover
14.6.1 Application 14.6.1 Application
14.6.1.1 General 14.6.1.1 General
1  The construction and the means for closing of cargo and 1 The construction and the means for closing of cargo and
other hatchways on exposed decks are to comply with the | other hatchways are to comply with the requirements in 14.6.
requirements in 14.6. 2 Where the loading condition or the type of construction
2 Where the loading condition or the type of construction | differs from that specified in 14.6, the calculation method used is to
differs from that specified in 14.6, the calculation method used is to | be as deemed appropriate by the Society.
be as deemed appropriate by the Society.
3 Hatch covers and hatch coamings on non-exposed decks of (Newly added) (Newly added)
ships and those of fishing vessels are to be as deemed appropriate by
the Society.
(Newly added) (Newly added)
14.6.1.2 Definitions URS211.1

The terms used in 14.6 are defined as follows.

(1) “Type 1 ship” means any ship other than “Type 2 ship”.

(2)  “Type 2 ship”” means ore carriers and combination carriers
designed to carry either oil or solid cargoes in bulk(e.g.
ore/oil carriers) defined in 1.3.1(13), Part B (excluding
those affixed with the notation “CSR”), and self-unloading
ships defined in 1.3.1(19), Part B.

15/207




Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
URS21 14
14.6.2  General Requirement 14.6.2  General Requirement
14.6.2.1 General 14.6.2.1 General
1  Primary supporting members and stiffeners of hatch covers 1  Primary supporting members and secondary stiffeners of
are to be continuous over the breadth and length of hatch covers. | hatch covers are to be continuous over the breadth and length of hatch
When this is impractical, appropriate arrangements are to be adopted | covers. When this is impractical, appropriate arrangements are to be
to ensure sufficient load carrying capacity and sniped end connections | adopted to ensure sufficient load carrying capacity and sniped end
are not to be allowed. connections are not to be allowed.
2 The spacing of primary supporting members parallel to the 2 The spacing of primary supporting members parallel to the
direction of stiffeners is not to exceed 1/3 of the span of the primary | direction of secondary stiffeners is not to exceed 1/3 of the span of the
supporting members. When strength calculation is carried out by | primary supporting members. When strength calculation is carried
finite element method, this requirement is not applied. out by finite element method, this requirement is not applied.
3 Stiffeners of hatch coamings are to be continuous as far as 3 Secondary stiffeners of hatch coamings are to be continuous
practical over the breadth and length of said hatch coamings. over the breadth and length of said hatch coamings.
4  Where hatch covers serve as helicopter decks, it is to comply 4  Where hatch covers serve as helicopter decks, it is to comply
with the requirements in 10.4.6. with the requirements in 10.4.6.
URS21 1.5

14.6.3  Net Scantling Approach

14.6.3.1 Application
(Omitted)
4  Strength calculations using finite element method are to be
performed with net scantlings.

14.6.3  Net Scantling Approach

14.6.3.1 Application
(Omitted)
4  Strength calculations using grillage model analysis or finite
element method are to be performed with net scantlings.
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended

Original

Remarks

14.6.5  Strength Criteria of Hatch Covers

14.6.5.1 Permissible stresses and deflections
1  All hatch cover structural members are to comply with the
following formulae:
Opm < o, for shell elements in general.
Oaviqr < 0, forrod or beam elements in general.
Where:
o, Allowable stress as defined in Table 14.6.5-1
O,m - Von Mises stress (V/mm?) to be taken as follows:

Oy, = Iavz - 0,0, + 0,2+ 312,
P4 7 7

O.viar: Axial stress (V/mni’) in rod or beam elements

o, : Normal stress (NV/mm?) in the x -direction (N/mm?)

oy, : Normal stress (\/mm?) in the y -direction (N/mm?)

Tyy @ Shearstress (\V/mm’) in the x-y plane

x, y : Coordinates of a two-dimensional Cartesian system
in the plane of the considered structural element

oy : Specified minimum yield stress (Nmm?2) of the
material. However, when material with oy of more

14.6.5  Strength Criteria of Hatch Covers

14.6.5.1 Permissible stresses and deflections
1 The equivalent stress gz (N/mn’) in steel hatchway covers
and steel weathertight covers is to comply with the criteria in the

following (1) and (2).

(1) For grillage model analysis:

0z =+/02% 4372 < 0.80;

o : Nominal stress (N/mm?)

7_:Shear stress (N/mni®)

o : Minimum upper yield stress (N/mm?) or proof stress
(N/mm®). However, when material witha ¢ of more
than 355 N/mmi*is used, the value for o is to be as
deemed appropriate by the Society.

(2) _ For finite element method calculations

Where the calculations use shell or plane strain elements, the
stresses are to be taken from centre of the individual
element.

O = ‘V/GVZ — 0,0, + 0,% + 372 < 0.80% when
assessed using the design load specified in 4.10.2.1
O = ‘V/GVZ — 0,0, + 0,2 + 372 < 0.90; when

assessed using any other design loads
0, : Normal stress (N/mm?) in the x -direction (N/mm?)
oy, : Normal stress (\/mm?) in the y -direction (N/mm?)
T @ Shear stress (NV/mnr’) in the x-y plane
x, ¥ : Coordinates of a two-dimensional Cartesian system
in the plane of the considered structural element
or: As specified in (1) above

URS213.1.1
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
than 355 N/mm?2 is used, the value for gy is to be as
deemed appropriate by the Society.
Table 14.6.5-1 Allowable Stresses URS213.1.1
Members of Subject to 0o (N/mni?)
External pressure, as defined in 4.10.2.1 0.80ay
Hatch cover structure
Other loads, as defined in 4.10.2.2 10 4.102.5 (107 forstatie: dynamic load case
0.720 for static load case
2 Theequivalentstress gy, (N/mm?) in steel pontoon covers 2 The equivalent stress gy (N/mm?) in steel pontoon covers International

and hatch beams is not to be greater than 0.68 oy, where gy is as
specified in -1 above.

and hatch beams is not to be greater than 0.68 of, where g is as
specified in -1 above.

Convention on Load
Lines, AnnexI Chapterll
Reg.15(4)(6)

3  For finite element method calculations, equivalent stress
Opm (N/mn®) in girders with unsymmetrical flanges of steel
hatchway covers and steel weathertight covers is to be determined
according to the following (1) or (2):

(1)  Finite element method calculations using the stress obtained

for fine mesh elements; or

(2)  Finite element method calculations using the stress at the
edge of the element or the stress at the centre of the element,
whichever is greater.

(Omitted)

3 For finite element method calculations, equivalent stress o

(N/mm??) in girders with unsymmetrical flanges of steel hatchway
covers and steel weathertight covers is to be determined according to
the following (1) or (2):

(1)  Finite element method calculations using the stress obtained
for fine mesh elements; or
(2)  Finite element method calculations using the stress at the
edge of the element or the stress at the centre of the element,
whichever is greater.
(Omitted)

URS213.1.1
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
URS213.2
14.6.5.2 Local net plate thickness of steel hatch covers 14.6.5.2 Local net plate thickness of steel hatch covers
1  The local net thickness t,.; (mm) of steel hatch cover top 1  The local net thickness t,,,; (mm1) of steel hatch cover top
plating is not to be less than that obtained from the following formula, | plating is not to be less than that obtained from the following formula,
and it is not to be less than 1% of the spacing of the stiffeners or 6 mm, | and itis not to be less than 1% of the spacing of the stiffeners or 6 mm,
whichever is greater: whichever is greater:
tnet = 0.0158F,s ’ﬁ;@ (mm) tne = 15.8F,S ’% (mm)
E, @ Coefficient given by the following formula: E, @ Coefficient given by the following formula:
1.9 o/0, (6/0, = 0.8 forthe attached plate flange of 1.9 o/0, (06/0, = 0.8 forthe attached plate flange of
primary supporting members) primary supporting members)
1.5 (0/0, < 0.8 for the attached plate flange of 1.5 (0/0, < 0.8 for the attached plate flange of
primary supporting members) primary supporting members)
o : Maximum normal stress (N/mm°) of the attached plate o : Maximum normal stress (N/mm?) of the attached plate
flange of primary supporting members (See Fig. flange of primary supporting members (See Fig.
14.6.5-1) 14.6.5-1)
Oq : Permissible stress (N/mm?) specified in Table Oq : Permissible stress (\V/mm?) is to be as given by
14.6.5-1 following formula:
s : Stiffener spacing (mm) %a — 08¢, ‘
P : Design load (kN/i?) specified in 4.10.2.1 and 4.10.2.3- S+ Stiffener spacing ()
1) Pyc : Design load (kN/m”) specified in 4.10.2.1 and
oy :  Minimum yield stress (N/mm’) of the material 4.10.2.3-1(1)
(Omitted) 0z :___ Minimum upper yield stress (N/mm?®) or proof
stress (\V/mnr’) of the material
(Omitted)
5  When cargo likely to cause shear buckling is intended to be 5  When cargo likely to cause shear buckling is intended to be URS213.22

carried on a hatch cover, the net thickness ¢,,,; (72771) is not to be less
than that obtained from the following formulae. In such cases, “‘cargo

carried on a hatch cover, the net thickness t,,.; (mm)isnotto be less
than that obtained from the following formulae. In such cases, “‘cargo
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
likely to cause shear buckling” refers particularly to large or bulky | likely to cause shear buckling” refers particularly to large or bulky
cargo lashed to the hatch cover, such as parts of cranes or wind power | cargo lashed to the hatch cover, such as parts of cranes or wind power
stations, turbines, etc. Cargo that is considered to be uniformly | stations, turbines, etc. Cargo that is considered to be uniformly
distributed over the hatch cover (e.g. timber, pipes or steel coils) does | distributed over the hatch cover (e.g. timber, pipes or steel coils) does
not need to be considered. not need to be considered.
tnet = 6.55 X 10_3 tnet == 65§
s : Asspecified in -1 above S @ As specified in -1 above
URS2133

14.6.5.3 Net scantling of Hatch Covers
1  The net section modulus Z,,; of the stiffeners of hatch
cover top plates, based on stiffener net member thickness, is not to be
less than that obtained from the following formula. The net section
modulus of the stiffeners is to be determined based on an attached
plate width that is assumed to be equal to the stiffener spacing.
Ps¢? o)
net f bcOa o
£ : Stiffener span (m) is to be taken as the spacing of
primary supporting members or the distance between a
primary supporting member and the edge support, as
applicable. When brackets are fitted at both ends of all
stiffener spans, the stiffener span may be reduced by an
amount equal to 2/3 of the minimum brackets arm
length, but not greater than 10% of the gross span, for
each bracket.

s @ Stiffener spacing (mn1)
P : Design load (kN/n’) as specified in 14.6.5.2-1 above
0, : Permissible stress (N/mn’) specified in Table 14.6.5-

14.6.5.3 Net scantling of Hatch Covers

1  Thenetsection modulus Z,,; ofthe secondary stiffeners of
hatch cover top plates, based on stiffener net member thickness, is not
to be less than that obtained from the following formula. The net
section modulus of the secondary stiffeners is to be determined based
on an attached plate width that is assumed to be equal to the stiffener

spacing.
for the design loads specified in 4.10.2.1 above
104SP 4>
Znet = p 2 (cm?)
F
for the design loads specified in 4.10.2.3-1(1) above
93SPy L2
Z net — O_—HC (Cm3)
F

£ : Secondary stiffener span (m2) is to be taken as the
spacing of primary supporting members or the distance
between a primary supporting member and the edge
support, as applicable.

S @ Stiffener spacing (1)

Py : Design load (kN/m?) as specified in 14.6.5.2-1 above

Op : Minimum upper vield stress (NV/mni®) or proof
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Amended ‘ Original Remarks
1 stress (NV/mni®) of the material
foc: Boundary coefficient of stiffener, taken equal to:
foc = 12, in the case of stiffener clamped at both
ends.
foc = 8, in the case of stiffener simply supported
at both ends or simply supported at one end
and clamped at the other end
2 Thenetshearsectional area A, (cn’)ofthe stiffener webs 2 The net shear sectional area A, (cm’) of the secondary UR S213.3
of hatch cover top plates is not to be less than that obtained from the | stiffener webs of hatch cover top plates is not to be less than that
following formula: obtained from the following formula:
_87Pst . 5 for the design loads specified in 4.10.2.1 above
net = 1073 (em?) 10.85Pycf
Oa Anee = === (em?)
¢, s and P :As specified in -1 above 9r
for the design loads specified in 4.10.2.3-1(1) f above
9.65Pyqt 5
net = ———— (cm*)
Of
¢, S and Py : Asspecified in-1 above
(Deleted) 3 For flat bar secondary stiffeners and buckling stiffeners, the (Deleted)
following formula is to be applied: UR S213.3

h
W, net

h . Height (mm) of the stiffener
tw ner - Net thickness () of the stiffener

k =235/0z

or : As specified in -1 above

< 15Vk
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Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
3 Stiffeners parallel to primary supporting members are to be 4  Stiffeners parallel to primary supporting members and URS2133
continuous at crossing primary supporting member and may be | arranged within the effective breadth according to 14.6.5.5-2 are to be
regarded for calculating the cross sectional properties of primary | continuous at crossing primary supporting member and may be
supporting members. regarded for calculating the cross sectional properties of primary
supporting members.
4  The combined stress of those stiffeners induced by the 5  The combined stress of those stiffeners induced by the URS2133
bending of primary supporting members and lateral pressures is not | bending of primary supporting members and lateral pressures is not
to exceed the permissible stresses according to 14.6.5.1-1. to exceed the permissible stresses according to 14.6.5.1-1.
5  For hatch cover stiffeners under compression, sufficient 6  For hatch cover stiffeners under compression, sufficient URS2133
safety against lateral and torsional buckling according to 14.6.5.6 isto | safety against lateral and torsional buckling according to 14.6.5.6-3 is
be verified. to be verified.
6  For stiffeners of the lower plating of double skin hatch 7  For secondary stiffeners of the lower plating of double skin URS2133
covers, the requirements in -1 and -2 above do not need to be applied | hatch covers, the requirements in -1 and -2 above do not need to be
due to the absence of lateral loads and the requirements in 14.6.5 do | applied due to the absence of lateral loads.
not need to be applied to stiffeners in cases where the lower plating is
not considered to be a strength member.
7  The net thickness (mm) of a stiffener (except for U-type 8  The net thickness (mm) of a stiffener (except for U-type URS2133
stiffeners) web is not to be taken as less than 4 mm. stiffeners) web is not to be taken as less than 4 mm.
(Deleted) 9  Single-side welding is not permitted for secondary stiffeners, (Deleted)
except for U-type stiffeners.
(Deleted) 10 The requirements in 14.6.5 do not need to be applied to (Deleted)
stiffeners of the lower plating of double skin hatch covers in cases URS213.3

where the lower plating is not considered to be a strength member.
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Amended ‘ Original Remarks
UR S213.4.1
14.6.5.4 Primary supporting members of steel hatch covers 14.6.5.4 Primary supporting members of steel hatch covers
1  Scantlings of the primary supporting members of steel hatch and hatch beams
covers are to be determined according to 14.6.5.1-1 below taking into 1 Scantlings of the primary supporting members of steel hatch
consideration the permissible stresses specified in 14.6.5.5. covers and hatch beams are to be determined according to 14.6.5.1-1
below taking into consideration the permissible stresses specified in
14.6.5.5.
(Deleted) 2 Scantlings of the primary supporting members of steel hatch (Deleted)

covers and hatch beam with variable cross-sections are to be not less
than that obtained from the following formulae. For steel hatchway
covers, Sand ¢ are to be read as b and S, respectively.
The net section modulus (cm®) of hatch beams or primary
supporting members at the mid-point
Zpot = Znes
Zper = ki Zpos
The net moment of inertia (cm”*) of hatch beams or primary
supporting members at the mid-point
lngtingtn.
I—,mf = k?]nof'bb
Znet., - Net section modulus (cm®) _complying with
requirement -1 above
Lyes,, : Net moment of inertia (cm”*) complying with
requirement -1 above
S . Spacing () of portable beams or primary supporting
members
4 . Unsupported span (m2)of portable beams or primary
supporting members
b . Width (m) of steel hatch covers
kiand k, : Coefficients obtained from the formulae
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Amended Original Remarks
given in Table 14.6.5-1
" - 3200-y-08 kiis not to be taken as less than 1.0
Ty +0.4
o a-ty B L Y= S
L3 1-p Y lo Z
ks 1+ 8« —
02+3yp
= Distance from the end of parallel part to the end of portable beam ()
1}« Moment of inertia at mid-span (cm")
I: = Moment of inertia at ends (cm*)
Zo = Section modulus at mid-span (em”)
Zi = Section modulus at ends (em”)
L Lo
- . .
. ’ .
2 In addition to -1, the scantlings of the primary supporting 3 Inaddition to -1 and -2 above, the scantlings of the primary UR S2134.1
members of steel hatch covers are to comply with the requirements | supporting members of steel hatch covers are to comply with the
specified in 14.6.5.6. requirements specified in 14.6.5.6.
(Deleted) 4 When biaxial compressed flange plates are considered, the | (Deleted)
effective width of flange plates is to comply with 14.6.5.6-3. UR S2134.1
3 Inaddition to -1 and -2 above, net thickness t,,; (mm) of 5  Inaddition to -1 to -4 above, net thickness t,,,; (mm) of the UR S2134.1

the webs of primary supporting members is not to be less than that
obtained from the following formulae, whichever is greater:

webs of primary supporting members is not to be less than that
obtained from the following formulae, whichever is greater:

24/207




Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended Original Remarks
tnet = 6.55 X 1073 thet = 6.5S
thet = 5 thet = O
s @ Stiffener spacing (mn1) S @ Stiffener spacing (1)
4  Inaddition to -1 to -3 above, the net thickness t,,,; (mm) of 6  Inaddition to -1 to -5 above, the net thickness t,,.; (7m) of UR S2134.1
edge girders exposed to sea wash is not to be less than that obtained | edge girders exposed to sea wash is not to be less than that obtained
from the following formulae, whichever is greater: from the following formulae, whichever is greater:
Py Py
thet = 0.0158s 0950, thet = 15.88 0950,
ther = 8.55 X 1073 tnet = 8.58
P, : Design horizontal wave load (kN/#’) as specified in Py : Design horizontal wave load (kN/m?) as specified in
4.1022-1 4.102.2
s @ Stiffener spacing (mn1) S . Stiffener spacing (171)
oy :_Minimum vield stress (\V/mn7’) of the material oz : Minimum upper yield stress (N/mm*) or proof stress
(N/mm®) of the material
(Deleted) 7 The moment of inertia (c:*) of the edge elements of hatch | (Deleted)
covers is not to be less than that obtained from the following formula: URS21342

[ = 6pa* (cm®)

a :  Maximum of the distance (m), a; ., between two
consecutive securing devices, measured along the hatch
cover periphery, not to be taken as less than 2.5a, (),
(See Fig. 14.6.5-2).

a- . max(ay4,a,,) (m)(SeeFig.14.6.5-2).

p_:  Packing line pressure (N/mm), minimum 5 N/mm
When calculating the actual gross moment of inertia of edge
elements, the effective breadth of the attached plating of
hatch covers is to be taken as equal to the lesser of the
following values:

(1) 0.165a
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Amended ‘ Original | Remarks

(2)  Half the distance between the edge element and
the adjacent primary member
(Deleted)
O
O @)
') r ) @ @ r Y ') " N
\ -/ S S 7 "/ J J
a = max(a;, Qj+1)
a=(aj+aj+1)/2
URS213.5
14.6.5.5 Strength calculation 14.6.5.5 Strength calculation
(Deleted) 1 Strength calculation for steel hatch covers may be carried out (Deleted)
by using erillage model analysis or finite element method. Net
scantlings are to be used for modeling. Strength calculations for
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Amended ‘ Original Remarks
double skin hatch covers or hatch covers with box girders are to be
assessed using finite element method, as specified in 14.6.5.5-3.
(Deleted) 2 Effective cross-sectional properties for calculation by (Deleted)

orillage model analysis are to be determined by the following (1) to

5);
(1)

The effective breadth of the attached plating e,, of the

)

primary supporting members specified in Table 14.6.5-2
according to the ratio of £ and e is to be considered for
the calculation of effective cross-sectional properties. For
intermediate values of £/e. e,, isto be obtained by linear

interpolation.
Separate calculations may be required for determining the

3)

effective breadth of one-sided or non-symmetrical flanges
The effective cross sectional areas of plates is not to be less

4

than the cross sectional area of the face plate.
The cross sectional area of secondary stiffeners parallel to

(%)

the primary supporting member under consideration within
the effective breadth may be included in the calculations
(See Fig. 14.6.5-3).

For flange plates under compression with secondary

stiffeners perpendicular to the web of the primary
supporting member, the effective width is to be determined
according to 14.6.5.6-3.
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Amended Original Remarks
(Deleted)
1  Strength calculation for hatch covers is to be carried out by 3 General requirements for finite element method are as UR S213.5.1
using the following finite element method. Those not specified in | follows:
14.6.5.5 are to comply with the requirements in Chapter 8.
(1) Loads (Newly added) (Newly added)

(a) The loads acting on steel hatch covers are to be
according to 4.10 based on the type of load and loading
condition. Except as deemed necessary by the Society,
no loads are to be assumed to act jointly.

(b) No dynamic loads due to ship motion are to be assumed
as the wheel loads from wheeled vehicles only used for
loading/unloading while in port.

(2)  Modelling of Structures

(@) The structural model is to be able to reproduce the
behavior of the structure with the highest possible
fidelity. Stiffeners and primary supporting members
subject to pressure loads are to be included in the
modelling. However, buckling stiffeners may be
disregarded for stress calculation.

(1) The structural model is to be able to reproduce the
behavior of the structure with the highest possible
fidelity. Stiffeners and primary supporting members
subject to pressure loads are to be included in the
modelling. However, buckling stiffeners may be
disregarded for stress calculation.
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3)

Amended ‘ Original Remarks

(b) Net scantlings which exclude corrosion additions are to (2) Netscantlings which exclude corrosion additions are to

be used for modelling. be used for modelling.
(Deleted) (3) Element size is to be suitable to take effective breadth (Deleted)

into account.

(¢) Inno case is element width to be larger than stiffener (4) Inno case is element width to be larger than stiffener

spacing. The ratio of element length to width is not to spacing. The ratio of element length to width is not to

exceed 3. exceed 4.
(d) The element height of the webs of primary supporting (5) The element height of the webs of primary supporting

members is not to exceed one-third of the web height. members is not to exceed one-third of the web height.
(e) Stiffeners may be modelled using shell elements, plane (6) Stiffeners may be modelled using shell elements, plane

stress elements or beam elements. stress elements or beam elements.
(f) Hatch covers fitted with U-type stiffeners as shown in (Newly added) (Newly added)

Fig. 14.6.5-2 are to be assessed by means of FE
analysis.

(g) The geometry of the U-type stiffeners is to be
accurately modelled using shell/plate elements.

(h) Nodal points are to be properly placed on the
intersections between the webs of a U-type stiffener
and the hatch cover plate, and between the webs and
flange of the U-type stiffener.

Boundary Conditions

Wherever applicable the following boundary conditions are

to be applied to the FE model:

(a) Boundary nodes in way of a bearing pad on the hatch
coamings are to be fixed against displacement in the
direction perpendicular to the pad.

(b) Lifting stoppers are to be fixed against displacements in
the direction determined by the stoppers.

(c) For a folding type hatch cover, the FE nodes connected

through a hinge are to have the same translational
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Amended

Original

Remarks

2

displacement in the direction perpendicular to the hatch
cover top plating.
In addition to -1, the details for steel hatch covers carrying

cargoes are to comply with the following (1) to (6):

1)

To prevent damage to hatch covers and the ship structure,

2)

the location of stoppers is to be compatible with the relative
movements between hatch covers and the ship structure.
Hatch covers and supporting structures are to be adequately

3)

stiffened to accommodate the load from hatch covers.
At the cross-joints of multi-panel covers, vertical guides

4

(male/female) are to be fitted to prevent excessive relative
vertical deflections between loaded/unloaded panels.
The construction and scantlings of hatchways on exposed

(%)

parts or on the lower deck are to comply with the following

requirements in addition to those of 14.6.

(a) The loading arrangement is to be clearly shown in
drawings submitted for approval. In the case of freight
containers, the type and location are to be additionally
described.

(b) Girders or stiffeners are to be provided for
reinforcement beneath the corner fittings of freight
containers.

The scantlings of sub structures subject to concentrated

(6)

loads acting on steel hatch covers are to be determined
taking into consideration the design cargo loads and
permissible stresses specified in 14.6.

The scantlings of top plates and stiffeners of steel hatch

covers subject to wheel loads may be determined by finite
element method or in accordance with 10.1, Part 2-6
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Amended

Original

Remarks

Fig. 14.6.5-2. Example of Hatch Cover Fitted with U-type Stiffeners

b2

—eo

(Newly added)
UR S21 Fig.5

14.6.5.6 Buckling strength of steel hatch covers
(Deleted)

14.6.5.6 Buckling strength of steel hatch covers
The buckling strength of the structural members of steel hatch
covers is to be in accordance with the following (1) to (3):
(1) The buckling strength of a single plate panel of the top and
lower steel hatch cover plating is to comply with the
following formulae:

|Jx|Csf el_}_ |Uy|Csf ez_B O-xo-ycsf2 + |7-'|Csf\/§
Ky OF KyOF op? K, OF

€3

K:OF

€3
7|C. V3
(”_f> <10

Oy, Oy ° Membrane stress in the x-direction

and the y-direction (V/mm?). In cases where the
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Amended

Original

Remarks

stresses are obtained from finite element method
and already contain the Poisson-effect, the
following modified stress values may be used. Both
stresses g, and 0., are to be compressive stress
in order to apply stress reduction according to the
following formulae:
g, = (0," = 0.30,,")/0.91
g, = (0," = 0.30,7)/0.91
o, 0, . Stresses containing the Poisson-effect.
These values are to comply with the following
formulae:
o, =0 and 0, = g," for 0,” < 0.30,"
g, =0 and o, = g," for g,” < 0.30,"

7 _: Shear stress (N/mm?) in x-y plane

OF Minimum yield stress (N/#m?) of the material.
Compressive and shear stresses are to be taken as positive
values and tension stresses are to be taken as negative
values.

Css : Safety factor taken as equal to:
Cep = 1.25 : for hatch covers when subjected to
design vertical wave loads according to 4.10.2.1
Cep =1.10 : for hatch covers when
subjected to loads according to 4.10.2.3-3 to -5.
F; : Correction factor for the boundary condition of
stiffeners on the longer side of elementary plate panels
according to Table 14.6.5-3.
e1.6,.63 and B : Coefficient obtained from Table
14.6.5-4.
K..K,, and k, :  Reduction factor obtained from Table

14.6.5-5. However, these values are to
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comply with the following formulae:

K, = 1.0 for g, < 0 (tension stress)
Ky, = 1.0 for g, < 0 (tension stress)

a : Length (mm) of the longer side of the partial plate field
(x-direction)

b : Length (mm) of the shorter side of the partial plate field
(y-direction)

n . Number of the elementary plate panel breadths within
the partial or total plate panel (See Fig. 14.6.5-3)

a . Aspect ratio of a single plate field obtained from the

following formula:
a

a:E

A : Reference degree of slenderness, taken as equal to:

A= ’Kae

K : Buckling factor according to Table 14.6.5-5

o, : Reference stress (N/mmi®) , taken as
equal to:
t 2
o, = 0.9E (E)

E : Modulus of elasticity (Nmm®) of the
material, taken as equal to: E =2.06 x 105
t : Net thickness (mm) of plate under

consideration (1)
1) . Edge stress ratio taken as equal to:
Yo
oy : Maximum compressive
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2)

stress (\V/mm’)

g, : Minimum compressive stress
or tension stress (N/nm?)

The buckling strength of non-stiffened webs and the flanges

3)

of primary supporting members are to be according to

requirement of -1 above.

The buckling strength of partial and total fields included in

the structural members of steel hatch covers is to comply

with the following (a) to (e):

(a) The buckling strength of longitudinal and transverse

secondary stiffeners is to comply with following (d)

and (e). For U-type stiffeners, however, the

requirements in (e) below may be omitted.

(b) When buckling calculation is carried out according to

(d) and (e), the effective breadth of steel hatch cover

plating may be in accordance with following i) and ii):

1)

The effective breadth a,, or b, of attached

11)

plating may be determined by the following
formulae (See Fig. 14.6.5-3). However, the
effective breadth of plating is not to be taken
greater than the value obtained from 14.6.5.5.

b, = Kk.,b for longitudinal stiffeners

Ay = KyQ for transverse stiffeners

K, and k., : As obtained from Table
14.6.5-5

aand b :  Asspecified -1 above
The effective breadth e,,,’ of the stiffened flange
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general to determined for Y = 1.

1) Stiffening parallel to the webs of primary
supporting members (See Fig. 14.6.5-4).
b >e,. b and a have to be exchanged.

b<e,
e =nb,
n : Integer number of stiffener spacing b
mside the effective breadth e,, according
to 14.6.5.5, taken as equal to:

n =int (%n)

2) Stiffening perpendicular to the webs of
primary supporting  members (See Fig.
14.6.5-5). For a < e,,. a and b have to

be exchanged.
a=e,

e, =na, <e,,

e.
n=27-2<1
a

(c) Stresses obtained from the calculation of the scantlings

of plating and the stiffeners of steel hatch covers are to

comply with the following:
1) The scantlings of plates and stiffeners are in

general to be determined according to the

maximum stresses o, (y) at the webs of primary

supporting members and stiffeners respectively.
1)  For stiffeners with spacing b under compression

arranged parallel to primary supporting members,
no value less than 0.250% is to be inserted for

o.(y=b).

11) The stress distribution between two primary
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supporting members may be obtained by the

following formula:

0, (¥) = 0,4 {1 —%[3 +c —4c, — 2%(1 +c; — 202)]}

C1: As given by the following formula:
1 =% .however 0 <¢; <1
Cy - As given by the following formula:
c, = 1js(eml” +e,'")— 0.5
O0y1and gy, : Normal stresses in the flange

plates of adjacent primary

supporting members 1 and 2 with

spacing e, based on cross-sectional

properties considering the effective

breadth or effective width, as

appropriate

e,1  :  Proportionate effective breadth e,

or proportionate effective width e’ of

primary supporting member 1 within the

distance e, as appropriate

€,,,'' . Proportionate effective breadth e,

or proportionate effective width e,,,’ of

primary supporting member 2 within the

distance e, as appropriate

vy : Distance from girder member 1 to the

position to be considered

1v) The shear stress distribution in flange plates may

be assumed to be linear.

(d) For lateral buckling, longitudinal and transverse
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stiffeners are to comply with following i) to iii):
1) Secondary stiffeners subject to lateral loads are to
comply with the following criteria:

aa+abC <1
sf =

Of

g, : Uniformly  distributed compressive
stress (\V/mm”) in the direction of the stiffener axis,
given by the following formula:

o, = g, forlongitudinal stiffeners
o, = 0, fortransverse stiffeners

oy - Bending stress (\V/mm?) in the stiffeners,
given by the following formula:
Mo+ M,
% =77 103
M, : Bending moment (N-mm) due to
deformation w_ of stiffener, given by the
following formula:
My = FKichW _with (¢; —pz) >0
fPz [k A—
M, : Bending moment (N-rm) due to lateral
load P given by the following formula:
M, = % for longitudinal stiffeners
P(nb)?

for transverse stiffeners. Where n isto

17 gcg103

be taken as equal to 1 for ordinary transverse

stiffeners
Zg Section modulus of stiffener (c),
including the effective breadth of plating
according to 14.6.5.6-3

¢ : Factor accounting for the boundary conditions of
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the transverse stiffener taken as equal to:
cc = 1.0 fora stiffener that is simply supported
stiffener
ce =2.0 for a stiffener that is partially
constrained
P :  Lateral load (kN/m?) as specified in 4.10.2
according to the condition under consideration
Fy; : Ideal buckling force (V) of the stiffener
given by the following formula:

2

Fyix = Z_ZEI"104 for longitudinal stiffeners
7'[2 4 )
Fgiy = WElylo for transverse stiffeners

I, I, : Net moments of inertia (cm*) of the
longitudinal or transverse stiffener, including
the effective breadth of attached plating
according to 14.6.5.6-3. I, and I, are to
comply with the following criteria:

bt3
L= 12 - 10%
s at?
Y 712104
D, Nominal lateral load (N/mm®) of the
stiffener dueto o, o0, andt

tal b\ 2
Pzx = [Oxt (%) + 2¢y0, + Tlx/f] for

longitudinal stiffeners

na

Pzy = % _ZCxeH‘Uy (E)Z (1 + %) + Tlx/f]
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Original
for transverse stiffeners
t, : Net  thickness  (mm) of
attached plating
Cxr Cy Factor taking into account

the stresses vertical to the stiffener’s axis

and distributed variable along the
stiffener’s length taken as equal to:

0.5(1+ ) for0<y <1
fory <0

A, A, : Net sectional area (1) of
the longitudinal or transverse stiffener
respectively without attached plating

A,
Tt = (1 +ﬁ)

lelr—t\/aFE(m +F)lzo

mqy and m, : Coefficient given by the following
formulae:
« For longitudinal stiffeners:

my = 1.47, my = 0.49 for %z 2.0

my = 1.96, my = 0.37 for %< 2.0

+ For transverse stiffeners:

196 a
1.47
my =049, my ==~ for “b <05

W = wgy + wy
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Wq

Assumed imperfection (mm) taken as

wq

equal to:
Wy = min (i L 10) for longitudinal

250’250’
stiffeners
Wy = min (2;;),%, 10) for transverse
stiffeners

For stiffeners sniped at both ends wq_is not to be
taken as less than the distance from the mid-
point of attached plating to the neutral axis of
the stiffener calculated with the effective
width of its attached plating.

Deformation of stiffener (i212) at the mid-point of

Pba*

"1 = 384 1071,

stiffener span due to lateral load p. In the case of
uniformly distributed loads, the following values
for w; may be used:

for longitudinal stiffeners

5Pa(nb)*

Y17 384 107E L cs?

for transverse stiffeners

Cr .

Elastic support (V/mn’) provided by the

40/207

stiffener taken as equal to:
« For longitudinal stiffeners:

T2
Cr = FKix?(l + cpx)
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C, : Coefficient taken as equal to:

a 2b\?
cxa=(%+—> for a=72b

[1+ ] for a < 2b?

« For transverse stlffeners
2

¢ = CsFkiy 73 (n-b)? (1 + pr)
1

by = 001 (2107,
' ( t3b _)

Cyq

Cy, : Coefficient taken as equal to:

1+

_(nb+2a)2 b2
¢a=\55 %75 for nb = 2a

nb
Cya =1+ <%>

1) For stiffeners not subject to lateral loads, the
bending moment ob is to be calculated at the mid-
point of the stiffener.

1) When lateral loads are acting, stress calculations
are to be carried out for both fibres of the
stiffener’s cross sectional area (if necessary for the
biaxial stress field at the plating side).

(e) For torsional buckling, longitudinal and transverse

stiffeners are to comply with the following i) and ii):

1) Longitudinal stiffeners are to comply with the
following criteria:

242
for nb<Z2a

41/207




Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended

Original Remarks

X

C.r<1.0

KrOp o
Kr - Coefficient taken as equal to:
kK =1.0 for A < 0.2
1
Kr = for A > 0.2

¢+,/¢2—AT2

¢ =05(1+0.21(Ar — 0.2) + A7)
Ar : Reference degree of slenderness taken as
equal to:
Of

AT = —
OkiT

E <n21w102

O'K.T g
I S a?

£+ 0.3851T> (N/mm?)

I, : Net polar moment of inertia of the stiffener (c:*)
defined in Table 14.6.5-6, and related to point C
as shown in Fig. 14.6.5-6

I : Net St. Venant's moment of inertia of the stiffener
(cm®) defined in Table 14.6.5-6

I, : Net sectorial moment of inertia of the stiffener
(cm®) defined in Table 14.6.5-6 related to point C
as shown in Fig. 14.6.5-6

£ . Degree of fixation taken as equal to:

a4
— -3
FTAHVT b an,
g™ w3 T3 3

A, : Netweb area (mm?>) equal to:
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A, =h,t
Ay : Net flange area (nm”) equal to:
Af = bf_ttﬁ
f
ef = hy, + el (mm)
hy, tu, bf, ty Dimensions of stiffener () as
specified in Fig. 14.6.5-6
1) For transverse secondary stiffeners loaded by
compressive stress which are not supported by
longitudinal  stiffeners,  sufficient  torsional
buckling strength is to be performed analogously
in accordance with i) above.
(Deleted)

T T T / B ¥
: : TR
_______ .. WO, ..
| | [
______ 1 _____i i____~__* ~°
am _i e l \' &1 =
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\ Transverse stiffener
Long. stiffener
X

Longitudinal : stiffener in the direction of the length a
Transverse : stiffener in the direction of the breath b
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1 Buckling assessments for hatch cover structural members are (Newly added) (Newly added)
to be performed in compliance with Annex 14.6 “Buckling Strength UR S21 3.6

Assessment of Ship Structural Elements” for the conditions
specified in 14.6.5.6. For symbols not defined in 14.6.5.6, refer to
Annex 14.6.

2 Slenderness requirements are as follows:

(1) The slendemess requirements are to be in accordance with
An2, Annex 14.6.

(2)  Slendemess requirements need not be applied to the lower
boundary of double skin hatch covers unless the cargo hold
is designed for carriage of ballast or liquid cargo.

(3) __ The breadth of the primary supporting member flange is to
be not less than 40% of their depth for laterally unsupported
spans _greater than 3.0 m. However, tripping brackets
attached to the flange may be considered as a lateral support
for primary supporting members.

3 Buckling assessments are to be performed for the following
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structural elements of hatch cover structures subjected to compressive
stresses, shear stresses and lateral pressures:
Stiffened and unstiffened panels, including curved
panels and panels stiffened with U-type stiffeners.
Web panels of primary supporting members in way of

openings.
Procedures and detailed requirements for buckling assessment are

given in An4, Annex 14.6. including idealisation of irregular plate
panels, definitions of reference stresses and buckling criteria.

4  Panel types and assessment methods are to be accordance
with the following requirements:

(1)  Plate panels of hatch cover structures are to be modelled as
stiffened panels (SP) or unstiffened panels (UP) as defined
in An 4.2, Annex 14.6. In addition, Method A (-A) and
Method B (-B) as defined in An1.3, Annex 14.6 are to be
used in accordance with Table 14.6.5-2, Fig. 14.6.5-3 and
Fig. 14.6.5-4, while the procedures for openings are to be
used for buckling assessments of web panels with openings.

(2)  Hatch covers fitted with U-type stiffeners are also to be in
accordance with the additional buckling assessment
requirements specific for panels with U-type stiffeners in
An5.2.5, Annex 14.6.

5  Buckling assessments of hatch covers are based on lateral
pressure as defined in 4.10.2.1 and 4.10.2.2, and stresses obtained
from FE analyses (See 14.6.5.5).

6 The safety factor for hatch cover structural members is to be
taken as S=1.0 for the plating and stiffener buckling capacity formulae
defined in An5.2.2 and An5.2.3, Annex 14.6, respectively.

7 The buckling strength of structural members is to be in
accordance with the following formula:

50/207




Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended

Original

Remarks

Nace < Nau

Where:

N4c+- Buckling utilisation factor based on applied stress, as
defined in Anl.3.2.2 and An4, Annex 14.6. and
calculated per An5, Annex 14.6

Naee - Allowable buckling utilisation factor, as given in
Table 14.6.5-3
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Table 14.6.5-2 Structural Members and Assessment Methods (Newly added)
UR S21 3.6.3.2 Tab.5
Structural elements Assessmentmethod™® | Normal panel definition

Hatch cover top/bottom plating structures, see Fig. 14.6.5-3

Length: between transverse girders

Hatch cover top/bottom plating SP-A Width: between longitudinal eirders
Irregularly stiffened panels UP-B Plate between local stiffeners/PSM

Hatch cover web panels of primary supporting members, see Fig. 14.6.54

Web of transverse/longitudinal girder (single

<Kin tvoe UP-B Plate between local stiffeners/face plate/PSM
Web of transverse/longitudinal girder (double SPRO Length: between PSM
skin type I Width: full web depth
Web panel with opening Procedure for opening | Plate between local stiffeners/face plate/PSM
Irregularly stiffened panels UP-B Plate between local stiffeners/face plate/PSM

Note 1:  SP and UP stand for stiffened and unstiffened panel respectively.

Note2: A and B stand for Method A and Method B respectively.

Note3: In case that the buckling carlings/brackets are irregularly arranged in the web of transverse/longitudinal girder, UP-B method may be
used.
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Fig. 14.6.5-3 Hatch Cover Top/Bottom Plating Structures

(Newly added)
UR S213.6.3.2 Tab.6
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(Newly added)
Fig. 14.6.5-4 Hatch Cover Webs of Primary Supporting Members UR S21 3.6.3.2 Tab.7
Table 14.6.5-3 Allowable Buckling Utilisation Factors (Newly added)
Structural component Subjectto g1 Allowable buckling utilisation factor URS213.632Tab.6
External pressure, as defined in 4.10.2.1 0.80
Plates and stiffeners
Web of PSM . .
- . 0.90 for statictdynamic load case
Other loads, as defined in 4.10.2.2 t0 4.10.2.5 072 for static load case
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14.6.5.7 Finite Element Method

Where scantlings of structural members of steel hatch covers

are determined based upon finite element method, the following

requirements are to be applied. Those not specified in 14.6.5.7 are

to comply with the requirements in Chapter 8.

(1) Loads

The design wave loads imposed on steel hatch covers are to
be P, specified in 4.10.
Modelling of structures

2

3)

(@)

The structural model is to be able to reproduce the

(b)

behaviour of the structure with the highest possible
fidelity. Stiffeners and primary supporting members
subject to pressure loads are to be included in the
modelling. However, buckling stiffeners may be
disregarded for stress calculation.

Net scantlings which do not include corrosion

(©)

additions are to be used for modelling.
In no case is element width to be larger than stiffener

(d)

spacing. The ratio of element length to width is not to
exceed 4. The element height of the webs of primary
supporting members is not to exceed one-third of the

web height.

The structural model is to be supported by pads. If the

arrangement of pads differs from the arrangement of
stiffeners, the edge elements of steel hatch covers are
also to be modelled.

Permissible value

When the loads specified in (1) act on the structural model

specified in (2), the net scantlings are to be determined so

(Deleted)
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that the stress and deflection generated in each structural
member satisfy the allowable values specified in 14.6.5.1.
(4)  Miscellaneous

(a) _The thickness of the top plating of steel hatch covers is
to comply with the requirements in 14.6.5.2.

(b) The scantlings of the secondary stiffeners of steel hatch
covers are to comply with the requirements in 14.6.5.3.

(c) The buckling strength for the structural members
forming steel hatch covers is to comply with the
requirements in 14.6.5.6.

(Deleted)

14.6.6 Additional Requirements for Steel Hatch Covers
Carrying Cargoes

14.6.6.1

1 Where concentrated loads, e.g. container loads, are acting on
steel hatch covers, finite element method is to be required in
accordance with the requirements in (1) to (3) below. Those not

specified in 14.6.6.1 are to comply with the requirements in Chapter
8.

(1) Loads

(a) The loads acting on steel hatch covers are to be
according to 4.10 based on the type of load and loading
condition. Except as deemed necessary by the Society,
no loads are to be assumed to act jointly.

(b) No dynamic loads due to ship motion are to be
assumed as the wheel loads from wheeled vehicles
only used for loading/unloading while in port.

(2)  Modelling of Structures

(Deleted)
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3)

(a) The structural model is to be able to reproduce the
behavior of the structure with the highest possible
fidelity. Stiffeners and primary supporting members
subject to pressure loads are to be included in the
modelling. However, buckling stiffeners may be
disregarded for stress calculation.

(b) Net scantlings which do not include corrosion
additions are to be used for modelling.

(c) Inno case is element width to be larger than stiffener
spacing. The ratio of element length to width is not to
exceed 4. The element height of the webs of primary
supporting members is not to exceed one-third of the
web height.

(d) The structural model is to be supported by pads. If the
arrangement of pads differs from the arrangement of
stiffeners, the edge elements of steel hatch covers are
also to be modelled.

Permissible values

2

When the loads specified in (1) act on the structural model
specified in (2), the net scantlings are to be determined so
that the stress and deflection generated in each structural
member satisfy the allowable values specified in 14.6.5.1.

The details for steel hatch covers carrying cargoes are to

comply with the following (1) to (4):

(1) To prevent damage to hatch covers and the ship structure,
the location of stoppers is to be compatible with the relative
movements between hatch covers and the ship structure.

(2) Hatchway covers and supporting structures are to be

adequately stiffened to accommodate the load from hatch
covers.
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(3) At the cross-joints of multi-panel covers, vertical guides
(male/female) are to be fitted to prevent excessive relative
vertical deflections between loaded/unloaded panels.

(4)  The construction and scantlings of hatchways on exposed
parts or on the lower deck are to comply with the following
requirements in addition to those of 14.6.

(a) The loading arrangement is to be clearly shown in
drawings submitted for approval. In the case of freight
containers, the type and location are to be additionally
described.

(b) Girders or stiffeners are to be provided for
reinforcement beneath the comner fittings of freight
containers.

(c) The top plates of hatch covers, upon which wheeled
vehicles are loaded, may be determined by finite
element method or in accordance with 10.1, Part 2-6.

3 The scantlings of sub structures subject to concentrated loads

acting on steel hatch covers are to be determined taking into

consideration the desiegn cargo loads and permissible stresses

specified in this section.

4  The scantlings of top plates and stiffeners of steel hatch
covers subject to wheel loads are determined by direct calculation or

any other method which deemed appropriate by the Society.
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Amended ‘ Original Remarks
14.6.7 Portable Beams, Hatchway Covers, Steel Pontoon 14.6.7 Portable Beams, Hatchway Covers, Steel Pontoon
Covers and Steel Weathertight Covers Covers and Steel Weathertight Covers
14.6.7.1 Portable beams 14.6.7.1 Portable beams
(Omitted) (Omitted)
8  Scantling of hatch beam with variable cross-sections is to be (Newly added) (Newly added)

not less than that obtained from the following formulae.
The net section modulus (cr2®) of hatch beams at the mid-point
Zpet = Znes
Zper = ki Zpo
The net moment of inertia (c*) of hatch beams at the mid-point
Lper = Lot
Lot = kol
Znet., - Net section modulus (cn®) _complying with
requirement 14.6.5.4-1
Lyet,, + Net moment of inertia (cm*) complying with
requirement 14.6.5.4-1
S . Spacing (m) of portable beams
4 . Unsupported span (1) of portable beams
b . Width (m) of steel hatch covers
k,andk, : Coefficients obtained from the formulae
given in Table 14.6.5-4
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Table 14.6.5-4  Coefficient ki and k> (Newly added)
k 32a—-—y—-038
= 1+—7W k4 isnot to be taken as less than 1.0
— ‘Bl 11 Zl
£ 1 +8ad P a=g B=rv=7
0.2+ 3B 0 0

£

Overall length of hatch beam (72)

4y Distance from the end of parallel part to the end of portable beam (172)
I Moment of inertia at mid-span ()
I : Moment of inertia at ends (cr*)

Zy: Section modulus at mid-span (cr’)
Z,: Section modulus at ends (%)

Iy
Z1

Io
Zo
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Amended Original Remarks
UR S21 5.1
14.6.9 Hatch Coaming Strength Criteria 14.6.9 Hatch Coaming Strength Criteria
14.6.9.2 Scantlings of hatch coamings 14.6.9.2 Scantlings of hatch coamings
1  The local net plate thickness of the hatch coaming 1  The local net plate thickness of the hatch coaming
plating t . qm nee 1S Ot to be less than that obtained from following | plating t.ogm ner 1S nOt to be less than that obtained from following
formula in (1) or (2): formula:
(1) For Type 1 ships tcoamnet
tcoam,net PH
= 14.28 (mm), butnot to be lessthan 6
= 0.0142s 2_ (mm), butnot to be less than 6 %a,coam
0.950y I
€300 (mm)
n L¢zoo 100
100 (mm) S . Stiffener spacing (1)
s : Stiffener spacing () Py : As specified in 4.10.2.2
Py As specified in 4.10.2.2-1 Oa.coam = 0.950%
Oy . Mlmmum vield stress (\/nn’) of the material O : Minimum upper yield stress (N/mm?) or proof
(2) _ For Type 2 ships stress (\V/mm?) of the material
P
teoamnet = 0.016s O;’;:Y (mm),
but not to be less than 9.5 (mm)
P.ogm @ Asspecified in 4.10.2.2-2
s and oy : As specified in (1) above
2 For Type 1 ships, where the hatch coaming stiffener is 2 Where the hatch coaming secondary stiffener is snipped at UR S21 5.1

snipped at both ends, the gross thickness tcoqm gross (1m) of the
coaming plate at the sniped stiffener end is not to be less than that
obtained from the following formula:

both ends, the gross thickness tcoam,gross (711) of the coaming
plate at the sniped stiffener end is not to be less than that obtained from
the following formula:
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Amended ‘ Original Remarks
P,s(£ —0.0005s) PyS(£ —0.55)
teoam,gross = 19.6\/ 10000, (mm) teoam,gross = 19.6\/ o (mm)
£ : stiffener span (1) to be taken as the spacing of coaming £ : secondary stiffener span (172) to be taken as the spacing
stays of coaming stays
S, Py and gy : Asspecified in -1 above S, Py and o : Asspecified in -1 above
3 The net section modulus Z,,; (cm’) and net shear area 3 The net section modulus Z,.; (cm’) and net shear area URS215.2

Apee (cm?) of hatch coaming stiffeners are not to be less than that
obtained from the following formula.
(1) For Type 1 ships

P,sl?
Znet =7— (em®
net fchY (Cm>
Pyst
Aper = 21072 (cm?)
Y

s, ¥, P, and oy : As specified in -2 above

fne : Coefficient according to the type of end connection of
stiffeners given by the following formula:

fne_= 12 with both ends constant
= § for the end spans of stiffeners sniped at the coaming
corners

For sniped stiffeners of coaming at hatch corners shear area
obtained from the above formula has to be increased by 35%.

(2)  For Type 2 ships
P.. ..sl?
Zper = 1212 (em®)
fbcCpGY

fr. : Coefficient according to the type of end connection of
stiffeners given by the following formula:
fr. =16 with both ends constant

Aper (cm?®) of hatch coaming secondary stiffeners are not to be less
than that obtained from the following formula. For snipped stiffeners
at coaming corners, section modulus and shear area at the fixed
support are to be increased by 35%.

835 42P,
net — O_F

1054 Py
net — O_F

S, ¢, Py and oy : Asspecified in -2 above
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Amended ‘ Original Remarks
= 12 for the end spans of stiffeners sniped at the coaming
corners
cp, = Ratio of the plastic section modulus to the elastic
section modulus of the stiffeners with an attached plate
breadth (7mm) equal to 40t 4qp, ner. Where toggm ner
is the plate net thickness
= 1.16 in the absence of more precise evaluation
s, ¥, and g, : As specified in -2 above
P.o,m - Asspecified in 4.10.2.2-2
(Omitted) (Omitted)
5  The net scantlings of hatch coaming stays are to be in 5  The net scantlings of hatch coaming stays are to be in URS215.3.1

accordance with following (1) to (3) and coaming stays are to be
designed for the loads transmitted through them and permissible
stresses according to 14.6.5.1.
(1)  Forhatch coaming stays considered to be simple beams (See
Examples 1 and 2 of Fig. 14.6.9-1), the net section modulus
Z et (cm®) of such stays at their deck connections and the
net scantling t,, ¢ (mm) of their webs are not to be less
than that obtained from following formulae:

H:%s.P
Znet = fg—ofy (Cl’l’l3)
2Hps.P
twnet = oo h (mm)
Y

H. : Hatch coaming stay height (2)
h : Hatch coaming stay depth (712)
S¢ © Hatch coaming stay spacing (1)

gy : Asspecified in -1 above

accordance with following (1) to (3):

(1)  Forhatch coaming stays considered to be simple beams (See
Examples 1 and 2 of Fig. 14.6.9-1), the net section
modulus Z,,,, (cm’) of such stays at their deck connections
and the net scantling t,, ¢ (7m) of their webs are not to
be less than that obtained from following formulae:

526H.SPy
net = U—F
2H SPy
twnet = ool
F

H. : Hatch coaming stay height (2)

h : Hatch coaming stay depth (1)

S : Hatch coaming stay spacing (1)
or and Py : As specified in -1 above
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Amended

Original

Remarks

@

©)

P_: Pressure (kIN/m?) on coaming taken as Py defined in
4.10.2.2-1 for Type 1 ships and as P,,,, defined
in 4.10.2.2-2 for Type 2 ships.

For coaming stays other than those in (1) above (See
Example 3 of Fig.14.6.9-1), stresses are generally to be
determined through finite element method, and the
calculated stresses are to satisfy the permissible stress criteria
0f 14.6.5.1.

For calculating the net section modulus of coaming stays,
the area of their face plates is to be taken into account only
when it is welded with full penetration welds to the deck
plating and an adequate underdeck structure is fitted to
support the stresses transmitted by them.

@

©)

For coaming stays other than those in (a) above (See
Example 3 of Fig.14.6.9-1), stresses are generally to be
determined through grillage model analysis or finite element
method, and the calculated stresses are to satisfy the
permissible stress criteria of 14.6.5.1.

For calculating the net section modulus of coaming stays,
the area of their face plates is to be taken into account only
when it is welded with full penetration welds to the deck
plating and an adequate underdeck structure is fitted to
support the stresses transmitted by them.

Fig. 14.6.9-1 Examples of eCoaming sStays

O

N
Q
S
N

|
1
|
|
|
|
N
|
[l
|
|
|
|
I
|
|

(-

Examplel

— 7T !

Example2

D

i |
L U

Example3

64/207




Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
14.6.9.3 Structure of the Hatch Coaming 14.6.9.3 Structure of the Hatch Combing

1  Coamings are to be additionally supported by efficient 1  The coamings for hatchways in Position I or coamings of
brackets or stays provided from the horizontal stiffeners specified in | 760 »m_or more in height for hatchways in Position II are to be
14.6.9.3 to the deck at intervals of approximately 3 . stiffened in a suitable position below the upper edge by a horizontal

2 Coaming plates are to extend to the lower edge of the deck | stiffener; the breadth of the horizontal stiffener is not to be less than
beams or hatch side girders are to be fitted that extend to the lower | 180 mmn.
edge of the deck beams (See Fig. 14.6.9-2). Extended coaming plates 2 Coamings are to be additionally supported by efficient
and hatch side girders are to be flanged or fitted with face bars or half- | brackets or stays provided from the horizontal stiffeners specified in
round bars, except where specially approved by the Society. 14.6.9.3 to the deck at intervals of approximately 3 .

3 Thestructure and scantlings of small hatch coamings may be 3 Coaming plates are to extend to the lower edge of the deck
given special consideration in regards to the requirements in 14.6.9.1 | beams or hatch side girders are to be fitted that extend to the lower
to 14.6.9.2 and -1 to -3 above. edge of the deck beams (See Fig. 14.6.9-2). Extended coaming plates

4  Hatch coamings and hatch coaming stays are to comply with | and hatch side girders are to be flanged or fitted with face bars or half-
the following detail requirements: round bars, except where specially approved by the Society.

(Omitted.) 4  The structure and scantlings of small hatch coamings may be

given special consideration in regards to the requirements in 14.6.9.1
to 14.6.9.2 and -1 to -3 above.
5  Hatch coamings and hatch coaming stays are to comply with
the following detail requirements:
(Omitted.)
URS216.1.1

14.6.10 Closing Arrangements

14.6.10.1 Securing devices
(Omitted)
2 The means for securing and maintaining weathertightness by
using gaskets and securing devices are to comply with the following
(1) to (6). The means for securing and maintaining weathertightness

14.6.10 Closing Arrangements

14.6.10.1 Securing devices
(Omitted)
2 Themeans for securing and maintaining weathertightness by
using gaskets and securing devices are to comply with the following
(1) to (6). The means for securing and maintaining weathertightness
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Amended ‘ Original Remarks
of weathertight covers are to be to the satisfaction of the Society. | of weathertight covers are to be to the satisfaction of the Society.
Arrangements are to ensure that weathertightness can be maintained | Arrangements are to ensure that weathertightness can be maintained
in any sea condition. in any sea condition.

(I)  The weight of covers and any cargo stowed thereon are to (I)  The weight of covers and any cargo stowed thereon are to

be transmitted to the ship structure. be transmitted to the ship structure through steel to steel
contact.

(2) Gaskets and compression flat bars or angles which are (2) Gaskets and compression flat bars or angles which are

arranged between covers and the ship structure and cross- arranged between covers and the ship structure and cross-

joint elements are to be in compliance with the following (a) joint elements are to be in compliance with the following (a)

to (d): to (¢):

(a) Compression bars or angles are to be well rounded (a) Compression bars or angles are to be well rounded
where in contact with the gaskets and are to be made of where in contact with the gaskets and are to be made of
corrosion-resistant materials. corrosion-resistant materials.

(b) The gaskets are to be of relatively soft elastic materials. (b) The gaskets are to be of relatively soft elastic materials.
The material is to be of a quality suitable for all The material is to be of a quality suitable for all
environmental conditions likely to be experienced by environmental conditions likely to be experienced by
the ship, and is to be compatible with the cargoes the ship, and is to be compatible with the cargoes
carried. carried.

(c) A continuous gasket is to be effectively secured to the (c) A continuous gasket is to be effectively secured to the
cover. The material and form of gasket selected are to cover. The material and form of gasket selected are to
be considered in conjunction with the type of cover, the be considered in conjunction with the type of cover, the
securing arrangement and the expected relative securing arrangement and the expected relative
movement between the cover and ship structure. movement between the cover and ship structure.

(d) The specification or grade of the packing material is to (Newly added) (Newly added)

be indicated on the drawings.
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Amended ‘ Original Remarks
(3)  Securing devices attached to hatchway coamings, decks or (3)  Securing devices attached to hatchway coamings, decks or URS216.14
covers are to be in compliance with the following (a) to (f): covers are to be in compliance with the following (a) to (e):
(a) Arrangement and spacing of securing devices are to be (a) Arrangement and spacing of securing devices are to be
determined with due attention to the effectiveness for determined with due attention to the effectiveness for
weathertightness, depending upon the type and the size weathertightness, depending upon the type and the size
of hatch cover as well as to the stiffness of the cover of hatch cover as well as to the stiffhess of the cover
edges between the securing devices. edges between the securing devices.
(b) The moment of inertia (cm*) of the edge elements of (Newly added) (Newly added)

hatch covers is not to be less than that obtained from the

following formula:

I = 6pa* (cm™®)

a : Spacing (m) between securing devices, not to be

taken less than 2 m

p_: Packing line pressure (N/mm), minimum 5 N/mm
(c) The gross sectional area (cm”) of each securing device

is not to be less than that obtained from the following

formula. However, rods or bolts are to have a net

diameter not less than 19 mm for hatchways exceeding

5 m” in area.

A=028ap/f ()

f : As obtained from the following formula:
f = (0y/235)°
Oy ! Minimum yield stress (N/mnr’) of the

steel used for fabrication, but not to be taken
greater than 70% of the ultimate tensile

(b) The gross sectional area (c”) of each securing device
is not to be less than that obtained from the following
formula. However, rods or bolts are to have a net
diameter not less than 19 mm for hatchways exceeding
5 m’ in area.

A=0.28ap/f ()

a : Half the distance (m) between two adjacent
securing devices, measured along the hatch cover
periphery (See Fig. 14.6.5-2)

p_: Packing line pressure (N/mim), if less than 5 N/mm,
then 5 N/mm

f : As obtained from the following formula:

f = (or/235)°

0r :  Minimum upper yield stress (N/mm?) of

the steel used for fabrication, but not to be
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®

Amended ‘ Original Remarks
strength taken greater than 70% of the ultimate tensile
e : A coefficient determined according to the strength

value of Oy, as follows
1.0 for oy < 235 N/mm’
0.75 for oy > 235 N/mm’

a and p : Asspecified in (b) above

Individual securing devices on each cover are to have
approximately the same stiffness characteristics.
Where rod cleats are fitted, resilient washers or
cushions are to be incorporated.

Where hydraulic cleating is adopted, a positive means
is to be provided to ensure that it remains mechanically
locked in the closed position in the event of failure of
the hydraulic system.

©
(d)
©

e : A coefficient determined according to the
value of o, as follows

1.0 for Or < 235 Nmm?®
0.75 for o > 235 N/mni*

Individual securing devices on each cover are to have
approximately the same stiffness characteristics.
Where rod cleats are fitted, resilient washers or
cushions are to be incorporated.

Where hydraulic cleating is adopted, a positive means
is to be provided to ensure that it remains mechanically
locked in the closed position in the event of failure of
the hydraulic system.

@

A drainage arrangement equivalent to the standards
specified in the following is to be provided.

(@)

(b)

Drainage is to be arranged inside the line of gaskets by
means of a gutter bar or vertical extension of the hatch
side and end coaming. If an application is made by the
owner of a container carrier and the Society deems it to
be appropriate, special consideration will be given to
this requirement.

Drain openings are to be arranged at the ends of drain
channels and are to be provided with effective means
such as non-return valves or the equivalent for
preventing the ingress of water from outside. It is
unacceptable to connect fire hoses to the drain openings

for this purpose.

@

A drainage arrangement equivalent to the standards
specified in the following is to be provided.

(@)

(b)

Drainage is to be arranged inside the line of gaskets by
means of a gutter bar or vertical extension of the hatch
side and end coaming. If an application is made by the
owner of a container carrier and the Society deems it to
be appropriate, special consideration will be given to
this requirement.

Drain openings are to be arranged at the ends of drain
channels and are to be provided with effective means
such as non-return valves or the equivalent for
preventing the ingress of water from outside.

(4)(@),(b),(d): UR S21
545
(4)(c):Rec.No143.2.2
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(c) Cross-joints of multi-panel covers are to be arranged (c) Cross-joints of multi-panel covers are to be arranged
with a drainage channel for water from space above the with a drainage channel for water from space above the
gasket and a drainage channel below the gasket. gasket and a drainage channel below the gasket.
(d) Ifa continuous outer steel contact between cover and (d) Ifa continuous outer steel contact between cover and
ship structure is arranged, drainage from the space ship structure is arranged, drainage from the space
between the steel contact and the gasket is also to be between the steel contact and the gasket is also to be
provided for provided for
(e) Drain openings in hatch coamings are to be arranged (Newly added) (Newly added)
with sufficient distance to areas of stress concentration
(e.g. hatch corners, transitions to crane posts).
(Omitted) (Omitted)
(6)  Securing devices of special design in which significant (6)  Securing devices of special design in which significant URS216.14
bending or shear stresses occur may be designed as anti- bending or shear stresses occur may be designed as anti-
lifting devices according to 14.6.10.2 below. The packing lifting devices according to 14.6.10.2 below.
line pressure ¢ is to be specified, and as load, g multiplied by
the spacing between securing devices a (1) is to be applied.
UR S216.1.5

14.6.10.2 Loading Cargo on Hatch Cover

1 The securing devices of hatch covers, on which cargo is to be
lashed, are to be designed for a lifting force resulting from the loads.
Unsymmetrical loading, which may occur in practice, is to be
considered. Under such loading, the equivalent stress o (N/mni’)in
securing devices is not to be greater than that obtained from the

following formula.
150
O = k_l

k; : As obtained from the following formula:

14.6.10.2 Loading Cargo on Hatch Cover

1 Thesecuring devices of hatch covers, on which cargo is to be
lashed, are to be designed for a lifting force resulting from the loads.
Unsymmetrical loading, which may occur in practice, is to be
considered. Under such loading, the equivalent stress o (N/mm?) in
securing devices is not to be greater than that obtained from the
following formula. (See Fig. 14.6.10-1).

150
O = k_l

k; : As obtained from the following formula:
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(235)9 (235)9
kl =|— kl = | —
O-Y ﬁ
Oy : Minimum yield stress (N/mm?) of the material or : Minimum upper yield stress (N/mm?) or_proof
e : Asgiven below: stress (N/mm?) of the material
0.75 for oy > 235 e : As given below:
100 for oy <235 075 for op > 235
1.00  for o < 235
o 14 ¢ (Deleted)
\/\
P e UR S216.1.5
A; A; A; A; A,
[ T | Ll A
K Lifting Force
URS216.2.1

14.6.11 Hatch Cover Supports, Stoppers and Supporting
Structures

14.6.11.1
1  Hatch cover supports, stoppers and supporting structures

subject to the requirements of 14.6 are to comply with the following

(1) and (2):
(1)  Stress in the stoppers is to comply with the criteria specified

14.6.11 Hatch Cover Supports, Stoppers and Supporting
Structures

14.6.11.1
1  Hatch cover supports, stoppers and supporting structures

subject to the requirements of 14.6 are to comply with the following

(Dt 3):

(1) For the design of the securing devices for the prevention of
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Original

Remarks

in 14.6.5.1-1.

shifting, the horizontal mass forces F obtained from the
following formula are to be considered. Acceleration in the
longitudinal direction, ay, , and in the transverse
direction, a, . does not need to be considered as acting
simultaneously.
F =ma
m _: Sum of mass of cargo lashed on the hatch cover and
mass of hatch cover
a . Acceleration obtained from the following formula:
ay = 0.2g forlongitudinal direction
ay = 0.5g for transverse direction

(Deleted)

The design load for determining the scantlings of stoppers is
not to be less than that obtained from 4.10.2.2 and (1),
whichever is greater.

(Deleted)
URS216.23

@

The details of hatch cover supporting structures are to be in
accordance with the following (a) to (d):

(Deleted)

(€)

The details of hatch cover supporting structures are to be in

accordance with the following (a) to (g):

(a) The nominal surface pressure (N/mm?) of a hatch cover
supports is not to be greater than that obtained from the

following formula:
Do mar = dp,, : In general
Doy mar = 30, - for metallic supporting surface not

subjected to relative displacements

d_: As given by the following formula. Where d_exceeds
3, d is to be taken as 3. Depending on the loading
conditions, the value is to be not less than the following

URS21622

(Deleted)
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Amended ‘ Original Remarks
values.
d =3.75—0.015L,
dpin = 1.0 : in general
dpin = 2.0 : for partial loading conditions
Dn - As obtained from Table 14.6.11-1
(@) Where large relative displacements of the supporting (b) Where large relative displacements of the supporting
surfaces are to be expected, the use of material having surfaces are to be expected, the use of material having
low wear and frictional properties is recommended. low wear and frictional properties is recommended.
(b) Drawings of the supports are to be submitted. In these (c) Drawings of the supports are to be submitted. In these
drawings, the permitted maximum pressure given by drawings, the permitted maximum pressure given by
the material manufacturer is to be specified. the material manufacturer is to be specified.
(Deleted) (d) When the manufacturer of the vertical hatch cover (Deleted)

(e)

support material can provide proof that the material is
sufficient for the increased surface pressure, not only
statically but under dynamic conditions, the
permissible nominal surface pressure P, . 8S
specified in (a) above, may be relaxed at the discretion
of the Society. However, realistic long term
distributions of spectra for vertical loads and relative
horizontal motion between hatch covers and hatch
cover support are to be as deemed appropriate by the

Society.

Irrespective  of the arrangement of stoppers, the

supports are to be able to transmit the following force

p;_1n the longitudinal and transverse direction.
(22

s

Dy -

Vertical supporting force

u:

Friction coefficient generally to be taken as 0.5. For

non-metallic or low-friction materials, the friction
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Amended ‘ Original Remarks
coefficient may be reduced as appropriate by the
Society. However, in no case y is to be less than 0.35.
(c) Stresses in supporting structures are to comply with the (f) Stresses in supporting structures are to comply with the
criteria specified in 14.6.5.1-1. criteria specified in 14.6.5.1-1.
(d) For substructures and adjacent constructions of (g) For substructures and adjacent constructions of
supports subjected to horizontal forces Py, , special supports subjected to horizontal forces py , special
consideration is to be given to fatigue strength. consideration is to be given to fatigue strength.
(Deleted)
UR S216.2.2 Tab.7
2 For steel weathertight hatch covers of Type 2 ships, effective (Newly added) (Newly added)
means for stoppers complying with the requirements in Table UR S216.2.3
14.6.11-2 against the horizontal green sea forces acting on them are
to be provided.
(Newly added)
Table 14.6.11-2 Strength Requirements for Stoppers UR S21 623

Design pressure
Allowable
ivalent stress

As specified in 4.10.6.
In stoppers, their supporting structures and the stopper welds (calculated at the throat of welds), the equivalent stress

is not to exceed the allowable value of 0.8 times the yield stress of the material.
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14.6.12 Steel Hatchway Covers for Container Carriers

14.6.12.1 Application

1  In the application of the requirements of 14.6 of the Rules,
the height of coamings above the upper surface of the deck where the
hatchway covers are fitted is to be at least 600 mum.

2 For container carriers with unusually large freeboards, upon
requests by the applicant for classification, gaskets and securing
devices for steel hatchway covers may be suitably dispensed in
accordance with the requirements in (1) to (4):

(Omitted)

3  Treatment of towage and segregation of containers
containing dangerous goods may be in accordance with the relevant
requirements specified in MSC/Circ.1087.

(Omitted)

14.6.12 Steel Hatchway Covers for Container Carriers

14.6.12.1 Application

1  In the application of the requirements of 14.6 of the Rules,
the height of coamings above the upper surface of the deck where the
hatchway covers are fitted is to be at least 600 727 in Position II.

2 For container carriers with unusually large freeboards, upon
requests by the applicant for classification, gaskets and securing
devices for steel hatchway covers may be suitably dispensed in
accordance with the requirements in (1) to (4):

(Omitted)

3  Treatment of towage and segregation of containers
containing dangerous goods may be in accordance with the relevant
requirements specified in MSC/Circ.1087.

(Omitted)

-1.: UR S21 4.2.2/U1
LL643

-2: URS214.22

-3.:URS21422

14.6.13 Steel Hatchway of Ballast Holds

14.6.13.1 General

1 Gross scantlings of steel hatchway covers and similar covers
as well as hatch coamings provided on exposed upper decks in way
of cargo holds used as deep water ballast tanks for ships are to comply
with the following requirements. Special consideration is to be given
to steel hatchway covers and similar covers as well as hatch coamings
specified in 14.6.13.1 in order to ensure they are of sufficient strength
to resist loads due to water ballast.

(I) The thickness of top plating is not to be less than that
obtained from the following formula. However, in the case
of double plating type hatch covers, only the plates that
actually bear the load need comply.

14.6.13 Steel Hatchway of Ballast Holds

14.6.13.1 General

1  Gross scantlings of steel hatchway covers and similar covers
as well as hatch coamings provided on exposed upper decks in way
of cargo holds used as deep water ballast tanks for ships are to comply
with the following requirements. Special consideration is to be given
to steel hatchway covers and similar covers as well as hatch coamings
specified in 14.6.13.1 in order to ensure they are of sufficient strength
to resist loads due to water ballast.

(I)  The thickness of top plating is not to be less than that
obtained from the following formula. However, in the case
of double plating type hatch covers, only the plates that
actually bear the load need comply.
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1.15svh x 1073 + 3.0 (nm)
s @ Spacing (mm) of stiffeners
h : As obtained from 4.10.3.1-1(1) (kN/m?)
(2)  The scantlings of stiffeners are to comply with the following
formulae.
Section modulus at mid-span : C; Kk, sh€? X 1073 (cm?)
Moment of inertia at mid-span : C,k,sh€3 X 1073 (cm?)
Cross sectional area of web plates at the ends of stiffeners :
C3Ksht X 1073(cn?)
As specified in (1)
£ : Span of stiffener (171)
Ci, C,and C; : Coefficients given by Table 14.6.13-1
K : Coefficient corresponding to the kind of steel as
specified in 3.2
k,and k, : Coefficient given by Table 14.6.13-1
h : As obtained from 4.10.3.1-1(2) according to the arranged
direction of stiffeners (kN/m?)
(Omitted)

2 Where scantlings of structural members of steel hatch covers
are determined based upon finite element method, the scantlings are
determined in accordance with 14.6.5 using the load specified in
4.10.3.1-2.

(Omitted)

1]

1.155Vh + 3.0_(mm)
S : Spacing (m) of stiffeners
h : As obtained from 4.10.3.1-1(1) (kN/m?)
(2)  The scantlings of stiffeners are to comply with the following
formulae.
Section modulus at mid-span : C; Kk Sh€? (cm?)
Moment of inertia at mid-span : C,k,Sh€3 (cm®)
Cross sectional area of web plates at the ends of stiffeners :
C3KShe(cm?)
As specified in (1)
£ : Span of stiffener (171)
C;, C, and C5 : Coefficients given by Table 14.6.13-1
K : Coefficient corresponding to the kind of steel as
specified in 3.2
kyand k, : Coefficient given by Table 14.6.13-1
h : As obtained from 4.10.3.1-1(2) according to the arranged
direction of stiffeners (kN/m?)
(Omitted)

2 Where scantlings of structural members of steel hatch covers
are determined based upon finite element method, the scantlings are
determined in accordance with 14.6.5.6 using the load specified in
4.10.3.1-2.

(Omitted)

1%}
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Part 2-2 BOX-SHAPED BULK CARRIERS Part 2-2 BOX-SHAPED BULK CARRIERS
Chapter 3 STRUCTURAL DESIGN PRINCIPLES | Chapter 3 STRUCTURAL DESIGN PRINCIPLES

3.1 (Deleted) 3.1 Net Scantling Approach Leftas “3.1 (Deleted)”

3.1.1 Corrosion Addition

3.1.1.1 _Hatch Cover and Hatch Coaming
The corrosion addition on both sides of the hatch cover and
hatch coaming of the box-shaped bulk carriers which is subject to
Part 2-2. is to be in accordance with Table 3.1.1-1 instead of Table
3.3.4-2 specified in 3.3.4, Part 1.

(Deleted)

a:sr];sﬂ.;sﬂ.;%
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Chapter 4 LOADS

4.1 General
4.1.1 Overview

4.1.1.1 Structure and Overview of this Chapter
Each section of this Chapter defines the additional requirements shown in Table 4.1.1-1 as the loads used for each formula and each
strength assessment to determine the structural dimensions specified in each Chapter of Part 2-2 and Part 1.

Table4.1.1-1  Overview of Chapter 4

Section Title Overview
4.1 General Requirements for the general principles of Chapter 4
Additional requirements for hull girder loads to be considered in the
4.2 Loads to be Considered in Longitudinal Strength torsional strength requirements specified in Chapter 5 and Chapter
5,Part1.

Additional requirements for loads to be considered in the local
43 Loads to be Considered in Local Strength strength requirements specified in Chapter 6 and Chapter 6, Part
1.

Additional requirements for loads to be considered in th
Loads to be Considered in Strength of Primary Supporting onar, Tequirements for foas fo be comsidered m the

44 requirements of strength of primary supporting structures specified in
Structures
Chapter 7 and Chapter 7, Part 1.
. . Additional requirements for loading condition, etc. to be considered
t ered t Hol
45 Loadstobe Considered in Strength Assessment by Cargo Hold in the requirements for strength assessment by cargo hold analysis

Analysi
Yo specified in Chapter 8 and Chapter 8, Part 1.

Additional requirements for loads to be considered in the fatigue
4.6 Loads to be Considered in Fatigue strength assessment requirements specified in Chapter 9 and
Chapter 9, Part 1.

Additional requirements for loads to be considered in the additional

4.7 Loads to be Considered in Additional Structural Requi ts . e g
onst n Addttiona equireten structural requirements specified in Chapter 10 and Chapter 10,
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Part1.

Annex 4.5

Operational Loading Conditions and Analytical
Loading Conditions

Guidelines on the relationship between the loading condition to be
considered in the strength assessment by cargo hold analysis and the
loading condition described in the loading manual

(Deleted)

4.8 Loads to be Considered in Equipment

4.8.1 General

4.8.1.1 General

1 Loads to be considered in hatch covers and other equipment
as specified in 14.1 are to be in accordance with the requirements of
4.8.2, instead of 4.10.2, Part 1. However, the relevant requirements
in Part CSR-B&T may be applied where deemed appropriate by the
Society.

2 In applying the requirements of 4.8, the position of exposed
decks (Position I, Position II, etc.) is to be in accordance with the
requirements specified in 1.4.3.2, Part 1.

(Deleted)

(Deleted)

4.8.2 Loads to be Considered in Hatch Covers, etc.

4.8.2.1 General

1  Loads to be considered in strength assessment of steel hatch
covers, steel pontoon covers and steel weathertight hatch covers are
to be in accordance with 4.8.2.2 and 4.8.2.3.

2  loads to be considered in strength assessment of hatch
beams are to be in accordance with 4.8.2.4.

3 Loads to be considered in strength assessment of the hatch

(Deleted)
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coaming are to be in accordance with 4.8.2.5.

4  Toads to be considered in strength assessment of closing
arrangements are to be in accordance with 4.8.2.6.

5  Loadsto be considered in strength assessment of stoppers are
to be in accordance with 4.8.2.7.

6 Toads to be considered in strength assessment of the
hatchway to ballast holds are to be in accordance with 4.8.2.8.

(Deleted)

48.2.2 Wave Loads to be Considered in Strength
Assessments of Hatch Covers
The vertical wave load acting on the hatch cover P,
(kN/m?) is to be in accordance with Table 4.8.2-1. In addition, where
two or more hatch covers are joined at the hinges, the loads are to be
considered for each panel. However, the loads may not be considered
at the same time as cargo loads specified in 4.8.2.3.

(Deleted)

(4291 1 29\ 5 1717 LOE‘l
Cr=Sar =57 et

Bew025-
981
(117 1 97,
;é\' 7 =7

(Deleted)
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Original

(Deleted)

4.8.23 Cargo Loads to be Considered in Strength
Assessments of Hatch Covers
1  For uniformly distributed loads, the designed cargo load
P (kN/m?) is to be given by the following formula. However, it is
not to be less than 0.
Py, =Pype+ Papa
P Static pressure (kN/m®), as_specified in the
following (1).

Pi.a: Dynamic pressure (kN/m’), as_specified in the
following (2).
(1) The static pressure P, (kN/m?) is to be in accordance

with the following (a) to (c).

(a)__As given by the following formula. However, if the
maximum designed cargo load weight per unit area on
the deck (kN/m”) is determined using a different
formula with the following, use that value instead.
When determining this, give due consideration to the
height of the cargo load.

Pyys = 0.71ghg,

hgc.  The height of the cargo load according to the
construction and arrangement directly above the
location being considered. This is either the height

(Deleted)

80/207




Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended

Original

Remarks

(2)

between decks at the ship’s sides from the deck to
the deck directly above it (1), or the height to the
top of the hatch coaming of the deck directly

above (m).

(b) When loading timber and other cargo onto an exposed
deck, this is the maximum designed cargo load weight
per unit area on the deck (kN/im?).

(c) _When suspending cargo on a deck beam, or when
auxiliary deck equipment is present, the weight is to
take these into consideration.

P, o Dynamic pressure (kN/m’), according to the

following (a) to (c).

(a) As given the following formula. However, if the
maximum designed cargo load weight per unit area on
the deck (kN/m®) accounting for the envelope
acceleration specified in 4.2.4, Part 1 is determined
using a different formula with the following, use that
value instead. When determining this, give due
consideration to the height of the cargo load.

Pypg = 0.71azghgg
a.,.: Vertical envelope acceleration specified in 4.2.4,
Part 1

h,.: The height of the cargo load according to the
construction and arrangement directly above the
location being considered. This is either the height
between decks at the ship’s sides from the deck to
the deck directly above it (12), or the height to the
top of the hatch coaming of the deck directly above

().

(b) When loading timber and other cargo onto an exposed
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deck, this is the maximum designed cargo load weight
per unit area on the deck (kN/m?) taking into account
the vertical envelope acceleration specified in 4.2.4,
Part 1.

(c) When suspending cargo on a deck beam, or when
auxiliary deck equipment is present, the weight is to
take these into consideration while taking the vertical
envelope acceleration specified in 4.2.4, Part 1 into
account.

2 For concentrated loads, the maximum designed cargo load
applied to each load point is to be considered.

(1

cy 4 11.)
St 5

;é\

(Deleted)
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(Deleted) (Deleted)
4825 Wave Loads to be Considered in Strength
Assessments of the Hatch Coaming
The wave load P.,,.,, to be considered in strength
assessments of the hatch coaming is to be in accordance with the
following (1) or (2).
(1) Front-end hatch coaming of the foremost cargo hold:
290 (kN/m?)
However, where a forecastle is installed in accordance with
the requirements of 11.1, Part 2-3, this value may be 220
kN/n?.
(2)__ Hatch coaming other than (1) above: 220 (kN/m?)
(Deleted) (Deleted)
4.8.2.6 _ Loads to be Considered in Strength Assessments of
Closing Arrangements
When determining the cross-section area of bolts and rods
used in securing arrangements, the packing line pressure acting on the
gaskets p(N/mm) is to be considered. However, if this value is less
than 5 N/mm, 5 N/mm is to be used.
(Deleted) (Deleted)

48277 Wave Load to be Considered in Strength
Assessments of Stoppers
The designed wave load Pgtppper to be considered in
strength assessments of stoppers is to be in accordance with the
following (1) or (2).
(1) Stoppers for the hatch cover to the foremost cargo hold
(a) _ Pressure acting in the direction of the stern on the front-
end of the hatch cover: 230 (kN/i%)
However, where a forecastle is installed in accordance
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with the requirements of 11.1, Part 2-3, this value may
be 175 kN/m?.
(b) Pressure in the transverse direction of the ship:
175 kN/m?
(2)  Stoppers for hatch covers other than that specified in (1)
above
Pressure acting in the direction of the stern on the front-end
of the hatch cover and pressure in the transverse direction
the ship: 175 kN/m?

(Deleted)

4.8.2.8 Loads to be Considered in Strength Assessments of
the Hatchway to Ballast Holds
Loads to be considered when conducting strength
assessment of the hatchway to ballast holds are to be in accordance
with 4.10.3, Part 1.

(Deleted)

(Deleted)

Chapter 14 EQUIPMENT

14.1 Hatch Covers

14.1.1 Application

14.1.1.1 General

1  The requirements of 14.1 are to be applied instead of the
requirements prescribed in 14.6, Part 1.

2 The construction and the means for closing of cargo and
other hatchways in ships which complies with Part 2-2 are to be
those that are not less effective than those specified in 14.1. However,
the relevant requirements in Part CSR-B&T may be applied instead
of the requirements of 14.1.

(Deleted)
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3 Where hatch covers serve as helicopter decks, it is to comply
with the requirements in 10.4.6, Part 1.

(Deleted)

14.1.1.2 Net Scantling Approach

1 Unless otherwise specified, the structural scantlings specified
in 14.1 are to be net scantlings which do not include any corrosion
additions.

2  Required gross scantlings are not to be less than the
scantlings obtained from adding the corrosion addition t, specified
in 3.3 to the net scantlings obtained from the requirements in 3.1.

3 According to the requirements of 14.1.1.1-2, where applying
the relevant requirements of Part CSR-B&T, the corrosion addition
of the stiffener attached to the hatch coamings, hatch coaming stays
and stays is to be read as 1.5 mm in the requirements of Part CSR-
B&T.

(Deleted)

(Deleted)

14.1.2 Hatch Coaming Strength Criteria

14.1.2.1 Height of Hatch Coamings
Height of hatch coamings is to comply with 14.6.9.1, Part 1.

(Deleted)

(Deleted)

14.1.2.2 Scantlings of Hatch Coamings
Scantlings of hatch coamings are not to be less than that
obtained from the following formula: However, For aft end hatch
coamings, only the requirements in (2)(b) need be applied.

(1) The local net plate thickness of the hatch coaming plating
teogmner 18 Mot to be less than that obtained from
following formula:

(a) _For forward and side hatch coamings

(Deleted)
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’1.15P
tcoamner = 14.9S G_coam (mm),
a,coam

however, not to be less than 9.5 mm.

S:  Secondary stiffener spacing (1)
P, .: Wave load (kN/m), as specified in

Og coam =0.950g

or: Minimum upper vield stress or proof stress

(N/mnr®) of the material
(b) For aft hatch coamings

Where L. is 100 m and under:  topgm ner =
4.5 + 0.05L, (mm)

Where L, 1S greater than 100  m:
tecammer = 9.5 (mm)

(Deleted)

2)

The net section modulus of secondary stiffeners of the hatch

coaming, based on net member thickness, is not to be less
than that obtained from following formula:
1150¢2SP.,4m (

Znet = c 3)

MmcCy0q,coam

m: 16 in general

12 for the end spans of stiffeners sniped at the
coaming corners

4. Span of secondary stiffeners (1)

S. Proam and 0g coqm:  As specified in (1) above.

Cp: Ratio of the plastic section modulus to the elastic
section modulus of the secondary stiffeners with an
attached plate breadth equal to 40t,,4m ner ().
The value may be 1.16 in the absence of more precise
evaluation.

(Deleted)
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(Deleted)

3)

The net scantlings of hatch coaming stays are to be in

accordance with following (a), (b) and (c):

(a) The net section modulus and web thickness of coaming
stays designed as beams with flanges connected to the
deck or sniped and fitted with a bracket (See
Fig.14.1.2-1) at their connections with the deck, based
on member net thickness, are not to be less than that
obtained from following formulae:

_ 1000H:*SPeogm ,
net = ZUa,coam o )
1000H:SP.yqm
twnet = (mm)
' hTa,coam

H_: Stay height (1)
S Stay spacing (171)
h: Stay depth ()
Tacoam = 0.50g
Op. Prgam and 04 o
above.

(b) For calculating the net section modulus of coaming
stays, the area of their face plates is to be taken into
account only when it is welded with full penetration
welds to the deck plating and an adequate underdeck
structure is fitted to support the stresses transmitted by
them.

(c) _For designs of coaming stays other than those specified
in (a) above (See Fig. 14.1.2-2), the stress levels given
by following formulae apply and are to be checked at
the highest stressed locations.

Normal Stresses o,: 0.80x

As specified in (1)

(Deleted)
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Shear stress 7,: 0.460%
(Deleted)
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(Deleted)

(Deleted)

14.1.2.3 Hatch Coaming Structure

1 Coamings for hatchways in Position I or coamings of 760
mm or more in height for hatchways in Position II are to be stiffened
in a suitable position below the upper edge by a horizontal stiffener;
the breadth of the horizontal stiffener is not to be less than 180 mm.

2  Coamings are to be additionally supported by efficient
brackets or stays provided from the horizontal stiffeners specified in -
1 above to the deck at intervals of approximately 3 .

3 Coamings for all exposed hatchways are to be stiffened on
their upper edges by half-round bars or similar section bars and their
lower parts are to be constructed efficiently by flanging or other
suitable means.

4  For the construction and scantlings of coamings of small
hatchways, the requirements in 14.1.2.2-1 and -1 to -3 above may be

(Deleted)
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suitably modified.

S

The construction and scantlings of coamings over 900 72 in

height, coamings of hatchways to deep tanks, and coamings of

hatchways closed by special types of closing appliances to which the

requirements in 14.1.2.2 are not applicable are to be to the satisfaction

of the Society.

6

The design of local details is to comply with the following

requirements.

(1)

The secondary stiffeners of the hatch coamings are to be

2)

continuous over the breadth and length of the hatch

coamings.
The local details of the structures are to be designed so as to

3)

transfer the pressures on the hatch covers to the hatch
coamings and, through them, to the deck structures below.
Hatch coamings and supporting structures are to be
adequately stiffened to accommodate the loading from
hatch covers, in longitudinal, transverse and vertical
directions.

Underdeck structures are to be checked against the load

4)

transmitted by the stays. adopting the same allowable
stresses specified in the preceding -1(4) above.
Double continuous welding is to be adopted for the

&)

connections of stay webs with deck plating and the weld
throat is to be not less than 0.44 #w.oross, Where fw.gross 1S the
gross thickness of the stay web.

Toes of stay webs are to be connected to the deck plating

with deep penetration double bevel welds extending over a
distance not less than 15% of the stay width.
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(Deleted)

14.1.3 Hatch Beams, Hatch Plates, Steel Pontoon Covers
and Steel Weathertight Covers

14.1.3.1 General

1  The scantlings of structural members of steel hatchway
covers, steel pontoon covers and steel weathertight covers
(hereinafter referred to as “‘steel hatch covers™), and of portable beams
are to comply with the requirements in 14.1.3. When the loading
condition or the type of construction differs from that specified in this
paragraph, the calculation method is to be as deemed appropriate by
the Society.

2 The allowable normal and shear stresses in the steel hatch
covers are as specified in Table 14.1.3-1.

3 For grillage or similar constructions, the stresses in steel
hatch cover primary supporting members are to be determined by
grillage or a finite element method. For modelling the structural
members, the net scantlings are to be used.

4  The scantlings of steel hatch covers intended to carry cargoes
on them in exposed positions are to be of the values obtained from
the requirements for steel hatch covers in exposed positions specified
in 14.1.3 or the values obtained from the requirements for steel hatch
covers intended to carry cargoes specified in 14.1.4, whichever is
greater.

5  The secondary stiffeners and primary supporting members
of the steel hatch covers are to be continuous over the breadth and
length of the steel hatch covers, as far as practical. When this is
impractical, sniped end connections are not to be used and appropriate
arrangements are to be adopted to ensure sufficient load carrying
capacity.

(Deleted)
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6 Load bearing connections between the hatch cover panels
are to be fitted with the purpose of restricting the relative
vertical displacements.
(Deleted)
(Deleted) (Deleted)

14.1.3.2 Local net plate thickness of hatch covers
The local net thickness t,,,; of steel hatch cover top plating
is not to be less than that obtained from the following formula, and it
is not to be less than 1% of the spacing of the stiffeners or 6 mm,
whichever is greater:

Py
tnet = 158Fp5 m (mm)

F,: Coefficient given by the following formula:
1.90/0, (for o/g, = 0.8, for the attached plate
flange of primary supporting members)
1.5 (for o/a, < 0.8, for the attached plate flange of
primary supporting members)
o: Normal stress (\V/mm’) of the attached plate flange of
primary supporting members
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o,: Allowable normal stresses specified in Table 14.1.3-1.
(N/mm?)
S: Stiffener spacing (1)
Py,: Design wave load (kN/m?) specified in 4.8.2.2
0z: Minimum upper vield stress or proof stress (NV/mm?) of
the material
(Deleted) (Deleted)

14.1.3.3 Secondary Stiffeners of Steel Hatch Covers

1  Thenetsectionmodulus Z,,,, ofthe secondary stiffeners of
hatch cover top plates, based on stiffener net member thickness, is not
to be less than that obtained from the following formula. The net
section modulus of the secondary stiffeners is to be determined based
on an attached plate width that is assumed to be equal to the stiffener

spacing.

1000SP, 2 .
Znet = 120_ cm )
a

£ . Secondary stiffener span (1) is to be taken as the
spacing of primary supporting members or the distance
between a primary supporting member and the edge
support, as applicable. When brackets are fitted at both
ends of all secondary stiffener spans, the secondary
stiffener span may be reduced by an amount equal to
2/3 of the minimum brackets arm length, but not
greater than 10% of the gross span, for each bracket.
S: Stiffener spacing (1)
Py : Design wave load (kN/m?) specified in 4.8.2.2
o, Allowable normal stress specified in Table 14.1.3-1.
2 Thenet shear sectional area A, ofthe secondary stiffener
webs of hatch cover top plates is not to be less than that obtained from
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the following formula:
58P, ¢

net — (sz)

a
£ and Py: As specified in -1 above.
T,: As specified in Table 14.1.3-1.
3 For flat bar secondary stiffeners and buckling stiffeners, the
following formula is to be applied:
" <1svE
Wnet
h: Height (mm) of the stiffener
tw ner: Net thickness (7mm) of the stiffener
k =235/0g
oz:_Minimum upper yield stress or proof stress (N/mm’)
of the material

(Deleted)

14.1.3.4 Steel Hatch Cover Girders and Hatch Beams

1  The net scantlings of hatch beams and primary supporting
members of steel hatch covers, which are simply supported between
hatch coamings with uniformly distributed loads imposed thereupon
are to_comply with the following formulae. For steel hatchway
covers, S and / are to read as b and S, respectively.

Net section modulus at mid-span of hatch beams or primary

supporting members:
1000SP, £%k, 3
met =g (cm”)
Net moment of inertia at mid-span of hatch beams or primary
supporting members:
0.0063SP,#3k, .
Inet = 1 (cm™)

(Deleted)
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Net cross-sectional area of web plates at the ends of hatch beams
or primary supporting members:
5SPy?
Anet = T u (sz)
a
S: Spacing () of the hatch beam or primary supporting
members considered
£: Length (m) of the hatch beam or primary supporting
members considered
B : Width (m) of steel hatch covers
P,: Desien wave load (kN/m?) specified in 4.8.2.4 or
4.8.2.2
ky and k,: Coefficien specified in Table 14.6.5-1.
Chapter 14, Part 1.
o, and T,: As specified in Table 14.1.3-1.
u:  Coefficient specified in Table 14.1.3-2.
Fablet443-2 4 (Deleted)
i
00056
00044
(Deleted) 2 When calculating the normal and shear stresses in the hatch (Deleted)

cover structural members by means of finite element method, these
values are not to exceed the allowable stresses specified in Table
14.1.3-1. For modelling structural members, net scantlings are to be
used. When calculated by means of a beam or grillage model, the
effective flange area Arn (cm?) of the attached plating to be
considered for the yielding and buckling checks of primary
supporting members is to be obtained by the following formula. In
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this case, the secondary stiffeners are not to be included in the attached
flange area of the primary members.

AF,naf = ;‘.‘nf(lobpft‘npr) (sz)

nf: 2 if attached plate flange extends on both
sides of girder web
1 if attached plate flange extends on one side of
girder web only

thor: Net thickness (1) of considered attached plate

b, Half the distance (1) between the considered primary
supporting member and the adjacent one, but not to be
taken greater than 0.165¢

£: _ Span (1) of primary supporting members

3 The spacing of primary supporting members parallel to the
direction of secondary stiffeners is not to exceed 1/3 of the span of
primary supporting members.

4  The breadth of the flange of primary supporting members is
to be not less than 40% of their depth for laterally unsupported spans
greater than 3.0 m. Tripping brackets attached to the flange may be
considered as a lateral support for primary supporting members. The
flange outstand is not to exceed 15 fimes the gross flange thickness.

(Deleted) (Deleted)

14.1.3.5 Ciritical buckling stress check
The buckling strength for primary supporting members
forming the steel hatch cover is to be in accordance with the

requirements of the following (1) to (3).

(1) The buckling strength for hatch cover top plating is to be in
accordance with the requirements of the following (a) to (c).
(a) The compressive stress in the hatch cover plate panels
induced by the bending of primary supporting
members parallel to the direction of secondary

96/207




Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended

Original

Remarks

stiffeners is not to exceed 0.8 fimes the critical buckling
stress o, , to be evaluated as defined below:

OF
Oc1 = 01 (Forog, < 7)
Of OF
O-Cl = O-F (1 - 40_ ) (FOI‘ O-El > ?)
E1
or: Minimum upper vield stress or proof stress of the
material (N/mm?)
ther \2
Ig1 = 3.68 (107(13605)

toor: Net thickness (mm) of the panel
S Spacing (m) of secondary stiffeners
(b) The mean compressive stress in each of the hatch cover
plate panels induced by the bending of primary
supporting members perpendicular to the direction of
secondary stiffeners is not to exceed 0.8 fimes the

critical buckling stress o ., , to be evaluated as
defined below:

Of
Ocz2 = Op2 (For og, < 7)

Of Of
Ocy = Op (1 by ) (For o, > ?)
E2

2

t
=09 E( net )
%52 " \1000s,

oz, E and t,,.: As specified in (a) above.

.. <55>2 ° 21
m=c ¢ | w11
S.: Length (m) of the shorter side of the plate
panel
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2

.. Length (m) of the longer side of the plate
panel
Y. Ratio between smallest and largest
COMpressive stress
c: Coefficients obtained according to the kind
of stiffeners at compressive side, which are
given by the following:
1.30: when plating is stiffened by primary
supporting members
1.21: when plating is stiffened by
secondary stiffeners of angle or T type
1.10: when plating is stiffened by
secondary stiffeners of bulb type
1.05: when plating is stiffened by flat bar
(c) The biaxial compressive stress in the hatch cover
panels, when calculated by means of a FEM shell
element model, is to be in accordance with Annex 8.6,
Chapter 8, Part 1.
The compressive stress in the top flange of secondary

stiffeners, induced by the bending of primary supporting
members parallel to the direction of secondary stiffeners, is
not to exceed 0.8 times the critical buckling stress o . , to
be evaluated as defined below:

Of
Ocs = Ogs (For ogs < 7)

OF Of
O-CS = O-F <1 - 4O'ES> (FOI‘ O-ES > 7)

ox:_ Minimum upper yield stress or proof stress (N/mni®) of
the material

Ogs:0g3_Or Op, obtained from following formulae,
whichever is smaller
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0.001E1, net
OF3 =~ 2
Anet€2
Ly et Moment _of inertia (cm”) of the

secondary stiffener, including a top flange that has
a width equal to the spacing of secondary
stiffeners

Apor: Cross-sectional _area (cm”) _of _the
secondary stiffener including a top flange that has
a width equal to the spacing of secondary

stiffeners
£:  Span of the secondary stiffener ()
m2El K I
Opy =~ (mz + —2) + 0.385E 21
10 Ip,netf m p,net
K = ctt x 10°
7T4E Iw,net

m: _As specified in Table 14.1.3-3.

Ly et Sectorial moment of inertia
(cm® of the secondary stiffener about its
connection with the plating:

3 3
Lymet = 2221 5 1076 (cm®)___for _flat
bar secondary stiffeners

tf,netbfghwz -6
Ly net = 0, X 107® (em®) __for T
secondary stiffeners
3 2
Iul net — L‘N') [tF 'naf‘(bFZ + zbf'huy +
7 12(bf+hw) T J7 AY 7 T

4h,%) + 3tmngcbﬁh,u| X 10~%(cm®) for angles
and bulb secondary stiffeners

Ly yet: Polar moment of inertia (c*) of the

99/207




Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended

Original

Remarks

secondary stiffener about its connection with the
plating:
3

Ryt net B
Iy net = WTW x 107* (em®)

for flat bar secondary stiffeners

h,>t
Ip,net = (%ﬂet + hwzbftf'net> x 1074 (Cm4)

for flanged secondary stiffeners
Li pet: St Venant’s moment of inertia (cn*) of
the secondary stiffener without top flange:

Rt net
e = ——5 =X 107* (cm")

for flat bar secondary stiffeners

Linee
S PRy W (1 — 0.63 tf‘"”“
3 ' N br /1
X 10~* (cm™) for flanged secondary stiffeners

h,: Height (mm) of the secondary stiffener
web
twner: Net thickness (mm) of the secondary
stiffener web
be: Width (mm) of the secondary stiffener
bottom flange
trner:  Net thickness (mm) of the secondary
stiffener bottom flange
C: As given by the following:
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kyEty et

1.33k, h,t 3
3s <1 + P W pnet )

Stw,net

C =

s Spacing (mm) of secondary stiffener
k,: As given by the following, but not less than
zero
For longitudinals with flanges, the value is
not to be taken as less than 0.1.
kp=1=n,

o
Ny =
Op1

Ofy: As specified in (1) above.
tp ner:  Net thickness (mm) of the hatch cover

plate panel
(3)  The shear stress in the hatch cover primary supporting

members web panels is not to exceed 0.8 times the critical
buckling stress ., to be evaluated as defined below. For
primary supporting members perpendicular to the direction
of secondary stiffeners or for hatch covers built without
secondary stiffeners, the average shear stress between the
values calculated at the ends of this panel is to be considered:

TF
TC = TE (FOI‘ TE S ?)
T T
Tc = Tp (1 ——4: ) (For tp > 71:)
E
Of
Trp = ﬁ

or: As specified in (1) above.
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tor et \ 2
— 0.9k E( prone )
tE 2 \1000d

ornet: Net thickness (mm) of primary

supporting member
k, =535+ 4.0

f (a/d)?

a: The greater dimension (71) of the web panel of
primary _supporting member. For primary
supporting members perpendicular to the
direction of secondary stiffeners or for hatch
covers built without secondary stiffeners, the
smaller dimension d is to be considered

d: Smaller dimension (1) of web panel of primary
supporting member

Table1413-3 Valyeof m (Deleted)
1 24 2¢ 144 @ﬁ ;9%3%% < K < 993%@94 ;9%
m |4 3 m
(Deleted) (Deleted)

14.1.3.6 Deflection limit
The vertical deflection of primary supporting members and
portable beams are to be not more than ul, where / is the greatest
span of primary supporting members or portable beams, and u is as
specified in Table 14.1.3-2.
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(Deleted) (Deleted)
14.14 Requirements for Hatch Covers Carrying Cargoes

14.1.4.1 General

1  The scantlings of steel hatch covers carrying cargoes in
exposed positions are to comply with the requirements in 14.1.4 in
addition to the requirements in 14.1.3. When the loading condition or
the type of construction differs from the requirements of 14.1.4, the
calculation method is to be as deemed appropriate by the Society.

2 The values obtained from the requirements of 14.1.4 include
corrosion addition.

3 Where cargo loads and wave loads act jointly due to the
height of the loaded cargo or its shape, special considerations are to
be given for calculating the superposition of the wave load and cargo
load.

(Deleted) (Deleted)
14.1.4.2 Thickness of the Steel Hatch Cover Top Plate

For hatch covers carrying cargoes, the thickness of the top
plating 7 is not to be less than that obtained from following formula.

t = 1.255./KPgy + 2.5 (mm)
S Spacing () of stiffeners
P;,.: Design cargo load (kN/im?) specified in 4.8.2.3. (kIN/m®)
K: Material factor of the steel material used, as specified
in3.2, Part 1.

(Deleted) (Deleted)
14.1.4.3 Secondary Stiffeners of Steel Hatch Covers

The section modulus of stiffeners supported by girders and
subjected to uniformly distributed loads may be obtained from finite
element method, or obtained from the following formulae.

0.71CKSP,,£? (cnt’)
C: Coefficient given below according to the type of end
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connections of stiffeners;
For lug at both ends: 1.0
For snip at both ends or snip on one end and a lug on
the other: 1.5

K: Coefficient corresponding to the kind of steel as
specified in 3.2, Part 1.

S:  Spacing (i) of stiffeners

P, :Design cargo load (kN/m’) as specified in 4.8.2.3.
(kN/m?

£:  Unsupported span of stiffeners (1)

(Deleted)

14.1.4.4 Steel Hatch Cover Girders and Hatch Beams
The net scantlings of portable beams and primary supporting
members of steel hatch covers, which are simply supported between
hatch coamings with uniformly distributed loads imposed thereupon
are to_comply with the following formulae. For steel hatchway
covers, Sand £ are to read as b and S, respectively.
Net section modulus at mid-span of portable beams or
primary supporting members:
C.Kk,SP,, 2% (cm’)
Net moment of inertia at mid-span of portable beams or
primary supporting members:
C’)k')SPﬁk‘€3 (cm4)
Net cross-sectional area of web plates at the ends of portable
beams or primary supporting members:
C3KSPyt (cm?)
S. b, ¢, k; and k,: Asspecifiedin 14.1.3.4.
C,;. C, and Cj: Coefficients given in Table
14.14-1.
P, :The designed cargo load, in accordance with
4.8.23. (kN/m?)

(Deleted)
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K: Material factor corresponding to the kind of steel
as specified in 3.2, Part 1.
(Deleted)
(Deleted) (Deleted)

14.1.4.5 Compressive Buckling Strength of Steel Hatch
Covers
Steel hatch covers are to satisfy the following formula.
However, for double plated steel hatch covers, the plate that actually
bears the compressive stress need only comply.
O.-[o0>1.2
0. Critical compressive buckling stress given by the
following formulae.
Foro',, < % D0 o
o o
Foro',,. > 7F . O (1 - 4—,Fr)

C

o' = 0.74(t/S)*(N/mm?)
t: Thickness of steel plate considered (72712)
S: Spacing (m) of stiffeners for the steel plate
considered
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or: Minimum upper vield stress or proof stress
(N/mnr®) of the material

o:  Compressive stress acting on the steel plate
considered (N/mm?*)

(Deleted)

14.1.4.6 Deflection limit
The vertical deflection of primary supporting members and
portable beams are to be not more than 0.0035/, where / is the greatest
span of primary supporting members or portable beams.

(Deleted)

(Deleted)

14.1.4.7 Considering Container Loads and  Other
Concentrated Loads
Where concentrated loads are imposed such as in the
carriage of container cargoes, the requirements in (1) to (4) are to be
taken into consideration. However, other than those specified in
14.1.4.7 are to be in accordance with Chapter 8, Part 1.
(1) Loads

The loads acting on steel hatch covers are to be according to

the following (a) or (b) according to the type of load. Except

for -4, no loads are to be assumed to act jointly.

(a) Where the load is uniformly distributed, P,
specified in 4.8.2.3 is used, and where the load is
concentrated, the maximum design cargo load at each
loading point is to be used.

(b) The load due to liquid cargoes or water ballast are to be

(Deleted)
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2)

in accordance with 4.8.2.8-2.

Modelling of Structure

3)

(a)

The structural model is to be able to reproduce the

(b)

behaviour of the structure with the highest possible
fidelity.

The scantlings including corrosion additions which are

(c)

shown on the plans may be used for the model.
When modelling using beam elements, each beam

(d)

element may generally include the plates up to a width
of 0.1/ on either side of the beam, where /is the span of
the members. The plates are to be effectively
reinforced by other members or are to be deemed by
the Society to have sufficient thickness. However, the
width of the plate is not to exceed half the distance to
the neighbouring member.

The structural model is to be supported by pads (cleats

in the case of loads due to liquid cargoes or water
ballast). If the arrangement of pads (or cleats) differs
from the arrangement of stiffeners, the edge elements
of hatch covers are also to be modelled.

Allowable Values

“4)

When the loads specified in (1) act on the structural model

specified in (2), the scantlings are to be determined so that

the stress and deflection generated in each structural

member satisfy the allowable values specified in Table

14.1.4-2.
Miscellaneous

(a)

The thickness of the top plating of steel hatch covers is

to comply with the requirements in 14.1.4.2 and
14.6.13.1-1 (1), Part 1.
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(b) The section modulus of stiffeners supported by girders
and subjected to uniformly distributed loads may be
obtained from finite element method, or obtained from
the requirements in 14.2.5.4.

006
0

K436 4136 136and A 136
g £l A

aYes}

00
O

(Deleted)

(Deleted)

14.1.5 Special Requirements for Hatch Beams, Hatch
Plates, Steel Pontoon Covers and Steel Weathertight
Covers

14.1.5.1 Hatch Beams
Hatch beams are to comply with the following (1) to (4) in
addition to 14.6.7, Chapter 14, Part 1.

(1) The diameter of lightening holes provided in portable beams
1s to be smaller than one third of the depth of portable beams
in the section. Where the loading of lumber is planned,
lightening holes are recommended not to be provided.

(2)  The thickness of web plates is not to be less than the value

(Deleted)
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obtained from the following formula.
10h 4+ 4 (mm)
h:  Depth (m) of the hatch beam at the mid-point
(3) _ In applying 14.1.3 and 14.1.4, the distance between the
inner sides of hatchway coamings may be used as the span
(/) of the portable beams.

(Deleted)

14.1.5.2 Hatch Plates
Hatch plates are to be in accordance with 14.6.7.2, Part 1.

(Deleted)

(Deleted)

14.1.5.3 Pontoon Hatch Plates
Steel pontoon hatch covers are to comply with 14.6.7.3, Part

1

(Deleted)

(Deleted)

14.1.54 Weathertight Hatch Covers
Steel weathertight hatch covers are to comply with the
following (1) to (5):
(1) The depth of steel weathertight covers at the supports is not
to be less than one-third the depth at the mid-point or 150
mm, whichever is greater.

(Deleted)

(Deleted)

(2) _ The scantlings and construction of small or special types of
steel weathertight covers to which the requirements in
14.1.3, 14.1.4 and (1) are not applicable and covers for
hatchways that need no coaming under the requirements of
14.1.2.1 will be specially considered by the Society.

(Deleted)
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(Deleted)

3)

The means for securing and maintaining weathertightness

are to comply with the following (a) to (g): However,

Special consideration is to be given to the gasket and

securing arrangements in ships with large relative

movements between the cover and ship structure or

between cover elements. Arrangements are to ensure that

weathertightness can be maintained in any sea condition.

(Deleted)

(Deleted)

(a) The weight of covers and any careo stowed thereon are

to be transmitted to the ship structure through steel to

steel contact.

(Deleted)

(Deleted)

(b) Gaskets and compression flat bars or angles which are

arranged between covers and the ship structure and

cross-joint elements are to be in compliance with the

following 1) to iii):

1)

Compression bars or angles are to be well

ii)

rounded where in contact with the gaskets and are
to be made of corrosion-resistant materials.
The gaskets are to be of relatively soft elastic

iii)

materials. The material is to be of a quality
suitable for all environmental conditions likely to
be experienced by the ship, and is to be
compatible with the cargoes carried.

A continuous gasket is to be effectively secured to

the cover. The material and form of gasket
selected are to be considered in conjunction with
the type of cover, the securing arrangement and
the expected relative movement between the
cover and ship structure.

(Deleted)
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(Deleted)

(c) Securing devices attached to hatchway coamings,

decks or covers are to be in compliance with the

following (i) to (vi):

1) Arrangement and spacing of securing devices are
to be determined with due attention to the
effectiveness for weathertightness, depending
upon the type and the size of hatch cover as well
as to the stiffness of the cover edges between the
securing devices.

i1) The gross sectional area of each securing device is
not to be less than that obtained from the
following formula. However, rods or bolts are to
have a net diameter not less than 19 mm for
hatchways exceeding 5 7” in area.

A=1.4a/f (cn’

a: Half the distance (m) between two adjacent
securing devices, measured along the hatch cover
periphery (See Fig. 14.1.5-1).

f: As obtained from the following formula

f = (ay/235)¢
Oy: Minimum upper yield stress (N/mm?) of
the steel used for fabrication, but not to be taken
greater than 70% of the ultimate tensile strength
e: Coefficient determining according to
the value of oy, as follows.
For oy < 235 Nmm?*. 1.0
For oy > 235 N/mm’: 0.75

iii) If the packing line pressure exceeds 5 N/mim, the
sectional area of bolts and rods used in the
securing arrangement is to be equal to, or greater

(Deleted)
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than, the value obtained by multiplying the
formula in ii) by the ratio of the line pressure
acting on the value obtained and 5 N/mm.

iv) Individual securing devices on each cover are to
have approximately the same stiffness
characteristics.

v) Where rod cleats are fitted, resilient washers or
cushions are to be incorporated.

vi) Where hydraulic cleating is adopted, a positive
means is to be provided to ensure that it remains
mechanically locked in the closed position in the
event of failure of the hydraulic system.

(Deleted)

(d)

The moment of inertia of the edge elements of hatch

covers is not to be less than that obtained from the
following formula:

[ = 6pa* (cm

a: Maximum of the distance (m), between two
consecutive securing devices, measured along the
hatch cover periphery, not to be taken as less than

2.5a,.

smax(a, 1,a4 ) (m) (See Fig. 14.1.5-1)

p:  As specified in 4.8.2.6.

When calculating the actual gross moment of inertia of

edge clements, the effective breadth of the attached

plating of hatch covers is to be taken as equal to the

lesser of the following values:

1) 0.165a

i) Half the distance between the edge element and
the adjacent primary member

(Deleted)
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(Deleted)

(e) The cross-section of the shaped steel or rubber seal

supporting member is to be of sufficient size, and is to

connect to both ends of the hatch cover so as to ensure

linear contact while maintaining a uniform pressure

across the entire circumference of the hatch cover.

(Deleted)

(Deleted)

(f) A drainage arrangement equivalent to the standards

specified in the following i) to iv) are to be provided.

i)

Drainage is to be arranged inside the line of

ii)

gaskets by means of a gutter bar or vertical
extension of the hatch side and end coaming. If an
application is made by the owner of a container
carrier and the Society deems it to be appropriate,
special consideration will be given to this

requirement.
Drain openings are to be arranged at the ends of

iii)

drain channels and are to be provided with
effective means such as non-return valves or the
equivalent for preventing the ingress of water
from outside.

Cross-joints of multi-panel covers are to be

v)

arranged with a drainage channel for water from
space above the gasket and a drainage channel
below the gasket.

If a continuous outer steel contact between cover

and ship structure is arranged, drainage from the
space between the steel contact and the gasket is
also to be provided for.

(Deleted)
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(Deleted)

(g) It is recommended that ships with steel weathertight
covers are supplied with an operation and maintenance
manual which includes the following i) to v):

1) Opening and closing instructions

i) Maintenance requirements for packing, securing
devices and operating items

ii1) Cleaning instructions for drainage systems

iv) _Corrosion prevention instructions

v) List of spare parts

(Deleted)

(Deleted)

4)

In addition to the (3) above, hatch covers carrying deck

cargoes are to be in compliance with the following (a) to (e).

(a) Hatch covers carrying deck cargoes are to be
effectively secured against the horizontal and vertical
forces arising from ship motion.

(b) To prevent damage to hatch covers and the ship
structure, the location of stoppers is to be compatible
with the relative movements between hatch covers and
the ship structure.

(c) Hatch covers and supporting structures are to be
adequately stiffened to accommodate the load from
hatch covers.

(d) At the cross-joints of multi-panel covers, vertical
guides (male/female) are to be fitted to prevent
excessive relative  vertical deflections between
loaded/unloaded panels.

(e) The construction and scantlings of hatchways on
exposed parts are to comply with the following
requirements in addition to those of 14.1.3 and 14.1.4.
1)  The loading arrangement is to be clearly shown in

drawings submitted for approval. In the case of

(Deleted)
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freight containers, the type and location are to be
additionally described.

i) Girders or stiffeners are to be provided for
reinforcement beneath the comer fittings of
freight containers

ii) The top plates of hatch covers, upon which
wheeled vehicles are loaded, are to comply with
10.1, Part 2-6.

(Deleted)

)

For steel weathertight hatch covers, effective means for

stoppers complying with the requirements in Table 14.1.5-
1 against the horizontal green sea forces acting on them are

to be provided.

(Deleted)
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(Deleted)
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(Deleted)

14.1.6 Tarpaulins and Securing Arrangements for

Hatchways Closed by Portable Covers

14.1.6.1
Tarpaulins and securing arrangements for hatchways closed

by portable covers are to be in accordance with 14.6.8, Part 1.

(Deleted)

(Deleted)

14.1.7 Steel Hatchway Covers of Ballast Holds

14.1.7.1
Scantlings of steel hatch covers or similar covers provided on
exposed upper decks and hatch coaming in way of cargo holds used
as deep water ballast tanks are to comply with the requirement in
14.6.13, Part 1.

(Deleted)

Part 2-3 ORE CARRIERS

Chapter 3 STRUCTURAL DESIGN PRINCIPLES

3.1 (Deleted)

Part 2-3 ORE CARRIERS

Chapter 3 STRUCTURAL DESIGN PRINCIPLES

3.1 Net Scantling Approach

3.1.1 Corrosion Addition

3.1.1.1 _Hatch Cover and Hatch Coaming
The corrosion addition on both sides of the hatch cover and
hatch coaming of the ore carriers which is subject to Part 2-3, is to be
in accordance with Table 3.1.1-1 specified in 3.1.1, Part 2-2 instead
of Table 3.3.4-2 specified in 3.3.4, Part 1.

Leftas “3.1 (Deleted)”
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Chapter 4 LOADS

(Deleted)

Chapter 4 LOADS

4.5 Loads to be Considered in Equipment

4.5.1 General

4.5.1.1 General
Loads to be considered in hatch covers and other equipment
as specified in 14.1 are to be in accordance with the requirements of
4.8, Part 2-2. instead of 4.10, Part 1. However, the relevant
requirements in Part CSR-B&T may be applied where deemed
appropriate by the Society.

(Deleted)

Chapter 11 STRUCTURES OUTSIDE THE

CARGO REGION

11.1 Superstructures

11.1.1 Forecastles

11.1.1.1
1  Bulk Carriers defined in 1.3.1 (13), Part B, are to be provided
with forecastles in accordance with the following (1) to (5). However,
the forecastle deck arrangements of ships for which the application
of this requirement is, for some reason, difficult are to be at the
direction of the Society.
((1) to (3) are omitted.)
(4)  To reduce the load on the hatch coaming of the foremost
cargo hold specified in 4.10.2.2-2, Part 1 and/or the pressure
applying abaft on the forward transverse hatch cover

Chapter 11 STRUCTURES OUTSIDE THE
CARGO REGION

11.1 Superstructures

11.1.1 Forecastles

11.1.1.1
1  Bulk Carriers defined in 1.3.1 (13), Part B, are to be
provided with forecastles in accordance with the following (1) to (5).
However, the forecastle deck arrangements of ships for which the
application of this requirement is, for some reason, difficult are to
be at the direction of the Society.
((1) to (3) are omitted.)
(4)  To reduce the load on the hatch coaming of the foremost
cargo hold specified in 4.8.2.5, Part 2-2 and/or the pressure
applying abaft on the forward transverse hatch cover
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specified in 4.10.6, Part 1, the horizontal distance €5 (m) specified in 4.8.2.7, Part 2-2, the horizontal distance ¢
from the hatch coaming to all points of the aft edge of the () from the hatch coaming to all points of the aft edge of
forecastle deck is to satisfy the following formula. the forecastle deck is to satisfy the following formula.

Yy <5\ Hp — H¢ Yr < 5\ Hp — H;
Hp and H: As specified in (3) above. Hp and H: As specified in (3) above.

(5) A breakwater is not to be fitted on the forecastle deck with (5) A breakwater is not to be fitted on the forecastle deck with

the purpose of protecting the hatch coaming or hatch covers. the purpose of protecting the hatch coaming or hatch covers.
If fitted for other purposes, it is to be located such that its aft If fitted for other purposes, it is to be located such that its aft
edge at the centre line is forward of the aft edge of the edge at the centre line is forward of the aft edge of the
forecastle deck a horizontal distance ¢ () satisfying the forecastle deck a horizontal distance £, () satisfying the
following formula: following formula:

£, = Hg/tan20° ?,, = Hg/tan20°
Hp: Height of the breakwater above the forecastle (1) Hpg: Height of the breakwater above the forecastle (171)

(Deleted) Chapter 14 EQUIPMENT (Deleted)

14.1 Hatch Covers

14.1.1  Application

14.1.1.1 General
The construction and the means for closing of cargo and
other hatchways are to be in accordance with the requirements in
14.1, Part 2-2.
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Part 2-5 GENERAL CARGO SHIPS AND
REFRIGERATED CARGO SHIPS

Chapter 3 STRUCTURAL DESIGN PRINCIPLES

3.1  (Deleted)

Chapter 3

Part 2-5 GENERAL CARGO SHIPS AND
REFRIGERATED CARGO SHIPS

STRUCTURAL DESIGN PRINCIPLES

3.1 Net Scantling Approach

3.1.1 Corrosion Additions

3.1.1.1 Hatch Cover and Hatch Coaming
Corrosion additions for both sides of the hatch covers and the
hatch coamings of the self-unloading ships defined in 1.3.1 (19), Part
B that are subject to this part are to be in accordance with Table 3.1.1-
1in 3.1.1, Part 2-2 instead of Table 3.3.4-2 in 3.3.4, Part 1.

Leftas“3.1 (Deleted)”

ADDITIONAL STRUCTURAL
REQUIREMENTS

Chapter 10

10.5 Additional Requirements for Self-Unloading Ships

10.5.1 General

10.5.1.1 Application
Self-unloading ships specified in 1.3.1(19), Part B are to be

in accordance with the following (1) to (3).
() 14.6,Part1,3.2 and 11.1, Part 2-3, are to be applied.
(2) The side frames of self-unloading ships with single-side
structures in cargo hold areas are to comply with /ACS
Unified Requirement S12, as may be amended.

ADDITIONAL STRUCTURAL
REQUIREMENTS

Chapter 10

10.5 Additional Requirements for Self-Unloading Ships

10.5.1 General

10.5.1.1 Application
Self-unloading ships specified in 1.3.1(19), Part B are to be

in accordance with the following (1) to (3).
() 14.1, Part 2-2,3.2 and 11.1, Part 2-3, are to be applied.
(2) The side frames of self-unloading ships with single-side
structures in cargo hold areas are to comply with /ACS

Unified Requirement S12, as may be amended.
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)

For self-unloading ships to which Annex 1.1 “Additional
Requirements for Bulk Carriers in Chapter XII of the
SOLAS Convention”, Chapter 1, Part 2-2 applies
according to 1.1.1.2, regardless of Annexes A3 and AS
when applying said Annex 1.1, in cases where self-
unloading ships with unloading systems that do not maintain
watertightness, the combination loads acting on the
bulkheads in the flooded conditions are to be considered
using the extent to which the flooding may occur.

©)

For self-unloading ships to which Annex 1.1 “Additional
Requirements for Bulk Carriers in Chapter XII of the
SOLAS Convention”, Chapter 1, Part 2-2 applies
according to 1.1.1.2, regardless of Annexes A3 and AS
when applying said Annex 1.1, in cases where self-
unloading ships with unloading systems that do not
maintain watertightness, the combination loads acting on
the bulkheads in the flooded conditions are to be considered
using the extent to which the flooding may occur.

1.
2.

3.

EFFECTIVE DATE AND APPLICATION

The effective date of the amendments is 1 July 2024.

Notwithstanding the amendments to the Rules, the current
requirements apply to ships for which the date of contract
for construction* is before the effective date.

For ships subject to Part C of the Rules for the Survey and
Construction of Steel Ships and the Guidance for the
Survey and Construction of Steel Ships prior to its
comprehensive revision by Rule No.62 on 1 July 2022 and
Notice No.47 on 1 July 2022 (herein after referred to as
“old Part C of the Rules” and “old Part C of the
Guidance”), and which the date of contract for
construction®* is on and after the effective date, this
amendment also applies to following requirements.

Chapter 20, old Part C of the Rules
C20, old Part C of the Guidance

* “contract for construction” is defined in the latest version

of IACS Procedural Requirement (PR) No.29.
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IACS PR No.29 (Rev.0, July 2009)

1. The date of “‘contract for construction” of a vessel is the date on which the contract to build the
vessel is signed between the prospective owner and the shipbuilder. This date and the
construction numbers (i.e. hull numbers) of all the vessels included in the contract are to be
declared to the classification society by the party applying for the assignment of class to a
newbuilding.

2. The date of “‘contract for construction” of a series of vessels, including specified optional vessels
for which the option is ultimately exercised, is the date on which the contract to build the series
is signed between the prospective owner and the shipbuilder.

For the purpose of this Procedural Requirement, vessels built under a single contract for
construction are considered a “‘series of vessels” if they are built to the same approved plans
for classification purposes. However, vessels within a series may have design alterations from
the original design provided:

(1)  such alterations do not affect matters related to classification, or

(2) If the alterations are subject to classification requirements, these alterations are to
comply with the classification requirements in effect on the date on which the
alterations are contracted between the prospective owner and the shipbuilder or, in the
absence of the alteration contract, comply with the classification requirements in effect
on the date on which the alterations are submitted to the Society for approval.

The optional vessels will be considered part of the same series of vessels if the option is exercised
not later than 1 year after the contract to build the series was signed.

3. If a contract for construction is later amended to include additional vessels or additional options,
the date of ““contract for construction” for such vessels is the date on which the amendment to
the contract, is signed between the prospective owner and the shipbuilder. The amendment to|
the contract is to be considered as a “new contract” to which 1. and 2. above apply.

4. If a contract for construction is amended to change the ship type, the date of “contract for
construction” of this modified vessel, or vessels, is the date on which revised contract or new
contract is signed between the Owner, or Owners, and the shipbuilder.

Note:
This Procedural Requirement applies from 1 July 2009.
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RULES FOR THE SURVEY AND CONSTRUCTION OF STEEL SHIPS
Part CS HULL CONSTRUCTION AND EQUIPMENT OF SMALL SHIPS
Chapter 19 HATCHWAYS, MACHINERY SPACE OPENINGS AND OTHER DECK OPENINGS
19.1 General 19.1 General URS21 1.1
19.1.3 Definitions (Newly added) (Newly added)
The terms used in 19.2 are defined as follows.

(1) “Type 1 ship” means any ship other than “Type 2 ship”.
(2)  “Type 2 ship” means ore carriers and combination carriers

designed to carry either oil or solid cargoes in bulk(e.g.

ore/oil carriers) defined in 1.3.1(13), Part B (excluding those

affixed with the notation “CSR”), and self-unloading ships

defined in 1.3.1(19), Part B.
19.2 Hatchways 19.2 Hatchways URS21 1.1

19.2.1 Application*

1  The construction and the means for closing of cargo and other
hatchways on exposed decks are to comply with the requirements in
19.2.

2 When the loading condition or the type of construction differs

19.2.1 Application*

1  The construction and the means for closing of cargo and
other hatchways are to comply with the requirements in 19.2.

2 Notwithstanding the provisions in this paragraph, the
construction and means for closing of cargo and other hatchways of
bulk carriers defined in 1.3.1(13) of Part B, self-unloading ships
defined in 1.3.1(19) of Part B and ships intended to be registered as
“bulk carriers” are to be at the discretion of the Society.

3 When the loading condition or the type of construction
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from that specified in this section, the calculation method used is to be | differs from that specified in this section, the calculation method used
as deemed appropriate by the Society. is to be as deemed appropriate by the Society.
3 Hatch covers and hatch coamings on non-exposed decks of (Newly added) (Newly added)
ships and those of fishing vessels are to be as deemed appropriate by
the Society.
URS21 14
19.2.2  General Requirement 19.2.2  General Requirement
1  Primary supporting members and stiffeners of hatch covers 1  Primary supporting members and secondary stiffeners of
are to be continuous over the breadth and length of hatch covers. | hatch covers are to be continuous over the breadth and length of hatch
When this is impractical, appropriate arrangements are to be adopted | covers. When this is impractical, appropriate arrangements are to be
to ensure sufficient load carrying capacity and sniped end connections | adopted to ensure sufficient load carrying capacity and sniped end
are not to be allowed. connections are not to be allowed.
2 The spacing of primary supporting members parallel to the 2 The spacing of primary supporting members parallel to the
direction of stiffeners is not to exceed 1/3 of the span of the primary | direction of secondary stiffeners is not to exceed 1/3 of the span of the
supporting members. primary supporting members.
3 Stiffeners of hatch coamings are to be continuous as far as 3 Secondary stiffeners of hatch coamings are to be continuous
practical over the breadth and length of said hatch coamings. over the breadth and length of said hatch coamings.
URS21 1.5

19.2.3  Net Scantling Approach

(Omitted.)

5  Strength calculations using FEM are to be performed with net
scantlings.

19.2.3  Net Scantling Approach

(Omitted.)

5  Strength calculations using grillage analysis or FEM are to
be performed with net scantlings.
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URS217.1
c errosion-adifion{m)
+9
+
20
=
+0
+

Table CS19.1 Corrosion Additions 7

Type Ship type Framing system te. (mm)
Single skin hatch covers 20
: Top, side and bottom plating 15
Ships other than the below Double skin
hatch covers Internal structural members 1.0
Type 1
ship Hatch coamings, hatch coaming stays and stiffeners 15
Container cartier Hatch covers (in general) 1.0
Car carrier
Hatch coamings 15
Ore carrier Single skin hatch covers 20
Combination carriers which are designed to carry ] . .
} . ; ; ] . . D plating 2.0
Type?2 | either oil or solid cargoes in bulk, like ore/oil carriers. Doubleskin | Top. side and bottom plafin 20
. . . hatch covers
ship Self-unloading ships Internal structural members 15
(Ships specified in 1.3.1(13), Part B(excluding those
affixed with the notation “‘CSR”) and (19)) Hatch coamings, hatch coaming stays and stiffeners 15
Notes

(1) Corrosion additions for both sides of hatch covers and hatch coamings on non-exposed decks are to be as deemed appropriate by the Society.

(2) The definitions of Type 1 ship and Type 2 ship are given 19.1.3.
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19.24 Design Load for Steel Hatch Covers, Portable Beams
and Hatchway Coamings
The design loads for steel hatchway covers, steel pontoon
covers, steel weathertight covers, portable beams and hatchway
coamings applying the requirements in 19.2 are specified in following
(1) to (5):

(1)  Design vertical wave load Py, (kN/n’) is not to be less
than that obtained from Table CS19.2. Design vertical wave
loads need not to be combined with cargo loads according to
(3) and (4) simultaneously.

19.24 Design Load for Steel Hatch Covers, Portable Beams
and Hatchway Coamings
The design loads for steel hatchway covers, steel pontoon
covers, steel weathertight covers, portable beams and hatchway
coamings applying the requirements in 19.2 are specified in
following (1) to (5):

(1)  Design vertical wave load P, (kIN/m’)isnot to be less than
that obtained from Table CS19.2. Design vertical wave
loads need not to be combined with cargo loads according
to (3) and (4) simultaneously.

UR S212.1
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Table CS19.2  Design Vertical Wave Load Pyyc " (kN/m”)

Penc (KNinp)

025 Lforward 76

Position I

For 9.81 X )
(4.28Lf + 28) -_— - 1.71Lf + 95¢™
Ly

Elsewhere

9.81
7(1.5@‘ +116)

Position IT

9.81
7—(1.1Lf +87.6)

Notes:

D Ly: length of ship for freeboard defined in 2.1.3, Part A of the Rules (2)

x : distance of the mid length of the hatch cover under examination from the aft end of ; (1m)

(2)

For exposed hatchways in positions other than Position I or II, the value of each design wave load will be specially considered.

9.81
9 Where a Position I hatchway is located at least one superstructure standard height higher than the freeboard deck, Pymay be taken as 7 ( 1.5L f + 11 6) (kN/m?).

UR S212.1

©)

Design horizontal wave load P (kN/m?) is not to be less than
that obtained from the following formulae. However, P is
not to be taken less than the minimum values given in Table
CS19.3. P4 need not be included in the direct strength
calculation of the hatch cover, expect where structures
supporting stoppers are assessed.

Pa = fufe [foC: — ]

}_n: As given by the following:

20 + f—z for unprotected front coamings and
hatch cover skirt plates
10 + 1L—2 for unprotected front coamings and

hatch cover skirt plates, where the

@

Design horizontal wave load Pu (kN/m’) is not to be less
than that obtained from the following formulae. However,
Pris not to be taken less than the minimum values given in
Table CS19.3. Pyneed not be included in the direct strength
calculation of the hatch cover, expect where structures
supporting stoppers are assessed.

Py = ac(bC; — )

a:  As given by the following:

20 + 1L_2 for unprotected front coamings and
hatch cover skirt plates
10 + f—z for unprotected front coamings and

hatch cover skirt plates, where the
distance from the actual freeboard deck

URS2122.1
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distance from the actual freeboard deck
to the summer load line exceeds the
minimum  non-corrected  tabular
freeboard according to the ILCC by at
least one superstructure standard height

5+ % for side and protected front coamings
and hatch cover skirt plates
7+ 1% i 8 Li for aft ends of coamings and aft hatch
1
cover skirt plates abaft amidships
5+ Lo g4x for aft ends of coamings and aft hatch
100 L,

cover skirt plates forward of amidships

L': Length of ship L1 ()

Li: Distance (m) measured on the waterline at the
scantling draught ds from the forward side of the stem
to the centre of the rudder stock. 1 is to be not less than
96% and need not exceed 97% of the extreme length on
the waterline at the scantling draught ds. In ships
without rudder stocks (e.g. ships fitted with azimuth
thrusters), the Rule length L1 is to be taken equal to
97% of the extreme length on the waterline at the
scantling draught ds.

ds: Scantling draught (m) at which the strength
requirements for the scantlings of the ship are met and
represents the full load condition; it is to be not less than
that corresponding to the assigned freeboard.

to the summer load line exceeds the
minimum  non-corrected  tabular
freeboard according to the ILCC by at
least one superstructure standard height

5+ % for side and protected front coamings
and hatch cover skirt plates
7+ ﬁ -8 Lx_1 for aft ends of coamings and aft hatch
cover skirt plates abaft amidships
5+ L _ 4% foraft ends of coamings and aft hatch
100 L,

cover skirt plates forward of amidships

L': Length of ship L1 (m)

Li: Distance (m) measured on the waterline at the
scantling draught ds from the forward side of the stem
to the centre of the rudder stock. L1 is to be not less than
96% and need not exceed 97% of the extreme length
on the waterline at the scantling draught ds. In ships
without rudder stocks (e.g. ships fitted with azimuth
thrusters), the Rule length L is to be taken equal to
97% of the extreme length on the waterline at the
scantling draught ds.

ds: Scantling draught (m) at which the strength
requirements for the scantlings of the ship are met and
represents the full load condition; it is to be not less than
that corresponding to the assigned freeboard.

C1: As given by the following formula:

C1: As given by the following formula: 300 — L\ **°
300 — L\ 15 €1 =1075~ ( 100 )
€1 =10.75- ( 100 ) cr: Coefficient to be taken as 1.0
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cr:  Coefficient to be taken as 1.0
fp: As given by the following formulae:

0.45—Li 2
1.0 + =
Cb1+0.2

2
5
1.0+ 1.5 (“ ) for Li > 0.45
1

Cp1+0.2

for = < 0.45
Ly

x:  Distance (m) from the hatchway coamings or hatch
cover skirt plates to after perpendicular, or distance
from mid-point of the side hatchway coaming or hatch
cover skirt plates to after perpendicular. However,
where the length of the side hatchway coaming or hatch
cover skirt plates exceeds 0.15 L1, the side hatchway
coaming or hatch cover skirt plates are to be equally
subdivided into spans not exceeding 0.15 L1 and the
distance from the mid-point of the subdivisions to the
after perpendicular is to be taken.

Chi: Block coefficient. However, where C» is 0.6 or under,
Chp1 1s to be taken as 0.6 and where Cj is 0.8 and over,
Ch1 1s to be taken as 0.8. When determining scantlings
of the aft ends of coamings and aft hatch cover skirt
plates forward of amidships, C»1 does not need to be
taken as less than 0.8.

!

fo:  Asgiven by the following formula. However, where

x 5
18 less than 0.25, % 1S to be taken as 0.25.
0.3+ 0.7 b
. 15
b': Breadth (m) of hatchway coamings at the position
under consideration

b: As given by the following formulae:

for = < 0.45
Ly

0.45) 2 X
for — > 0.45
. L1

x:  Distance (71) from the hatchway coamings or hatch
cover skirt plates to after perpendicular, or distance
from mid-point of the side hatchway coaming or hatch
cover skirt plates to after perpendicular. However,
where the length of the side hatchway coaming or
hatch cover skirt plates exceeds 0.15 Li, the side
hatchway coaming or hatch cover skirt plates are to be
equally subdivided into spans not exceeding 0.15 L
and the distance from the mid-point of the subdivisions
to the after perpendicular is to be taken.

Cri: Block coefficient. However, where Cj is 0.6 or under,
Ch1 1s to be taken as 0.6 and where Cj is 0.8 and over,
Ch1 is to be taken as 0.8. When determining scantlings
of the aft ends of coamings and aft hatch cover skirt
plates forward of amidships, C»1 does not need to be
taken as less than 0.8.

As given by the following formula. However,

where % 18 less than 0.25, % 1S to be taken as 0.25.

[

b': Breadth (m) of hatchway coamings at the position
under consideration

B': Breadth (1) of ship on the exposed weather deck at the
position under consideration
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B': Breadth (1) of ship on the exposed weather deck at the vy: Vertical distance (77) from the designed maximum
position under consideration load line to the mid-point of the span of stiffeners when
. Vertical distance (72) from the designed maximum load determining the scantlings of stiffeners and to the mid-
line to the mid-point of the span of stiffeners when point of the plating when determining the thickness of
determining the scantlings of stiffeners and to the mid- plating
point of the plating when determining the thickness of
plating
Table CS19.3 Minimum Value of Pu (kN/m?)
Unprotected front coamings and
hatch cover skirt plates others
Ly L
25+ 7, 125+ 5
(3)  The load on hatch covers due to cargo loaded on said covers (3)  Theload on hatch covers due to cargo loaded on said covers URS2123

is to be obtained from the following (a) and (b). Load cases

with partial loading are also to be considered.

(a) Distributed load due to cargo load P, (kNim’)
resulting from heave and pitch (i.e., ship in upright
condition) is to be determined according to the
following formula:

PL = PCargo(1 + ay)

Pcargo: Static uniform cargo load (kN/in?)

av: Vertical acceleration addition given by the
following formula:
_ 0.11mV’

ay = T

m: As given by the following formulae:

is to be obtained from the following (a) and (b). Load cases

with partial loading are also to be considered.

(@) Distributed load due to cargo load P.qrg, (kNim?)
resulting from heave and pitch (i.e., ship in upright
condition) is to be determined according to the
following formula:

Pcargo = Pg(l + ay)

P¢: Static uniform cargo load (k\/m”)

av: Vertical acceleration addition given by the
following formula:
_0.11mV’

av— JL_l

m:  As given by the following formulae:
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my—5(mg—1)= for 0<=<0.2 my—5(mg—1)= for 0<=<0.2
Ll Ll L1 L1
1.0 for 0.2 < =< 0.7 1.0 for 0.2 <= <0.7
1 1
mo+l/x X mo+1/x X
1+ 702 (£ -07) for 07 < <10 1+ 72 (£-07) for 07 < <10
mo: As given by the following formula: mo: As given by the following formula:
15_|_0.11V’ 15+O.11V’
mgy = 1. mgy = 1.
N VLt
V': Speed of ship (knots) specified in 2.1.8, Part A. V': Speed of ship (knots) specified in 2.1.8, Part A.
However, where V' is less than \/L— , V' isto However, where V' is less than \/L_ , V' isto
be taken as \/L—l be taken as \/L_l
x and Li: As specified in (2) above x and L1: As specified in (2) above
(b) Pointload P (kN) due to a single force resulting from (b) Pointload F.4rg, (kN)due to a single force resulting
heave and pitch (i.e., ship in upright condition) is to be from heave and pitch (i.e., ship in upright condition) is
determined by the following formula. However, to be determined by the following formula. However,
container loads are to comply with the provisions of (4) container loads are to comply with the provisions of (4)
below. below.
P = &(1 + ay) Feargo = E(l +ay)
Ps: Static point load due to cargo (k) Fs: Static point load due to cargo (k)
arv:  As specified in (a) above av. As specified in (a) above
(4)  Where containers are stowed on hatch covers, cargo loads (4)  Where containers are stowed on hatch covers, cargo loads URS21243

determined by following (a) to (c) are to be considered:

(a) Cargo loads (kN), acting on each corner of a container
stack, due to heave, pitch and roll motion of the ship
(i.e., ship in heel condition) are to be determined by the
following formulae (see Fig. CS19.1). When the load
case of a partially loaded container is considered, the

determined by following (a) to (c) are to be considered:

(a) Cargo loads (kN), acting on each comer of a container
stack, due to heave, pitch and roll motion of the ship
(i.e., ship in heel condition) are to be determined by the
following formulae (see Fig. CS19.1). When the load
case of a partially loaded container is considered, the
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cargo load is at the discretion of the Society.

M h,
4;=9815 (1+ay) (0.45 —0.42 7)

M h
By =981~ (1+ay) (0.45 +0.42 Tm)

By = 2.4M
M: Maximum designed mass of container stack (7)
M =YW,
hm: Design height of the centre of gravity of the stack
above hatch cover top plates (77) may be calculated
as the weighted mean value of the stack, where the
centre of gravity of each tier is assumed to be
located at the centre of each container.
z;W;
= 5, A0
z;: Distance from hatch cover top plate to the centre
of ith container ()
W;: Weight of ith container (7)
b:  Distance between midpoints of foot points (71)
Az andB;: Support forces in vertical direction at the
forward and aft stack corners (kV)
By: Support force in transverse direction at the forward
and aft stack corners (kV)
av:  As specified in (3) above

cargo load is at the discretion of the Society.

M h,
A7 =9815 (1+ay) (0.45 —0.42 T)

M h
By =9.81~ (1+ay) (0.45 +0.42 7’")

By = 2.4M
M:  Maximum designed mass of container stack (%)
M =W,

hm: Design height of the centre of gravity of the stack
above hatch cover top plates (m) may be
calculated as the weighted mean value of the
stack, where the centre of gravity of each tier is
assumed to be located at the centre of each
container.

z;W;
= 3, A0

z;: Distance from hatch cover top plate to the centre
of ith container (771)

W;: Weight of ith container (7)

b:  Distance between midpoints of foot points (172)

Az andB: Support forces in vertical direction at the
forward and aft stack corners (k/V)

By. Support force in transverse direction at the
forward and aft stack corners (k/V)

arv:  As specified in (3) above

132/207




Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks

Fig. CS19.1 Forces due to Container Loads UR S21 Fig.3

(b) Details of the application of (a) above are to be in (b) Details of the application of (a) above are to be in UR S2124.2
accordance with the following: accordance with the following: URS21243

(©

The values of A; and B, applied for the
assessment of hatch cover strength are to be shown
in the drawings of the hatch covers.

It is recommended that container loads, as
calculated in (a) above, be considered as the limit
for foot point loads of container stacks in cargo
securing (container lashing) calculations.

Stack load Psuck (kN), acting on each corner of a
container stack, due to heave and pitch (i.e,. ship in
upright condition) is to be determined by the following
formula.

M
Pstack - 9812 (1 + aV)

©

i)

When the strength of a hatch cover structure is

1ii)

assessed by grillage analysis according to 19.2.5-
5,h,, and z; need to be measured from the hatch
cover supports, not hatch cover top plates. Force
By does not need to be considered in this case.
The values of A; and B, applied for the
assessment of hatch cover strength are to be
shown in the drawings of the hatch covers.

It is recommended that container loads, as
calculated in (a) above, be considered as the limit
for foot point loads of container stacks in cargo
securing (container lashing) calculations.

Stack load Psack (kN), acting on each corner of a
container stack, due to heave and pitch (i.e,. ship in
upright condition) is to be determined by the following
formula.

M
Pstack = 9811(1 + av)
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ay: As specified in (3) above ay: As specified in (3) above
M: As specified in (a) above M: As specified in (a) above
(5) The wave load P.,,, to be considered in strength (Newly added) (Newly added)
assessments of the hatch coaming of Type 2 ships is to be in URS21222
accordance with the following (a) or (b).
(a) Front-end hatch coaming of the foremost cargo hold:
290 (kN/m?)
However, where a forecastle is installed in accordance
with the requirements of 11.1, Part 2-3, this value may
be 220 kN/m?.
(b) Hatch coaming other than (a) above: 220 (kN/i1)
(6) In addition to the loads specified in (1) to (5) above, when (5) In addition to the loads specified in (1) to (4) above, when UR S212.5
the load in the ship’s transverse direction by forces due to the load in the ship’s transverse direction by forces due to
elastic deformation of the ship’s hull is acting on the hatch elastic deformation of the ship’s hull is acting on the hatch
covers, the sum of stresses is to comply with the permissible covers, the sum of stresses is to comply with the permissible
values specified in 19.2.5-1(1). values specified in 19.2.5-1(1).
(7) _The designed wave load Pg;ppper to be considered in (Newly added) (Newly added)
strength assessments of stoppers of Type 2 ships is to be in UR S216.2.3

accordance with the following (a) or (b).
(a) _Stoppers for the hatch cover to the foremost cargo hold
1) Pressure acting in the direction of the stern on the
front-end of the hatch cover: 230 (kN/i°)
However, where a forecastle is installed in
accordance with the requirements of 11.1, Part 2-
3, this value may be 175 kN/ni’.
i)  Pressure in the transverse direction of the ship: 175
kN/mt*
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(b) Stoppers for hatch covers other than that specified in (a)
above
Pressure acting in the direction of the stern on the front-
end of the hatch cover and pressure in the
transverse direction the ship: 175 kN/m?
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19.2.5 Strength Criteria of Steel Hatch Covers and Hatch
Beams
1  Permissible stresses and deflections
(1)  All hatch cover structural members are to comply with the
following formulae:
Opm < 0, for shell elements in general.
Oviqr < o0, forrod or beam elements in general.
Where:
o, Allowable stress as defined in Table CS19.4
O, - Von Mises stress (\V/mni’) to be taken as follows:

Oy, = ,avz — 0,0, +0,%+ 372,
V P4 7 7

O viar: Axial stress (NV/mni?) in rod or beam elements

o, Normal stress (\N/mm?) in the x-direction
gy: Normal stress (N/mm?®) in the y-direction
Tyy' Shear stress (N/mm?) in the x-y plane

x,): Coordinates of a two dimensional Cartesian
system in the plane of the considered structural

19.25 Strength Criteria of Steel Hatch Covers and Hatch

Beams

1  Permissible stresses and deflections

(1)  Theequivalentstress oz (N/mmni’) in steel hatchway covers
and steel weathertight covers are to be complied with the
criteria as following (a) and (b):

(a) For grillage analysis:

O = 4/ 0'2 + 3‘[2 < 0.80%

o: _Nominal stress (N/mmn’)

7:_ Shear stress (N/mm’)

ox: Minimum upper vield stress (N/mm®) or proof
stress (NV/mm’) of the material. However, when
material with a gz of more than 355 N/mm’ is
used, the value for oz is to be taken as deemed
appropriate by the Society.

(b) For FEM calculations, in cases where the calculations
use shell or plane strain elements, the stresses are to be
taken from the centre of the individual element.

op =.J0? — 0,0, + 0% + 312 < 0.80; when

assessed using the design load specified in 19.2.4(1)

op =.J0? — 0,0, + 0% + 312 < 090, when

assessed using any other design loads

o,: Normal stress (N/mm?) in the x-direction
oy: Normal stress (N/mm®) in the y-direction

T:  Shear stress (V/mn?’) in the x-y plane
x,y: Coordinates of a two dimensional Cartesian
system in the plane of the considered structural

URS213.1.1
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element element
oy : Specified minimum vield stress (NV/mnr®) of the or: As specified in (a) above
material. However, when material with gy of
more than 355 Nmni’ is used, the value for gy
is to be as deemed appropriate by the Society.
Table CS19.4 Allowable Stresses (Newly added)
Members of Subject to 0o (N/mni®) URS213.11
External pressure, as defined in 19.2.4(1) 0.800y
Hatch cover structure
Other loads, as defined in 19.2.4(2) to 192.4(5) 090 forstatie:dynamic load ciise
0.720 for static load case
(2)  Theequivalent stress 0y, (N/mm?) in steel pontoon covers (2)  The equivalent stress og (N/mm?) in steel pontoon covers @) International

and hatch beams is not to be greater than 0.68ay, where
oy isas specified in (1) above.

(3) For FEM calculations, equivalent stress o, (N/mni’) in 3)
girders with unsymmetrical flanges of steel hatchway covers
and steel weathertight covers is to be determined according
to the following (a) or (b):

(@) FEM calculations using the stress obtained for fine
mesh elements.

(b) FEM calculations using the stress at the edge of the
element or the stress at the centre of the element,
whichever is greater.

and hatch beams is not to be greater than 0.680, where

or 1s as specified in (1) above.

For FEM calculations, equivalent stress gz (N/mni®) in

girders with unsymmetrical flanges of steel hatchway

covers and steel weathertight covers is to be determined

according to the following (a) or (b):

(@) FEM calculations using the stress obtained for fine
mesh elements.

(b) FEM calculations using the stress at the edge of the
element or the stress at the centre of the element,
whichever is greater.

(Omitted) (Omitted)

Convention on Load

Lines, Annexl

Chapterll Reg.15(4)(6)
(3)URS213.1.1
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2 Local net plate thickness of steel hatch covers 2 Local net plate thickness of steel hatch covers (HURS213.2
(I)  The local net thickness s (mm) of steel hatch cover top (I)  The local net thickness #q: (mm) of steel hatch cover top (5)UR S213.2.2
plating is not to be less than that obtained from the following plating is not to be less than that obtained from the following
formula, and it is not to be less than 1% of the spacing of the formula, and it is not to be less than 1% of the spacing of the
stiffeners or 6 mm, whichever is greater: stiffeners or 6 mm, whichever is greater:
PHC
tnee = 0.0158F,s /0.91135@ (mm) tnee = 15.8F, §_[Tosop—onm)_
- - - Fp: Coefficient given by the following formula:
Fp: Coefficient given by the following formula: 1.9 a/a, (for o/, = 0.8, for the attached plate
19 0/a, ‘(for a/o, 2 0.8, for the attached plate flange of primary supporting members)
flange of primary supporting members) 1.5 (for /0, < 0.8, for the attached plate flange of
1.5 (for /0, < 0.8, for the attached plate flange of primary supporting members)
primary supporting members) , 0: Maximum normal stress (V/mnr’) of the attached plate
o: Maximum normal stress (V/mm°) of the attached plate flange of primary supporting members (see Fig.
flange of primary supporting members (see Fig. CS19.2).
CSI9'.2)‘. o 0,: Permissible stress (N/mm?®) is to be as given by
0,: Permissible st.ress (N/mm?®) specified in Table CS19.4 following formula:
s:  Stiffener spacing (mm) . = 080
P: Design load (kN/m?) specified in 19.2.4(1) and e
19.2.43)(a) S:  Stiffener spacing (m) . ‘
0. Minimum vield stress (N/mm?) of the material Pyc: Design load (kN/m?) specified in 19.2.4(1) and
19.2.4(3)(a)
0p: Minimum upper yield stress (N/mni®) or proof stress
(N/mm?) of the material
(Omitted) (Omitted)
(5)  When cargo likely to cause shear buckling is intended to be (5)  When cargo likely to cause shear buckling is intended to be

carried on a hatch cover, the net thickness 7 (7112) is not to
be less than that obtained from following formulae. In such
cases, “cargo likely to cause shear buckling” refers
particularly to especially large or bulky cargo lashed to the

carried on a hatch cover, the net thickness #:: (72771) is not to
be less than that obtained from following formulae. In such
cases, ‘“‘cargo likely to cause shear buckling” refers
particularly to especially large or bulky cargo lashed to the
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hatch cover, such as parts of cranes or wind power stations, hatch cover, such as parts of cranes or wind power stations,
turbines, etc. Cargo that is considered to be uniformly turbines, etc. Cargo that is considered to be uniformly
distributed over the hatch cover (e.g., timber, pipes or steel distributed over the hatch cover (e.g., timber, pipes or steel
coils) does not need to be considered. coils) does not need to be considered.
tnet = 65& thet = 6.5
thet = O thet = 5
s:  Asspecified in (1) above S:  As specified in (1) above
3 Netscantling of stiffeners 3 Netscantling of secondary stiffeners URS2133
(1)  The net section modulus Z: (cnr’) of the stiffeners of hatch (1) The net section modulus Z.: (cn’) of the secondary

cover top plates, based on stiffener net member thickness, is
not to be less than that obtained from the following formula.
The net section modulus of the stiffeners is to be determined
based on an attached plate width that is assumed to be equal
to the stiffener spacing.
Pst? ;
°t f bcOa (Cm )
£:  Stiffener span (m) is to be taken as the spacing of
primary supporting members or the distance between a
primary supporting member and the edge support, as
applicable. When brackets are fitted at both ends of all
stiffener spans, the stiffener span may be reduced by an
amount equal to 2/3 of the minimum brackets arm
length, but not greater than 10% of the gross span, for
each bracket.
Stiffener spacing (7111)
Design load (kN/m?) as specified in -2(1) above
0, : Permissible stress (\/mm?) specified in Table CS19.4
frc: Boundary coefficient of stiffener, taken equal to:
foc = 12, in the case of stiffener clamped at both
ends.

Zn

a~Alg

stiffeners of hatch cover top plates, based on stiffener net
member thickness, is not to be less than that obtained from
the following formula. The net section modulus of the
secondary stiffeners is to be determined based on an
attached plate width that is assumed to be equal to the
stiffener spacing.

__ 104SPycl?

Znet = for the design loads specified in 19.2.4(1)

OF

above

__93SPycl?

Znet = for the design loads specified in 19.2

OF
4(3)(a) above
l: Secondary stiffener span (m) is to be taken as the
spacing of primary supporting members or the distance
between a primary supporting member and the edge
support, as applicable.
S:  Stiffener spacing (1)
Pyc: Design load (kN/n’) as specified in -2(1) above
op: Minimum upper vield stress (N/mnr®) or proof stress
(N/mn®) of the material
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fre = 8, in the case of stiffener simply supported at
both ends or simply supported at one end and
clamped at the other end
(2)  The net shear sectional area 4. (cm’) of the stiffener webs (2)  The net shear sectional area A (cm?) of the secondary
of hatch cover tf)p plates is not to be less than that obtained stiffener webs of hatch cover top plates is not to be less than
from the following formula: that obtained from the following formula:
A — 8.7Ps? 1073 ( 2) 10.8SPycl . . .
net cm Aper = — for the design loads specified in 19.2.4(1)
a F
£, s and P: As specified in (1) above above
Apor = 965:” ¢! for the design loads specified in
F
19.2.4(3)(a) above
L, S and Pyc: As specified in (1) above
(Deleted) (3)  For flat bar secondary stiffeners and buckling stiffeners, the (Deleted)
following formula is to be applied:
< 15Vk
tW,net
h:__Height (mm) of the stiffener
tw ner: Net thickness (7mm) of the stiffener
k =235/0%
or: As specified in (1) above
) . . (4) Stiffeners parallel to primary supporting members and
@ Stlff?ners parallel t.o priaty supportmg members are (0 be arranged within the effective breadth according to 19.2.5-
continuous at crossing primary supporting member and may 5(2) are to be continuous at crossing pri .
. . . g primary supporting
be regarded for calculating the cross sectional properties of .
imary Supbortine members member and may be regarded for calculating the cross
primiaty supporting ' . . sectional properties of primary supporting members.
(4) The combined stress of those stiffeners induced by the

bending of primary supporting members and lateral
pressures is not to exceed the permissible stresses according

The combined stress of those stiffeners induced by the
bending of primary supporting members and lateral
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to 19.2.5-1(1). pressures is not to exceed the permissible stresses according
to 19.2.5-1(1).
(5) For hatch cover stiffeners under compression, sufficient (6) For hatch cover stiffeners under compression, sufficient
safety against lateral and torsional buckling according to safety against lateral and torsional buckling according to
19.2.5-6 is to be verified. 19.2.5-6(3) is to be verified.
(6) For stiffeners of the lower plating of double skin hatch (7)  For secondary stiffeners of the lower plating of double skin
covers, the requirements in (1) and (2) above do not need to hatch covers, the requirements in (1) and (2) above do not
be applied due to the absence of lateral loads and the need to be applied due to the absence of lateral loads.
requirements in this -3 do not need to be applied to stiffeners
in cases where the lower plating is not considered to be a
strength member.
(7)  The net thicknesses () of a stiffener (except for U-type (8)  The net thicknesses (1) of a stiffener (except for U-type
stiffeners) web is to not be taken as less than 4 mmn. stiffeners) web is to not be taken as less than 4 mm.
(Deleted) (9)  Single-side welding is not permitted for secondary (Deleted)
stiffeners, except for U-type stiffeners.
(Deleted) (10) The requirements in this -3 do not to be applied to stiffeners (Deleted)
of the lower plating of double skin hatch covers in cases
where the lower plating is not considered to be a strength
member.
4  Primary supporting members of steel hatch covers 4  Primary supporting members of steel hatch covers and hatch UR S2134.1
(1)  The scantlings of the primary supporting members of steel | beams
hatch covers and hatch beams are to be determined (1)  The scantlings of the primary supporting members of steel
according to -5 below taking into consideration the hatch covers and hatch beams are to be determined
permissible stresses specified in 19.2.5-1(1). according to -5 below taking into consideration the
permissible stresses specified in 19.2.5-1(1).
(Deleted) (2)  The scantlings of the primary supporting members of steel (Deleted)

hatch covers and hatch beam with variable cross-sections
are to be not less than that obtained from the following
formulae. For steel hatchway covers, S and / are to be read
as b and S, respectively.
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The net section modulus (cr2®) of hatch beams or primary
supporting members at the mid-point

Lnet = Znet cs

Z—npf = k1 Znof'_rc
The net moment of inertia (cmm*) of hatch beams or primary
supporting members at the mid-point

Lnee = Luor o
I—,mf = k')Inof'_rc
Znet e Net_section _modulus  (cm’) _complying  with
requirement (1) above
Dt . Net_moment of inertia (cm*) complying with
requirement (1) above
S: _Spacing (m) of portable beams or primary supporting
members
[z Unsupported span (2) of portable beams or primary
supporting members
b:  Width (m) of steel hatch covers
ki_and k»: Coefficients obtained from the formulae given in
Table CS19.4
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(Deleted)
6 . 320 -y -0.8 k1 is not to be taken as less than 1.0
7}’ +041 I I 7
“T PFn o
k, -8 ——F ﬁﬁ
02-3y B
= OV eTaT JENeT Of DOTTADIE DEAM o)
) - Distance from the end of parallel part to the ¢nd of portable beam ()
Io = Moment of inertia at mid-span (cm?)
— _ N 5 T s (')
Ze = Section modulus at mid-span (em)
71 = Section modulus at ends (em®)
I 1o
Z. 7o
- h ’l “
- ! -
(2) In addition to (1) above, the scantlings of the primary (3) Inadditionto (1) and (2) above, the scantlings of the primary UR S2134.1
supporting members of steel hatch cover are to comply with supporting members of steel hatch cover are to comply with
the requirements specified in -6. the requirements specified in -6.
(Deleted) (4)  When biaxial compressed flange plates are considered, the (Deleted)
effective width of flange plates is to comply with 19.2.5-
6(3).
(3) Inaddition to (1) and (2) above, net thickness #:: (7171) of the (5) Inaddition to (1) to (4) above, net thickness z. (mm) of the

webs of primary supporting members is not to be less than
that obtained from the following formulae, whichever is

greater:
thet = 6.55 X 1073
thet =5

webs of primary supporting members is not to be less than
that obtained from the following formulae, whichever is

greater:
thet = 6.55
thet = 5
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s: Stiffener spacing (1) S: Stiffener spacing (1)
(4) Inaddition to (1) to (3) above, the net thickness #:: (m211) of (6) Inaddition to (1) to (5) above, the net thickness #:r (12172) of

edge girders exposed to sea wash is not to be less than that edge girders exposed to sea wash is not to be less than that
obtained from the following formulae, whichever is greater: obtained from the following formulae, whichever is greater:

rer = 0.0158s |—2 froe = 15.85 |—1
net — Y- S 0-950-Y net — ' 0.950'1:'

tnet = 8.55 X 1073 tnet = 8.58
P,: Design horizontal wave load (kN/m?) as specified in Py: Design horizontal wave load (kNin?) as specified in

19.2.4(2) ‘ 19.24(2)
S Stlftjel?er spacing (rmm) , ‘ S: Stiffener spacing (17)
gy : Minimum yield stress (/) of the material 0p: Minimum upper yield stress (N/mn1®) or proof stress
(N/mm?) of the material
(Deleted) (7) __The moment of inertia (cri*) of the edge elements of hatch (Deleted)

covers is not to be less than that obtained from the following
formula:
I = 6pa*
a.  Maximum of the distance (m), ai, between two
consecutive securing_devices, measured along the
hatch cover periphery, not to be taken as less than 2.5
ac (m), (see Fig. CS19.3)
ac:max(a, 1, a4 5) (m)(see Fig. CS19.3)
p. _ Packing line pressure (N /mm), minimum 5 N /mm
When calculating the actual gross moment of inertia of the
edge element, the effective breadth of the attached plating of
hatch covers is to be taken as equal to the lesser of the
following values:
0.165a
Half'the distance between the edge element and the adjacent
primary member
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e-CS10.3-Distanee between-Seeuring Deviees:Measured-Adeng Hateh-Cover Periphery (Deleted)
a, =a,, +a., a p u
N\
[ — E f:\ f:'\ /:'\ ) M) M) M) )
I \ ) U U ) \ \ \
O O
—_— o
O @)
O @
0 0O O O O 0 0O e
A\ A\ - AN S -/ A\ N4
a=max( a;,a;,,)
a= (a;+a,,,)/ 2
S5  Strength calculation 5  Strength calculation UR S213.5
(Deleted) (1) Strength calculation for steel hatch covers may be carried (Deleted)

out by using grillage analysis or FEM. Net scantlings are to
be used for modeling. Strength calculations for double skin
hatch covers or hatch covers with box girders are to be
assessed using FEM, as specified in 19.2.5-5(3).
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(Deleted)

2)

Effective cross-sectional properties for calculation by

grillage analysis are to be determined by the following (a) to

(e):

(a) The effective breadth of attached plating en of the
primary supporting _members specified in Table
CS19.5 according to the ratio of / and e is to be
considered for the calculation of effective cross-
sectional properties. For intermediate values of //e, en
is to be obtained by linear interpolation.

(b) Separate calculations may be required for determining
the effective breadth of one-sided or non-symmetrical
flanges.

(c) The effective cross sectional areas of plates is not to be
less than the cross sectional area of the face plate.

(d) The cross sectional area of secondary stiffeners parallel
to the primary supporting member under consideration
within the effective breadth may be included in the
calculations (see Fig. CS19.5).

(e) For flange plates under compression with secondary
stiffeners perpendicular to the web of the primary
supporting_member, the effective width is to be
determined according to 19.2.5-6(3).

(Deleted)
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. : (Deleted)
Le 9 1 2 3 5 6 7 Sandover
et 0 036 |064 |08 096 |098 |+00 |40
et 9 020 [037 |32 075 |0684 |08 |09
Strength calculation for hatch covers is to be carried out by using (3) _ General requirements for FEM are as follows: URS213.5.1
the following finite element method. Those not specified in this
paragraph are to comply with the requirements in Chapter 8, Part 1,
Part C.
(1) Loads (Newly added) (Newly added)

The design wave loads imposed on steel hatch covers are to
be Py specified in 19.2.4 of the Rules.
(2)  Modelling of Structures

(@) The structural model is to be able to reproduce the
behaviour of the structure with the highest possible
fidelity. Stiffeners and primary supporting members
subject to pressure loads are to be included in the
modelling. However, buckling stiffeners may be
disregarded for stress calculation.

(b) Net scantlings which exclude corrosion additions are to

(a) The structural model is to be able to reproduce the
behaviour of the structure with the highest possible
fidelity. Stiffeners and primary supporting members
subject to pressure loads are to be included in the
modelling. However, buckling stiffeners may be
disregarded for stress calculation.

(b) Netscantlings which exclude corrosion additions are to
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be used for modeling. be used for modeling.
(Deleted) (c) Element size is to be suitable to take effective breadth (Deleted)
into account.

(¢) Inno case is element width to be larger than stiffener (d) Inno case is element width to be larger than stiffener
spacing. The ratio of element length to width is not to spacing. The ratio of element length to width is not to
exceed 3. exceed 4.

(d) The element height of the webs of primary supporting (¢) The element height of the webs of primary supporting
members is not to exceed one-third of the web height. members is not to exceed one-third of the web height.

(e) Stiffeners may be modelled using shell elements, plane () Stiffeners may be modelled using shell elements, plane
stress elements or beam elements. stress elements or beam elements.

(f) Hatch covers fitted with U-type stiffeners as shown in (Newly added) (Newly added)
Fig. CS19.3 are to be assessed by means of FE analysis.

(g) The geometry of the U-type stiffeners is to be accurately
modelled using shell/plate elements.

(h) Nodal points are to be properly placed on the

mtersections between the webs of a U-type stiffener and
the hatch cover plate, and between the webs and flange
of the U-type stiffener.

(3)  Boundary Conditions

Wherever applicable the following boundary conditions are

to be applied to the FE model:

(@)

Boundary nodes in way of a bearing pad on the hatch

(b)

coamings are to be fixed against displacement in the
direction perpendicular to the pad.
Lifting stoppers are to be fixed against displacements in

()

the direction determined by the stoppers.
For a folding type hatch cover, the FE nodes connected

through a hinge are to have the same translational
displacement in the direction perpendicular to the hatch
cover top plating.
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Original

Remarks

“4)

Permissible value

(3)

When the loads specified in (1) act on the structural model
specified in (2), the net scantlings are to be determined so that
the stress and deflection generated in each structural member
satisfy the allowable values specified in 19.2.5-1.
Miscellaneous

(6)

(a) The thickness of the top plating of steel hatch covers is
to comply with the requirements in 19.2.5-2.

(b) The scantlings of the secondary stiffeners of steel hatch
covers are to comply with the requirements in 19.2.5-3.

(c) The buckling strength for the structural members
forming steel hatch covers is to comply with the
requirements in 19.2.5-6.

Additional requirements for steel hatch covers carrying

cargoes

In addition to (1) to (5), the details for steel hatch covers

carrying cargoes are to comply with the following (a) to (f):

(a) To prevent damage to hatch covers and the ship
structure, the location of stoppers is to be compatible
with the relative movements between hatch covers and
the ship structure.

(b) Hatch covers and supporting structures are to be
adequately stiffened to accommodate the load from
hatch covers.

(c) Atthe cross-joints of multi-panel covers, vertical guides
(male/female) are to be fitted to prevent excessive
relative vertical deflections between loaded/unloaded
panels.

(d) The construction and scantlings of hatchways on
exposed parts or on the lower deck are to comply with
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Amended

Original

Remarks

(e)

the following requirements in addition to those of 19.2.

1) The loading arrangement is to be clearly shown in
drawings submitted for approval. In the case of
freight containers, the type and location are to be
additionally described.

1) Girders or stiffeners are to be provided for

reinforcement beneath the corner fittings of freight
containers.

The scantlings of sub structures subject to concentrated

(]

loads acting on steel hatch covers are to be determined

taking into consideration the design cargo loads and

permissible stresses specified in 19.2.

The top plates of hatch covers, upon which wheeled

vehicles are loaded, are to comply with the following:

1)  The thickness of hatch cover top plating may be
determined by direct calculation or in accordance
with 17.4.5.

1) The scantlings of the stiffeners of hatch covers

may be determined by direct calculation or in
accordance with 10.7.1.
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Fig. CS19.3 Example of Hatch Cover Fitted with U-type Stiffeners (Newly added)
b2 b1
tp T beff
6  Buckling strength of steel hatch covers 6  Buckling strength of steel hatch covers
(Deleted) The buckling strength of the structural members of steel hatch (Deleted)

covers is to be in accordance with the following (1) to (3):

(1) The buckling strength of a single plate panel of the top and

lower steel hatch cover plating is to comply with following

formulae:

(|ax|csf\el (|ay|csf\ (axoyc \

\ KxOr ] \ Ky0r /

(ITIC f\/_\

€1

(GxCSf ) <1.0

e
%Cr) 10
Kkyop ) T

€3
7|C. V3
(ll;f> <1.0

K;0Ff

\ KiOF
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Original

Remarks

Oy, 0,: Membrane stress in the x-direction and the y-

direction (N/mm?). In cases where the stresses are
obtained from FEM and already contain the Poisson-
effect, the following modified stress values may be
used. Both stresses g, _and g, aretobe compressive

stress in order to apply stress reduction according to the
following formulae:

0, = (03 —0.30;)/0.91
o, = (05 — 0.30;)/0.91

o, and o : Stresses containing the Poisson-effect.
These values are to comply with the following

formulae:
o, =0 and 0, = oy for o, < 0.30%
o, =0 and g, = cr; for g < O.3a§

7:__ Shear stress (NV/mm’) in x-y plane

oz: Minimum yield stress (N/mm?) of the material.

Compressive and shear stresses are to be taken as positive

values and tension stresses are to be taken as negative

values.

Cs.Safety factor taken as equal to:

Cy=1.25 for hatch covers when subjected to design
vertical wave loads according to 19.2.4(1)

Cy=1.10 for hatch covers when subjected to loads
according to 19.2.4(3) to (5)

Fi: Correction factor for the boundary condition of
stiffeners on the longer side of elementary plate panels
according to Table CS19.6

e1, &2, e3 and B: Coefficient obtained from Table CS19.7

K.. K, and k,: Reduction factor obtained from Table
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Original

Remarks

(CS19.8. However, these values are to comply with the
following formulae:

K,=1.0 for g, < 0 (tension stress)

K,=1.0 for g, < 0 (tension stress)

a:. _Length (mm) of the longer side of the partial plate field
(x-direction)

b: Length (mm) of the shorter side of the partial plate field
(y-direction)

n: _ Number of the elementary plate panel breadths within
the partial or total plate panel (see Fig. CS19.4)

a:  Aspect ratio of a single plate field obtained from the

following formula:
a
“=3

A:  Reference degree of slenderness, taken as equal to:

Of
Ko,

1=

K: Buckling factor according to Table CS19.8
0.: Reference stress (N/mm?), taken as equal to:

t 2
O, = 0.9E (E)

E: Modulus of elasticity (NV/mm?) of the material, taken

equal to:
E =2.06x10°
. Net thickness (1) of plate under consideration
. Edge stress ratio taken as equal to:
03

1)[)__

01
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0,: Maximum compressive stress (N/nm?)
g,: Minimum compressive stress or tension stress (N/mm?)
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(Deleted)
y Transverse stiffener
Long. stiffener

X

Longitudinal : stiffener in the direction of the length @

Transverse  : stiffener in the direction of the breath b
(Deleted)
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(Deleted)

(Deleted)
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Amended Original Remarks
(Deleted) (2)  The buckling strength of non-stiffened webs and the flanges (Deleted)
of primary supporting members are to be according to
requirement of (1) above.
(3)  The buckling strength of partial and total fields included in

the structural members of steel hatch covers is to comply

with the following (a) to (e):

(a)__The buckling strength of longitudinal and transverse
secondary stiffeners is to comply with following (d)
and (e). For U-type stiffeners, however, the
requirements in (€) below may be omitted.

(b) When buckling calculation is carried out according to
(d) and (e), the effective breadth of steel hatch cover
plating may be in accordance with following i) and ii):
1) The effective breadth @ or b of attached plating

may be determined by the following formulae
(see Fig. CS19.4). However, the effective breadth
of plating is not to be taken greater than the value
obtained from 19.2.5-5.

b, = k.b for longitudinal stiffeners
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Ay = KyQ for transverse stiffeners
K, and k., :As obtained from Table CS19.8
aand b : As specified (1) above
i) The effective breadth e,, of stiffened flange

plates of primary supporting members may be

determined according to the following 1) and 2).

However, an_and b. for flange plates are in

general to determined for Y = 1.

1) Stiffening parallel to the webs of primary
supporting members (see Fig. CS19.5). For
b > e,,. b and a have to be exchanged.

b<e,

em =nb,,

n: Integer number of stiffener spacing b
inside the effective breadth en
according to 19.2.5-5, taken as equal to:

n = int (%n)
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__:______:___‘_:;;:_2__2;‘;;___‘_____.:._‘_: ______ " HRAE-EHD e.::;:_:_t.ﬁ_-_::_z.- (Deleted)

,
Ox,em ()
Oy, em()

(Deleted) 2) Stiffening perpendicular to the webs of (Deleted)
primary supporting members (see Fig.
(CS19.6). For a < e,,. a and b have to be

exchanged.

a= ey,
e, = na,, <e,,

e
n=27-2<1
a
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_'iv_v _______ ffeni ! Sesmasen e ‘—='="—""'—'——“'—————'———““"—‘—-‘75'3 3'=='=”—"“—“'=' (Deleted)
! £ < ¢ ]
1 y» ——
(Deleted) (c) Stresses obtained from the calculation of the scantlings (Deleted)

of plating and the stiffeners of steel hatch covers are to

comply with the following:

1)

The scantlings of plates and stiffeners are in

ii)

general to be determined according to the
maximum _stresses o, (y) at the webs of
primary supporting members and _stiffeners

respectively.
For stiffeners with spacing b under compression

iii)

arranged parallel to primary supporting members
no value less than 0.250% is to be inserted for
o.(y =0Db).

The stress distribution between two primary

supporting members may be obtained by the
following formula:
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0, () = g, { 1

_X[3+C1 —4c,
et

— 221 4+c, —2c)|)
e D)

c1: _As given by the following formula:

o
c; =L however 0 < ¢; <1
Ox2

2. As given by the following formula:

c, = - (em1 +emz) — 0.5

0., and o,,: Normal stresses in the flange
plates of adjacent primary supporting
members 1 and 2 with spacing e, based on
cross-sectional properties considering the
effective breadth or effective width, as

appropriate
en Proportionate effective breadth e or

proportionate _effective_ width _e,,, of
primary supporting member 1 within the
distance e, as appropriate
€pot Proportionate effective breadth e.o_or
proportionate _effective width e, of
primary supporting member 2 within the
distance e, as appropriate
1v) The shear stress distribution in flange plates may
be assumed to be linear.
(d) For lateral buckling, longitudinal and transverse
stiffeners are to comply with following i) to iii):

1) Secondary stiffeners subject to lateral loads are to
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comply with the following criteria:
o, + 0y

C.r<1
OF sf

o0,: Uniformly distributed compressive _stress
(N/mm?) in the direction of the stiffener axis,
given by the following formula:

o, = o, for longitudinal stiffeners

o, = o, for transverse stiffeners

03,: Bending stress (Mmm?) in the stiffeners,
given by the following formula:

Mo+ M,
% =77 10

Mo: Bending moment (N-mm) due to
deformation w of stiffener, given by the

following formula:
My = Fg; P2Y with (c=p)>0
Cr—Pz

Mi: Bending moment (NV-mm) due to lateral load
P given by the following formula:

__ Pba?
17 24108

for longitudinal stiffeners

2

P(nb .
(n )Q for transverse stiffeners.

8cg10
Where n is to be taken as equal to 1 for
ordinary transverse stiffeners

Zs.Section modulus of stiffener (c7’) including

the effective breadth of plating according to
19.2.5-6(3)

1
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cs. Factor accounting for the boundary
conditions of the transverse stiffener taken as

equal to:
cs=1.0for a stiffener that is simply

supported
cs=2.0for a stiffener that is partially
constrained

P:_ Lateral load (kN/m?) as specified in 19.2.4
according to  the condition under

consideration
Fxi: 1deal buckling force (V) of the stiffener given
by the following formula:
2
Fei = %El,,lo4 for longitudinal
stiffeners
2

Friy = —— EL1,10*for transverse
stiffeners

I and 1: Net moments of inertia (cm*) of the
longitudinal or transverse stiffener, including
the effective breadth of attached plating
according to 19.2.5-6(3). /« and /, are to
comply with the following criteria:

s bt3

* 712104
L at3
Y =12-104

p-:Nominal lateral load (V/mm®) of the stiffener
dueto 0,, g, and T
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t b\ ?
Pux = f (sz (7) + 2¢y0y + Tp/E)

for longitudinal stiffeners

7'[(12

=lafoc +o, (=) (14

A .
—y\ + 74V 2\for transverse stiffeners
atq/ 7

.. Net thickness (mm) of attached plating

¢ and ¢: Factor taking into account the stresses
vertical to the stiffener’s axis and distributed
variable along the stiffener’s length taken as

equal to:
0.51+y) for0<y<1
0.5
m fOI' l[) <0

A. and A,: Net sectional area (mm?”) of the
longitudinal  or  transverse stiffener
respectively without attached plating

Ay
Oyl = Oy (1 + F)
a

lelr—t\/aFE(%+%)IZO

m and mo: Coefficient given by the following
formulae:

For longitudinal stiffeners:
mi=147 m=049  for % > 2.0
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m=196 m=037 for%<2.0

For transverse stiffeners:
m =037 _my, = % for £ >05
1.47
m =049 m, = —=- for — < 0.5
= no
w=wo+wi
wo: Assumed imperfection (nm) taken as equal
to:
= min (L b 10) fc
Wo = 250°250° — )——%
longitudinal stiffeners
. a nb
Wy = min (ﬁ'ﬁ' 10) for

transverse stiffeners

For stiffeners sniped at both ends wy is not to
be taken as less than the distance from the
mid-point of attached plating to the neutral
axis of the stiffener calculated with the
effective width of its attached plating,
wi:_Deformation of stiffener () at the mid-
point of stiffener span due to lateral load p. In
the case of uniformly distributed loads, the
following values for wi may be used:

Pba* o
wy = —a7 for longitudinal
384-10°EI,
stiffeners
4
5P b
a(nb) for transverse

W =——
L 3841071, c2
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GA

stiffeners

Elastic support (NV/mm?) provided by the

stiffener taken as equal to:
For longitudinal stiffeners:

71.2
¢ = FKl-x? (1+ cpr)

1
12 10%, _ 1)

px —
t3b

Cx a

0.91(
1+

o Coefficient taken as equal to:

Cxa = % + %]2 for a >
2b
) 4272
cm=1+(ﬁ)] for a <
% I
For transverse stiffeners:

2
T
Cf = CSFKin(l + pr)

1
121041,
t3b )

Cyq

Py —
0.91(

1+

o Coefficient taken as equal to:
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nb  2al?
Cya = Z_a + %] for
nb > 2a

ii)

22
cya=[1+(%) ] for nb < 2a

For stiffeners not subject to lateral loads, the

iii)

bending moment g; is to be calculated at the
mid-point of the stiffener.
When lateral loads are acting, stress calculations

are to be carried out for both fibres of the
stiffener’s cross sectional area (if necessary for the
biaxial stress field at the plating side).

(e) For torsional buckling, longitudinal and transverse

stiffeners are to comply with the following i) and ii):

i)

Longitudinal _stiffeners are to comply with

following criteria:

K7 Coefficient taken as equal to:
kr =1.0 for A <0.2

! for A- > 0.2

Kr = [o2_2
&+ |O°—AT

@ =0.5(1+0.21(1z — 0.2) + 12)

- Reference degree of slendemess taken as
equal to:
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()
AT = _F
Okir
E (n1,10? 5
OkiT = E a2 &+ 03851’1" UV/mm )

ii)

I Net polar moment of inertia of the stiffener
(cm®) defined in Table CS19.9, and related
to point C as shown in Fig. CS19.7.

I7:Net St. Venant's moment of inertia of the
stiffener (c7*) defined in Table CS19.9

I,: Net sectorial moment of inertia of the
stiffener (cm®) defined in Table CS19.9,
related to point C as shown in Fig. CS19.7

g:  Degree of fixation taken as equal to:

3 a*
e=1+4+10""" 3 . £+ﬂ
2T W\ T3
Aw: Net web area (mm°) equal to:
Aw= hw tw
Az, Net flange area (mn7%) equal to:
Ar=brtr

t
es=h, + ?f (mm)

hw, tw, by and ¢z Dimensions of stiffener (mm) as
specified in Fig. CS19.7
For transverse secondary stiffeners loaded by

compressive stress which are not supported by
longitudinal _ stiffeners,  sufficient  torsional
buckling strength is to be performed analogously
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‘ Original

Amended
1n accordance with i) above.

8-CS19-7 Dimensions of Stiffene (Deleted)
e b e
poy 73:7777 - e
S P e e
< ) ‘bI JQ) A
\ 3 A\ A o Yy
A

170/207



Amended-Original Requirements Comparison Table (Hatch Covers, Hatch Coamings and Closing Arrangements)

Amended ‘ Original Remarks
A (Deleted)
Seetion #
Hatbar
ERETTA R Arepby (A t26dw)
Bulb—eangle—er—tee Aﬁh% 2 4 - =H=1=g§\ Aty /
%é { 1 {\.C’) %\ 3 2
362\ br) i d
(1) Buckling assessments for hatch cover structural members (Newly added) (Newly added)
are to be performed in compliance with Annex 14.6 UR S213.6

2

“Buckling Strength Assessment of Ship Structural

Elements”, Part 1, Part C for the conditions specified in

19.2.5-6. For symbols not defined in 19.2.5-6, refer to Annex

14.6, Part 1, Part C.

Slenderness requirements are as follows:

(a)

The slenderness requirements are to be in accordance

(b)

with An2, Annex 14.6, Part 1, Part C.
Slenderness requirements need not be applied to the

(©)

lower boundary of double skin hatch covers unless the
cargo hold is designed for carriage of ballast or liquid

cargo.
The breadth of the primary supporting member flange

1s to be not less than 40% of their depth for laterally
unsupported spans greater than 3.0 m. However,
tripping_brackets attached to the flange may be
considered as a lateral support for primary supporting
members.
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3)

Buckling assessments are to be performed for the following

4)

structural elements of hatch cover structures subjected to
compressive stresses, shear stresses and lateral pressures:
Stiffened and unstiffened panels, including curved
panels and panels stiffened with U-type stiffeners.
Web panels of primary supporting members in way of
openings.
Procedures and detailed requirements for buckling
assessment are given in An4, Annex 14.6, Part 1, Part C,
including idealisation of irregular plate panels, definitions of
reference stresses and buckling criteria.
Panel types and assessment methods are to be accordance

)

with the following requirements:

(a) _Plate panels of hatch cover structures are to be modelled
as stiffened panels (SP) or unstiffened panels (UP) as
defined in An 4.2, Annex 14.6, Part 1, Part C. In
addition, Method A (-A) and Method B (-B) as defined
m Anl.3, Annex 14.6, Part 1, Part C are to be used in
accordance with Table CS19.5, Fig. CS19.4 and Fig.
CS19.5, while the procedures for openings are to be
used for buckling assessments of web panels with
openings.

(b) Hatch covers fitted with U-type stiffeners are also to be
i accordance with the additional buckling assessment
requirements specific for panels with U-type stiffeners
i An5.2.5, Annex 14.6, Part 1, Part C.

Buckling assessments of hatch covers are based on lateral

(6)

pressure as defined in 19.2.4-1(1), 19.2.4-1(2) and 19.2.4-
1(5), and stresses obtained from FE analyses (See 19.2.5-5).
The safety factor for hatch cover structural members is to be
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(1

taken as S=1.0 for the plating and stiffener buckling capacity
formulae defined in An5.2.2 and An5.2.3. Annex 14.6, Part
1, Part C respectively.

The buckling strength of structural members is to be in

accordance with the following formula:

Nace S Mau

Where:

N4 Buckling utilisation factor based on applied stress, as
defined in Anl.3.2.2 and An4, Annex 14.6, Part 1,
Part C, and calculated per An5, Annex 14.6, Part 1,
Part C.

Nact Allowable buckling utilisation factor, as given in
Table CS19.6
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Table CS19.5  Structural Members and Assessment Methods (Newly added)
UR S21 3.6.3.2 Tab.5
Structural elements Assessmentmethod™® | Normal panel definition

Hatch cover top/bottom plating structures, see Fig. CS19.4

Length: between transverse girders

Hatch cover top/bottom plating SP-A Width: between loneitudinal eirders
Irregularly stiffened panels UP-B Plate between local stiffeners/PSM

Hatch cover web panels of primary supporting members, see Fig. CS19.5

Web of transverse/longitudinal girder (single

Kin tvoe UP-B Plate between local stiffeners/face plate/PSM
Web of transverse/longitudinal girder (double SP-BO Length: between PSM
skin type - Width: full web depth
Web panel with opening Procedure for opening Plate between local stiffeners/face plate/PSM
Irregularly stiffened panels UP-B Plate between local stiffeners/face plate/PSM

Note 1:  SP and UP stand for stiffened and unstiffened panel respectively.

Note2: A and B stand for Method A and Method B respectively.

Note3:  In case that the buckling carlings/brackets are irregularly arranged in the web of transverse/longitudinal girder, UP-B method may bej
used.
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Fig. CS19.4 Hatch Cover Top/Bottom Plating Structures

(Newly added)
UR S21 3.6.3.2 Fig.6
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Fig. CS19.5 Hatch Cover Webs of Primary Supporting Members (Newly added)
UR S21 3.6.3.2 Fig.7
Table CS19.6  Allowable Buckling Utilisation Factors (Newly added)
UR S213.6.3.2 Tab.6
Structural component Subject to 71} Allowable buckling utilisation factor
External pressure, as defined in 19.2.4-1(1) 080
Plates and stiffeners
Web of PSM Other loads, as defined in 0.90 for static+dynamic load case
19241(2) 0192415 0.72 for static load case
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19.2.6

(Deleted)

19.2.6 Additional Requirements for Steel Hatch Covers
Carrying Cargoes

1 Where concentrated loads, e.g. container loads, are acting on

steel hatch covers, direct calculations deemed appropriate by the

Society are required.

2 The scantlings of sub structures subject to concentrated loads
acting on steel hatch covers are to be determined taking into

consideration the design cargo loads and permissible stresses

specified in this section.

3 The scantlings of top plates and stiffeners of steel hatch
covers subject to wheel loads are determined by direct calculation or

any other method which deemed appropriate by the Society.

Left
(Deleted)”

as

“19.2.6

19.2.7

Portable Beams, Hatchway Covers, Steel Pontoon
Covers and Steel Weathertight Covers

1  Portable beams are to comply with the following (1) to (8):

M

@

©)

@

The carriers and sockets for portable beams are to be of
substantial construction, having a minimum beaming
surface of 75 mm, and are to be provided with means for the
efficient fitting and securing of the beams.

Coamings are to be stiffened in way of carriers and sockets
by providing stiffeners from these fittings to the deck or by
equivalent strengthening.

Where beams of a sliding type are used, the arrangement is
to ensure that the beams remain properly in position when
the hatchway is closed.

The depth of portable beams and the width of their face
plates are to be suitable to ensure the lateral stability of the
beams. The depth of beams at their ends is not to be less than

19.2.7 Portable Beams, Hatchway Covers, Steel Pontoon
Covers and Steel Weathertight Covers

1  Portable beams are to comply with the following (1) to (7):

(I)  The carriers and sockets for portable beams are to be of

substantial construction, having a minimum beaming

surface of 75 mm, and are to be provided with means for the

efficient fitting and securing of the beams.

Coamings are to be stiffened in way of carriers and sockets

by providing stiffeners from these fittings to the deck or by

equivalent strengthening.

Where beams of a sliding type are used, the arrangement is

to ensure that the beams remain properly in position when

the hatchway is closed.

The depth of portable beams and the width of their face

plates are to be suitable to ensure the lateral stability of the

beams. The depth of beams at their ends is not to be less than

@

©)

Q)
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040 times the depth at their mid-point or 150 mm, 040 times the depth at their mid-point or 150 mm,
whichever is greater. whichever is greater.
(5)  The upper face plates of portable beams are to extend to the (5)  The upper face plates of portable beams are to extend to the
ends of the beams. The web plates are to be increased in ends of the beams. The web plates are to be increased in
thickness to at least twice that at the mid-point for at least thickness to at least twice that at the mid-point for at least
180 mm from each end or to be reinforced with doubling 180 mm from each end or to be reinforced with doubling
plates. plates.
(6) Portable beams are to be provided with suitable gear for (6) Portable beams are to be provided with suitable gear for
releasing them from slings without the need for personnel to releasing them from slings without the need for personnel to
get on the beam. get on the beam.
(7)  Portable beams are to be clearly marked to indicate the deck, (7)  Portable beams are to be clearly marked to indicate the deck,
hatchway and position to which they belong. hatchway and position to which they belong.
(8)  Scantling of hatch beam with variable cross-sections is to be (Newly added) (Newly added)

not less than that obtained from the following formulae.
The net section modulus (cm®) of hatch beams at the mid-
point
A
Zper = ki Zy0:
The net moment of inertia (c”*) of hatch beams at the mid-
point
Lper = Lot
Lot = kol
Znet,., - Net section modulus (cn®) _complying_ with
requirement 19.2.5-4(1)
Lyet,, + Net moment of inertia (cm*) complying with
requirement 19.2.5-4(1)
S . Spacing (m) of portable beams
4 . Unsupported span (1) of portable beams
b : Width (m) of steel hatch covers
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k. and k, : Coefficients obtained from the formulae given
in Table CS19.7
Table CS19.7 Coefficient k1 and /> (Newly added)
ks 32a—-y—-0.8
1+ 7y + 0.4 k, isnot to be taken as less than 1.0
1-7 4 L 7
by 14823 —F A
02+3,/B
£ Overall length of hatch beam  (72)
£, Distance from the end of parallel part to the end of portable beam  (72)
Iy : Moment of inertia at mid-span_ (cr*)
I : Moment of inertia at ends (%)
Zy : Section modulus at mid-span _(crz’)
Z, Section modulus at ends (ci®)

Iy Io
Z, Zy
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19.2.9 Hatch Coaming Strength Criteria
(Omitted)

2 Scantlings of hatch coamings are to be in accordance with the

followings.

(1)  The local net plate thickness (1) of the hatch coaming
plating t.,qmnet 18 nOt to be less than that obtained from
following formula in (a) or (b):

(a) For Type 1 ships

teoamnet = 0.0142s

Py
0.950y

(mm),

but not to be less than 6 + % (mm)
s:  Stiffener spacing (r1m)
P, As specified in 19.2.4(2)
Oy : Minimum yield stress (AV/mm?) of the material
L': Length of shipLi ()
(b) For Type 2 ships

Pcoam

tcoammet = 0.016s 0950, (mm) ,

but not to be less than 9.5 (mm)
P...... : Asspecifiedin 19.2.4(5)
s and oy : As specified in (a) above

(2) For Type 1 ships, where the hatch coaming stiffener is
snipped at both ends, gross thickness t.oqm,gross (m) of
the coaming plate at the sniped stiffener end is not to be less
than that obtained from the following formula:

19.2.9 Hatch Coaming Strength Criteria
(Omitted)

2 Scantlings of hatch coamings are to be in accordance with the

followings.

(1)  The local net plate thickness (1) of the hatch coaming
plating t.,qmnet 18 NOt to be less than that obtained from
following formula:

Py

Lcoammnet = 14.2§ (mm),

Oa,coam

!
but not to be less than 6 + ﬁ (mm)

S:  Secondary stiffener spacing ()
Py As specified in 19.2.4(2)

O',-,',-nn-m = 0.950'1:'
0z: Minimum upper vield stress (\V/mni’) or proof stress
(N/mn?®) of the material

L": Length of shipLi (m)

(2)  Where the hatch coaming secondary stiffener is snipped at
both ends, gross thickness t.oqm gross (mm) of the
coaming plate at the sniped stiffener end is not to be less than
that obtained from the following formula:

(1),2): UR S21 5.1
(3): UR S21 5.1
(4): UR S21 3.6.1
(5): UR S2153.1
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P,s(£ — 0.00055) teoam gross = 19.6 [FEEY5D ()
tCOam;grOSS = 19'6 10000_Y (lnm> oF
[ Secondary stiffener span (172) to be taken as the spacin
£:  Stiffener span (1) to be taken as the spacing of coaming o of coaming_stays pan () pacine
stays o S, Py and gg: As specified in (1) above
s, Py and ogy: As specified in (1) above -

(3)  The net section modulus Z: (c’) and net shear area (cr’) (3)  The net section modulus Zue: (%) and net shear arca (cn?)
of h?tCh coaming Stlffeflers are not to be less than that of hatch coaming secondary stiffeners are not to be less than
obtained from the followmg formula. that obtained from the following formula. For snipped
(a) For TV062 I ships stiffeners at coaming corners, section modulus and shear

.= Past (em3) area at the fixed support are to be increased by 35%.
ne
focOy Zner = = SEPH ()
A i PAS‘g 10_2 ( 2) ne OF
net = Oy o Apet = = ZLFPH (cm?)

s, £, Py and oy: As specified in (2) above S,I, Py and gg As specified in (2) above

fne : Coefficient according to the type of end connection of
stiffeners given by the following formula:
fne_= 12 with both ends constant
= 8 for the end spans of stiffeners sniped at the coaming
corners
For sniped stiffeners of coaming at hatch corners shear area
obtained from the above formula has to be increased by 35%.
(b) For Type 2 ships

Peoamst?

Zper = 1.21 =22 (i)

bcCpOy
fne : Coefficient according to the type of end connection of
stiffeners given by the following formula:
fne_= 16 with both ends constant
= 12 for the end spans of stiffeners sniped at the

coaming Cormers
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¢, = Ratio of the plastic section modulus to the elastic
section modulus of the stiffeners with an attached plate
breadth (7mm) equal to 40t 4gp ner. Where teggm ner
is the plate net thickness
= 1.16 in the absence of more precise evaluation
s, £, and oy : As specified in (2) above
P.oom : As specified in 19.2.4(5)

(4) Buckling strength assessment of hatch coaming is to be
carried out by the method as deemed appropriate by the
Society.

(5) The net scantlings of hatch coaming stays are to be in
accordance with following (a) to (c¢) and coaming stays are
to be designed for the loads transmitted through them and
permissible stresses according to 19.2.5-1.

(a) For hatch coaming stays considered to be simple beams
(see Examples 1 and 2 of Fig. CS19. 6), the net section
modulus Z.r (cm’) of such stays at their deck
connections and the net scantling t,, ¢ (7mm) of their
webs are not to be less than that obtained from
following formulae.

H:2s.P X

190, (en?)
2H;scP
oyh

He: Hatch coaming stay height (172)

h:  Hatch coaming stay depth ()

S¢: Hatch coaming stay spacing (1171)

Znet =

twnet = (mm)

&: As specified in (1) above

P : Pressure (kN/n®) on coaming taken as P4 defined in

@

©®)

Buckling strength assessment of hatch coaming is to be
carried out by the method as deemed appropriate by the
Society.

The net scantlings of hatch coaming stays are to be in
accordance with following (a) to (¢):

(a) Forhatch coaming stays considered to be simple beams
(see Examples 1 and 2 of Fig. CS19.8), the net section
modulus Zwr (cm’) of such stays at their deck
connections and the netscantling t,, 0, (mm) of their
webs are not to be less than that obtained from

following formulae.
526HESPy
Znet = _(em’)
OF
2HcSPy

twnet = M

He: Hatch coaming stay height (172)
h:  Hatch coaming stay depth (771)
S: Hatch coaming stay spacing (1)
or_and Py As specified in (1) above
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19.2.4(2) for Type 1 shipsand as P,,,,, defined in
19.2.4(5) for Type 2 ships.

(b) For coaming stays other than those in (a) above (see

©

Example 3 of Fig. CS19.6), the stresses are generally
to be determined through FEM, and the calculated
stresses are to satisfy the permissible stress criteria of
19.2.5-1.

For calculating the net section modulus of coaming
stays, the area of their face plates is to be taken into
account only when it is welded with full penetration
welds to the deck plating and an adequate underdeck
structure s fitted to support the stresses transmitted by
them.

(b) For coaming stays other than those in (a) above (see
Example 3 of Fig. CS19.8), the stresses are generally
to be determined through grillage analysis or FEM, and
the calculated stresses are to satisfy the permissible
stress criteria of 19.2.5-1.

(c) For calculating the net section modulus of coaming
stays, the area of their face plates is to be taken into
account only when it is welded with full penetration
welds to the deck plating and an adequate underdeck
structure s fitted to support the stresses transmitted by
them.

Fig. CS1986 Examples of eCoaming sStays
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Example3
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(Deleted)

3  Coamings are to be additionally supported by efficient
brackets or stays provided from the horizontal stiffeners to the deck at
intervals of approximately 3 metres.

4  Coaming plates are to extend to the lower edge of the deck
beams or hatch side girders are to be fitted that extend to the lower
edge of the deck beams (see Fig. CS19.7). Extended coaming plates
and hatch side girders are to be flanged or fitted with face bars or half-
round bars, except where specially approved by the Society.

5  Hatch coamings and hatch coaming stays are to comply with
the following requirements:

(Omitted)

3  The coamings for hatchways in Position I or coamings of
760 mm_or more in height for hatchways in Position II are to be
stiffened in a suitable position below the upper edge by a horizontal
stiffener; the breadth of the horizontal stiffener is not to be less than
180 mm.

4  Coamings are to be additionally supported by efficient
brackets or stays provided from the horizontal stiffeners specified in -
3 to the deck at intervals of approximately 3 metres.

5  Coaming plates are to extend to the lower edge of the deck
beams or hatch side girders are to be fitted that extend to the lower
edge of the deck beams (see Fig. CS19.9). Extended coaming plates
and hatch side girders are to be flanged or fitted with face bars or half-
round bars, except where specially approved by the Society.

6  Hatch coamings and hatch coaming stays are to comply with
the following requirements:

(Omitted)

(Deleted)
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Fig. CS19.97 Example for the eExtension of eCoaming gPlates
Hatch coaming
[
&J &J "+ Hatchside girder

/Deck;?
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19.2.10 Closing Arrangements

1
(1

@

Securing devices

Securing devices between covers and coamings and at
cross-joints are to ensure weathertightness.
The means for securing and maintaining weathertightness
by using gaskets and securing devices are to comply with the
following (a) to (f). The means for securing and maintaining
weathertightness of weathertight covers are to be to the
satisfaction of the Society. Arrangements are to ensure that
weathertightness can be maintained in any sea condition.

(a) The weight of covers and any cargo stowed thereon are
to be transmitted to the ship structure.

(b) Gaskets and compression flat bars or angles which are
arranged between covers and the ship structure and
cross-joint elements are to be in compliance with the
following i) to iv):

i)  Compression bars or angles are to be well rounded
where in contact with the gaskets and are to be
made of corrosion-resistant materials.

i) The gaskets are to be of relatively soft elastic
materials. The material is to be of a quality suitable
for all environmental conditions likely to be
experienced by the ship, and is to be compatible
with the cargoes carried.

iii) A continuous gasket is to be effectively secured to
the cover. The material and form of gasket
selected are to be considered in conjunction with
the type of cover, the securing arrangement and
the expected relative movement between the

19.2.10 Closing Arrangements

1
(M

@

Securing devices

Securing devices between covers and coamings and at
cross-joints are to ensure weathertightness.
The means for securing and maintaining weathertightness
by using gaskets and securing devices are to comply with the
following (a) to (f). The means for securing and maintaining
weathertightness of weathertight covers are to be to the
satisfaction of the Society. Arrangements are to ensure that
weathertightness can be maintained in any sea condition.

(a) The weight of covers and any cargo stowed thereon are
to be transmitted to the ship structure through steel to
steel contact.

(b) Gaskets and compression flat bars or angles which are
arranged between covers and the ship structure and
cross-joint elements are to be in compliance with the
following i) to iii):

1)  Compression bars or angles are to be well rounded
where in contact with the gaskets and are to be
made of corrosion-resistant materials.

i) The gaskets are to be of relatively soft elastic
materials. The material is to be of a quality suitable
for all environmental conditions likely to be
experienced by the ship, and is to be compatible
with the cargoes carried.

iii) A continuous gasket is to be effectively secured to
the cover. The material and form of gasket
selected are to be considered in conjunction with
the type of cover, the securing arrangement and

URS21 6.1
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cover and ship structure. the expected relative movement between the
cover and ship structure.
iv) The specification or grade of the packing material (Newly added) (Newly added)
is to be indicated on the drawings.
(c) Securing devices attached to hatchway coamings, (c) Securing devices attached to hatchway coamings, URS216.14
decks or covers are to be in compliance with the decks or covers are to be in compliance with the
following i) to vi): following i) to v):
1)  Arrangement and spacing of securing devices are 1)  Arrangement and spacing of securing devices are
to be determined with due attention to the to be determined with due attention to the
effectiveness for weathertightness, depending effectiveness for weathertightness, depending
upon the type and the size of hatch cover as well upon the type and the size of hatch cover as well
as to the stiffness of the cover edges between the as to the stiffness of the cover edges between the
securing devices. securing devices.
ii) The moment of inertia (") of the edge elements (Newly added) (Newly added)

of hatch covers is not to be less than that obtained

from the following formula:

I = 6pa* (cm*)

a : Spacing (m) between securing devices, not to
be taken less than 2 m

p_: Packing line pressure (N/mm), minimum 5
Nimm

iii) The gross sectional area (cm”) of each securing

device is not to be less than that obtained from the

following formula. However, rods or bolts are to

have a net diameter not less than 19 mm for

hatchways exceeding 5 ° in area.

A=0.28ap/f

ii) The gross sectional area (cm”) of each securing
device is not to be less than that obtained from the
following formula. However, rods or bolts are to
have a net diameter not less than 19 mm for
hatchways exceeding 5 ° in area.

A =0.28ap/f

a: Half the distance (1) between two adjacent
securing devices, measured along the hatch
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fi As obtained from the following formula:

f = (ov/235)°

oy :_ Minimum vyield stress (N/mm?) of the steel
used for fabrication, but not to be taken
greater than 70% of the ultimate tensile
strength

e: A coefficient determined according to the
value of gy, as follows:
1.0 for oy < 235 Nimm’

0.75 for ay > 235 Nimm?

a and p: As specified in (ii) above

Individual securing devices on each cover are to
have approximately the same stiffness
characteristics.

Where rod cleats are fitted, resilient washers or
cushions are to be incorporated.

Where hydraulic cleating is adopted, a positive
means is to be provided to ensure that it remains
mechanically locked in the closed position in the
event of failure of the hydraulic system.

iii)

cover periphery (see Fig. CS19.3)
p:  Packing line pressure (NV/mim), minimum 5
Nmm

/- Asobtained from the following formula:

f = (0p/235)°

ox: Minimum upper yield stress (NV/mm’) of the
steel used for fabrication, but not to be taken
greater than 70% of the ultimate tensile
strength

e:  Coefficient taken as equal to
1.0 for or < 235 Nmm?

0.75 for o > 235 Nimm’

Individual securing devices on each cover are to
have approximately the same stiffness
characteristics.

Where rod cleats are fitted, resilient washers or
cushions are to be incorporated.

Where hydraulic cleating is adopted, a positive
means is to be provided to ensure that it remains
mechanically locked in the closed position in the
event of failure of the hydraulic system.
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(d) A drainage arrangement equivalent to the standards
specified in the following is to be provided.

©

i

iif)

V)

Drainage is to be arranged inside the line of
gaskets by means of a gutter bar or vertical
extension of the hatch side and end coaming. If an
application is made by the owner of a container
carrier and the Society deems it to be appropriate,
special consideration will be given to this
requirement.

Drain openings are to be arranged at the ends of
drain channels and are to be provided with
effective means such as non-return valves or the
equivalent for preventing the ingress of water
from outside. It is unacceptable to connect fire
hoses to the drain openings for this purpose.
Cross-joints of multi-panel covers are to be
arranged with a drainage channel for water from
space above the gasket and a drainage channel
below the gasket.

If a continuous outer steel contact between cover
and ship structure is arranged, drainage from the
space between the steel contact and the gasket is
also to be provided for.

Drain _openings in hatch coamings are to be

arranged with sufficient distance to areas of stress
concentration (e.g. hatch corners, transitions to
crane posts).

It is recommended that ships with steel weathertight
covers are supplied with an operation and maintenance
manual which includes the following i) to v):

(d) A drainage arrangement equivalent to the standards
specified in the following is to be provided.

i) Drainage is to be arranged inside the line of
gaskets by means of a gutter bar or vertical
extension of the hatch side and end coaming. If an
application is made by the owner of a container
carrier and the Society deems it to be appropriate,
special consideration will be given to this
requirement.

i) Drain openings are to be arranged at the ends of
drain channels and are to be provided with
effective means such as non-return valves or the
equivalent for preventing the ingress of water
from outside.

iil) Cross-joints of multi-panel covers are to be
arranged with a drainage channel for water from
space above the gasket and a drainage channel
below the gasket.

iv) If a continuous outer steel contact between cover
and ship structure is arranged, drainage from the
space between the steel contact and the gasket is
also to be provided for.

(Newly added)

(e) It is recommended that ships with steel weathertight
covers are supplied with an operation and maintenance
manual which includes the following i) to v):

(d)(),(11),(iv): UR S21
54.5

(d)di):  Rec.Nol4
322

(H: URS216.14

(Newly added)
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i)  Opening and closing instructions i)  Opening and closing instructions
i) Maintenance requirements for packing, securing i) Maintenance requirements for packing, securing
devices and operating items devices and operating items
iii) Cleaning instructions for drainage systems iii) Cleaning instructions for drainage systems
iv) Corrosion prevention instructions iv) Corrosion prevention instructions
v) List of spare parts v) List of spare parts
(f) Securing devices of special design in which significant (f) Securing devices of special design in which significant
bending or shear stresses occur may be designed as bending or shear stresses occur may be designed as
anti-lifting devices according to -2 below. The packing anti-lifting devices according to -2 below.
line pressure g is to be specified, and as load, ¢
multiplied by the spacing between securing devices a
(m) is to be applied.
2 The securing devices of hatch covers, on which cargo is to be 2 The securing devices of hatch covers, on which cargo is to be UR S216.1.5

lashed, are to be designed for a lifting force resulting from the loads
according to 19.2.4(4) (see Fig. CS19.8). Unsymmetrical loading,
which may occur in practice, is to be considered. Under such loading,
the equivalent stress (NV/mm?) in securing devices is not to be greater
than that obtained from the following formula. Anti-lifting devices
may be dispensed with at the discretion of the Society.

150
O = k_l

k. As obtained from the following formula:

(235>e

k L=\

Oy

gy :  Minimum vield stress (V/mm?) of the material

e:  Asgiven below
0.75 for oy > 235

lashed, are to be designed for a lifting force resulting from the loads
according to 19.2.4(4) (see Fig. CS19.10). Unsymmetrical loading,
which may occur in practice, is to be considered. Under such loading,
the equivalent stress (NV/mm?) in securing devices is not to be greater
than that obtained from the following formula. Anti-lifting devices
may be dispensed with at the discretion of the Society.
150
O = k_l

k. As obtained from the following formula:

(235>e
klz I
9F

0z: Minimum upper vield stress (N/mni®) or proof stress
(N/mn?®) of the material
e Asgiven below

0.75 for Of > 235
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1.00 for oy < 235 100 for o < 235
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Fig. CS194688 Lifting £Forces at a hkHatch eCover
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19.2.11 Hatch Cover Supports, Stoppers and Supporting
Structures
1  Hatch cover supports, stoppers and supporting structures
subject to the provisions of 19.2 are to comply with the following (1)
to (3):
(1)  For the design of the securing devices for the prevention of
shifting, the horizontal mass forces 7 obtained from the
following formula are to be considered. Acceleration in the
longitudinal direction, ay , and in the transverse
direction, ay , does not need to be considered as acting
simultaneously.
F=ma
m: Sum of mass of cargo lashed on the hatch cover and
mass of hatch cover
a:  Acceleration obtained from the following formula
ay = 0.2g for longitudinal direction
ay = 0.5¢g for transverse direction
The design load for determining the scantlings of stoppers is
not to be less than that obtained from 19.2.4(2) and (1),
whichever is greater. Stress in the stoppers is to comply with
the criteria specified in 19.2.5-1(1).
The details of hatch cover supporting structures are to be in
accordance with the following (a) to (g):
(@) The nominal surface pressure (N/nm?) of a hatch cover
supports is not to be greater than that obtained from the

@

©)

following formula:
Pimax = APy in general
Pymax = 35, for metallic  supporting

19.2.11 Hatch Cover Supports, Stoppers and Supporting
Structures

Hatch cover supports, stoppers and supporting structures

subject to the provisions of 19.2 are to comply with the following (1)
to (3):
(1)  For the design of the securing devices for the prevention of
shifting, the horizontal mass forces / obtained from the
following formula are to be considered. Acceleration in the
longitudinal direction, ay , and in the transverse
direction, ay , does not need to be considered as acting

simultaneously.
F =ma
m: Sum of mass of cargo lashed on the hatch cover and
mass of hatch cover
a:  Acceleration obtained from the following formula
ay = 0.2g for longitudinal direction
ay = 0.5¢g for transverse direction
The design load for determining the scantlings of stoppers is
not to be less than that obtained from 19.2.4(2) and (1),
whichever is greater. Stress in the stoppers is to comply with
the criteria specified in 19.2.5-1(1).
The details of hatch cover supporting structures are to be in
accordance with the following (a) to (g):
(@) The nominal surface pressure (N/nm?) of a hatch cover
supports is not to be greater than that obtained from the

@

©)

following formula:
Pnmax = dPn in general
Pnmax = 3Pn for metallic supporting

URS216.2
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d: As given by the following formula. Where d

Li:

ds:

P,:

surface not subjected to relative displacements

exceeds 3, d is to be taken as 3.

d =3.75-0.015L,
dmin = 1.0 in general
dmin = 2.0 for partial loading conditions
Distance (71) measured on the waterline at the
scantling draught ds from the forward side of the
stem to the centre of the rudder stock. Li is to be
not less than 96% and need not exceed 97% of the
extreme length on the waterline at the scantling
draught ds. In ships without rudder stocks (e.g.
ships fitted with azimuth thrusters), the Rule
length L1 is to be taken equal to 97% of the
extreme length on the waterline at the scantling
draught ds.
Scantling draught (m) at which the strength
requirements for the scantlings of the ship are met
and represents the full load condition; it is to be not
less than that corresponding to the assigned
freeboard.
As obtained from Table CS19.8

d: As given by the following formula. Where d

Li:

ds:

surface not subjected to relative displacements

exceeds 3, d is to be taken as 3.

d =3.75-0.015L,
dmin = 1.0 in general
dmin = 2.0 for partial loading conditions
Distance (71) measured on the waterline at the
scantling draught ds from the forward side of the
stem to the centre of the rudder stock. Li is to be
not less than 96% and need not exceed 97% of the
extreme length on the waterline at the scantling
draught ds. In ships without rudder stocks (e.g.
ships fitted with azimuth thrusters), the Rule
length L1 is to be taken equal to 97% of the
extreme length on the waterline at the scantling
draught ds.
Scantling draught (m) at which the strength
requirements for the scantlings of the ship are met
and represents the full load condition; it is to be not
less than that corresponding to the assigned
freeboard.

Pn: Asobtained from Table CS19.10
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Table CS19.498Permissible aNominal sSurface pPressure ggP, UR S21 6.2.2 Tab.7
Pn when loaded by
Material ) Horizontal force
Vertical force
(on stoppers)
Hull structure steel 25 40
Hardened steel 35 50
Lower friction materials 50
(b) Where large relative displacements of the supporting (b) Where large relative displacements of the supporting UR S216.2

surfaces are to be expected, the use of material having
low wear and frictional properties is recommended.
Drawings of the supports are to be submitted. In these
drawings, the permitted maximum pressure given by
the material manufacturer is to be specified.

When the manufacturer of the vertical hatch cover
support material can provide proof that the material is
sufficient for the increased surface pressure, not only
statically but under dynamic conditions, the
permissible nominal surface pressure P, a0 > aS

©

@

specified in (a) above, may be relaxed at the discretion
of the Society. However, realistic long term
distributions of spectra for vertical loads and relative
horizontal motion between hatch covers and hatch
cover stoppers are as deemed appropriate by the
Society.

Irrespective of the arrangement of stoppers, the
supports are to be able to transmit the following force
P;, in the longitudinal and transverse direction.

Py
P=nT
Py: Vertical supporting force

©

surfaces are to be expected, the use of material having
low wear and frictional properties is recommended.
Drawings of the supports are to be submitted. In these
drawings, the permitted maximum pressure given by
the material manufacturer is to be specified.

When the manufacturer of the vertical hatch cover
support material can provide proof that the material is
sufficient for the increased surface pressure, not only
statically but under dynamic conditions, the
permissible nominal surface pressure Py max @S

©

@

specified in (a) above, may be relaxed at the discretion
of the Society. However, realistic long term
distributions of spectra for vertical loads and relative
horizontal motion between hatch covers and hatch
cover stoppers are as deemed appropriate by the
Society.

Irrespective of the arrangement of stoppers, the
supports are to be able to transmit the following force
pn in the longitudinal and transverse direction.

Py

Pn=i
py: Vertical supporting force

©
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w: Friction coefficient generally to be taken as 0.5. wu: Friction coefficient generally to be taken as 0.5.
For non-metallic or low-friction materials, the For non-metallic or low-friction materials, the
friction coefficient may be reduced as appropriate friction coefficient may be reduced as appropriate
by the Society. However, in no case u is to be by the Society. However, in no case u is to be
less than 0.35. less than 0.35.
(f) Stresses in supporting structures are to comply with the (f) Stresses in supporting structures are to comply with the
criteria specified in 19.2.5-1(1). criteria specified in 19.2.5-1(1).
(g) For substructures and adjacent constructions of (g) For substructures and adjacent constructions of
supports subjected to horizontal forces Py, special supports subjected to horizontal forces pj, , special
consideration is to be given to fatigue strength. consideration is to be given to fatigue strength.

2 For steel weathertight hatch covers of Type 2 ships, effective 2. (Newly added) (Newly added)
means for stoppers complying with the requirements in Table UR S216.2.3
(CS19.9 against the horizontal green sea forces acting on them are to
be provided.

(Newly added)
Table CS19.9 Strength Requirements for Stoppers UR S21 623

Design pressure As specified in 19.2.4(7).

Allowable _equivalent | In stoppers, their supporting structures and the stopper welds (calculated at the throat of welds), the equivalent

stress stress is not to exceed the allowable value of 0.8 times the vield stress of the material.
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EFFECTIVE DATE AND APPLICATION

1. The effective date of the amendments is 1 July 2024.

2. Notwithstanding the amendments to the Rules, the current
requirements apply to ships for which the date of contract
for construction* is before the effective date.

*  “contract for construction’ is defined in the latest version
of TACS Procedural Requirement (PR) No.29.

IACS PR No.29 (Rev.0, July 2009)

1. The date of “contract for construction” of a vessel is the date on which the contract to build the
vessel is signed between the prospective owner and the shipbuilder. This date and the
construction numbers (i.e. hull numbers) of all the vessels included in the contract are to be
declared to the classification society by the party applying for the assignment of class to a
newbuilding.

2. The date of “‘contract for construction” of a series of vessels, including specified optional vessels
forwhich the option is ultimately exercised, is the date on which the contract to build the series
is signed between the prospective owner and the shipbuilder.

For the purpose of this Procedural Requirement, vessels built under a single contract for
construction are considered a “series of vessels” if they are built to the same approved plans
for classification purposes. However, vessels within a series may have design alterations from
the original design provided:

(1)  such alterations do not affect matters related to classification, or

(2) If the alterations are subject to classification requirements, these alterations are to
comply with the classification requirements in effect on the date on which the
alterations are contracted between the prospective owner and the shipbuilder or, in the
absence of the alteration contract, comply with the classification requirements in effect
on the date on which the alterations are submitted to the Society for approval.

The optional vessels will be considered part of the same series of vessels if the option is exercised
not later than 1 year after the contract to build the series was signed.

3. If a contract for construction is later amended to include additional vessels or additional options,
the date of ““contract for construction” for such vessels is the date on which the amendment to
the contract, is signed between the prospective owner and the shipbuilder. The amendment to|
the contract is to be considered as a “new contract” to which 1. and 2. above apply.

4. If a contract for construction is amended to change the ship type, the date of “contract for
construction” of this modified vessel, or vessels, is the date on which revised contract or new
contract is signed between the Owner, or Owners, and the shipbuilder.

Note:
This Procedural Requirement applies fiom 1 July 2009.
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GUIDANCE FOR THE SURVEY AND CONSTRUCTION OF STEEL SHIPS
Part B CLASS SURVEYS
B1 GENERAL
B1.3 Definitions B1.3 Definitions URS217.2
B1.3.1 Terms B1.3.1 Terms
(Omitted.) (Omitted)
3 “Hatch covers and hatch coamings for cargo holds of ships 3 “Hatch covers and hatch coamings for cargo holds of ships

stipulated otherwise by the Society” in 1.3.1(6)(b), Part B of the
Rules is as specified in the following (1) to (5).
(Omitted)

(4) Hatch covers and hatch coamings of ships which are
contracted for construction on or after 1 July 2012 except
bulk carriers defined in 1.3.1(13), Part B (excluding those
affixed with the notation “CSR”), self-unloading ships
defined in 1.3.1(19), Part B and ships other than ordinary
bulk carriers with a single deck, and bilge hopper tanks,
topside tanks and a double bottom for the length of the cargo
area. Renewal thickness (frenewal) 18 given by the following
formula. If a voluntary addition is included in as built
thickness, the value may be at the discretion of the Society.

frenewal = fasbuitt —Zc + 0.5 (mm)
fashuilt: as built thickness (17171)
fe: Corrosion addition specified in Table B1.3.1-1(d)
Where corrosion addition z is 1.0 (mm), renewal

stipulated otherwise by the Society” in 1.3.1(6)(b), Part B of the

Rules is as specified in the following (1) to (4).
(Omitted)

@ Hatch covers and hatch coamings of ships complying with the
requirements in 14.6, Part 1, Part C of the Rules or 19.2, Part
CS of the Rules, and ships which are contracted for construction
onor after 1 July 2012. Renewal thickness (#renewal) is given by the
following formula. If a voluntary addition is included in the as
built thickness, the value may be at the discretion of the Society.

trenewal = fasbuilt —fc +0.5 (mm)
fashuilt: as built thickness (1771)
fe: Corrosion addition specified in Table B1.3.1-1(d)
Where corrosion addition z is 1.0 (mm), renewal
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thickness may be given by the formula frenewal = fasbuit — thickness may be given by the formula frenewal = fasbuit —
te (mm) te (mm)
(Omitted) (Omitted)

(5) Hatch covers and hatch coamings of ships which are | (Newly added)
contracted for construction on or after 1 July 2024
(excluding those affixed with the notation “CSR”). Renewal
thickness (Zenewal) is given by the following formula. If a
voluntary addition is included in as built thickness, the value
may be at the discretion of the Society.

trenewal = fasbuilt._—tc + 0.5 (mm)
fas-buili: @s built thickness (mm)
te: Corrosion addition specified in Table B1.3.1-1(e)
Where corrosion addition # is 1.0 (mm), renewal
thickness may be given by the formula frenewal = fasbuilt. —

Ic 1mm)

(Newly added)
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Table B1.3.1-1(e) (Newly added)
Type Ship type Framing system mm URS217.1
Single skin hatch covers 20
- | Top, side and bottom plating 15
Ships other than the below Double _skin
Tore | hatch covers Internal structural members 1.0
ship Hatch coamings, hatch coaming stays and stiffeners 15
Car carrier
Hatch coamings 15
Ore carrier Single skin hatch covers 20
Combination carriers which are designed to carry ] ] ] 20
) . . . . . . D plating 2.0
either oil or solid cargoes in bulk, like ore/oil carriers. —hDa(thle skin | Top. side and bottom platin
. . covers
Tlhil&z Self-unloading ships Internal structural members 15
Ship (Ships _ specified in  1.3.1(13), Part . . _
Bexcluding those affixed with the nofation Hatch coamings, hatch coaming stays and stiffeners s
“CSR”)and (19)) o
Notes

(1) Corrosion additions for both sides of hatch covers and hatch coamings on non-exposed decks are to be as deemed appropriate by the Society.

(2) The definitions of Type 1 ship and Type 2 ship are given 14.6.1.2, Part 1, Part C.

EFFECTIVE DATE AND APPLICATION

The effective date of the amendments is 1 July 2024.
Notwithstanding the amendments to the Guidance, the
current requirements apply to the surveys for which the

application is submitted to the Society before the effective
date.
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Part CS

HULL CONSTRUCTION AND EQUIPMENT OF SMALL SHIPS

CS19 HATCHWAYS, MACHINERY SPACE OPENINGS AND OTHER DECK OPENINGS

CS19.2 Hatchways

(Deleted)

CS19.2 Hatchways

(CS19.2.1 Application

1 Notwithstanding ship length, the construction and means for
closing cargo and other hatchways of bulk carriers defined in
1.3.1(13), Part B of the Rules, self-unloading ships defined in
1.3.1(19), Part B of the Rules and ships intended to be registered as
“bulk carriers” are to comply with relevant requirements in Part
CSR-B&T or Part CSR-B of the Rules.

2 When the requirements for hatchways in Part CSR-B&T or
Part CSR-B of the Rules apply to hatchways of ships in accordance
with -1 above, the corrosion additions for hatch coamings, hatch
coaming stays and stiffeners may be taken as 1.5 mm.

(Deleted)

CS19.2.4Design Loads for Steel Hatch Covers, Portable
Beams and Hatchway Coamings
1  Design vertical wave load Prc as specified in 19.2.4(1), Part
CS of the Rules is to comply with the following requirements.

(1)  Positions I and Il may be determined in accordance with Fig.
CS19.2.4-1 and -2.

(2)  Where an increased freeboard is assigned, the design load
for hatch covers according to 19.2.4(1), Part CS of the
Rules on the actual freeboard deck may be as required for a
superstructure deck, provided the summer freeboard is such

CS19.24Design Loads for Steel Hatch Covers, Portable
Beams and Hatchway Coamings
1  Design vertical wave load Py as specified in 19.2.4(1), Part
CS of the Rules is to comply with the following requirements.

(1)  Positions I and I may be determined in accordance with Fig.
CS19.2.4-1 and -2.

(2)  Where an increased freeboard is assigned, the design load
for hatch covers according to 19.2.4(1), Part CS of the
Rules on the actual freeboard deck may be as required for a
superstructure deck, provided the summer freeboard is such

URS211.22
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that the resulting draught will not be greater than that that the resulting draught will not be greater than that
corresponding to the minimum freeboard calculated from corresponding to the minimum freeboard calculated from
an assumed freeboard deck situated at a distance at least an assumed freeboard deck situated at a distance at least
equal to one superstructure standard height (as per equal to one superstructure standard height (as per
Regulation 33 of the “International Convention on Load Regulation 33 of the “International Convention on Load
Lines, 1966 and Protocol of 1988 relating to the Lines, 1966 and Protocol of 1988 relating to the
International Convention on Load Lines, 1966”) below the International Convention on Load Lines, 1966”) below the
actual freeboard deck (see Fig. CS19.2.4-2). actual freeboard deck (see Fig. CS19.2.4-2).
(Omitted) (Omitted)
(Deleted) (Deleted)

CS19.2.5Strength Criteria of Steel Hatch Covers and Hatch
Beams
1 Where scantlings of structural members of steel hatch covers
are determined based upon direct calculations, the following
requirements are to be applied. Those not specified in this paragraph
are to comply with the requirements in Chapter 8, Part 1, Part C of
the Rules.
(1) Loads
The design wave loads imposed on steel hatch covers are to
be Prspecified in 19.2.4(1), Part CS of the Rules.
(2)  Modelling of structures
(a) The structural model is to be able to reproduce the
behaviour of the structure with the highest possible
fidelity. Stiffeners and primary supporting members
subject to pressure loads are to be included in the
modelling. However, buckling stiffeners may be
disregarded for stress calculation.
(b) Net scantlings which do not include corrosion additions
are to be used for modelling.
(¢) In no case is element width to be larger than stiffener
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3)

spacing. The ratio of element length to width is not to
exceed 4. The element height of the webs of primary
supporting members is not to exceed one-third of the
web height.

(d) The structural model is to be supported by pads. If the
arrangement of pads differs from the arrangement of
stiffeners, the edge elements of steel hatch covers are
also to be modelled.

Permissible value

“4)

When the loads specified in (1) act on the structural model
specified in (2), the net scantlings are to be determined so
that the stress and deflection generated in each structural
member satisfy the allowable values specified in 19.2.5-1,
Part CS of the Rules.

Miscellaneous

(a)__The thickness of the top plating of steel hatch covers is
to comply with the requirements in 19.2.5-2, Part CS
of the Rules.

(b) The scantlings of the secondary stiffeners of steel
hatch covers are to comply with the requirements in
19.2.5-3, Part CS of the Rules.

(c) The buckling strength for the structural members
forming steel hatch covers is to comply with the
requirements in 19.2.5-6, Part CS of the Rules.
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(Deleted)

(CS19.2.6 Additional Requirements for Steel Hatch Covers

1

Carrying Cargoes

“Direct calculations deemed appropriate by the Society” in

19.2.6-1. Part CS of the Rules refers to calculations that comply with

the following requirements. Those not specified in this paragraph are

to comply with the requirements in Chapter 8, Part 1, Part C of the

Rules..

(1) Loads

2)

(a)

The loads acting on steel hatch covers are to be

(b)

according to 19.2.4, Part CS of the Rules based on the
type of load and loading condition. Except as deemed
necessary by the Society, no loads are to be assumed

to act jointly.
No dynamic loads due to ship motion are to be

assumed as the wheel loads from wheeled vehicles
only used for loading/unloading while in port.

Modelling of Structures

(a)

The structural model is to be able to reproduce the

(b)

behaviour of the structure with the highest possible
fidelity. Stiffeners and primary supporting members
subject to pressure loads are to be included in the
modelling. However, buckling stiffeners may be
disregarded for stress calculation.

Net scantlings which do not include corrosion additions

(c)

are to be used for modelling.
In no case is element width to be larger than stiffener

spacing. The ratio of element length to width is not to
exceed 4. The element height of the webs of primary
supporting members is not to exceed one-third of the

(Deleted)
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3)

web height.
(d) The structural model is to be supported by pads. If the

arrangement of pads differs from the arrangement of
stiffeners, the edge elements of steel hatch covers are
also to be modelled.

Permissible values

2

When the loads specified in (1) act on the structural model
specified in (2), the net scantlings are to be determined so
that the stress and deflection generated in each structural
member satisfy the allowable values specified in 19.2.5-1,
Part CS of the Rules.
The details for steel hatch covers carrying cargoes are to

comply with the following (1) to (4):

1)

To prevent damage to hatch covers and the ship structure,

2)

the location of stoppers is to be compatible with the relative
movements between hatch covers and the ship structure.
Hatchway covers and supporting structures are to be

3)

adequately stiffened to accommodate the load from hatch
COVers.
At the cross-joints of multi-panel covers, vertical guides

“4)

(male/female) are to be fitted to prevent excessive relative
vertical deflections between loaded/unloaded panels.
The construction and scantlings of hatchways on exposed

parts or on the lower deck are to comply with the following

requirements in addition to those of 19.2, Part CS of the

Rules.

(a) The loading arrangement is to be clearly shown in
drawings submitted for approval. In the case of freight
containers, the type and location are to be additionally
described.
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(b) Girders or stiffeners are to be provided for
reinforcement beneath the comer fittings of freight
containers.
(c) _The top plates of hatch covers, upon which wheeled
vehicles are loaded, are to comply with the following:
1) The thickness of hatch cover top plating may be
determined by direct calculation or in accordance
with CS17.4.5.

i) The scantlings of the stiffeners of hatch covers
may be determined by direct calculation or in
accordance with CS10.7.1.

CS19.2.12 Steel Hatchway Covers for Container Carriers

1  Inthe application of the requirements of 19.2.12, Part CS of
the Rules, the height of coamings above the upper surface of the deck
where the hatchway covers are fitted is to be at least 600 1.

(Omitted)

CS19.2.12 Steel Hatchway Covers for Container Carriers
1  Inthe application of the requirements of 19.2.12, Part CS of
the Rules, the height of coamings above the upper surface of the deck
where the hatchway covers are fitted is to be at least 600 mm in
Position II.
(Omitted)

UR S214.22
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EFFECTIVE DATE AND APPLICATION

1. The effective date of the amendments is 1 July 2024.

2. Notwithstanding the amendments to the Guidance, the
current requirements apply to ships for which the date of
contract for construction™ is before the effective date.

* “contract for construction” is defined in the latest version
of TACS Procedural Requirement (PR) No.29.

TACS PR No.29 (Rev.0, July 2009)

1. The date of “contract for construction” of a vessel is the date on which the contract to build the
vessel is signed between the prospective owner and the shipbuilder. This date and the
construction numbers (i.e. hull numbers) of all the vessels included in the contract are to be
declared to the classification society by the party applying for the assignment of class to a
newbuilding.

2. The date of “‘contract for construction” of a series of vessels, including specified optional vessels
for which the option is ultimately exercised, is the date on which the contract to build the series
is signed between the prospective owner and the shipbuilder.

For the purpose of this Procedural Requirement, vessels built under a single contract for
construction are considered a “series of vessels” if they are built to the same approved plans
for classification purposes. However, vessels within a series may have design alterations from
the original design provided:

(1)  such alterations do not affect matters related to classification, or

(2) If the alterations are subject to classification requirements, these alterations are to
comply with the classification requirements in effect on the date on which the
alterations are contracted between the prospective owner and the shipbuilder or, in the
absence of the alteration contract, comply with the classification requirements in effect
on the date on which the alterations are submitted to the Society for approval.

The optional vessels will be considered part of the same series of vessels if the option is exercised
not later than 1 year after the contract to build the series was signed.

3. If'a contract for construction is later amended to include additional vessels or additional options,
the date of ““contract for construction” for such vessels is the date on which the amendment to
the contract, is signed between the prospective owner and the shipbuilder. The amendment to|
the contract is to be considered as a “new contract” to which 1. and 2. above apply.

4. If a contract for construction is amended to change the ship type, the date of “contract for
construction” of this modified vessel, or vessels, is the date on which revised contract or new
contract is signed between the Owner, or Owners, and the shipbuilder.

Note:
This Procedural Requirement applies fiom 1 July 2009.
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