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GENERAL RULES FOR CONSTRUCTION OF OCEAN-GOING FISHING VESSELS 2025

GENERAL

1 Application

1.1 Unless expressly provided otherwise, Rules for Construction of Ocean-going Fishing
Vessels ( referred to as this Rules) of China Classification Society ( referred to as CCS) apply to
ocean-going steel fishing vessels with L; of 24m and over and ocean-going fiber reinforced
plastics fishing vessels with L; of less than 40m (hereinafter referred to as fishing vessels).

1.2 Steel fishing vessels of less than 24 m in load line length, reference may be made to the
requirements of the Rules.

1.3 Any steel fishing vessel to be classed with CCS or maintain such class assigned shall also
comply with the relevant provisions of PART 1 and CHAPTER 5, PART 8 of CCS Rules for
Classification of Sea-going Steel Ships.

1.4 The surveys and certifications of marine products shall also comply with the relevant
provisions of CHAPTER 3 of PART 1 of CCS Rules for Classification of Sea-going Steel Ships.

1.5 Unless stated otherwise, the Rules apply to new vessels and marine products newly
installed on all fishing vessels.

1.6 Materials and welding of Ocean-going fishing vessels are to comply with the relevant
provisions of CCS Rules for Materials and Welding.

1.7 The lifting appliances of fishing vessels are to comply with the relevant provisions of
CCS Rules for Lifting Appliances of Ships and Offshore Installations.

1.8 If the referenced documents in this Rules indicate a version, only that version is applicable to
this Rules; If the version of the referenced document is not specified, the latest version is to apply to
this Rules.

2 Equivalent and Exemption

2.1 Any fishing vessel which embodies structure and features of a novel kind may be
exempted from any requirement of the Rules if the application of which might seriously
impede the incorporation of its features or its service, subject to agreement of CCS
Headquarters. However equivalent measures should be provided to ensure the safety of the
fishing vessels.

2.2 Any fitting, material, appliance or apparatus, other than that required in the Rules,
may be allowed to be fitted in the vessel, if it is satisfied by trial thereof or otherwise that such
fitting, material, appliance or apparatus is at least as effective as that required by the Rules.

2.3 Equivalence or substitution to those methods of calculation, criteria of evaluation,
manufacturing procedures, materials, survey and test requirements specified by the Rules may
be accepted subject to agreement of CCS Headquarters, when relevant tests, theoretical basis
or experience in application is provided, or recognized effective standards are available.

3 Entry into Force of the Rules

3.1 Unless stated otherwise, the rules (including their amendments) will generally come into
force in 3 months after being published. The effective date will be indicated on the first page of
the corresponding PART or on the title page of the publication.

3.2 In principle, all vessels constructed before the date of entry into force of the Rules are to
continue to comply with the requirements previously applicable to them. For fishing vessels which
have undergone modification of a major character, the modified and related portions are to comply
with the new Rules.

3.3 With the consent of the shipyard, the owner and CCS headquarters, the requirements of
the new rules may be adopted for the fishing vessel under construction, and where the
requirements in the new rules are reasonable and practicable; CCS may agree that these
requirements be adopted for the fishing vessel under construction. In any case, this is to be
indicated in the corresponding technical documents.

3.4 The date of entry into force of the Rules is subject only to the date of approval for
publishing the Rules, not to the date of entry into force of any other statutory requirements.
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4 Interpretations of the Rules

4.1 The right of interpretations on the rules, guidelines and other relevant publications
published by CCS is to be left solely to CCS Headquarters.

4.2 In case of any different understanding to the English version of the Rules, the currently
effective Chinese version of the Rules is to be considered as solely authoritative.

4.3 Surveyors shall strictly abide by during their inspection the approved plans, calculations,
specifications and other technical documents. Where there is any disagreement between the
guidelines published by CCS and the Rules, the Rules are to be considered as solely authoritative.

5 Survey Methods

5.1 Among various surveys for fishing vessels, in addition to examination and check, UAVs,
underwater robots and other technical equipment subject to agreement of CCS headquarters_can be
used for close-up examination on the arrangements, structures, systems, installations, appliances,
components, etc. of fishing vessels.

6 Definitions

6.1 Unless expressly provided otherwise, for the purpose of the Rules:

(1) A fishing vessel means a vessel used for commercially catching fishes or other living
resources of the sea.

(2) An ocean-going fishing vessel means a fishing vessel engaged in marine fishing on the
high seas and waters under the jurisdiction of other states.

(3) A new vessel means a fishing vessel contracted for construction on or after the date of
entry into force of the Rules.

(4) An existing vessel means a fishing vessel which is not a new vessel.

(5) The age of the vessel means the years counted from the date on which the fishing vessel
was built.

(6) Vessel owner means a generic term of the owner, operator or agent of a fishing vessel.

(7) Approval means the approval, agreement and ratification taking place in executing
surveys for fishing vessels and marine products in accordance with the Rules carried out by CCS.

(8) Length of vessel (Lr), is 96% of the total waterline length measured at 85% of the
minimum moulded depth on the upper edge of the keel plate, or the distance from the forward side
of the stem to the center of the rudder stock, whichever is greater. The length of a vessel without a
rudder stock is 96% of the total waterline length measured at 85% of the minimum moulded
depth.

Provided that the stem above the waterline at 85% of the minimum moulded depth is
concaved, the foremost end of the total length and the forward side of the stem are to be measured
starting from the point perpendicularly projected on the waterline by the last point on the stem
outline above the waterline (see Figure 6.1 (8)-1).

For a fishing vessel designed with a tilting keel, the waterline as datum line for measuring
length is to be parallel to that at 85% of the minimum moulded depth Dmin. This waterline is
obtained by drawing a keel line parallel to the fishing vessel and a line tangent to the
workdeck-type sheer curve as shown in the figure below. In this circumstance, the minimum
moulded depth is the vertical distance measured at the point of tangency from the upper edge of
keel plate to the upper beam on working deck side (see Figure 6.1 (8)-2).

(9) A keel line means the line of intersection between the upper edge of the keel or the
inside of the shell plating at the Amidships. For bar keel, it means the line passing the point at
which the bar keel intersects the inner extension line of the shell plating, and parallel to the keel
grade.
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Fig. 6.1 (8)-1 The foremost end of the total length of measurement waterline of a fishing
vessel with a concaved stem
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Fig. 6.1 (8)-2 Length of a fishing vessel designed with a tilting keel
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CHAPTER 1 GENERAL

Section 1 GENERAL PROVISIONS

1.1.1 Application

1.1.1.1 Unless expressly provided otherwise, this PART applies to ocean-going steel fishing
vessels of all welded construction with length L of less than 90m.

1.1.1.2 For fishing vessels of 90m and over in length L, the hull structure and outfits are to
comply with the relevant provisions of Chapter 5, PART 7 of this Rules.

1.1.1.3 For fishing vessels in special types, dimensions and structural forms, the structural
dimensions are to be otherwise considered, and approved by CCS

1.1.2 Definitions

Unless expressly provided otherwise stated in the text, for the purpose in this part are defined
as follows:

1.1.2.1 Length of vessel L (in m), i.e. the Rule length, means the distance on the waterline at
the scantling draught from the fore side of the stem to the after side of the rudder post, or the
center of the rudder stock if there is no rudder post; but L is not to be less than 96% and need not
to be greater than 97% of the extreme length on the waterline at the scantling draught.

For vessels without a rudder stock (such as a fishing vessel designed with a full-revolving
propulsor), L is to be 97% of the total length on the waterline at the scantling draught.

1.1.2.2 Breadth of vessel B (in m) means the horizontal distance measured over the main
frames at the widest part of the ship

1.1.2.3 Moulded depth D (in m) means the vertical distance measured at the middle of the
length L from keel line to top of the deck beam at side on the uppermost continuous deck. For a
fishing vessel with a ladder-like uppermost continuous deck, if a raised deck is designed at the
middle of the length L, the moulded depth of vessel is to be measured to the extension line of the
lower deck parallel to the raised deck.

1.1.2.4 Draught d (in m), i.e. the scantling draught, means the vertical distance measured at
the middle of the length L from keel line to the waterline at the scantling draught. Scantling
draught means at which the strength requirements for the scantlings of the ship are met and
represents the full load condition. The scantling draught is to be not less than that corresponding to
the assigned freeboard.

1.1.2.5 Forward and after perpendiculars are taken from the forward side and after side on
the length of vessel L respectively. The forward perpendicular is to be coincided with the forward
side of stem.

1.1.2.6 Amidships means the middle of the length of vessel L.

1.1.2.7 The uppermost continuous deck means the uppermost deck which extends from the
stem to the stern.

1.1.2.8 Strength deck means

(1) the uppermost continuous deck;

(2) the superstructure deck extending within 0.5L amidships, and having a length not less
than 0.15L, and the uppermost continuous deck extending outside the region of such a
superstructure.

1.1.2.9 Lower decks: The continuous deck next below the uppermost continuous deck is to be
named as 2nd deck, and so on. They are generally called lower decks.

1.1.2.10 Bulkhead deck means the highest continuous deck to which the transverse watertight
bulkheads extend within the main hull.

1.1.2.11 Platform decks means the non-continuous decks below the strength deck, which are
not considered to be effective decks for longitudinal strength.

1.1.2.12 Superstructure and deckhouse: Superstructure means an enclosed structure on the
uppermost continuous deck, extending from side to side of the vessel or with the side plating not
being inboard of the shell plating more than 4% of the breadth B. Forecastle, bridge and poop are
regarded as superstructures. All other enclosed structures are to be termed as deckhouses.

1.1.2.13 Long superstructure and short superstructure: A superstructure having a length
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greater than 0.15 L and not less than 6 times its height is to be termed as a long superstructure,
otherwise it is to be regarded as a short superstructure.

1.1.2.14 Long deckhouse and short deckhouse: A deckhouse having a length greater than
0.15 L and not less than 6 times its height is to be termed as a long deckhouse, otherwise it is to be
regarded as a short deckhouse.

1.1.2.15 Primary members: The primary supporting members of hull are regarded as primary
members, such as side transverses, side stringers, transverses, deck girders, plate floors, bottom
girders and bulkhead webs.

1.1.2.16 Secondary members: The stiffeners of the hull plate are generally regarded as
secondary members, i.e. frames, beams, longitudinals, bulkhead stiffeners and members of bracket
floors, etc.

1.1.2.17 Block coefficient Cpis the moulded block coefficient corresponding to the waterline
at the scantling draught, and to be determined by the following formula:

\%
C=1Bd
Where, — moulded displacement corresponding to the scantling draught, in m?

L B d—see1.1.2.1,1.1.2.2 and 1.1.2.4 of this section, in m.

1.1.2.18 The main frame means the side frame between the collision bulkhead and aft peak
bulkhead, and below the lowest deck.

1.1.2.19 Frames in a tween deck space mean frames between two decks.

1.1.2.20 The Fore peak means the tank located in front of the collision bulkhead and below
the bulkhead deck.

1.1.2.21 The Aft peak means the tank located behind the last watertight bulkhead at the aft of
a fishing vessel and below the bulkhead deck or watertight platform deck.

1.1.2.22 V, the maximum service speed, in knots, means the maximum speed maintained by a
fishing vessel at its designed maximum full load draft, with the propeller operating at maximum
RPM and the corresponding engine operating at maximum continuous power (MCR).

1.1.2.23 Working deck means generally the lowest complete deck above the deepest
operating waterline from which fishing is undertaken. In vessels fitted with two or more complete
decks, the lower deck as a working deck provided that the deck is situated above the deepest
operating waterline.

Where the lowest complete deck above the deepest operating waterline is stepped, the lowest
line of the deck and the continuation of that line parallel to the upper part of the deck is taken as
the working deck. Discontinuous working deck, stepped working dec

(1) Where a recess in the working deck does not extend to the sides of the ship, the upper
part of the deck is taken as the working deck (see figure 1.1.2.23).

(2) Recesses not extending from side to side in a deck below the exposed deck, designated as
the working deck, may be disregarded, provided all openings in the weather deck are fitted with
weathertight closing appliances.

(3) Recesses not extending from side to side in a deck below the exposed deck, designated as
the working deck, may be disregarded, provided all openings in the weather deck are fitted with
weathertight closing appliances.

hine parallel to freeboard deck

s | .Olnf-— / —

F———- P — e —E——
Moulded depth(i>)

Figure 1.1.2.23 the working deck of a recess
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1.1.2.24 International Convention for the Safety of Fishing Vessels : means 1993
Torremolinos Protocol Relating to the 1977 Torremolinos International Convention for the Safety
of Fishing Vessels as amended by the Cape Town Agreement of 2012.

1.1.3 Special Provisions
1.1.3.1 Unless expressly provided otherwise, L, B, D and d referenced in this PART refer to
the definitions set outin 1.1.2.1, 1.1.2.2, 1.1.2.3 and 1.1.2.4 of this PART.

1.1.4 Plans and documents

1.1.4.1 Plans and documents covering the following items are to be submitted to CCS for
approval. In the case of special constructions and arrangements, additional plans and documents
may be required if considered necessary by CCS:

(1) Principal transverse sections;

(2) Construction profile, longitudinal sections, decks, inner bottom, superstructures and
deckhouses;

(3) Shell expansion;

(4) Fore part structures, including stem;

(5) Aft part structures, including stern frame;

(6) Oiltight and watertight bulkheads;

(7) Main engine seating and thrust bearing seating;

(8) Propeller shaft bracket;

(9) Structural diagram of fish-holds hatch coamings and hatch covers;

(10) Rudder system arrangement

(11) Rudder, rudder blade, rudder stock and pintles;

(12) Arrangement of anchoring and mooring equipment;

(13) Duct structures (where applicable);

(14) Structural diagram of ice strengthening;

(15) Structural diagram of bulwark and railing;

(16) Welding specifications.

1.1.4.2 The following plans and documents are to be submitted to CCS for information:

(1) General arrangement;

(2) Specifications for hull and equipment;

(3) Lines or offsets;

(4) Capacity plan of fish-holds;

(5) Body plan (frame lines);

(6) Rule calculations of hull structures;

(7) Longitudinal strength calculations (where applicable);

(8) Arrangement and calculations of fishing machinery equipment and lifting appliances
(where applicable);

(9) Arrangement of movable bulkhead in bulk fish tank (where applicable).

Section2 HULL STRUCTURE MEMBERS

1.2.1 General Requirements

1.2.1.1 Except where otherwise stated, the Rule section modulus or moment of inertia in this
PART is the minimum required value of the section in association with attached plating, and the
attached plating is assumed as being normal to the web. When the attached plating is not normal
to the web and the angle between them is less than 75°, the sectional characteristics (moment of
inertia, section modulus and shear area) are to be calculated in respect to the axis parallel to the
attached plating. When a structural member is of rolled section(s), its actual section modulus may
be approximately determined by the following formula:

W =W sina cm’
where: W' — actual section modulus with the attached plating assumed as being normal to the
web, in cm?;
a — angel between web and attached plating, in degrees.
1.2.1.2 In formulae or tables where only midship and end scantlings are given, the reduction

3
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from the midship to the end scantlings is to be effected in as gradual a manner as practicable. At
the break of structures, constructional arrangement is to be made to ensure a gradual transition.

1.2.1.3 Unless otherwise stated, any intermediate value between the values listed in the
Tables may be obtained by linear interpolation.

1.2.1.4 Geometrical characteristics of members may be calculated in accordance with
Appendix I of this PART.

1.2.1.5 Where the decimal part of the calculated plate thickness in this PART is less than
0.25 mm, the part may be neglected; and where the decimal part is more than 0.25 mm but less
than 0.5 mm, it is to be taken as 0.5 mm; where steel plate of 0.5 mm is unavailable, a round
number of 1 mm is to be taken. However, where the calculated plate thickness exceeds 10 mm, if
its decimal part is less than 0.5 mm, this part may be neglected; where the decimal part is not less
than 0.5 mm, a round number of 1 mm is to be taken.

1.2.1.6 The scantlings of structural members specified in the Rules are minimum values.

1.2.1.7 When designing structural members, those subject to excessive corrosion or wear and
tear in service may be adequately increased in thickness.

1.2.2 Attached plating of members

1.2.2.1 The effective sectional area 4 of attached plating of primary members is to be
determined as follows, but is not to be less than the sectional area of the face plate:

(1) For a member attached to plane plating:

A=10fbt, cm?
(2) For a member attached to corrugated plating and parallel to the corrugations:
A=10at cm?
(3) For a member attached to corrugated plating and at right angles to the corrugations:
A=10bsty cm?
Where: f— factor, equal to /=0.3(I/b)*?, but not exceed 1;
b — the mean width, in m, of the load-bearing area of primary members, m;
t, — the mean thickness, in mm, of the attached plating, mm:;
[ — the overall length, in m, of the primary member;
a — the width, in m, of corrugated plating flange, m;
t — the thickness, in mm, of corrugated plating;
br — the width, in m, of the face plate of primary members;

tr — the thickness, in mm, of the face plate of primary members.
1.2.2.2 For secondary members, the width of attached plating is taken as one spacing of the
corresponding members.

1.2.3 The span point of members

1.2.3.1 Except where otherwise stated, the span used for the calculating of the members in
this PART is the effective span between the span points.

1.2.3.2 For primary members, the span point is to be taken at a point b. distant from the end
of the member (See Figure 1.2.3.2):

span points

= Z ‘

span points

Fig. 1.2.3.2 Span points of primary members
1.2.3.3 For span points of secondary members where end brackets are fitted, see Figure
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1.2.3.3(1). Where there is no end bracket, the span point is to be taken at the end of the member
(as shown in Figure 1.2.3.3(2).

Span point

Span point

\.-.l

Span point

e e D

e e e e e e e =y

Fig. 1.2.3.3(2) Measuring points of secondary member span

1.2.3.4 Where the members are inclined to a vertical or horizontal axis and the inclination
exceeds 10°, the span is to be measured along the member. The span of curved members is
defined as the chord length between span points.

1.2.3.5 Where the ends of stiffening members are not substantially fixed against rotation and
displacement, consideration will be given to the effective span to be used for the stiffener.

1.2.4 Structural details

1.2.4.1 Primary members are to be so arranged as to ensure the effective continuity of the
structure, and abrupt changes of depth or section are to be avoided. Where members about on both
sides of a bulkhead, or on other members, arrangements are to be made to ensure that ther are in
alignment. If the fish-holds is of liquid storage type, the primary members in tank are to form a
continuous line of support and wherever possible, a complete ring framing. The connections of the
ring framing are to be made of rouded corners having an adequate radius, and. the radius of
rounded corners is in general not to be less than the web depth of the adjacent members.

1.2.4.2 Unless expressly provided otherwise, the web thickness #, of primary members is not
to be less than 0.01S,, , in mm (where S,, =spacing of horizontal stiffeners on primary member web,
or depth of unstiffened web, in mm); but not less than 7 mm in fish-holds and not less than 8 mm
in tanks. For ships of less than 60 m in length, the web thickness may be reduced by 1 mm. For
ships of less than 40 m in length, the web thickness may be reduced by 2 mm.

1.2.4.3 The sectional area Ay of face plate of primary members is not to exceed dyt/150(cm?),
(where d,, is depth of primary member web, in mm, ¢, is thickness of primary member web, in
mm).

1.2.4.4 Primary members are to be supported by tripping brackets. Where the primary
members are of symmetrical section, the tripping brackets are to be fitted four secondary member
spaces apart symmetrically or the tripping brackets are to be fitted alternately two secondary
member spaces apart. Where the primary members are of asymmetrical section, tripping brackets
are to be fitted on one side of the web at alternate secondary members. Tripping brackets are also
to be fitted to the primary members in way of concentrated loads. If the ratio of depth to thickness
of the web is greater than 55, tripping brackets or stiffeners are to be fitted close to the toes of end
brackets.

1.2.4.5 The height of tripping brackets is to be extended to the face plate of primary members.
The breadth is not to be less than 40% of the height; where the unsupported breadth of the face
plate or flange of primary members exceeds 15 t (t being thickness of face plate of primary
members), the tripping brackets are to be welded to the face plate or flange of primary members.
The thickness of the tripping brackets is to be equal to that of the main member web. Where the
free edge length /5(m) is greater than 0.06%,, the tripping brackets are to have face plate or flange,
and the sectional area A (in cm?) of which is generally not to be less than 10/.

1.2.4.6 All openings on structural members are to be kept clear of areas of stress
concentration and where this is impracticable, corresponding compensation is to be made. All
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corners of openings are to be well rounded. Where structural members are directly connected with

plates, hard points are to be avoided.

1.2.4.7 Within 0.4L amidships, where the web height of strength deck girders is greater than
65 v (t being web thickness, while K being material factor), an additional horizontal stiffener is
to be fitted parallel to and at a distance of 1/4 web depth from the face plate.

1.2.5 Secondary member end connections
1.2.5.1 Unless otherwise specified, the end connections of secondary members are to comply

with the requirements of this article.
1.2.5.2 The ends of secondary members are generally to be bracketed, see Figure 1.2.5.2.
Where secondary members pass through primary members, secondary members are to be

connected to the webs of primary members by welding.
hZ

h
“—2’1 | ——
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|I - \
| = =
|‘"
\_‘_7 o L~
@)

(6)
Fig. 1.2.5.2 Secondary member end connections

1.2.5.3 Where the secondary members contributing to longitudinal bending strength are cut in
way of bulkheads or transverse primary members, connecting brackets are to be provided so as to

ensure the longitudinal continuity. The brackets at both sides of the bulkheads or transverse
primary members are to be in alignment.

1.2.5.4 The section modulus W of frames that is used for determining the scantlings of
brackets is to be selected as follows:

(1) For the brackets connecting the secondary to the primary members, W is the section

modulus of the secondary members.
(2) For the brackets at frame ends, W is the section modulus of the frames.
(3) For other brackets, W is the lesser of section moduli of two connecting members.

1.2.5.5 The thickness t of brackets is to be not less than that obtained from the following

formulae:
=025V +3.5+C mm

Where: W —section modulus of frames, in cm?
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C —coefficient, determined according to the following requirements:

C = 1.5, flange-free bracket;

C = 1.0, bracket in the fluid tank;

C =2.5, flange-free bracket in the fluid tank;

C =0, others.

1.2.5.6 Where the free edge is more than 40 times the thickness of brackets in length, the

brackets are to be flanged or fitted with face plates. The breadth b of the flanges or face plates is
not to be less than that obtained from the following formula:

b=0.04W+40  mm, and not less than 50 mm

Where: W — Rule section modulus of frames, in cm?.

1.2.5.7 The arm length /4 of brackets is not to be less than 2.2 times the web depth of frames
(where the ends of frames are welded, it may be reduced to not less than twice the web depth, see
Figure 1.2.5.2 (1)), and is not to be less than that obtained from the following formula:

=75 f_— mm

Where: W — section modulus of frames, in cm?;
t — thickness of brackets, in mm;
t.— Corrosion allowance, see 1.6.3.2 of this PART.
1.2.5.8 The two arms of the brackets are to be as far as possible equal in length. Where the
two arms are not the same in length, they are to comply with the following:
h + h,=2h
h=0.8h
h,=0.8h

Where: i1+ hy — actual length of bracket arms, in mm, as shown in Figure 1.2.5.2;
h — arm length of brackets, in mm, see 1.2.5.7 of this Section.
1.2.5.9 Where the frame is lapped to the bracket, the length of overlap is not to be less than
1.25 times the web depth of the frame.
1.2.5.10 Where the frames are bracketed to primary members, such brackets are in general to
be extended to the face plates of primary members.

1.2.6 Primary member end connections

1.2.6.1 Unless otherwise specified, the end connections of primary members are to be in
compliance with the requirements of this article.

1.2.6.2 The ends of primary members are to be fitted with connecting brackets. Where two
primary members are connected with a bracket, the scantlings of the bracket may be determined
based upon the primary member having the lesser section modulus.

1.2.6.3 The arm length of the end bracket, which includes the web depth of the primary
member, is not to be less than twice the web depth of the primary member, and the thickness of
the bracket is not to be less than that of the web plate of the primary member. The brackets are to
be flanged or fitted with face plates, the scantlings of which are generally to be the same as the
face plates of primary members. The web plates of primary members are to be welded to
connecting members. Where the side length of the non-stiffened triangle of the bracket is greater
than 100t (t being the web thickness of the bracket), stiffeners parallel to the face plate of the
bracket are to be fitted. The distance from the stiffeners near the face plate to the face plate is not
to be greater than 30 times the thickness of the bracket. The spacing of other stiffeners may not be
greater than 45 times the thickness of bracket plating.

1.2.6.4 Where primary members, which are not in tanks, are connected by integral end
brackets to bulkheads (i.e. the web plates of primary members gradually raised at ends), the arm
length of brackets is not to be less than 1.5 times the web depth of primary members. The web
plates of primary members are to be welded to bulkheads and the face plates are to be extended
continuously to the bulkheads.

1.2.6.5 Where the deck girders or transverses are to be connected to bulkheads or vertical
members of shell plating, the increase of scantlings of the vertical members may be required in
order to ensure that connecting joints have adequate resistance to rotation.

1.2.6.6 In order to avoid the stress concentration at ends of primary strength members, the
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thickness of their web plates are to be adequately increased in way of toe ends of large brackets,
and the face plates of brackets are to be beveled to ends. The height of toes is in general not to be
greater than the thickness #, of bracket toes, and is not to be less than 15 mm. For the
recommended structural configuration of toe ends of large brackets, see Figure 1.2.6.6.

A about 15

bh=2i,+15mm
[

Deep penetration |
welding f
ceilos

15~f,mm ¥

f

Fig. 1.2.6.6 Structure form at the bracket toe

1.2.7 Standard spacing of framing members
1.2.7.1 The standard spacing s, of frames, beams or longitudinals (bottom, side and deck) is
to be calculated by the following formula: and are not to be greater than 0.7 m.

s5=0.0016L+0.5 m

1.2.7.2 In fore and aft peak tanks, the standard spacing s, of frames or side longitudinals is to
be that obtained from 1.2.7.1 or 0.6 m, whichever is the lesser.

1.2.7.3 Within 0.05L at ends, the standard spacing s, of deck longitudinals or deck
transverses of superstructures and deckhouses is to be that obtained from 1.2.7.1 or 0.6 m,
whichever is the lesser.

Section3 HULL STRUCTURAL STEEL

1.3.1 General Requirements

1.3.1.1 The manufacturing and testing of marine steel are to comply with the relevant
provisions of Chapter 1 and Chapter 2 of PART 1 of CCS Rules for Materials and Welding.

1.3.1.2 The chemical compositions and mechanical properties of hull structural steel are to
comply with the relevant requirements of Chapter 3 of PART 1 of CCS Rules for Materials and
Welding.

1.3.1.3 Steel castings or steel forgings used for the construction of stern posts, rudder posts,
shaft brackets, rudder stocks and other hull structures are to comply with the relevant requirements
of Chapter 5 and Chapter 6 of PART 1 of CCS Rules for Materials and Welding.

1.3.1.4 Materials other than steel are to be specially considered in accordance with the
principle of equivalence.

1.3.1.5 For fishing vessels less than 30 m in length, the secondary components, short
superstructures and deckhouses can be made of rimmed steel.

1.3.1.6 Except where otherwise stated, the elastic modulus of steel is to be taken as 2.06 X
10°N/mm?,

1.3.1.7 Steels having a yield point not less than 265 N/mm? are regarded as higher tensile
steels.

1.3.1.8 Where higher tensile steel is used for hull structures, its category, grade, location and
extent are to be marked on the structural drawings so as to facilitate for maintenance.

1.3.1.9 The Material factor K is shown in Table 1.3.1.9.

Material factor K Table 1.3.1.9
Yield Strength Rerr, N/mm? K Yield StrengthRer; N/mm? K
235 1 355 0.72
315 0.78 390 0.68

1.3.2 Material grade
1.3.2.1 Class A/AH steel can be used for hull structural steel at normal temperatures.
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1.3.2.2 Class B/AH steel can be used for the hull in the ice belt reinforced area of fishing
vessels navigation/operation in ice.

1.3.3 Requirements for steel used for refrigerated space structures

1.3.3.1 Where the minimum design temperature of the refrigerated space and room falls
below 0 ‘C, the steel grade for the deck plating, webs of deck girders, longitudinal bulkhead
strakes attached to deck and beams for supporting hatchway covers and their face plates is to
comply with the requirements of Table 1.3.3.1.

Steel Grade of Structural Members in Refrigerated Spaces Table 1.3.3.1

Designed 0°C>t>-10C -10C>t>-25C 25C>t>-40°C -40°C>t>-55C
emperature . . . .
. Higher . Higher Higher Higher
Mild . Mild . . . . .

. tensile tensile | Mild steel tensile Mild steel tensile
Thickness o steel teel steel tecl teel tecl
steel plate(mm) stee stee stee stee

t<12.5 B AH D DH E EH E EH
Specially Specially Specially Specially
12.5425.5 D DH E EH considered | considered | considered | considered

Notes: D Austenitic stainless steel may generally be used.
@ Grade FH may generally be used.

1.3.3.2 The minimum design temperature of the refrigerated space deck may be assessed by a
temperature gradient calculation or may be determined in accordance with Table 1.3.3.2.

Minimum Design Temperature of Refrigerated Space Deck Tablel.3.3.2
Item Arrangement Deck temperature
Deck not covered with insulation in the Temperature of the refrigerated space
1 refrigerated
space

Deck covered with insulation in the refrigerated|
2 |space Temperature of the space on the uninsulated side

and not insulated on the other side

Deck covered with insulation on both sides: Mean of the temperatures of the spaces above and below

(1) Temperature difference not greater than 11°C | the deck

(2) Temperature difference greater than 11°C  buf Mean of the temperatures of the spaces above and below
3" |not greater than 33°C the deck less 3°C

(3)The temperature difference is not within thd Suggest calculating based on the design temperature of the|

range of (1) and (2) lower compartment between the two compartments above]

land below the deck

Note: If one of the relevant internal tanks is a non-refrigerating tank or freezing tank, the temperature of that
tank is taken as 5°C.

1.3.4 Requirements for hull structural steel exposed to low air temperatures

1.3.4.1 For ships intended to operate in areas with low air temperatures (below -10°C), e.g.
regular service during winter seasons to Arctic or Antarctic waters, the materials in exposed
structures are to be selected based on the design temperature ¢p. The design temperature ¢p is to be
taken as defined in 1.3.4.6.

1.3.4.2 Materials in the various strength members above the lowest ballast waterline (BWL)
exposed to low air temperatures (including the plating covered by note(Dof Table 1.3.4.2) are not
to be lower than those as given in Table 1.3.4.2. For non-exposed hull structural steel above BWL
(except for(as indicated in Table 1.3.4.2) and hull structural steel below BWL, the requirements
in 1.3.2 of this Section apply.

Material Classes at Low Temperatures Table 1.3.4.2
Material class
Structural member category Structural member Within 0.4L | Outside 0.4L

amidships amidships

IDeck plating exposed to weather in general,
Secondary side plating above BWL, . 1 I
transverse bulkheads above BWL"
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Strength deck plating@

Continuous longitudinal members above strength deck
Primary (excludinglongitudinal hatch coamings) I 1
Longitudinal bulkhead above BWL"”
Top wing tank bulkhead above BWL”

Sheer strake at strength deck, including rounded
gunwale 1 1
Stringer plate in strength deck

IDeck strake at longitudinal bulkhead

Special

Notes: (O Applicable to plating attached to hull envelope plating exposed to low air temperature. At least
one strake is to beconsidered in the same way as exposed plating and the strake width is to be at least 600 mm.
@ Class III or grade E/EH to be applied inpositions where high local stresses may occur.

1.3.4.3 Grades of steel for hull structural members are to be selected according to Table
1.3.4.3 depending on plate thickness and design temperature. Where the design temperature #p is
below -55°C, the grades of steel are to be subject to special consideration by CCS.

Material Grade Requirements at Low Temperatures Table 1.3.4.3
Class I
-11~-15C -16~-25C -26~-35C -36~-45C -46~-55C
Plate thickn i ; : : - -
atethickness, In- |y piyq | Higher |y g | Higher oy | Higher |y g Higher |y gy | Higher
mm tensile tensile tensile tensile tensile
steel steel steel steel steel
steel steel steel steel steel
<10 A AH A AH B AH D DH D DH
10<«15 A AH B AH D DH D DH D DH
15<220 A AH B AH D DH D DH E EH
Class 11
-11~-15C -16~-25C -26~-35C -36~-45C -46~-55C
Plate thickn i i i i i i
ate thickness, In |y riyg | Higher |y q | Higher |y oy | Higher |y oy | Higher |y oy | Higher
mm tensile tensile tensile tensile tensile
steel steel steel steel steel
steel steel steel steel steel
<10 A AH B AH D DH D DH E EH
10<<r220 B AH D DH D DH E EH E EH
Class 111
-11~-15C -16~-25C -26~-35C -36~-45C -46~-55C
Plate thickness, in ; ; ; ; ;
Milg | Higher |y | Higher |y | Higher |y gt Higher |y, Higher
mm tensile tensile tensile tensile tensile
steel steel steel steel steel
steel steel steel steel steel
<10 B AH D DH D DH E EH E EH
10<<r=220 D DH D DH E EH E EH — FH

Note: “—" in the Table is Not applicable.

1.3.4.4 Single strakes required to be of class III or of grade E/EH or FH are to have breadths
not less than 800 + SL mm (L being length of the ship, in m).

1.3.4.5 Plating materials for stern frames, rudders, rudder horns and shaft brackets are not to
be of lower grades than those required in 1.3.2 of this Section.

1.3.4.6 The design temperature ¢p is to be taken as the lowest mean daily average air
temperature in thearea of operation, where:

10
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mean: statistical mean over observation period;

daily average: average during one day and night;

lowest: lowest during year;

The temperature definition see Figurel.3.4.6.

For seasonally restricted service the lowest value within the period of operation applies. For
the purpose of issuing a Polar Ship Certificate in accordance with the Polar Code, the design
temperature #p is to be no more than 13°C higher than the Polar Service Temperature (PST) of the
ship.In the Polar Regions, the statistical mean over observation period is to be determined for a
period of at least10 years.

IS\ —MDHT

"3\ _-MDAT

/./ W
// W\ MDLT
R B

1-{\ Lowest mean daily average temperature
Lowest mean daily lowest temperature

Air Temp

J FMAMJIJASONTDJ
Month

Figure 1.3.4.6 General Temperature Definitions

1.3.5 Use of aluminum alloy

1.3.5.1 The use of aluminum alloy is permitted for superstructures, deckhouses, hatch covers,
or other similar structures, based on equivalent strength, instead of hull structural steel as required
in the Rules. The chemical composition and mechanical properties of aluminum alloys used are to
comply with the relevant requirements of Chapter 8, PART 1 of CCS Rules for Materials and
Welding.

1.3.5.2 Unless stated otherwise, the modulus of elasticity of aluminium alloy may be taken as

70000N/mm?
1.3.5.3 The scantlings of aluminum alloy structure may be obtained from the following

formula:
For plating thickness: = \/— mm
For section modulus: W,=W,K, cm’
Where: t; — thickness of mild steel plating as required in the Rules, in mm,;
W,— section modulus of mild steel as required in the Rules, in cm?;

, . 235
K,— Material factor for aluminum alloy K, =——;
lim

Rl'im — the minimum yield stress R'p0.2 of parent material which could be guaranteed under
welding condition, in N/mm2, to be taken not greater than 70% minimum tensile
strength R’m of parent material which could be guaranteed under welding condition:
RpOAZ = 771Rp0.2
Rr'n = 772Rm

Rpo2 — the minimum yield stress of parent material which could be guaranteed under

delivery condition, in N/mm?;
R, — the minimum tensile strength of parent material which could be guaranteed under

delivery condition, in N/mm?; 77, and 7}, are given in Table 1.3.5.3(1).

Aluminium Alloy used for Welded Structures Table 1.3.5.3(1)
Aluminium alloy n n,
Not treated by hardening (5000 §eries un.d.er annealed condition O or 1 1
annealing leveling condition H111)
Treated by hardening (5000 series other than O or H111) R;]o.z /R 0.2 R;n /R,

11
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Heat treated and hardened (6000 series)' Rvpo'2 /R 0.2 0.6

Note: O If information is not provided, the factor 17, is to be taken as metallographic efficiency coefficient
p defined in Table 1.3.5.3(2);

R;?M — the minimum yield stress of material which could be guaranteed under welding condition, in
N/mm?;
R;n — the minimum tensile strength of material which could be guaranteed under welding condition, in
N/mm?*
Alunimun Alloy — Metallographic Efficiency Coefficients Table 1.3.5.3(2)
Aluminium alloy Tempering condition Total thickness (mm) g
. . =<6 0.45
6005A (opening section) T5 or T6 ~6 0.40
6005A (closed section) TS5 or T6 All 0.50
6061 (section) T6 All 0.53
6082 (section) T6 All 0.45

1.3.5.4 The welding procedures for aluminium alloy are to be subject to approval. The
methods used for connecting aluminium alloy with steel members and the information for
measures to be taken for corrosion control are to be submitted to CCS for examination.

1.3.6 Use of stainless steel

1.3.6.1 Stainless steel may be used for fish hatch to equivalently substitute the hull structure
steels required in the Rules.

1.3.6.2 Except where otherwise stated, the elastic modulus of stainless steel may be taken as
2.06x10°N/mm?.

1.3.6.3 The material factor is to be calculated by the following formula:

235

Where: — the minimum yield strength or non-proportional extension strength of stainless
steel under the designed allowable maximum catch temperature, N/mm?, to be
calculated by the following formulae:
for no nitrogen austenitic stainless steel:

Reur=-40In(T)+127+Rpo
for nitrogen austenitic stainless steel:
Renr=-48In(T)+142+Rpo2
for duplex stainless steel:
Reur=-65In(T)+200+Rpo .
T — the designed allowable maximum catch temperature, in'C;

Rpo2 — the minimum yield strength or non-proportional extension strength of stainless
steel, in N/mm? at room temperature, in accordance with the relevant
requirements of Section 8, Chapter 3, PART ONE of CCS Rules for Materials
and Welding.

1.3.6.4 The scantlings of stainless steel structure may be obtained from the following
formula:
For plating thickness: = \/_ mm

For section modulus: W.=WK; cm?

Where: #,— thickness of mild steel plating as required in the Rules, in mm,;
W; — section modulus of mild steel as required in the Rules, in cm?;
K;— see 1.3.6.3 of this Section;

Section 4 WELD DESIGN FOR HULL STRUCTURES

1.4.1 General requirements

12
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1.4.1.1 This Section applies to the weld design for normal hull structures and components.
Welding procedures for the construction of hull are to comply with the relevant requirements of
CCS Rules for Materials and Welding.

1.4.1.2 The arrangement of welds in hull structures is to be such as to allow adequate access
for completion of all welding operations. Welded joints are to be so arranged as to facilitate the
use of flat (downhand) welding wherever possible.

1.4.1.3 Where welding is used for hull structures, care is to be taken to avoid the arrangement
of welded joints in positions of stress concentration. Adequate transition is to be made in way of
the abrupt changes of shape or section, and excessive concentration of welds over such positions
is to be avoided.

1.4.1.4 Parallel welded seams in the main hull structures are to be spaced an adequate
distance apart. The distance between two parallel butt welded seams is not to be less than 100 mm,
and the butt welded seams are not to be intersected with an acute angle. Where a butt welded seam
is in parallel with a fillet welded seam, the distance between them is not to be less than 50 mm.
The distance between the above two welded seams is in general the distance between inner edges
of two weld toes (as shown in Figure 1.4.1.4).

Distance between butt weld toes Distance between butt and fillet weld toes

Figure 1.4.1.4 Weld spacing measurement position

1.4.1.5 The shell plating, deck plating, inner bottom plating and bulkhead plating are all to be
connected by butt welds.

1.4.1.6 The use of permanent backing bars in highly stressed welds in hull structures is to be
avoided as far as possible.

1.4.1.7 Double continuous fillet welding is to be adopted in the following locations:

(1) boundaries of weathertight decks and erections, including hatch coamings,
companionways and coamings of other openings;

(2) boundaries of tanks and watertight compartments;

(3) connections in foundations and supporting structures;

(4) all structure in the aft peak and the aft peak bulkhead stiffeners;

(5) all lap welds in tanks;

(6) primary and secondary members to bottom shell in the 0.25 L forward;

(7) centreline girder to keel plate;

(8) boundaries of galleys, laundry rooms, bathrooms, toilets, pantries and storage battery
rooms, etc.;

(9) primary and secondary members to plating in way of end connections, and end brackets
to plating in the case of lap connections;

(10) fillet welding of other structure will be specially considered.

1.4.1.8 Where higher tensile steel is used, double continuous fillet welds are normally to be
adopted.

1.4.1.9 Details of the welded connections of main structural members of the hull, including
type and size of welds, are to be clearly indicated on the plans submitted for approval. The extent
to which automatic welding is used is to be indicated on the plans. Details of the proposed
welding method and its procedures, including preheating temperature and post-weld heat
treatment methods, are also to be indicated on the drawings for review.

1.4.1.10 When arranging side joints of shell plating, the arrangement of longitudinal
members such as

13
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deck plating, longitudinals and inner bottom margin plates are to be taken into account, avoiding
coincidence of the side joints and fillet welds of longitudinal members or their intersection to an
excessively small angle. The butt welds of end joint of the shell are to avoid the toes of internal
longitudinal members and the fillet welding of transverse members as far as practicable.

1.4.2 Welding consumables

1.4.2.1 Welding consumables used for hull structures are to comply with the requirements of
Chapter 2 of PART 3 of CCS Rules for Materials and Welding. The grade of welding
consumables selected is to be suitable for the grade of hull structural steel, and is to comply with
the requirements of Table 1.4.2.1.

Selection of welding consumables Table 1.4.2.1
Hull structural
steel grade
ohweld Al B | DB D | i | Fiisg | AH4O | DHIO | EHAO | Fitd0
consumables
1 x
2 x x x
3 x x x x
1Y X x(2)
2Y X X X X x
3Y x x x x x x x
4y x x x x x x x x
2Y40 @ @ @) x x x x
3Y40 @ @ @ @ x x x x x x
4Y40 Ol 0| o | o x x x x x x x x

Note: “x” means applicable;

(D When joining structural steels of normal strength, it is not recommended to use a much higher grade of
welding consumable.

@ When using Grade 1Y welding consumables, the material thickness should not exceed 25 mm.

1.4.2.2 For the joining of steels of different strength levels, the welding consumables in
general may be of a type suitable for the lower strength level except at structural discontinuities or
areas of stress concentration. For the joining of steels of the same strength level but of different
toughness grades, the welding consumables in general may be of a type suitable for the lower
toughness grade except for the structural members subjected to complicated forces or severe
construction conditions.

1.4.2.3 Low hydrogen electrodes are to be used for the welding of the following structural
members and components:

(1) Circumferential butt welds in the joining of block sections and butt welds of girders.

(2) End and side joints of the shell of ships with ice strengthening;

(3) Masts, derricks, boat davits, portal frame, bollards and other outfits subjected to heavy
loads and all other highly stressed fittings;

(4) Components for which high rigidity is required, such as stems, stern frames, propeller
shaft brackets, and joints between them and the shell plating and the hull framing;

(5) Main engine seatings and the associated structural members, winches seatings of fish
vessels and the associated structural members.

1.4.2.4 1t is recommended that low hydrogen welding consumables be used for the joining of
higher strengrh structural steel or of steel with carbon equivalent over 0.41%.

1.4.3 Butt, lap and slot welds
1.4.3.1 Where plates of different thicknesses are to be butt welded and the difference in
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thickness of one side is less than or equal to 4 mm, the transition may be achieved within the
width of the weld. Where the difference in thickness of one side is greater than 4 mm, the edge of
the thicker plate is to be tapered so as to ensure a uniform transition with the weld. The width is
not to be less than 3 times the difference in thickness of one side, and the difference in height of
the two sides of the groove d is not to be greater than 4 mm, as shown in Figure 1.4.3.1(1). If the
thickness difference on one side is less than 4mm and the groove width is greater than or equal to
three times the thickness difference, the shape of the weld can be uniformly transitioned within the
width of the weld without sniping, as shown in Figure 1.4.3.1 (2).

: Groove
Width =38 owidih =38
i S~ 4 Difference in
P1ff_ermce ickness §
in thickness o
s ; d / F
(1) ()

Figure 1.4.3.1 Butt welding of steel plates of different thickness

1.4.3.2 Overlaps are generally not to be used to connect plates which may be subjected to
high tensile stress or compressive loading. Where plate overlaps are adopted, the breadth (b) of the
overlap is not to exceed four times nor be less than three times the thickness of the thinner plate,
see Figure 1.4.3.2. The joints are to be positioned as to allow adequate access for completion of
sound welds. The faying surfaces of lap joints are to be in close contact and both edges of the
overlap are to have continuous fillet welds.

R

f2
N A ‘|
gy et !

Figure 1.4.3.2 Sketch map of overlaps

1.4.3.3 Connection of outer side plating to internal profile webs, where internal access for
fillet welding is not practicable, is to be by means of slot welds on to flat bars on the webs. The
slots are to have a minimum length of 75 mm and, in general, a minimum width of twice the side
plating thickness. The ends of the slots are to be rounded. The space between the slots is not to
exceed 150 mm, welding is to be based on a weld factor of 0.44, and the requirements for fillet leg
length in paragraph 1.4.4 are to be complied with.

1.4.4 Fillet welds

1.4.4.1 T-connections of hull structures are generally to be made by fillet welds on both sides
of the abutting plate, including fillet welds, partial penetration fillet welds and full penetration
fillet welds. The types and application of fillet welds are to be as shown in Table 1.4.4.1.

Fillet weld type Table 1.4.4.1

Item Fillet weld Type Remark
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n
Used for ordinary
% connection
! co?‘n?ilrizloeus K- leg length
w h — throat thickness
t1 , t» — thickness of plates
| | :TL
L&_]
Used in areas with high
Double full tensile stresses or areas
2 penetration @ 4 considered criticall
welding

a — groove angle

t
Used in areas with relatively
Doubl_e high tensile stresses or areas
syrnmetrlcz_ﬂ b considered critical
3 groove pa.rtlal a a t — thickness of weldment
penetration L
welding f — root face
a — groove angle
t
4%
) i
=z Used in areas with relatively
Double high tensile stresses or areas
asymmetrical considered critical
4 groove partial t — thickness of weldment
penetration — root face
welding S

q — groove angle

T

1.4.4.2 The size of fillet welds for hull structural connection is to be determined as follows:
(1) The throat thickness % of fillet welds is to be determined from the following formula:

= - mm
Where: — weld factor. The weld factors used for hull structures are as specified in Table
1.4.4.2 of this Section. Where an approved automatic deep penetration procedure is
used, may be 85% of the value given in the Table. Under certain special load
conditions, or where corrosion is to be considered, the value is to be
appropriately increased.
t, — thickness of the thinner plate of the abutting plates, in mm, e.g. tior t; in item 1 of
Table 1.4.4.1 of this Section, whichever is the lesser;
d — distance between weld fillets, in mm, i.e. the distance between start positions of
successive weld fillets for intermittent welding, as shown in items 4, 5 and 6 of
Table 1.4.4.2 of this Section; where the fillet weld is continuous, d is to be equal to /;

[ — the length of weld fillet, in mm, clear of end craters, and is not to be less than 75
mm;
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The fillet leg length K is not to be less than the value obtained from the following formula:
K =~2h mm

(2) In case of full penetration welding, there is no requirement for root face. For partial
penetration welds the root face, f, is, to be taken between 3 mm and 1/3¢. The groove angle made
to ensure welding bead penetrating up to the root of the groove, a, is usually from 40° to 60°. The
welding bead of the full/partial penetration welds is to cover root of the groove.

== L RE25 [d
} x . ! %l ¥

( llllll SFI';O [ LL_L.E L d <150

e

Depth of scallop 10.25a or 75 men, whichever is the lesser

I — length of weld, e — spacing of welds, d — distance between weld fillets, welding to be carried round both ends of plating
for intermittent fillet welds and ends of all lugs for scalloped construction.

Figure 1.4.4.2 Sketch map of full penetration welding/partial penetration welds

Welding Factors Table 1.4.4.2
Items Welding Notes
factors

(1) Watertight or oiltight plate boundaries 0.34

(2) Non-tight plate boundaries 0.13

(3) Longitudinals, frames, beams, and other 0.10

secondary members to shell, deck or

’ 0.13 In tank

1 L General | jihead plating frianks
application  (except 0.21 In way of end connections
as required below) . . .

(4) Panel stiffeners (i.e. small stiffeners) 0.10

(5) Overlap welds 0.27

(6) Longitudinals of the flat-bar type to 0.21 Double continuous

plating

(1) Tight centre girder: to keep 0.44

(2) Tight centre girder: to inner bottomp 0.44

(3) Non-tight centre girder (or centre 0.27

keelson):to keel

(4) Non-tight centre girder (or centre 0.21 No scallops

keelson):to inner bottom (or face plate of
centre keelson)

Tigh ies of fl i .
2 Bottom  structure (5) Tight boundaries of floors, girders 0.39

of fish holds area (6) Non-tight boundaries of floors, girders 0.16

(or side keelson) and brackets 021 In way of 02 X span at

ends
0.27 In way of brackets at lower
end of main frame
(7) Inner bottom longitudinals or reverse 0.13
frames to inner bottom
(8) Floors supporting plane bulkhead, 0.44 Double continuous
corrugated bulkhead to inner bottom
(1) Web frames(main frames) to shell or 0.16

stringers to shell
(2) Webs of stringers to face plate or webs of 0.13
web frames to face plate
(3) Tank side brackets to shell and inner 0.34

3 Hull framing

bottom
(1) Strength deck plating to shell 0.44 See 5.2.5 of PART THREE
of CCS Rules for Materials
4 Decks and and Welding, generally
supporting structure double continuous
(2) Other decks to shell and bulkheads 0.21

(except where forming tank boundaries)
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(3) Webs of cantilevers to deck and to shell 0.44
in way of root bracket
(4) Webs of cantilevers to face plate 0.21
(5) Pillars: end connections 0.34 0.21 in a length of 0.15 span
of hatchgirders at ends
end connections (tubular) 0.44
(6) Girder web connections and brackets in 0.21
way of pillar heads and heels
(7) Web plates of hatch girders and deck web 0.16
beams to deck, their face plates
(1) Watertight plane, corrugated to bottom, 0.44
inner bottom, bilge plating, decks
(2) Bulkhead plating to side shell 0.34
5  Bulkhead and | (3) Bulkhead plating to secondary members 0.13
liquid tank structure where acting as pillars
(4) Non-watertight pillar bulkhead 0.13
boundaries
(5) Perforated flats and wash bulkhead 0.10
boundaries
(1) Non-tight centre girder (or centre 0.27
keelson) to keel and inner bottom (or face
plate of centre keelson)
(2) Non-tight floors to centre girder (or 0.27
centre keelson) in way of engine, thrust and
boiler bearers
(3) Non-tight floors and girders (or side 0.21
keelsons) to shell and inner bottom
6  Structure in | (4) Main engine foundation girders to top 0.44
machinery space plate
(5) Main engine foundation girders to hull 0.44 Partial penetration, girders to
structure be tapered to both sides, root
face < 1/3 girder thickness
(6) Floors to main engine foundation girders 0.27
(7) Brackets to main engine foundation 0.21
girders
(8) Transverse and longitudinal framing to 0.13
shell
(1) Floors and girders (or centre keelson, 0.21
etc.) to shell and inner bottom
(2) Bottom longitudinals to shell 0.13
(3) Transverse and longitudinal side framing 0.13
7 Construction in | to shell
0.25L forward (4) Tank side brackets to frame and inner 0.34
bottom
(5) All internal structure in fore peak 0.13
(6) Anti impact longitudinal girder to shell 0.34
and frame
8 Aft peak construction: All internal structure including stiffeners 021
on aft peak bulkhead )
(1) Connection of external bulkheads to deck 0.34 1st and 2nd tier erections
9 Superstructure and 0.21 Elsewhere
deckhouses
(2) Internal bulkheads to deck 0.13
(1) Hatch coamings to deck 0.34 0.44 at corners
(2) Hatch coaming stays (stiffeners, brackets) 0.13
to coaming
(1:1(3) Siligtchways and (3) Hatch coaming stays (stiffeners, brackets) 0.21
arrangements to deck
(4) Hatch cover rest bar 0.16
(5) Cleats and fittings 0.44 Increased welding may be
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(6) Primary and secondary stiffening of hatch 0.10 0.13 for tank covers and
covers where covers strengthened
for loads over

(1) Rudder
(D Fabricated main piece and main piece to 0.44
side plates and webs
@ Slot welds inside plates 0.44
11 Steering control (® Remaining construction 0.21
systems (2) Fixed and steering nozzles:
Main structure 0.44
Elsewhere 0.21
(3) Thruster units and stabilizers:
Main structure 0.44
Elsewhere 0.21

(1) Rings for manhole type covers to deck, 0.34
inner bottom or bulkhead
(2) Frames of shell and weathertight 0.34

bulkhead doors
(3) Stiffening of watertight doors 0.21
(4) Ventilator, air pipe, etc., coamings to 0.34 Positions 1 and 2 specified
deck by Load Line assignment
Elsewhere 0.21
(5) Ventilator, etc., fittings 0.21
. (6) Scuppers and discharges, to deck 0.44
12 Miscellaneous
fittings and (7) Bracket of portal frame, mast(posts), 0.44 See 5.2.7 of PART THREE
equipment derrick posts (trawl beam) to deck of CCS Rules for Materials
and Welding
(8) Deck machinery seats to deck 0.21 Special equipment subject to
design
(9) Mooring equipment (bollards, etc.) seats 0.21 Increased or full penetration
to deck welding may be required
(10) Bulwark stays to deck 0.21
(11) Bulwark attachment and guard rails, 0.34
stanchions, etc., to deck
(12) Bilge keel backing bars to shell 0.34
(13) Bilge keels to backing bars 0.21

1.4.4.3 Where the thickness of the abutting member of the T connection (e.g. the web of a
stiffener) is greater than that of the table member (e.g. bulkhead plating, shell plating or deck
plating), the welding is to be double continuous and the throat thickness % of the weld is to be
neither less than the value given in Table 1.4.4.4(2) of this Section, nor less than the greater of the
following:

h=0.5Ct, mm
h=0.211; mm
Where: t,— thickness of the abutting member, in mm;
t,— thickness of the table member, in mm;
C — Coefficient, 0.27 for liquid tanks and 0.21 for other parts.

1.4.4.4 Except as permitted by 1.4.4.2 and 1.4.4.3 of this Section, the throat thickness of all
fillet welds is to comply with the following requirements:

(1) The limits of throat thickness are to be as shown in Table 1.4.4.4(1);

(2) The minimum value of throat thickness is also to comply with the requirements of Table
1.4.4.4(2).

Limits of Throat Thickness Table 1.4.4.4(1)
Limits of welding throat thickness, in mm
Item — ;
Minimum Maximum
Double continuous welding 0.21 % 0.44 1,
Intermittent welding 0.27 1, 0.44 1,

Note D: 1, See 1.4.4.2(1) of this Section.
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@: When the actual plate thickness =~ exceeds 25 mm, =0.5( " + 25).
Minimum Throat Thickness Table 1.4.4.4(2)
Plate thickness 7, <7.5 >7.5
o ) Manual or automatic welding 3 3.25
Minimum throat thickness Automatic deep penetration 3 3
(mm) welding

Note: See #, 1.4.4.2(1) of this Section.

1.4.4.5 Where intermittent fillet welds are used for the connection of hull members, double
continuous fillet welding is to be carried out for a specified length of round-the-end weld in the
following locations:

(1) The length of the round-the-end weld at the ends of brackets is not to be less than the
depth of the connecting members, nor less than 75 mm.

(2) Where the ends of sections, particularly of short sections, are snipped off, the length of
the round-the-end weld is to be not less than the height of such sections or the length of snipping.

(3) Where fillet welding is used in way of brackets, lugs and scallops and at the orthogonal
connections with other members, the length of the round-the-end weld is not to be less than 75
mm for plate thickness >12 mm, and not less than 50 mm for plate thickness < 12 mm.

1.4.4.6 Where scallops are cut in the structural members for intermittent welding, both ends
of the scallop are to be rounded and smooth. But no scallops are permitted in the following
positions:

(1) in way of the ends of brackets where stress concentration occurs;

(2) in the main frames, longitudinals and stiffeners for a region of at least 230 mm on each
side of the intersection with a primary supporting member.

1.4.4.7 Where a structural member passes through a watertight or an oiltight bulkhead, in
addition to the fitting of a welded collar on the bulkhead, a small semicircular notch is to be cut on
one side of the passing member as shown in Figure 1.4.4.7. And double continuous fillet welding
is to be carried out round the end of the semicircular notch to the bulkhead so as to ensure
tightness of the bulkhead.

Deck

k100 _

L \\‘ K

Tight bulkhead -~

"

Figure. 1.4.4.7 Position of double-sided continuous round-the-end weld

1.4.4.8 The size of fillet welds in primary members is to comply with the following:
(1) Weld factors may be obtained from Table 1.4.4.8

Weld Factors of Primary Members Table 1.4.4.8
Cross-sectional area of In tanks In dry spaces
face Position ® To face plate To plating To face plate To plating
osition
plate of T-type members
A : 2 WT Wt WT WT
, incm
430 At epds 0.21 0.27 0.21 0.21
- Remainder 0.10 0.16 0.10 0.13
30<4 <65 At epds 0.21 0.34 0.21 0.21
Remainder 0.13 0.27 0.13 0.16
At ends 0.34 0.44 © 0.21 0.27
65<4<95 -
Remainder 0.27 0.34 0.16 0.21
E 34 2 34
95<4 <130 n.d 0.3 0.44 0.27 0.3
Remainder 0.27 0.34 0.21 0.27
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At ends 0.44 0.44 0.34 0.44
130<4 -
Remainder 0.34 0.34 0.27 0.34
Note

(D: The weld factors “at ends” are to be applied for 0.2 x the length of the member from each end, but at least
beyond the toes of the member end brackets. On vertical webs the increased welding may be omitted at the
top, but is to extend at least 0.3 x length from the bottom. “Length of the member” means the overall length
of the member (including the end brackets).

@: Where the web plate thickness is increased locally, the throat thickness is to be determined by 0.44¢, or 0.34tc,
whichever is the greater. For #y, see 1.4.4.2(1) of this Section, and . is the increased thickness of plate.

(2) Where the webs of primary members are cut for the passage of secondary members and
the width of the notch exceeds 15% of the stiffener spacing, the weld factor or the leg length
K of fillet weld is to be multiplied by coefficient C obtained from the following formula:

0.85 stiffener spacing

C=
Length of web plating between notches

(3) In calculation of the throat thickness, the overall length of the weld at the ends of the
member may be taken into account.

1.4.4.9 The area of welding of end connections of primary members is not to be less than the
cross-sectional area of the member, and the weld factor is not to be less than 0.34 in tanks or 0.27
elsewhere.

1.4.4.10 Where a longitudinal strength member is cut at a primary support and the continuity
of strength is provided by brackets, the area 4w of weld is not to be less than the cross-sectional
area of the strength member.

1.4.4.11 Where the secondary member passes through, and is supported by, the web of a
primary member, the area Ay of weld is to be not less than 0.5v  and the weld factor not less
than 0.34 in tanks or 0.27 in other spaces, where W is the section modulus of the secondary
member, in cm’.

1.4.4.12 The fillet welding of secondary member end connections is to be in accordance with
Table 1.4.4.12 and where two values are given, the greater is to be taken.

Weld Factors of End Connections of Secondary Members Table 1.4.4.12
. Weld area Welding factor
Connection Ay, incm? w,

1 Stiffener welded direct to deck, shell, bulkhead plating etc. 0.34

2 Stiffener to bracket or bracket lapped to stiffener

(1) in dry space 0.25450r 6.5 0.27

(2) in tank 0.34

(3) main frame to tank side bracket in 0.15L forward 0.34

3 Bracket welded to face of stiffener and bracket connection to shell, o 034
deck, bulkhead plating, etc. )

4 Stiffener to plating for 0.1 X span at ends where not fixed by welding — 0.34

Note

(D: In the table, 4, refers to the cross-sectional area of the stiffener, in cm?; Ay refers to weld area (cm?)=total weld
length (cm) % weld throat thickness (cm).

@ If fillet welding is adopted, the height of the fillet K can also be calculated according to 1.4.4.2(1) of this

Section..

1.4.4.13 Single-sided continuous fillet welding may be acceptable for dry spaces in
deckhouse. Where this is adopted, the fillet leg length K is to be 2 times the value calculated in
1.4.4.2, where d / [ is to be taken as 1.

Section S STRUCTURAL ARRANGEMENT

1.5.1 General requirements

1.5.1.1 This Section specifies the requirements for the arrangement of the hull structure of
fishing vessels. Fiber reinforced plastic fishing vessels are not only to meet the special
requirements of Section 2, Chapter 2 of Part 6 of this Rules, but also to comply with the
requirements of this Section.
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1.5.1.2 Unless otherwise specified, the length referred to in this Section is the length L,
defined in the GENERAL of this Rules.

1.5.1.3 Superstructure deck: Refers to a continuous deck or partial deck that forms the top of
other buildings on the superstructure, deck house, or work deck, with a height greater than or
equal to 1.8m. The top deck of deck houses or other buildings with a height less than 1.8m is to be
treated the same as the work deck.

1.5.2 Arrangement of watertight bulkheads

1.5.2.1 Fishing vessels shall be fitted with a collision bulkhead and at least watertight
bulkhead in the before and after end of the main machinery space. Such watertight bulkheads shall
be extended up to the working deck.

1.5.2.2 Watertight subdivision bulkhead whether transverse or longitudinal shall be prevented
ingress of water from any direction in the water pressure produced in intact and damage
condition. In all cases, watertight subdivision bulkheads shall be capable of supporting at least the
pressure due to a head of water up to the working deck. In damage condition, water pressure shall
be taken into account in the balance , including the worst condition of intermediate stage of
flooding.

1.5.2.3 Steps and recesses in watertight bulkheads shall be as strong as the bulkhead at the
place where each occurs.

1.5.3 Arrangement of collision bulkheads

1.5.3.1 The distance between collision bulkheads and forward perpendicular of fishing
vessels shall be meets the following requirements:

(1) not less than 0.05L; and not more than 0.08L; for vessels of 45m in the load line length
and over;

(2) not less than 0.05L; and not more than 0.05L; plus 1.35m for vessels of less than 45m and
more than 24m in the load line length, expect as may be allowed by CCS;

(3) less than 2.0m for vessels of 24m in the load line length and over.

1.5.3.2 Where any part of the ship below the waterline extends forward of the forward
perpendicular, e.g., a bulbous bow, the distances specified in paragraph 1.5.3.1 of this Section
shall be measured from a point at mid-length of the extension forward of the forward
perpendicular or from a point 0.015L forward perpendicular, whichever is Isee.

1.5.3.3 The bulkhead may have steps or recesses provided they are within the limits
prescribed in paragraph 1.5.3.1 of this Section.

1.5.3.4 Where a long forward superstructure is fitted, the collision bulkhead shall be extended
weathertight to the deck next above the working deck. The extension and collision bulkhead can
be fitted on the different cross section provided it is located within the limits given in paragraph
1.5.3.1 of this Section and the part of the deck which forms the step is made effectively
weathertight.

1.5.3.5 The pipes pierced the collision bulkhead shall be fitted with stop values capable of
being operated from above the working deck, the valve being located inside the forepeak at the
collision bulkhead with a indicator being used for showing whether the value is turned on or off.
The fitting of the valve without institution operated from above the working deck on the after side
of the collision bulkhead shall be authorized, provided that the valve is readily accessible under all
service conditions and the space in which it is located is not a cargo space. All valves shall be of
steel, bronze or other approved ductile material. Valves of ordinary cast iron or similar material
are not acceptable.

1.5.3.6 No doors, manholes, access openings, or any other openings shall be fitted in the
collision bulkhead below the working deck The number of openings in the collision bulkhead
above the working deck shall be restricted to the minimum compatible with the design and normal
operation of the vessels. All such openings shall be capable of being closed weathertight.

1.5.4 Stern tubes

1.5.4.1 In all cases stern tubes shall be enclosed in watertight spaces of moderate volume, to
minimize the danger of water penetrating into the ship in case of damage to stern tube
arrangements.
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1.5.5 Openings and their closing appliances

1.5.5.1 The number of openings in watertight subdivisions is to be kept to a minimum
compatible with the design and proper working of the fishing vessels. Where penetrations of
watertight bulkheads and internal decks are necessary for access, piping, ventilation, electrical
cables, etc., arrangements are to be made to maintain the watertight integrity.

1.5.5.2 The acceptability height of hatchways coamings and sills for openings are to comply
with the requirements in Table 1.5.5.2 :

The acceptability height of hatchways coamings and sills for openings Table 1.5.5.2

Opening position
Item Position' 1 Position! 2

Superstructure and deckhouse sill (mm) 380 300/150

Sill of companionways (mm) 380 300/150
Machinery space opening (mm) 600 300

Height of hatch coamings (mm) 600 450/300

1.5.5.3 weathertight doors

(1) All access openings in bulkheads of enclosed superstructure and other outer structures
through which water could enter and endanger the vessel, shall be fitted with doors permanently
attached to the bulkhead, framed and stiffened so that the whole structure is of equivalent strength
to the unpierced structure, and weatfertight when closed. As an alternative measure, where the
stairway in deckhouse could be enclosed in substantially constructed companionways fitted with
weathertight door, the outer door need not to be weatfertight. The means for securing these doors
weatfertight shall consist of gaskets and clamping devices or other equivalent means and shall be
permanently attached to the bulkhead or to the doors themselves, and shall be so arranged that
they can be operated from each side of the bulkhead.

(2) Weathertight doors directly accsee to exposed space are to open outwards.

1.5.5.4 Fish-holds and other hatchways, miscellaneous openings in working deck and
superstructure decks are to comply with the following requirements:

(1) The hatchways coamings are to have substantially constructed according to its positions.
Where operating experience has shown justification, the height of these coamings may be reduced,
or the coamings omitted entirely, provided that the safety of vessels is not thereby impaired. In
this case, the hatchway openings shall be kept as small as practicable and the covers be
permanently attached by hinges or equivalent means and be capable of being rapidly closed and
battened down.

(2) The structure of hatchways closed by wood covers in Positions 1 and 2 and the means for
keeping them weathertight are to comply with the relevant requirements of Regulation 15 of the
Amendments to Annex I of Annex B to the Protocol of 1988 Relating to the International
Convention on Load Lines, 1966.

(3) The structure of hatchways closed by covers other than wood in Positions 1 and 2 and the
means for keeping them weathertight are to comply with the relevant requirements of Regulation
6 of Chapter Il of Convention for the Safety of Fishing Vessels.

1.5.5.5 Machinery space openings are to comply with the following requirements:

(1) Machinery space openings are to be appropriate framed and efficiently enclosed by steel
casings. Where machinery casings are not protected by other structures, the strength shall be
considered specially. Access openings in such casings are to be fitted with weathertight doors, the
sills of which are not less than 600 mm. Where machinery casings are not protected by other
structures, double watertight doors are to be required for ships assigned freeboards less than those
based on relevant requirements. An inner sill is not less than 230mm in conjunction with the outer
sill of 600 mm;The non-return valve which is to be closed directly and controlled locally shall be
provided for sea inlet and discharge of the enclosure space between the double doors.

(2) Opening shall be fitted with hatchway covers permanently attached to the bulkhead,
framed and stiffened so that the whole structure is of equivalent strength to the unpierced structure,

! Position 1 means Upon exposed working and raised quarter decks, and upon exposed superstructure decks
situated forward of a point located a quarter of the load line length from the forward perpendicular; Position 2
means Upon exposed superstructure decks situated abaft a quarter of the load line length from the forward
perpendicular and located at least one standard height of superstructure above the working deck.
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and weatfertight when closed except access opening.

1.5.5.6 Other deck openings are to comply with the following requirements:

(1) Where it is essential for fishing operations, flush deck scuttles of the screw, bayonet or
equivalenttype and manholes may be fitted provided these are capable of being closed watertight
and such devices shall ba permanently attached to the adjacent structure, except secured by closely
spaced bolts. Having regard to the size and disposition of the openings and the design of the
closing devices, metal-to-metal closures may be fitted that they are effectively watertight.

(2) Openings other than hatchways, machinery space openings, manholes and flush scuttles
in the working or superstructure deck shall be protected by enclosed structures fitted with
weathertight doors or their equivalent. Companionways shall be situated as close as prscticable to
the centerline of the vessels.

1.5.5.7 Ventilators are to comply with the following requirements:

(1) Ventilators to spaces below working deck or decks of enclosed superstructures are to
have coamings of steel or other equivalent material, substantially constructed and efficiently
connected to the deck. For vessels of 45m in length and over, the height above deck of ventilators
coamings shall be at least 900mm on the working deck and at least 760mm on the superstructures
deck. For vessels of less than 45m in length, the height of these coamings shall be 760mm and
450mm respectively.

(2) Coamings of ventilators shall be of equivalent strength to the adjacent structure and
capable of bieing closed weathertight by closing appliances permanently attached to the
ventilators or adjacent structure. The closing appliances shall be permanently attached to the
ventilators; Where other vessles such not fitted as this, the closing appliances shall be stored near
the specified ventilators and convenient for use . Where the coaming of any ventilatorsexceeds
900mm in height, it shall be specially supported.

The thickness of ventilator coamings shall be not less than the requirements in Table 1.5.5.7,
but need not exceed that of the deck.

Thickness of Ventilator Coamings Table 1.5.5.7

Internal diameter of Thickness of coaming Internal diameter of Thickness of coaming
coaming (mm) (mm) coaming (mm) (mm)
<200 7.5 350 9.0
250 8.0 400 9.5
300 8.5 =450 10.0

(3) The coamings of Ventilators extend to more than 4.5 m above the working deck , and the
coamings of ventilators extend to more than 2.3 m above the superstructures deck, need not be
fitted with closing arrangements for vessels of 45m in length and over. The coamings of
Ventilators extend to more than 3.4 m above the working deck , and the coamings of Ventilators
extend to more than 1.7 m above the superstructures deck, need not be fitted with closing
arrangements for vessels of less than 45m in length.

(4) Ventilators passing through superstructures other than enclosed superstructures are to
have substantially constructed coamings of steel or other equivalent material at the working deck.

1.5.5.8 Air pipes are to comply with the following requirements:

(1) Where air pipes to tanks and void spaces below deck extend above the working or the
superstructure decks, the exposed parts of the pipes shall be of strength equivalent to the adjacent
structures and fitted with appropriate protection. Openings of air pipes shall be provided with
means of closing, permanently attaches to the pipe or adjacent structure.

The minimum wall thickness of air pipes above weather deck is to be:

6.0 mm for pipes of 80 mm external diameter or smaller;

8.5 mm for pipes of 165 mm external diameter or greater.

Intermediate minimum thicknesses are to be determined by linear interpolation.

(2) The height of air pipes above deck to the point where water may have access below shall
be at least 760mm on the working deck and at least 450mm on the superstructure deck.

1.5.5.9 Freeing ports are to comply with the following requirements:

(1) Where bulwarks on weather parts of the working deck or superstructures deck form wells,
sufficient measures shall be provided to discharge of shipped water rapidly and freed of water

(2) Freeing ports area of bulwarks are to comply with the requirements of Regulation 14 of
Chapter Il of Convention for the Safety of Fishing Vessels.
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1.5.5.10 Fish-holds gangway and other similar openings are to comply with the following
requirements:

(1) Fish-holds gangway of both sides of the vessles below working deck and other similar
openings shall be fitted with the door open outwards, which are designed to ensure that they have
equivalent watertight and structural integrity to the adjacent shell plating. The number of
openings above is to be kept to a minimum compatible with the design and proper working of the
fishing vessels.

(2) The lower edge of opening mentioned in(1) shall not be lower than the parallel of the
side working deck, and the lowest point of the parallel shall be fitted at least 230mm above the top
edge of the deepest operating waterline.

1.5.6 Setting of double bottoms

1.5.6.1 For vessels of 45m in the load line length and over but less than 60m, a double
bottom shall be fitted at least between front bulkbead of engine and collision bulkbead or close to
these place as far as possible; For vessels of 60m in the load line length and over but less than
75m, a double bottom shall be fitted in the aera except engine at least, and that is to be extended to
the collision bulkbead and the afterpeak bulkbead or close to these place as far as possible; For
vessels of 45m in the load line length and over, a double bottom shall be fitted in the midship that
is to be extended to the collision bulkbead and the afterpeak bulkbead or close to these place as far
as possible.

1.5.6.2 Where a double bottom is required to be fitted the inner bottom shall be continued out
to the vessel's sides in such a manner as to protect the bottom to the turn of the bilge. Such
protection will be deemed satisfactory if the inner bottom is not lower at any part than a plane
parallel with the keel line and which is located not less than a vertical distance h measured from
the keel line, h is to be less than B/20. However, in no case is the value of h to be less than 760
mm, and need not be taken as more than 2,000 mm.

1.5.6.3 A double bottom need not be fitted in way of watertight tanks, including dry tanks of
moderate size, provided the safety of the vessle is not impaired in the event of bottom or side
damage.

1.5.6.4 Small wells constructed in the double bottom in connection with drainage
arrangements are not to extend downward more than necessary. The vertical distance from the
bottom of such a well to a plane coinciding with the keel line is not to be less than h/2 or 500 mm,
whichever is greater. Other wells (e.g. for
lubricating oil under main engines) may be permitted if satisfied that the arrangements give
protection equivalent to that afforded by a double bottom complying with this regulation.

1.5.6.5 Any part of a fishing vessel that does not have a double bottom in accordance with
1.5.6.1 and 1.5.6.3 of this Section is to be able to meet the relevant requirements of Article 14 of
Chapter III of the International Convention for the Safety of Fishing Vessels, or be confirmed to
meet the requirements of the administration of the flag state.

1.5.7 Arrangement of cofferdams

1.5.7.1 Cofferdams are to be provided between compartments intended for fuel oil in double
bottom and those intended for fresh water for boilers and drinking.

1.5.7.2 Cofferdams are only required between fuel oil tanks in double bottom and tanks
immediately above where the inner bottom plating is subjected to the head of fuel oil contained
therein, as in the case of a double bottom with its top raised at the sides. Where a corner to corner
situation occurs for such tanks, they are not considered to be adjacent.

1.5.7.3 Cofferdams are to be provided between non-edible oil tanks, fish tanks and fresh
water tanks; if the spaces between the fish tanks and non-edible oil tanks meet the requirements
specified in 3.3.1.2, 3.3.1.3 or 3.3.1.4 of Part 1 of Rules for Construction of Ocean-going Steel
Fishing Vessels, cofferdams are not needed.

1.5.7.4 Generally, the compartments located directly below the living spaces and service
spaces are not to be used to store liquid fuel. If there is any difficulty, the top decks of this
compartments are to be covered with an oil-insoluble heat-insulating layer with a thickness of at
least 40 mm. There shall be no manholes or other openings on the deck. The compartments below
the above mentioned spaced can be used to store liquid fuel with a flash point (closed cup test) no
less than 60°C.
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1.5.8 Arrangement of chain lockers

1.5.8.1 Spurling pipes and cable lockers are to be watertight up to the deck exposed to
weather. However, the bulkhead between separate chain lockers or the common bulkhead between
adjacent lockers need not be watertight, see Figure 1.5.8.1.

1.5.8.2 Where means of access are provided, they are to be closed by a substantial cover and
secured by closely spaced bolts.

1.5.8.3 Where a means of access to spurling pipes or cable lockers is located below the
weather deck, the manhole covers and securing appliances are to be in consistence with
recognized standards (e.g., i) ISO 5894: 2018; ii) China: CB/T4392-2014 “ Marine manhole
cover” ; iii) India: IS 15876-2009 “Ship and Marine Technology manholes with bolted covers” ;
iv) Japan: JIS F2304: 2015, “Ship’ s Manholes” and JIS F2329: 1975, “Marine Small Size
Manhole ” ; v) Korea: KS V ISO 5894: 2012; vi) Norway: NS 6260: 1985 "Manhole cover -
overview"; vii) Russia: GOST 2021-90 “Ship” s steel manholes, Specifications” ), or equivalent
to the watertight manhole covers. The use of butterfly nuts and/or hinged bolts as the securing
appliances of manhole covers is prohibited.

1.5.8.4 Spurling pipes through which anchor cables are led are to be provided with
permanently attached closing appliances (e.g. steel plates in halves hooked over the spurling pipe
tops, or canvas covers lashed) to minimize water ingress.

OO O

chain locker A chain locker B chain locker A chain locker B

Figure 1.5.8.1 Arrangement of chain lockers
Section 6 CORROSION CONTROL FOR HULL STRUCTURES

1.6.1 General Requirements

1.6.1.1 Effective means are to be taken for all fishing vessels to prevent excessive corrosion
of hull members.

1.6.1.2 All seawater ballast tanks having boundaries formed by the hull envelope plating are
to have an efficient protective coating, epoxy or equivalent, applied in accordance with the coating
manufacturer’s recommendation.

1.6.1.3 Except for those as specified in 1.6.1.2, the other spaces such as bilges in double
bottom vessels, spaces below solid floors of single bottom vessels, cofferdams, fresh water tanks,
fishing tackle cabins, forepeak, afterpeak, etc. are to be applied with suitable protective coating,
according to the service of the spaces.

1.6.1.4 Effective anticorrosive measures are to be taken for the seriously corroded spaces
which are prone to being polluted but not easy to clean (such as the lower part of the clutch, the
lower part of the steering gear, and chain locker), such as enclosing dead ends and adding
anticorrosive paint.

1.6.1.5 All the catch spaces, inner surface of hatch coamings and fish-holds hatch covers,
side shell plating transverse bulkheads as well as their stiffeners and end brackets exposed to the
catch are to be provided with adequate non-toxic protective coatings.

1.6.1.6 Right before application of coatings to any structure, surface preparation is to be
made in accordance with coating manufacturer’s workman vessel requirements and the surfaces
are to be thoroughly cleaned to a corresponding degree. The number of coatings and total dry film
thickness are to comply with the design requirements.

1.6.1.7 Where bimetallic connections are made, measures are to be incorporated to preclude
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galvanic corrosion.

1.6.1.8 An appropriate number of anodes or an impressed current cathodic protection system
are to be provided on the hull plating, rudder blades and sea chest. Where anodes are fitted, the
material, type, quantity, and distribution of the anodes are to comply with national and industry
standards currently in effect.

1.6.1.9 Where a primer is used to coat steel during construction, the primer is to be applied
right after surface preparation. The composition of the primer is to be such that it will have no
significant deleterious effect on subsequent welding work and that it is compatible with the paints
or other coatings subsequently applied in association with an approved system of corrosion control
for structures. Primers are subject to approval in accordance with the relevant CCS requirements.

1.6.1.10 Double-bottom tanks, forepeak and afterpeak tanks storing ballast water or fresh
water are to be painted with cement or other effective coatings.

1.6.2 External hull protection

1.6.2.1 Shell plating, particularly the portion between light and loaded load lines, weather
decks and hatch covers are to be provided with suitable corrosion protection.

1.6.2.2 Where an impressed current cathodic protection system is fitted, plans or information
showing the proposed layout of anodes, reference electrodes, wiring and methods of attaching to
the rudder and propeller, are to be submitted.

1.6.2.3 A small cofferdam is to be included in the arrangements for glands, where cables pass
through the shell. Cables to anodes are not to be led through tanks intended for the carriage of low
flash point oils.

1.6.2.4 For fish vessels subject to in-water survey instead of drydocking survey, the
underwater portion of the hull is to be coated with a high resistant paint. Details of the high
resistant paint are to be submitted to CCS for information.

1.6.3 Corrosion allowance

1.6.3.1 The scantlings of hull structural members calculated in accordance with this PART
are to include the values of corrosion allowance ¢ as specified in 1.6.3.2~1.6.3.4. If the members
are determined by direct calculation of finite elements, the scantlings conforming to the allowable
stress standard are to be added with the corrosion allowance as specified in 1.6.3.2~1.6.3.4.

1.6.3.2 Corrosion allowances #. of hull structural members (including plating and framing)
are to be obtained as in Table 1.6.3.2.

Value of Corrosion Allowance 7. Table 1.6.3.2
Thickness ¢, in mm Corrosion allowance Z., in mm
<10 1.5
>10 0.1¢+0.5, Max. 3.2

1.6.3.3 For boundaries of a liquid tank, the corrosion allowance is not to be less than 2.5 mm.
1.6.3.4 For dry spaces (cargo spaces in bulk carriers excluded), the corrosion allowances is to
be 0.5¢ (see t. in Table 1.6.3.2), but not less than 1.0 mm.

Section 7 INTACT STABILITY

1.7.1 General requirements

1.7.1.1 The provisions of this section apply to the steel fishing vessels and fiber reinforced
plastic fishing vessels.

1.7.1.2 The intact stability of fishing vessels is to comply with the requirements of this
Section, or it is to be demonstrated that their intact stability is in compliance with the requirements
of the flag State Administration.

1.7.2 Plans and documents

1.7.2.1 The following plans and documents are to be submitted for approval or confirmation:

(1) Stability calculations for loading conditions or stability manual;

(2) Curves or table of allowable height of center of gravity or allowable initial metacentric
height;
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(3) Coordinates of opening of flooding angles and curves or table of flooding angles.

1.7.2.2 The following plans and documents are to be submitted for information:

(1) General arrangement;

(2) Lines and offsets;

(3) Hydrostatic curves or table;

(4) Stability cross curves or table;

(5) Capacity curves or table;

(6) Arrangement of bilge keels;

(7) Plan of load line marks and draught;

(8) Auxiliary calculations for windage area and moment of area, icing, etc.;

(9) Cross-sectional area (if applicable);

(10) Arrangement of fixed ballast(if applicable);

(11) Approved inclining test report or light ship survey report;

(12) Arrangement of portable fish-hold divisions(if applicable);

(13) Arrangement of fishing machinery(if applicable).

1.7.2.3 The above information may be reduced as appropriate for fishing vessels of which the
intact stability has been approved.

1.7.3 Requirements for intact stability

1.7.3.1 The intact stability of fishing vessels is to comply with the relevant requirements of
IMO resolution MSC.267(85) — International Code on Intact Stability, 2008 (2008 IS Code), Part
B. For fishing vessels with B/D = 2.5, the requirements of 2.2.3 of Part A of the Code may be
substituted by the following criteria:

(1) The heeling angle corresponding to the maximum righting lever is not to be less than
15°;

(2) The area under the curve of righting levers is not be less than 0.07 m-rad up to an angle of
15° when the maximum righting lever occurs at 15° and 0.055 m-rad up to an angle of 30° when
the maximum righting lever occurs at 30° or above. Where the maximum righting lever occurs at
angles of between 15° and 30°, the corresponding area under the righting lever curve is to be:

0.055+0.001 (30° —¢,..) m - rad;

where: @ue — The heeling angle corresponding to the maximum righting lever(® ).

1.7.3.2 The angle of heel at which progressive flooding of fish-holds could occur through
hatches which remain open during fishing operations and which cannot rapidly be closed shall be
at least 20° unless the stability criteria of the righting lever curve of 1.7.3.1 can be satisfied with
the respective fish-holds partially or completely flooded.

1.7.3.3 Vessels engaged in particular fishing methods where additional external forces are
imposed on the vessel during fishing operations, shall take account of the effects of external forces
on stability.

1.7.3.4 For special type fishing vessels such as beam trawler, net vessel, cage vessel etc, the
special requirements ( if applicable) of the Administration shall be satisfied.

1.7.3.5 For fishing vessels, the condition where ice accretion is likely to occur will have bad
effects on the stability, so icing should be taken into account in the analysis of loading conditions.
The following allowance shall be made in the icing calculations:

(1) 30kg/m? on exposed weather decks;

(2) 7.5kg/m? for projected lateral area of each side of the vessel above the water plane;

(3) the icing weight of the projected lateral area of rails, all kinds of booms, girder (except
masts) and rigging, and the icing weight of the projected lateral area of other small objects shall be
computed by increasing the total projected area of continuous surfaces by 5% and the static
moments of this area by 10%.

If there is a significant difference between the icing conditions and the above requirements,
the icing standard may be 0.5 to 2 times the required; if the expected icing exceeds 2 times the
above-mentioned requirement, more stringent requirements can be adopted.

Section 8 DAMAGE STABILITY
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1.8.1 General requirements

1.8.1.1 The provisions of this Chapter apply to steel fishing vessels with Lz equal to or above
24m.

1.8.1.2 The damage stability of vessels is to comply with the requirements of this Section, or
it is to be demonstrated that their damage stability is in compliance with the requirements of the
flag State Administration.

1.8.1.3 Vessels of 100 m in the load line length and over and the total number of persons
carried is 100 or more should be checked for damage stability according to the requirements of
this section.

1.8.2 Plans and documents

1.8.2.1 The following plans and documents are to be submitted for approval or confirmation:
(1) Calculations of damage stability;

(2) Damage control plan.

1.8.2.2 The following plans and documents are to be submitted for information:

(1) General arrangement of doors and windows;

(2) General arrangement of scuttles, ventilators and air pipes;

(3) Plans and documents stated in 1.7.2 of this Chapter.

1.8.3 Requirements for damage stability

1.8.3.1 The damage stability of vessels is to comply with the relevant requirements of
Regulation 14, Chapter III of INTERNATIONAL REGULATIONS FOR THE SAFETY OF
FISHING VESSELS.

Section 9 LOAD LINE MARKS AND MARKING

1.9.1 Application
1.9.1.1 The provisions of this section apply to the steel fishing vessels and fiber reinforced
plastic fishing vessels.

1.9.2 Load line marks
1.9.2.1 The load line mark for fishing vessels is shown in Figure 1.9.2.1.
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Figure 1.9.2.1 The load line mark for fishing vessels (in mm)

1.9.2.2 If the load lines of certain seasons are not applicable due to the particularity of the
fishing vessel or the nature of the business or restricted by navigation, these load line segments
may not be mapped.

1.9.3 Marking

1.9.3.1 The Load line mark is to consist of a ring 300 mm in outside diameter and 25 mm
wide which is intersected by a horizontal line 450 mm in length and 25 mm in breadth, the upper
edge of which passes through the center of the ring. The center of the ring is to be placed at the
middle of the load line length, and at a distance equal to the assigned summer freeboard measured
vertically below the upper edge of the deck line. The ring, lines and letters are to be painted in
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white or yellow on a dark ground or in black on a light ground. They are to be permanently
marked on both sides of the ship and clearly visible.
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CHAPTER 2 HULL STRUCTURE

Section 1 LONGITUDINAL STRENGTH

2.1.1 Longitudinal strength requirements
2.1.1.1 For vessels not less than 65 m in length, their longitudinal strength is to be checked in
accordance with the requirements of this Section. For vessels of unusual type or special loading
and less than 65 m in length, their longitudinal strength may also be checked in accordance with
the requirements of this Section.
2.1.1.2 The proportions of principal dimensions of fishing vessels are to comply with the
following requirements:
L/B >5
B/D <2.5
2.1.1.3 Fishing vessels that do not comply with the conditions specified in 2.1.1.2 of this
section can to be determined by direct calculation with reference to the methods specified in the
CCS Rules for Classification of Sea-going Steel Vessels.

2.1.2 Design still water bending moment and shear force

2.1.2.1 The still water bending moment and shear force at each transverse section along the
vessel’s length are to be calculated from the following conditions:

(1) departure to fishing (departure for the fishing grounds with full fuel, food, fishing gear,
ice, fresh water, stores, etc);

(2) return with full load (departure for the fishing grounds with full catches, fuel, food, fresh
water and 30%stores);

(3) arrival with full load (arrive at home port with full catches and 10% stores, fuel, etc);

(4) arrival with empty load (arrive at home port with 10% stores, fuel, etc. and the minimum
catches, usually 20% of the fully catches; For ice fresh ship, the amount of ice carried is calculated
at 50%);

(5) More dangerous loading conditions than those described above.

2.1.2.2 In calculation of still water bending moments and shear forces, the downward loads
are to be taken as positive values, the upward loads as negative values, and are to be integrated in
the forward direction from the aft end of the length of the vessel. The sign conventions of the still
water bending moments M, and shear forces F (+, -) are as shown in Figure 2.2.2.2.
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Figure. 2.1.2.2 Still water bending moments and shear forces

2.1.3 Wave bending moment and wave shear force
2.1.3.1 The hogging and sagging wave bending moments M,(+) and M,( — ) at each
transverse section along the vessel’s length are to be obtained from the following formulae:

Miu(+) = +190MCLBCyx 107 kN'm
M(-) = -110MCL?B(C+0.7)x 1073 kN-m

Where: M — distribution coefficient of bending moment, see Figure 2.1.3.1;
C — coefficient, C=0.0412L+4.
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Figure. 2.1.3.1 Moment distribution coefficient

2.1.3.2 The hogging and sagging wave shear forces F,(+) and F\(-) at each transverse section
along the vessel’s length are to be obtained from the following formulae:

Fu(+) = +30F;CLB(Cy+0.7)x1072 kN
Fu(-) = -30F>CLB(Cy+0.7)x107 kN

Where: F1, F> — shear force distribution coefficient given in 2.1.3.2(1) and 2.1.3.2(2);
C — coefficient, see 2.1.3.1 of this Section;
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Figure 2.1.3.2(1) Shear force distribution coefficient F;
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Figure 2.1.3.2(2) Shear force distribution coefficient F>

2.1.4 Calculation of hull girder section properties

2.1.4.1 The moment of inertia of the hull girder section about its horizontal neutral axis
divided by the vertical distance from the neutral axis to the top of strength deck at side gives the
hull girder section modulus Wy at the strength deck; and that divided by the vertical distance from
the neutral axis to the top of keel gives the hull girder section modulus W at bottom.

2.1.4.2 The strength deck and all continuous longitudinal members below the strength deck
within 0.4L amidships may be included in the calculation of hull girder section modulus. The
extension of the sheer strake above the strength deck and the continuous stringer angles may be
included in the calculation. Above the strength deck, the portion of the top strake extending
beyond the strength deck and the cross-sectional area of the continuous side angles can be
included. Continuous convex decks and continuous longitudinal hatch coamings above the
strength deck (excluding inner hatch coamings of multiple parallel hatches), when effectively
supported by longitudinal bulkheads or high web girders, can also be included in the hull girder
section modulus.

2.1.4.3 When there are multiple parallel hatches, the effective cross-sectional area of the
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continuous inner hatch coaming and the supporting structure below it is to be determined by direct
calculation based on its supporting conditions. When there is no detailed calculation, the following
provisions can be adopted:

(1) The continuous longitudinal girder under the deck that supports continuous inner hatch
coaming is to take 50% of the cross-sectional area and include it in the hull girder section modulus.
When the continuous longitudinal girder under the deck is directly connected to the longitudinal
bulkhead, 100% of its cross-sectional area can be included in the hull girder section modulus. If
the continuous longitudinal girder under the deck is a box shaped structure or a non box shaped
structure with appropriate support connected to the bottom of the ship, 80% of the cross-sectional
area can be allowed to be included in the hull girder section modulus. The aspect ratio of the
longitudinal girder mentioned above is not to exceed 60.

(2) The percentage of the calculated cross-sectional area of the continuous inner hatch
coaming can be the same as the percentage taken by the continuous longitudinal girder under the
deck supported below it.

2.1.4.4 For the cases in 2.1.4.2 and 2.1.4.3 of this Section, when calculating the hull girder
section modulus, the lever Z;, vertical distance from the point considered to the neutral axis, is to
be taken as follows, with Z; being greater than the vertical distance from the neutral axis to the
moulded deck line at side:

Z =7.(09+0.22)
B 1
Where: Z. — vertical distance from the neutral axis to the top of the continuous strength member,
in m;
y — horizontal distance from the top of the continuous strength member to the centerline
of the vessel, in m;
B1— breadth of vessel at section considered, in m.

In calculation, Z. and y are to be measured to the point giving the maximum value of Z,.

2.1.4.5 Where deck longitudinals or deck girders are arranged above the strength deck, the
sectional area may be included in the calculation of the hull girder section modulus. The lever Z; is
to be taken as the vertical distance from the neutral axis to the moulded deck line at side amidships
plus the depth of the longitudinal member.

2.1.4.6 Deck openings having a length in the fore-and-aft direction exceeding 2.5 m or a
breadth exceeding 1.2 m or 0.04B (whichever is the lesser) or scallops where scallop-welding is
applied are to be deducted from the sectional areas used in the calculation of the hull girder
section modulus.

2.1.4.7 Smaller openings (including manholes, lightening holes, single scallops in way of
seams, etc.) smaller than those stated in 2.1.4.6 above need not be deducted from the sectional
areas used in the calculation of the hull girder section modulus, provided that the sum bc of their
breadths or shadow area breadths (The shadow area will be obtained by drawing two tangent lines
with an opening angle of 30°, as shown in Figure 2.1.4.7) in one transverse section complies with
the following or that the section modulus at deck or bottom is not reduced by more than 3%:

h<0.06( 1 — )

Where: B1— breadth of vessel at section considered, in m;
— sum of breadths of deductible openings at section considered in accordance with
2.1.4.6 of this Section, in m.
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Sum of breadths of small openings at y-y section is to be b-=b;+b>+b3
Figure 2.1.4.7 Opening breadths or shadow area breadths

2.1.4.8 Openings in longitudinals or longitudinal girders (such as lightening holes, freeing
ports, single scallops in way of welds) need not be deducted from the sectional areas used in the
calculation of the hull girder section modulus, if their depth does not exceed 25% of the web depth
(with a maximum depth of 75 mm for scallops).

2.1.5 Hull girder bending strength
2.1.5.1 The minimum amidships section modulus W at deck and keel is not to be less than
that obtained from the following formulae:

Wo=CL’B(C/+0.T)K  cm’

Where: C! — coefficient, the same as that in 2.1.3.1 of this section.

2.1.5.2 Scantlings of all continuous longitudinal members of the hull girder based on the
minimum amidships section modulus W, are to be maintained within 0.4 amidships. However, in
special cases, based on consideration of type of vessel, hull form and loading conditions, the
scantlings may be gradually reduced towards the ends of the 0.4L amidships, bearing in mind the
desire not to inhibit the vessel’s loading flexibility.

2.1.5.3 The moment of inertia of amidships section about the horizontal neutral axis I is not
to be less than that obtained from the following formulae:

I=3WoL/K cm?

Where: Wy—the minimum amidships section modulus, in cm?, calculated in accordance with
2.1.5.1 of this section.

2.1.5.4 The hull girder bending strength outside 0.4L amidships is to comply with the
requirements of 2.1.5.5 of this Section and also the following requirements:

(1) As a minimum, hull girder bending strength checks are to be carried out at the following
locations:

@ in way of the forward end of the engine room.

@ in way of the forward end of the foremost fish hold.

® at any locations where there are significant changes in hull cross-section

@ at any locations where there are changes in the framing system.

® in way of the afterward end of the last fish-hold of a fishing vessel fitted fish-hold behind
the superstructure (deckhouse) or engine room, as well as the profile in the afterward end of

! For ships in service, C is 0.9 times the value calculated in 2.1.3.1 of this Section.
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deckhouse or engine room.

(2) Continuity of structure is to be maintained throughout the length of the vessel. Where
significant changes in structural arrangement occur, adequate transitional structure is to be
provided.

2.1.5.5 The designer is to provide permissible hogging and sagging still water bending
moment (+) and (-) of hull girders at each transverse section along the vessel’s length,
provided that the following conditions are satisfied:

(1) The permissible hogging and sagging still water bending moments of hull girders are
to cover the most severe hogging and sagging design still water bending moments calculated for
any navigation condition given in the loading manual, see 2.1.2 of this Section.

(2) The permissible hogging and sagging still water bending moments of hull girders are
not to be greater than the values obtained from the following formulae:

(+)max: -Mw(+) kN'm
(')min:' 'Mv(') kN-m

Where: M,,— wave bending moment, see 2.1.3.1 of this Section;
— combined permissible bending moment, in kN-m, to be taken as one of the values
obtained from the following formulae, whichever is the lesser:

= []x102 KN-m
= []x107° KN-m
Where: Wy—section modulus at deck, in cm?;
Wi—section modulus at keel, in cm?.
Permissible bending stress of hull girder [0] is determined in accordance with the following
requirements:

[o] =175/ N/mm?, for 0.4L amidships
[o] =125/ N/mm?, for 0.1L from the vessel’s ends
for other areas, to be obtained by linear interpolation, where K is Material factor, see 1.3.1.9

of this part.
2.1.5.6 Longitudinal bending stress is to be calculated in accordance with the following
formula:
o= L= 1 x107%  N/mm?
Where: — permissible still water bending moment, in kN-m, see 2.1.5.5 of this Section;
M,, — wave bending moment, in kN-m, calculated in accordance with 2.1.3.1 of this
section,;
W.— hull girder section modulus at the point considered, in cm?.

2.1.5.7 Where higher tensile steel is used in some portions of hull, the vertical extent of
application of the higher tensile steel is not to be less than:

Where higher tensile steel is applied to the strength deck, the region y1(1-K) below the deck
line is to be made of higher tensile steel; where applied to the bottom, the region y»(1-K) above the
keel is to be made of higher tensile steel. y1 and y» are the vertical distances from the neutral axis
to the deck line at side and to the plate keel respectively, in m, as shown in Figure 2.1.5.7. K is
material factor, defined in 1.3.1.9 of this PART.

Strengthdeck

| Neutralaxis

Y(1-K)

Y2(1-4)

\ Neutral-axis J

Figure. 2.1.5.7 Vertical arrangement range of higher tensile steel

2.1.5.8 Where higher tensile steel is used amidships and low carbon steel at the ends of the
ship, the region in which higher tensile steel is used is to be extended to the points where the
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thickness required for the low carbon steel is equal to that of the higher tensile steel (See Figure
2.1.5.8).

Thickness of equivalent low
carbon steel plate

Thickness of higher tensile e
steel plate S

TTYTTTTIT Tt \ Mg

Vertical extent of higher tensile steel

Low carbon steel

-

Ship's
0.2L 0.075L end

00

Figure. 2.1.5.8 Longitudinal arrangement range of higher tensile steel

2.1.5.9 Where higher tensile steel is applied to strength deck structure, corresponding higher
tensile steel is usually to be applied to the continuous members (e.g. stiffening members of hatch
coamings and deck openings) welded to strength deck.

2.1.6 Hull girder shearing strength

2.1.6.1 Design still water shear force

(1) Under different loading conditions, the design still water shear force at each transverse
section along the vessel’s length is to meet the following conditions:

FHS ()
| (=] ()

Where: Fi— design still water shear force under the conditions considered, in kN;
— permissible still water shear force, in kN, calculated in accordance with 2.1.6.2.

(2) For type 1 and type 2 hull sections as shown in Table 2.1.6.2, the still water shear force Fi
at transverse bulkhead is to be corrected in respect to alternate or significantly non-homogeneous
hold loading conditions. The correction of shear force is as shown in Figure 2.1.6.1. The values N
and N, of shear force correction are to be calculated in accordance with the following formulae
respectively:

=1 - | kN
= | - | kN
Where: Fy4~ Fsp+ Fsc— shear force in kN, obtained by calculation based on hull girder at transverse
bulkheads A, B and C respectively;
F— correction coefficient of still water shear force, calculated in accordance
with the following formula:
__ B
T22( + )
Where: By— average breadth of the flat part of inner bottom of the hold considered, in m;
[r— breadth of vessel, in m;
B

mm

c

Empty Fully loaded

S| Before After
S correction correction
Nk

Figure 2.1.6.1 Shear force correction diagram

2.1.6.2 The designer is to provide permissible still water shear forces  (+) and  (-) of hull
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girders at each transverse section along the vessel’s length, and are to cover the most severe
positive and negative design still water shear forces calculated for any navigation condition given
in the loading manual.

The positive and negative permissible still water shear forces ~ of hull girders are not to be
greater than the values obtained from the following formulae:

(Fhma =[12%102—  (+) kN

(_)minz_[]Exlo_z_ (_) kN

Where: F,,— wave shear force, in kN, calculated in accordance with 2.1.3.2;
I —moment of inertia about the horizontal neutral axis at the transverse section under
consideration, in cm?*;
S —static moment, in cm?, about the horizontal neutral axis, of the area of the effective
longitudinal members above the horizontal neutral axis, taken at the transverse section
under consideration;

[T ] —Permissible shearing stress, [ |=110/K, N/mm?, where K is the Material factor, see
1.5.1.3 in this PART;
— the lesser of 1 and ,. 4 and 5 are calculated in accordance with the
following formulae:
__4
Si+m
t2

Jfo+m,
t1i—thickness (the total thickness of inner and outer plating for double hull-skin vessel) of
side shell at the horizontal neutral axis of the section under consideration, in mm;
t»—thickness of longitudinal bulkhead plating at the horizontal neutral axis of the section
under consideration, in mm;
i, f>, m1, and my — coefficients, see Table 2.1.6.2.

0

1

2

Factors f1, f2, mi, and m> Table 2.1.6.2
No. Hull configuration Factor f; Factor m;
1 f1 = 05 In1 = 0
[T [ )
2 f] = 05 ml = 0
[ ([ D
i £ =0.261+0.0584, / 4, m, =0.5m,
3 i
E f, =0.478-0.1164, / 4, m, =0.5(0.1+ y)
_1 [ [ U
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m, =m,

£=0.154+0.084, / 4,
£, =0.346-0.084, / 4, m, = (0,1”)%

\ J

Notes: 41, A — shear areas of side shell and longitudinal bulkhead plating respectively, in cm?, at one side of the
section under consideration. The area for the centerline bulkhead is actual area and not to be
reduced for symmetry around the centerline;

b — horizontal distance from longitudinal bulkhead to side shell plating, in m;
— for transversely non-homogeneous loading condition, = 0.15; for transversely homogeneous
loading condition, =0.

2.1.6.3 For hull configurations not included in Table 2.1.6.2, e.g. vessels with three or four
longitudinal bulkheads, the shearing stresses at side shell and longitudinal bulkhead plating may
be determined by direct calculation.

2.1.6.4 Shear stress:

(1) The shearing stress  at side shell is to be calculated in accordance with the following
formula:
F+F|S
=1 x10? N/mm?

15,

Where: F — permissible still water shear force, in kN, see 2.1.6.2 in this PART;

S —static moment, in cm®. Where the point considered is above the horizontal neutral
axis, S is to be t aken as the static moment, about the horizontal neutral axis, of the
area of all longitudinal members passing through the point above the neutral axis.
Where the point considered is below the horizontal neutral axis, S is to be taken as
the static moment, about the horizontal neutral axis, of the area of all longitudinal
members passing through the point below the neutral axis;

F,, I. 1—see2.1.6.2.
(2) Shearing force 7 at longitudinal bulkhead plating is to be calculated in accordance with
the following formula:

‘FS+FW S
r=_ "

15,

x10? N/mm?

Where: . S—see 2.1.6.4(1);
Fo. I. ,—see2.1.6.2.

Section 2 SHELL PLATING

2.2.1 Bottom shell

2.2.1.1 Bottom shell means the shell plating between the plate keel and the bilge strake.

2.2.1.2 In a vessel with transverse bottom framing, the thickness ¢ of bottom shell plating
within 0.4L amidships is not to be less than the following:

£ =105,/(0.22+0.028L)K +1.5 mm

Where: s — spacing of frames, in m
2.2.1.3 In a vessel with longitudinal bottom framing, the thickness ¢ of bottom shell plating
within 0.4L amidships is not to be less than the following:

t, =0.043s(L + 230)‘/% +0.5 mm

ty =5.654/(d +h)K +0.5 mm

Where: s — spacing of longitudinals, in m, to be taken as not less than the standard spacing of
longitudinals;
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h=0.26C, to be taken as not greater than 0.2d;
C ——coefficient, see 2.1.3.1 of this CHAPTER.
2.2.1.4 The thickness ¢ of bottom shell plating within the regions of 0.1L from the vessel’s
ends is not to be less than that obtained from the following formula:

t=(0.05L+5WK mm

Where: s — spacing of frams or longitudinals, in m, to be taken as not less than 0.7.

2.2.1.5 Within the area 0.25L away from the fore perpendicular, the plating thickness
adjacent to the flat keel and transverse bottom framing are not to be less than the values calculated
according to 2.2.1.2 of this Section, and the longitudinal bottom framing is not to be less than the
values calculated according to 2.2.1.3 of this Section.

2.2.1.6 The thickness of bottom shell plating beyond 0.4L amidships is to be tapered
gradually to the end thickness of bottom shell plating.

2.2.1.7 Where 24m=<L<30m, the thickness of bottom shell plating within 0.4L amidships is to
be equal to that of the bottom shell plating amidships.

2.2.1.8 The thickness of the bottom plating of the bow is to comply with the relevant
requirements of Section 13 of this CHAPTER.

2.2.2 Plate keel
2.2.2.1 In a vessel with transverse bottom framing, the breadth b of plate keel is not to be less
than the following:
b=900+2L mm
2.2.2.2 In a vessel with longitudinal bottom framing, the breadth b of plate keel is not to be
less than the following:
b=900+3.5L mm
2.2.2.3 The breadth of the plate keel is to be maintained over the whole length of the vessel.
For fishing vessels 24m < L<30m, the breadth of the plate keel can be reduced by 100 mm
compared to the above formula.
2.2.2.4 The thickness of the plate keel is not to be less than that of the bottom shell plating
calculated according to 2.2.1 of this PART in accordance with its structural configuration plus 2
mm nor less than that of the adjacent bottom shell plating.

2.2.3 Bilge strake

2.2.3.1 Where the bilge is framed transversely, the thickness of the bilge plating is not to be
less than the value obtained from 2.2.1.2 of this PART, and where the bilge is framed
longitudinally, the thickness of the bilge plating is not to be less than the value obtained from
2.2.1.3 of this PART.

2.2.3.2 Where both the bottom and side shells are framed longitudinally and the bilge
longitudinals are omitted, and where transverse strength members or corresponding bilge brackets
are fitted in accordance with the requirements of 2.6.14.5 of this PART, the thickness of the bilge
strake is neither to be less than _7 (Y being the radius of bilge, in mm, K being Material

165K

factor), nor to be less than that of the adjacent bottom plating.

2.2.4 Side shell plating

2.2.4.1 Side shell plating means the shell plating between the bilge strake and the sheer
strake.

2.2.4.2 Where the side shell is framed transversely, the thickness of side shell plating within
0.4L amidships is to comply with the requirements of 2.2.1.2 of this PART.

2.2.4.3 Where the side shell is framed longitudinally, the thickness ¢ of side shell plating
within 0.4L amidships is to be as follows:

(1) When L<<65 m, the thicknesses of side shell plating and top strake are to comply with the
requirements of 2.2.1.3 of this PART.

(2) When L>65 m, the thicknesses of side shell plating and top strake are to calculate
according to the formula below:

1
(D The thickness ¢ of the side shell plating E D away from the baseline is not to be less than
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the following:

t, = 0.06s(L +110) %Jro.s mm

t,=42s\/(d+hy)K +0.5 mm

1
@ The thickness t of the side shell plating less than Z D away from the baseline is not to be

less than the following:
t, =0.06s(L+1 10)\/%+ 0.5 mm

ty =5.4s4(d+h)K +0.5 mm

Where: s — spacing of longitudinals, in m, to be taken as not less than the standard spacing of
longitudinals;
h>=0.5C, to be taken as not greater than 0.36d;
hi,and C —see 2.2.1.3;

1 1
(3 The thickness t of side shell plating between Z D and E D from base is to be obtained

by interpolation
between the values of # in (1), (2) above, but not less than # in (2) above.

2.2.4.4 The thickness of side shell plating within 0.1L from the vessel’s ends is to comply
with the requirements of 2.2.1.4 or 2.2.1.7 of this section.

2.2.4.5 The thickness of side shell plating beyond 0.4L amidships is to be tapered gradually
to the end thickness of side shell plating.

2.2.5 Sheer strake

2.2.5.1 The width of the sheer strake is not to be less than: 800+5L (in mm), but need not be
greater than 1,800 mm. But it is not to be less than 700 mm for fishing vessels below 45 m.

2.2.5.2 The upper edge of the sheer strake is to be dressed smooth, and any fittings welded to
the top of the sheer strake within 0.5L amidships are to be avoided. Scupper openings are not to be
cut in the sheer strake which is protruded above the deck within 0.5L amidships or in way of
breaks of superstructures.

Where a rounded sheer strake is adopted, the radius is not to be less than 15 times the
thickness of the plate. The thickness of rounded sheer strake is to be at least equal to that of deck
plating. Effective measures are to be taken to maintain the required properties of material after
shaping. Deck fittings welded directly to the rounded sheer strake within 0.5L amidships are to be
avoided, wherever possible.

2.2.5.3 The thickness of the sheer strake is to be the same as that of the side shell plating, but
in the area within 0.4L amidships, it is not to be less than 0.8 times the thickness of the strength
deck side plating.

2.2.6 Local strengthening

2.2.6.1 Oblique rubbing strakes are to be provided from the top edge of the bulwark wall to
the outer side of trawler fishing vessel within 0.3 m below the maximum waterline, at least 1 m to
the stern and 2 m to the tail of the screen frame, with a spacing not over 400 mm. If the profile
indentation below the work deck is great, the rubbing strake can only be provided to sites with an
indentation of 400 mm compared to working deck.

2.2.6.2 The thickness of the shell plating where the purse seine is installed is to be increased
by 1 mm or doubled within the appropriate range.

2.2.6.3 The thickness of shell plates connected to the stern frame or fitted in way of the shaft
bossing in single screw ships and in way of the palms of propeller struts in multi-screw ships, is
neither to be less than 1.5 times the thickness of shell plating at ends, nor to be less than the
thickness of the shell plating amidships.

2.2.6.4 The shell plating in way of hawse pipe and one plate below are to be increased in
thickness or to be fitted with doubler plates. The outlet of hawse pipe is to have adequate corner
radius. It is recommended that the corner radius of chafing lips made of steel plate or cast steel be
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not less than 12 times the diameter of anchor chain.

2.2.7 Openings in shell plating

2.2.7.1 Openings cut in the turn of the bilge strake within 0.4L amidships are to be avoided as
far as possible. But if necessary, the openings are to be elliptical with the major axis arranged in
the fore and aft direction.

2.2.7.2 The circular openings on the sheer strake are to fully avoid the deck openings beyond
the end points of the superstructure and the side of the deck hatch. In general, compensation will
not be required if the opening depth does not exceed 20% of that of the sheer strake or 380 mm
(whichever is the lesser).

2.2.7.3 Sea inlets and other openings are to have well rounded corners. It is to be
compensated by thicker plate or web. The thickness of sea chest plating is to be the same as that of
the adjacent shell.

2.2.7.4 Cargo door openings are to have well rounded corners, and are to be kept clear of the
ends of superstructures and the deck openings outside the line of hatchways. Such openings within
0.4L amidships are to be fully compensated by insert plates or doubler plates with a sufficient
length in the fore and aft direction.

2.2.7.5 The above requirements for the opening of the shell plating generally also apply to the
head and tail end areas.

2.2.8 Bilge keel

2.2.8.1 Where bilge keels are fitted, they are to be welded to a continuous flat bar which may
be continuously welded to the shell.

2.2.8.2 Bilge keels and flat bars are not to be interrupted abruptly, but to be gradually tapered
at their ends and terminated on a suitably stiffened panel.

2.2.8.3 All butts of bilge keels, flat bars and shell plating are to be properly shifted from one
another. The keel is properly supported to strengthen.

2.2.9 Square keel

2.2.9.1 The plate thickness of square keel is not to be less than the thickness of the plate keel.
The internal frames are to be supported by transverse partitions at every other position. The
transverse partitions are to be aligned with the ribbed plates. When the width of the square keel
exceeds 300 mm, vertical partitions are to be added.

2.2.9.2 When it is designed to replace square keel with flat steel, the ratio of height to
thickness is not to be greater than 10. The thickness ¢ is not to be less than the value calculated by
the following formulae:

t=10+0.6L)WK  mm

Section3 DECKS

2.3.1 General Requirements
2.3.1.1 Where the platform decks terminate within 0.4L amidships, horizontal brackets are to
be provided at their ends and are to extend over a suitable length.

2.3.2 Strength deck
2.3.2.1 For decks with transverse bottom framing, the thickness of strength deck ¢ is not to be
less than the value calculated by the following formula:
t=(0.05L+45vK  mm

When the spacing of frames is greater than the standard spacing of frames, the plate thickness
will increase by 0.5 mm per 150 mm of increasing.

2.3.2.2 For decks with longitudinal bottom framing, the thickness ¢ of strength deck within
0.4L amidships is not to be less than the value calculated by the following formula:

(1) Beyond the line of openings:

t = 0.06s(L+110)‘/% +0.5 mm
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t, =0.9s,/(L+75)K +0.5 mm

Where: s —spacing of longitudinals, in m, to be taken as not less than the standard spacing of
longitudinals.
(2) Within the line of openings:

t=09s/(L+75K +0.5 mm

Where: s— spacing of frames, in m, to be taken as not less than the standard spacing of frames.

2.3.2.3 Where the long bridge deck within 0.4L amidships is regarded as the strength deck,
the amidships section modulus and the minimum thickness are to comply with the requirements of
2.1.5.1,2.3.2.1 and 2.3.2.2 of this CHAPTER.

2.3.2.4 When the length of vessel is greater than 60 m, the thickness of the strength deck 0.1L
away from the vessel end can reduce by 1 mm compared with that at amidships.

2.3.2.5 The thickness of decks in heavy-load base areas such as net rolling machines, winches
and windlass is to be at least 2 mm thicker, and can be replaced with double decks not less than
the thickness of the deck. Beams and supporting structures of sufficient strength are to be provided
below.

2.3.2.6 The tail slide of trawler fishing vessel is to be longitudinally strengthened with
sufficient strength. The thickness of the slide plate is not to be less than the interpolation
according to the following regulations: when L =30 m, it is not to be less than 10 mm; when L =45
m, it is not to be less than 12 mm; when L>75m, it is not to be less than 15 mm. The thickness of
the side wall plate of the slideway is to be at least 1 mm larger than that calculated in 2.2.1.4 of
this PART. The bottom of the slideway and its side wall are susceptible to the abrasion of the
netting. Rubbing strakes are to be provided.

2.3.3 Deck side plating

2.3.3.1 The breadth of deck side plate within 0.4L amidships is not to be less than (6.8L.+400)
mm The breadth of strength deck stringer plates at ends of the vessel is not to be less than 65% of
that amidships. The thickness of strength deck stringer plates is not to be less than the thickness of
strength deck plating.

2.3.4 Deck opening

2.3.4.1 Where the corners of engine/boiler room or hatch openings in the strength deck are
parabolic or elliptical, insert plates are not required, but the requirements as shown by Figure
2.3.4.1 are to be complied with. The length-breadth ratio of the corner line portion is not to be less
than 2.

Not less than b/10

o

than | greater

readth b of hatchway

Not
less

=
B

300 |than
mm | 600
mm

Figure 2.3.4.1 Schematic diagram of corner line

2.3.4.2 When the corners of the engine room or fish hold openings on the strength deck are
circular, the ratio of the radius of the hatch corner to the width of the hatch is not to be less
than 1/10, and the corner is to be reinforced according to the following requirements:

(1) For fishing vessels with a length less than 45m, the size of the corner thickening plate is
to comply with Figure 2.3.4.2 (1). The end seam of the corner is to avoid the end seam of the
hatch coaming. The thickness of the thickened plate is to be 4mm thicker than that of the strength
deck plate;

(2) Fishing vessels with a length greater than or equal to 45m are required to have embedded
plates at the corners. If the deck extends into the hatch coaming, the minimum radius of the
circular corner is 300mm,; if the hatch coaming is welded to the inner edge of the deck in the form
of a ring, the minimum radius of the circular corner is 150mm. The extension range of the
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embedded plate at the corner is to comply with the provision of Figure 2.3.4.2 (2) (R is the radius
of the hatch corner; e is not to be less than 760mm, and for longitudinal framing, it is not to be less
than 1 longitudinal spacing). The end seam of the embedded plate at the corner is to be kept well
clear of the end seam of the hatch coaming and the corner weld of the deck framing. The thickness
of the embedded plate is to be increased by 4mm compared to the strength deck.

2r
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/ - y Y /
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e o
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L breadth NL breadth
'
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a b

Figure 2.3.4.2(1) Schematic diagram of thickened corner area

> Oneframe > One frame
space | space

Hatch breadth

Figure 2.3.4.2(2) Schematic diagram of corner embedded plate

2.3.4.3 Openings in the strength deck outside the line of hatchways are to be kept to a
minimum and are to be arranged clear of hatch corners. The corners of all openings are to be well
rounded and with the edges smoothed.

Openings in the strength deck between midship bridge or deckhouse end bulkheads and
hatches are to be avoided so far as possible

2.3.4.4 In the area within 0.4L amidships, for circular, oblong, or oval openings in the
strength deck outside the line of hatchways, compensation is not required if they comply with the
provisions of 2.1.4.7 of this Chapter. Where they do not comply with the provisions of 2.1.4.7 of
this Chapter, and other shaped openings in this area, compensation is required, and the radius of
the rounded corner is not to be less than 1/10 of the breadth of the opening. Compensation is
normally arranged by increasing the deck plate thickness.

2.3.4.5 In the area within 0.4L amidships, The axis of the oval opening in the strength deck
outside the line of hatchways is to be arranged along the length of the vessel and the
length-breadth ratio of openings is not to be less than 2. Other shaped openings and oval openings
that do not meet the requirements of this Article shall be reinforced as shown in Figure 2.3.4.5:

The sectional area of the open stiffened ring plate 4 is not to be less than the value calculated
by the following formula:

A=0.5rt mm?
Where: r —radius of opening, in mm, and to be taken as the half breadth of the openings for
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elliptical openings;
t — thickness of deck plating, in mm.

1

Figure 2.3.4.5 Ring form stiffening

[

2.3.4.6 In the area outside 0.4L amidships, compensation is generally not required except for
the places adjacent to the interruption of the forecastle and poop.

2.3.4.7 The above provisions also apply to the lower deck, but compensation shall be made
only if the total breadth of the opening exceeds 15% of the calculated breadth of the mid-plane
modulus used by the deck.

2.3.4.8 The above requirements for the opening of the deck generally also apply to the area
outside 0.4L amidships.

2.3.5 Lower deck and platform deck
2.3.5.1 The thickness ¢ of the lower deck within 0.4L amidships is not to be less than the
value calculated by the following formula:

(=(0.02L+55WK

2.3.5.2 The thickness ¢ of the deck within 0.1L amidships is not to be less than the value
calculated by the following formula:

t=(0.05L+5+K  mm

2.3.6 Raised quarter decks
2.3.6.1 The raised quarter decks are to comply with the relevant requirements of 2.15.7 of
this CHAPTER.

2.3.7 Superstructure ends
2.3.7.1 The deck strengthening at ends of superstructures is to comply with the relevant
requirements of 2.15.6 of this CHAPTER.

2.3.8 Deck coverings

2.3.8.1 The deck coverings are not to corrode the steel plate. Before laying the coverings, the
surface of the deck is to be completely derusted and painted effective coating according to
corresponding covering.

2.3.8.2 The thickness of steel deck plating sheathed with wood planks is not to be less than
40 mm. The thickness of steel deck plating sheathed with wood planks may be reduced by 1 mm,
but each plank is to be well secured to the deck plating at every beam by studs. The fasteners are
to be buried under the surface of the wooden planks, filled and sealed. The planks are to be tightly
crimped.

2.3.8.3 Where chemical covering is used as a substitute for wood sheathing, the thickness of
the steel deck plating is not to be reduced.

Section4 TRANSVERSELY FRAMED SINGLE BOTTOMS

2.4.1 General provisions
2.4.1.1 This Section applies to transversely framed single bottom structure.

2.4.2 Centre keelson
2.4.2.1 The center keelsons are to be provided in way of the central longitudinal section of
the vessel. The depth of the center keelson is to be the same as that of floors, and the web
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thickness ¢ and the sectional area 4 of the face plate of the center keelson are not to be less than
the following within 0.4L amidships:

t=(0.06L+6)WK  mm

A=(0.65L+2)K cm?

In the forepeak tank, the centerline keelson may have the same depth and thickness and the
same sectional area of face plate as the floor. The web thickness can be reduced by 12% outside
the area within 0.4L amidships.

For fishing vessels <30 m, the thickness of the above slab ¢ and panel cross-sectional area 4
can be reduced by 10%.

2.4.2.2 The center keelson is normally to extend as far forward and aft as practicable. Where
the center keelson is cut in way of a bulkhead, it is to be connected to the bulkhead by one of the
following means:

(1) The web plate of the center keelson is to be gradually raised, within one frame spacing to
1.5 times the original web depth at the bulkhead, and the face plate of the center keelson is to
extend and to be welded to the bulkhead, as shown in Figure 2.4.2.2(1).

(2) The center keelson is to be attached to the bulkhead by brackets having a face plate or
flange, and the depth and length of the brackets are to be equal to the depth of the keelson. In this
case, the face plate of the center keelson may not be welded to the bulkhead. The thickness of the
brackets is to be the same as that of the web of the center keelson, as shown in Figure 2.4.2.2(2).

(3) The face plate of the center keelson is, within one frame spacing, to be gradually widened
to twice its original width at the bulkhead, and to be welded to the bulkhead, as shown in Figure
2.4.2.2(3).

Bulkhead
Bulkhead|
Centre keelson
Centre keelson  Bracket
:]7
& 1-frame 1
s |.ipnee i B }
=
—y =
ya b\ At

Figure 2.4.2.2(1) Type of web rise connection Figure 2.4.2.2(2) Type of bracket connection

Bulkhead

Centre keelson

ﬁl =
— = ==
T
I-frame
space

Figure 2.4.2.2(3) Panel widening connection type

2.4.2.3 Where a single main engine is fitted, the center keelson may be omitted in the
machinery space provided that the longitudinal girders under the engine seating extend over the
whole length of the engine room and brackets are fitted at the outside of both end bulkheads of the
engine room for transition. Within the engine room where the center keelson is cut, however,
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gradually tapered brackets having a length not less than two frame spaces are to be fitted for
transition, as shown in Figure 2.4.2.3.

In machinery spaces situated at the aft end, such engine seating girders are to be carried as far
aft as practicable and the ends effectively supported by web frames or transverses. Where it is
impracticable to provide transition brackets abaft the aft peak bulkhead because the aft body of the
vessel is too fine, it can be otherwise considered.

2.4.2.4 In the area of 0.75L amidships, no relief holes are to be made on the web of the inner
keel.

Bl
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Figure 2.4.2.3 Transition bracket connection type

2.4.3 Side keelsons
2.4.3.1 The depth of side keelsons is to be the same as that of floors, and the web thickness ¢
and the face plate sectional area 4 of side keelsons are not to be less than the following:

t=(0.063L+4WK  mm

A=0.25L+5 cm?

In the machinery space, the web thickness of side keelsons is not to be less than that of the
center keelson as required in 2.4.2.1 of this section.

2.4.3.2 One side keelson at least is to be fitted on each side of the center keelson where the
breadth of vessel is not less than 4 m and not more than 9 m, and two at least where the breadth
exceeds 9 m. Side keelsons are to be uniformly fitted and are to extend as far forward and aft as
practicable. Outboard of the main engine seating girders, side keelsons as required in 2.4.3.1 of
this Section are to be fitted, and attention is to be given to structural continuity.

2.4.3.3 The attachment of side keelsons to the bulkheads is to be the same as required for the
center keelson (see 2.4.2.2 of this section).

2.4.4 Floors
2.4.4.1 Plate floors are to be fitted at every frame and are, at the centerline, to have a web
depth £, a web thickness ¢ and a sectional area 4 of face plate not less than:

h=42(B+d)-70 mm
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t=(0.58+3)YK mm
A=(3.5d-0.5)K cm?
2.4.4.2 The thickness of the face plate of the floor is not to be less than that of its web plate.
The breadth of the face plate is not to be less than 10 times its thickness, but need not exceed 15
times.
For fishing vessels L<30 m, the face plate of floor can be replaced by folds.
2.4.4.3 In fishing vessels having considerable rise of floor, the depth of floor plates is to be
increased. The floor plates forming part of a watertight, deep tank or tank bulkhead are not to be
less than 900 mm in depth measured at the centerline, and have a thickness not less than that
required for the bottom strake of a bulkhead.
For fishing vessels L<30m, the height of the floor in the middle and longitudinal sections can
be appropriately reduced.
2.4.4.4 In machinery spaces the web thickness of floors is not to be less than that of the
center keelson as required in 2.4.2.1 of this section. The face plate of floor is not to be replaced by
a folded edge, and the cross-sectional area of the face plate of floor is to be 4 increased by 20%
according to the calculated value of 2.4.4.1 of this section.
In way of machinery spaces situated aft or where there is considerable rise of floor, the depth
of floors is to be appropriately increased in accordance with the vessel’s lines and strength.

2.4.5 Bilge brackets

2.4.5.1 Floors are to be connected to the frames by bilge brackets. The depth of the bilge
brackets measured from the keel line within amidship is to be twice that of the floors in way of the
centerline, and the length of the brackets, measured from the inner edge of frames, is to be equal
to the floor depth on the centerline. The thickness of the brackets is to be equal to that of floors.
The brackets are to have a flange or face plate. When flanged, the width of the flange is neither to
exceed 10 times the thickness of the bracket nor to be less than 50 mm. The thickness of the bilge
bracket is equal to the thickness of the floor.

2.4.5.2 Where it is impracticable to arrange the bilge brackets due to the vessel’s lines or
other reasons, the floors are to extend to the vessel’s side and to be raised to the required depth for
bilge brackets.

2.4.5.3 Where bilge brackets or floors are connected to the frames by means of a welded lap
joint, the length of overlap is to be as follows:

(1) when the depth of frames is 100 mm or less, the length of overlap is not to be less than
twice the depth of frames;

(2) when the depth of frames exceeds 100 mm, the length of overlap is neither to be less than
1.5 times the depth of the frame nor less than 200 mm.

2.4.6 Drain holes

2.4.6.1 Drain holes are to be cut in the floors and side keelsons in way of the bottom.
Provision is to be made for the free passage of water from all parts of the bottom to the suctions,
taking into account the pumping rates required.

Section S LONGIITUDINALLY FRAMED SINGLE BOTTOM

2.5.1 General provisions
2.5.1.1 This Section applies to longitudinally framed single bottom structure.

2.5.2 Bottom longitudinals

2.5.2.1 The section modulus W of bottom longitudinals is not to be less than that obtained
from the following formula:

W=10sDPPK  cm?3
Where: s — spacing of longitudinals, in m;
[ — span of longitudinal, in m.

2.5.2.2 The connections of bottom longitudinals to bulkheads are to provide adequate fixity
and continuity of longitudinal strength. Where higher tensile steels are adopted, longitudinals are
to be continuous through the transverse bulkheads.
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2.5.2.3 Where the bottom longitudinals are cut in way of the bulkheads, the longitudinals are
to be bracketed to the bulkheads. The scantlings of the bracket are to comply with the
requirements of 1.2.5 of this PART.

Bottom longitudinals are to be welded to the web and vertical stiffeners of bottom
transverses.

2.5.3 Plate floors

2.5.3.1 The spacing of plate floors is not to be greater than 3.6 m.

2.5.3.2 Where no longitudinal bulkhead is fitted in fish-hold region, the plate floors are to
comply with the requirements for plate floors specified in 2.5.3.4 of this section.

2.5.3.3 Where one longitudinal bulkhead is fitted in the fish-hold region at the centerline of
the vessel, the section modulus and the section moment of inertia / of the plate floors are not to be
less than those obtained from the following formulae:

W=11SDPK cm?

=10.5WI/K cm*
Where: S —spacing of plate floors, in m;
[ —span of bottom transverse, in m.

2.5.3.4 Where the continuous centerline girder complying with 2.5.4.2 of this Section are
fitted in way of center tanks of vessels having two longitudinal bulkheads within the fish-hold
region, the section modulus W of the plate floors of the center tanks and the net sectional area 4 of
the associated webs at span points of the longitudinal bulkheads are not to be less than those
obtained by the following formulae:

W=C,;SDPK cm’

A=C>SDIK cm?
Where: S —spacing of plate floors, in m;
[ —span of bottom transverse, in m.

The bending moment coefficient C; and shear coefficient C: for centerline girders and plate
floors are based on the number of plate floors in the tank and coefficient C, as given in Table
2.5.4.3 (intermediate values are to be obtained by interpolation). The coefficient K is to be
calculated as follows:

_ Il

K
I

where: /c— span of centerline girder, in m;
Ir—span of plate floor, in m;
Ig— section moment of inertia of centerline girder, in cm?;
Ir— section moment of inertia of plate floor, in cm*.

Bending moment coefficient C; and shear coefficient C; Table 2.5.3.4
K 0.02 | 0.06 | 0.10 | 0.20 | 0.30 | 0.40 | 0.50 | 0.60 | 0.70 | 0.80 | 0.90 | 1.00
Ci | 8.99 899 | 853 7.60 | 691 | 6.20 | 5.74 | 5.27 | 496 | 4.65 | 443 | 4.19
Girder
3 Cy | 084 | 0.84 | 0.81 0.73 | 0.68 | 0.62 | 0.59 | 0.54 | 0.51 | 0.48 | 0.46 | 0.45

plate

floors | Ribbed Ci | 1.55 1.74 | 198 | 248 | 285|322 | 3.47 | 3.66 | 3.84 | 403 | 4.15 | 4.28

plate | ¢, | 031 | 033 | 035 | 039 | 042 | 0.45 | 0.47 | 0.49 | 0.50 | 0.51 | 0.52 | 0.53

Cy | 1271 | 1225 | 11.63 | 10.23 | 9.24 | 822 | 7.53 | 6.82 | 6.29 | 5.74 | 543 | 5.12
Girder

5 C | 143 1.39 | 1.33 1.21 | 1.12 | 1.03 | 0.97 | 0.91 | 0.87 | 0.83 | 0.80 | 0.77

plate
floors | plate Ci| 155 | 1.86 | 223 | 2.79 | 3.16 | 3.53 | 3.78 | 4.03 | 422 | 440 | 4.53 | 4.59

floors

Cy | 032 | 034 | 037 | 041 | 044 | 047 | 049 | 0.51 | 0.53 | 0.54 | 0.55 | 0.56

Note

@: In the case of 2 plate floors, calculation may be performed as that for 3 plate floors, with C; being reduced by
20% and C> by 25% for centerline girders.

@): In the case of 4 plate floors, the coefficient may be obtained by interpolation.
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The net sectional area A of the web at mid-span of the bottom transverse is not to be less than
(1/1.6C>-1)A4. The above W and 4 may also be determined by direct calculation.

2.5.3.5 For fishing vessels having two longitudinal bulkheads within the fish-hold region, the
scantlings (including the section modulus and the net sectional area of webs at span points) of
plate floors of wing tanks are generally to be the same as those of plate floors of center tanks.

2.5.3.6 The web depth of the plate floors is not to be less than 2.5 times the depth of the slot
for the bottom longitudinals.

2.5.3.7 The ends of bottom transverse are to be bracketed to longitudinal bulkheads or vessel
side. The brackets are to comply with the requirements of 1.2.6 of this PART. Where connected to
vessel side, the brackets are as far as possible to form a ring system.

Where the side shell and longitudinal bulkheads are framed transversely in wing cargo tanks,
the raised ends of bottom transverse in the tank are to extend to the lowest side stringer and to the
lowest horizontal girder of the longitudinal bulkhead. Where the side shell and longitudinal
bulkheads are framed longitudinally in wing cargo tanks, the plate floors in the tank together with
web frames, longitudinal bulkhead vertical webs and deck transverses are to form a transverse
framing structure. The radius of rounded corners of the connection of the transverse framing
structure to plate floors in the tank is generally not to be less than the web depth of adjacent
members. The face plate at the connection is to be continuous and have a sectional area not less
than that of the face plate of plate floors.

2.5.3.8 Where the web thickness in the fish-hold region meets the conditions of 2.5.3.2,
2.5.3.3,2.5.3.4, and 2.5.3.5 in this Section, the thickness is increased by 1 mm and is not to be less
than s/80 (s being the spacing of stiffeners). Vertical stiffeners are generally to be fitted on one
side of the web plate of plate floors in line with the longitudinals. Where the web depth of plate

floors exceeds 165t K (¢ being the web thickness), an additional stiffener is to be fitted parallel
to and at a distance of 1/4 web depth from the face plate.

2.5.3.9 Plate floors are generally to be fitted with tripping brackets close to the toes of end
brackets and elsewhere according to the relevant requirements in 1.2.4 of this PART.

2.5.4 Bottom centerline girder and bottom side girders

2.5.4.1 Where the length of the vessel exceeds 70 m and one centerline longitudinal bulkhead
is fitted, one intercostal bottom side girder is generally to be fitted at about 1/4B from the
centerline on each side.

2.5.4.2 For oil tankers without the centerline longitudinal bulkhead, a continuous bottom
centerline girder is to be fitted. The section modulus W of the continuous centerline girder and the
net sectional area 4 of the web at any section are not to be less than those obtained from the
following formulae:

W=10SDbIK cm’

A=1.45bDSK cm?
where: b —supporting breadth, in m, taken as half the distance between span points of the bottom
transverse at both sides;
S —spacing of plate floors, in m;
[ —span of the centerline girder, in m.
2.5.4.3 The web depth of the bottom centerline girder is not to be greater than that of the
plate floors. The web thickness of the bottom centerline girder is not to be less than that of the
plate floors plus 2 mm.
2.5.4.4 The web thickness and face plate scantlings of the intercostal bottom side girders are
to be the same as those of the plate floors in way, while the depth may be half of that of the plate
floors.

2.5.5 Strengthening and end connections of bottom centerline girder

2.5.5.1 Docking brackets are to be fitted on both sides of the bottom centerline girder,
midway between the plate floors or between the bottom transverse and the transverse bulkhead,
and are to be connected to a suitable bottom longitudinal. These brackets are to have a face plate
or a flange. The thickness of the brackets is to be the same as that of the web plate of the bottom
centerline girder. The bracket on one side of the centerline girder is to be extended and welded to
the face plate of the centerline girder but on the other side may be terminated at a suitable
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horizontal stiffener.

Tripping brackets are also to be fitted close to the toes of end brackets of the continuous
bottom centerline girder.

2.5.5.2 Horizontal stiffeners are to be fitted on one side of the web of the continuous
centerline girder. Additional vertical stiffeners are to be suitably fitted in way of vertical webs and
end brackets.

The horizontal stiffeners are to be spaced not more than 50¢ JK apart (¢ being the web
thickness of the centerline girder, K being Material factor).

Section 6 DOUBLE BUTTOMS

2.6.1 General Requirements

2.6.1.1 Double bottom of fishing vessels are to comply with the relevant provisions of 1.5.6
and 1.5.7 of Chapter 1 of this Part in addition to the requirements of this Section .

2.6.1.2 Where the bottom framing is transitioned from double bottom to single bottom, there
structures should comply with the following requirements:

(1) Where the double bottom is interrupted, the continuity of bottom longitudinal members is
to be maintained.

(2) The center and side keelsons within the single bottom in way of the break are to be the
continuation of the center and side girders of the double bottom. The inner bottom plating is to
extend beyond the break of the double bottom and to be gradually tapered for a length of not less
than three frame spaces to form the face plate of the keelsons, and the breadth of the face plate at
the break of the double bottom is not to be less than half the spacing of side keelsons.

(3) The margin plate is also to extend not less than three frame spaces beyond the break of
the double bottom. Where the margin plate is inclined, the extension portion is to have a face plate
or flange, and the width of the margin plate may be reduced gradually.

(4) Within the single bottom, side keelsons, which are not the direct continuation of the
girders in the double bottom, are to be extended into the double bottom and to be gradually
tapered off over a length of not less than three frame spaces with their free edges flanged.

(5) Where the structure is duct keels and centerline girder in way of the break, the duct keels
is also to extend not less than three frame spaces beyond the break of the double bottom, and the
width of the margin plate may be reduced gradually.

2.6.1.3 Sufficient girders are to be arranged in way of the main machinery and structural
continuity is to be maintained. In amidships machinery spaces, these girders are to extend for the
full length of the space and are to be carried for at least three frame spaces beyond the fore and
after bulkheads of the engine room. However, the extension beyond the after bulkhead is also to
support the foremost shaft tunnel bearing; in machinery spaces situated at the aft end such girders
are to be carried as far aft as practicable and the ends effectively supported by web frames or
transverses.

Outboard of the main engine seating girders, side girders are to be arranged and attention is
to be given to the structural continuity.

2.6.1.4 Manholes are to be cut in the floors and side girders. Except for lightened floors, the
depth of manholes is not to exceed 50% of that of the double bottom, unless edge reinforcement is
provided. Manholes cut in floors are to be arranged along a straight line in the fore and aft
direction for easy access. Manholes or lightening holes are not permitted in way of the floor ends
and in the side girders for one frame space from transverse bulkheads, unless the edges of holes
are strengthened. The edges of all holes are to be smoothed.

2.6.1.5 Air and drain holes are to be cut in floors, side girders and bottom and inner bottom
longitudinals to ensure the free passage of air and water from all parts of the tanks to the air pipes
and suctions, account being taken of the pumping rates required.

2.6.2 Centre girders
2.6.2.1 Centre girders are to be provided in way of the central longitudinal section of the
vessel. The depth /4 of center girders is to comply with the requirements in 1.5.6 of Chapter 1 of
this PART and not to be less than that calculated by the following formula:
h=L+42d4+530 mm
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2.6.2.2 The thickness ¢ of center girders is not to be less than:
(1) For 0.4L amidships:

t=(0.065L+55WK  mm

(2) For 0.075L from the vessel’s ends, the thickness t of center girders may be decreased by 2
mm from that required in 2.6.2.2(1) above.

(3) The thickness of centre girders in boiler spaces is to be increased by 2.5 mm above that
required for centre girders within 0.4L amidships.

2.6.2.3 The center girders within 0.75L amidships are to be continuous and to extend as far as
practicable to the stem and stern frame.

2.6.2.4 Manholes or lightening holes are not to be cut in the center girders within 0.75L
amidships, but if such holes are essential in exceptional cases, suitable compensation is to be
provided.

Outside 0.75L amidships, holes may be cut in center girders (excluding one frame space
forward and aft of a transverse bulkhead) with a depth not exceeding 40% of that of the center
girders at that place.

2.6.3 Duct keels

2.6.3.1 Duct keels (pipe tunnels) may be substituted for center girders. The thickness of side
plates of the duct keel is not to be less than that of the watertight floors. The side plates are in
general not to be spaced more than 2 m apart;

The bottom shell and inner bottom within the region of duct keels are to be suitably increased
in thickness.

2.6.3.2 The framing members of the duct keel are to be as follows:

(1) Bottom and inner bottom stiffening members are to be fitted to the duct keel at every
frame, and the section modulus W of these framing members is not to be less than that obtained
from the following formula:

W=22sdPK  cm?
Where: s —spacing of frames, in m;
[ —span, in m, to be taken as the distance between side plates.

(2) Bottom and inner bottom stiffening members are to be gradually increased in scantlings at
both ends and are to be connected to the side plates of the duct keel. The enlarged portions are to
have a length and depth not less than 1.5 times the depth of the members. In such a case, brackets
having the same thickness as the plate floors are to be fitted outside the side plates at each frame
where no floor is fitted, and are to be attached to the longitudinals.

(3) Bottom longitudinals are to be fitted within the duct keel on the centreline of the ship,
which may be intercostal in way of transverse framing members.

2.6.3.3 At the connection between the duct keel and the ordinary center girder, they are to be
overlapped over a length not less than 3 frame spaces for transition.

2.6.4 Transverse framing — side girders

2.6.4.1 The thicknesses of side girders are the same as the thicknesses of plate floors in this
area. The thicknesses of watertight side girders are to be the same as that of watertight plate floors
in this area.

2.6.4.2 The setting of side girders is to be based on the principle that the distance between the
girders or the distance between the girders and the side is not more than 4 m. At least one side
girder is to be fitted on each side of the centerline when the breadth of the vessel exceeds 10 m.
But forward of 0.2L from the F.P., the spacing of side girders is not to be greater than 3 frame
spaces. Side girders are to be equally spaced as far as practicable.

2.6.5 Transverse framing — plate floors
2.6.5.1 The thickness ¢ of solid floor is not to be less than that obtained from the following
formula.

=(0.03L+55+2.6)yK  mm
Where: s —spacing of frames, in m
The thickness of plate floors in boiler rooms and in way of the bilge wells is to be 2.5 mm
greater than that given by the above formula.
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2.6.5.2 Plate floors are to be fitted at least 4 frame spaces apart at a spacing not exceeding 3.2
m. Where the depth of floors exceeds 0.9 m, the vertical stiffeners spaced not more than 1.5 m
apart are to be fitted on the plate floors, generally having the same thickness as that of floors and
the width of such stiffeners is not to be less than 1.65L, with a minimum of 50 mm.

Plate floors are to be fitted at every frame in the engine room and under the thrust seatings,
transverse bulkheads and heels of pillars. Plate floors are to be fitted at every frame forward of
0.2L from the F.P.

2.6.6 Transverse framing — watertight floors

2.6.6.1 The thickness of watertight floors is to be as follows:

(1) The thickness of watertight floors is to be 2 mm greater than that of the plate floors in
cargo holds. Watertight floors are to be fitted below transverse watertight bulkheads wherever
practicable;

(2) The thickness of oiltight floors in oil tanks is to be the same as required for the above
watertight floors.

2.6.6.2 Where the depth of watertight floors is greater than 0.9 m, they are to be fitted with
vertical stiffeners spaced not more than 0.9 m apart. Both ends of stiffeners are to be snipped, the
thickness and depth are to comply with the requirements of 2.6.5.2 of this Section, and the section
modulus W of which is not to be less than that obtained from the following formula:

W=5.5shi’K cm?

Where, s — spacing of stiffeners, in m;
h —uvertical distance, in m, from the inner bottom to the top of overflow;
[ —span of stiffener, in m, i.e. the considered height of double bottom;
The requirements of the stiffeners on the oiltight floors in oil tanks is to be the same as
required in the above formula.
2.6.6.3 Where the double bottom tanks are interconnected with side tanks or cofferdams, the
scantlings of the watertight floors are not to be less than those required for deep tanks, furthermore,
vertical stiffeners are to be bracketed at both ends.

2.6.7 Bracket floors

2.6.7.1 Where transverse framing is adopted in the double bottom, bracket floors are to be
fitted at every frame where no plate floor is fitted. The breadth of the brackets attaching the frames
and the reversed frames to the center girder and margin plate is not to be less than 75% of the
depth of the center girder, and the thickness of the brackets is to be the same as that of plate floors
in that region. Where the depth of the double bottom is equal to 800 mm or more, the brackets are
to have a flange or face plate on the unsupported edge and the breadth of the flange or face plate is
to be 10 times the thickness but need not exceed 90 mm. Stiffeners having the same scantlings as
the reversed frames are to be fitted on one side of the side girders (see Figure 2.6.7.1). Where [ as

shown in the Figure is greater than 2.5 m, struts as required in 2.6.7.2 of this Section are to be
fitted.

Inner bottom
plating

2(0.75h o

20.75h f

: T
T Centre Reversed Side |
i girder frame girder Bottom frame

Figure 2.6.7.1 Structural type of double bottom bracket floors

2.6.7.2 The bottom frames of bracket floors are to have a section modulus # not less than
that obtained from the following formula:
W=(15-2.51;)sd’K cm’
Where: s —spacing of frames, in m;
| —span of bottom frames, in m, measured from the edge of the bracket to the side girder

52



HULL STRUCTURE
CHAPTER 2 PART1 RULES FOR CONSTRUCTION OF OCEAN-GOING FISHING VESSELS 2025

(see Figure 2.6.7.1);
[y —the same as /, but /; is to be taken as 2.5 m for / >2.5m.

Where struts are fitted at the mid-point of the span /, the section modulus W of the bottom
frames is not to be less than half of that given by the above formula.

The cross sectional area A of the struts is not to be less than the following:

A=23.8+0.04W cm?, for W>85¢m?
A=0.32W cm?, for W<85cm?

Where: W —section modulus of bottom frames, in cm?.

The reversed frames are to have a section modulus not less than 85% of that given above for
the bottom frames.

When the inner bottom plate is subjected to large pressure, the above-mentioned stiffeners
and the like are to be considered separately.

2.6.7.3 The attachment of bottom frames and reversed frames to brackets is to be the same as
required in 2.4.5.3 of this CHAPTER for the attachment of frames to bilge brackets.

2.6.8 Lightened floors

2.6.8.1 Where transverse framing is adopted in the double bottom, lightened floors may be
fitted at every frame where no plate floor is fitted, as substitutes for bracket floors. The thickness
of the web plate of lightened floors is not to be less than that of the plate floor in the same region.
The distance from the edge of the lightening hole to bottom and inner bottom is not to be less than
0.2 times the depth of the center girder; the distance from the edge of the lightening hole to the
center girder and margin plate is not to be less than 0.5 times the depth of the center girder; the
distance from the edge of the lightening hole to the side girder is not to be less than 0.25 times the
depth of the center girder; and the length of the lightening hole is not to exceed 1.2 times the depth
of the center girder, as shown in Figure 2.6.8.1.The dimensions of the vertical stiffeners on the
floors are to comply with the requirements of 2.6.5.2 of this Section, and the spacing of the
stiffeners is not to be more than 2.2 m.

=0.5h 20.25h 20.5h

1=1.2h *JF ’J_{

—

<2200 e\ Side girder

Figure 2.6.8.1 Structural type of double bottom lightened floors

2.6.9 Transverse framing — inner bottom plating and margin plate
2.6.9.1 The thickness ¢ of the inner bottom plating is not to be less than the following:

=(0.04L+5s+2.1) VK mm, and not less than 6 mm, in the area within 0.4Z amidships;

=(0.055L+4.8) JK mm, in the compartment area.
Where: s —spacing of frames, in m

For 0.075L from the vessel’s ends, the thickness is to be 0.9 times that required for 0.4L
amidships. The thickness of the inner bottom plating in other regions is to be tapered gradually to
the end thickness from the thickness within 0.4L amidships.

2.6.9.2 Where the double bottom tanks are used to carry oil fuel, the thickness of the inner
bottom plating is not to be less than 8 mm.

2.6.9.3 Where the margin plate is inclined downwards, the breadth of the margin plate is not
to be less than 80% of the depth of the center girder. Where the margin plate is horizontal, the
breadth is not to be less than that of bilge brackets plus 50 mm.

Where the margin plate is inclined downwards, the thickness of the margin plate throughout
the fish hold is to be 1.5 mm greater than that required for the inner bottom plating. In engine
rooms, the thickness of the margin plate is not to be less than that required for the inner bottom
plating within such spaces respectively.
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2.6.10 Longitudinal framing — bottom girders

2.6.10.1 The depth and thickness of the center girder are to be the same as required in 2.6.2.1
and 2.6.2.2 of this Section. Between plate floors, brackets having the same thickness as the plate
floors are to be fitted on each side of the center girder, extending to the adjacent longitudinals.
Such brackets are in general to be spaced not more than 1.20 m apart. Where the center girder is
watertight, vertical stiffeners spaced not more than 0.9 m apart are to be fitted between the plate
floors and brackets (when the distance between them is greater than one frame space). For these
stiffeners, the section modulus is to comply with the requirements of 2.6.6.2.

2.6.10.2 At least one side girder is to be fitted on each side of the centerline when the breadth
of the vessel exceeds 12 m but not greater than 20 m, and at least two side girders spaced apart
generally not more than 5 m are to be fitted on each side of the centerline when the breadth of the
vessels exceeds 20 m. Forward of 0.2L from the F.P. the spacing of side girders is not to be greater
than four longitudinal spaces. Side girders are to be equally spaced as far as practicable.

The thickness of side girders and watertight side girders are to comply with the requirements
of 2.6.4.1 of this Section. Where the double bottom tanks are interconnected with side tanks or
cofferdams, the thickness of side girders is to be as required for deep tanks.

Side girders and watertight side girders are in general to be fitted with vertical stiffeners.
Vertical stiffeners of side girders are to be spaced according to the provisions of 2.6.5.2 of this
PART. Vertical stiffeners of watertight side girders are to comply with the requirements of
2.6.6.2.

2.6.11 Longitudinal framing — plate floors

2.6.11.1 In machinery spaces, plate floors are to be fitted at least at alternate frames, and are
to be fitted at every frame under the main engine seating, boiler bearers, thrust seatings, transverse
bulkheads and heels of pillars.

Plate floors are to be fitted at alternate frames within the region forward of 0.2L from the F.P.
Elsewhere, the spacing of the plate floors is not to exceed 3.6 m.

2.6.11.2 The thickness of plate floors for longitudinally framing is to be 10% greater than that
required in 2.6.5.1 of this Section, but need not exceed 15 mm, and the thickness of watertight and
oiltight floors is to be the same as required in 2.6.6.1 of this Section.

Vertical stiffeners are to be fitted at each longitudinal. The thickness of the vertical stiffener
of the non-watertight plate floors is equal to the thickness of the plate floors. The width of such
stiffeners is not to be less than 1.65L (mm), with a minimum of 50 mm. In addition, the scantlings
of vertical stiffeners for watertight floors are to comply with the requirements of 2.6.6.2 of this
Section. Vertical stiffeners are to be attached to the inner bottom and shell longitudinals by
welding.

The ratio of thickness to depth of the floors is not to be less than 1/130. Where the double
bottom tanks are interconnected with side tanks or cofferdams, the thickness of watertight floors
and the stiffeners are to be as required for deep tanks.

2.6.12 Longitudinal framing — bottom longitudinals

2.6.12.1 The spacing of bottom longitudinals is not to be greater than 0.75 m.

2.6.12.2 The section modulus W of bottom longitudinals is not to be less than that obtained
from the following formula:

w =ﬂ(d +h)sI’K cm?
0.73
Where: s—spacing of longitudinals, in m;
[—span of longitudinal, in m, but not less than 1.5 m;
f —coefficient, taken as 0.52 when intermediate vertical struts are fitted, or 1.0 when no

intermediate vertical strut is fitted;
hi—see 2.2.1.3 of this Chapter.

Where the spacing of plate floors is greater than 2.5 m, vertical struts connecting the bottom
longitudinals and inner bottom longitudinals may be fitted at the midpoint of the spacing, and the
cross sectional area A of the vertical struts is not to be less than the following:

A=23.8+0.04W  cm?, for W>85cm?;

A=0.32W cm?, for W<<85cm?;
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Where: W—section modulus of longitudinals, in cm?3.

2.6.12.3 The section modulus of inner bottom longitudinals is to be equal to 85% of that of
the bottom longitudinals. In boiler rooms, the thickness of the longitudinals, struts and brackets is
to be increased by 2 mm.

2.6.12.4 Where longitudinals pass through non-watertight floors, they are to be welded to the
floors and the vertical stiffeners on the floors in way. Where longitudinals are cut in way of
watertight floors, they are to be bracketed to the watertight floors. The scantlings of the brackets
are to comply with the requirements of 1.2.5 of this PART.

2.6.13 Longitudinal framing — inner bottom plating and margin plate

2.6.13.1 The thickness of the inner bottom plating is to comply with the requirements of 2.6.9
of this PART. But for the calculation of the thickness of the inner bottom plating within 0.4L
amidships, the s in the formula is to be taken as the spacing of longitudinals, and the value
considered may be reduced by 1 mm.

2.6.13.2 The thickness of the margin plate is to comply with the requirements in 2.6.13.1 of
this Section and in addition, is to be increased in accordance with the requirements of 2.6.9.3 of
this Section.

2.6.13.3 The margin plate is to be provided with brackets at every frame, extending to the
adjacent longitudinal (as shown in Figure 2.6.13.3). The edges of the brackets are to be
strengthened, and the thickness of the brackets is to be the same as that of floors.

"/
it Bracket
// /

O

Figure 2.6.13.3 Type of brackets at every frame

2.6.14 Bilge brackets

2.6.14.1 Tank side brackets are to be fitted at every frame and their thickness is to be the
same as that of plate floors. Circular lightening holes may be cut in the tank side brackets and the
distance from any point of hole edges to the side of brackets is not to be less than 1/3 breadth of
the bracket.

2.6.14.2 Tank side brackets are to be flanged or provided with a face plate on the free edge,
and the breadth of the flange or face plate is generally to be 10 times the thickness of the bracket.

2.6.14.3 The standard depth and breadth of tank side brackets are to be as follows:

The depth of tank side brackets connecting secondary members is to be equal to 1/10 of the
distance between the inner bottom and nearest deck or 2.5 times the depth of the web of frames,
whichever is the greater. The depth of tank side brackets connecting primary members is to be
equal to 1.8 times the depth of the web of web frames. The breadth of tank side brackets is to be
equal to their depth. Where the inner bottom margin plate of the double bottom is horizontal,
vertical stiffeners are to be fitted to the floors under the toes of the brackets (as shown in Figure
2.6.14.3). The requirements for the stiffeners are to be the same as required in 2.6.5.2 of this
Section.
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Figure 2.6.14.3 Double plate floors

2.6.14.4 Where lap joint is adopted for the connection of tank side brackets to frames, the
length of overlap is to comply with the requirements of 2.4.5.3 of this Chapter.

2.6.14.5 Where bottom and sides of the vessel are framed longitudinally and no bilge
longitudinals are fitted, the transverse strength members or corresponding bilge brackets in way
are to have a spacing S not exceeding:

2
S=8><106t—\/Z mm
Dr\r

Where:#—Thickness of bilge plate, in mm;
r—Bilge radius, in mm.
Furthermore, a suitable number of intermediate bilge brackets connected to the longitudinals
situated at the upper and lower turns of the bilge are to be fitted between the plate floors.

Section 7 SIDE FRAMING

2.7.1 General Requirements
2.7.1.1 The spacing of frames of the forepeak and aft peak tanks and tail oblique frame

spacing are not to be greater than 0.6 m. The maximum spacing of frames or side longitudinals of
other sites are not to be greater than 0.7 m.

2.7.2 Frames

2.7.2.1 When calculating the section modulus of the main frame, the span of frames / shall be
selected according to the following different areas:

(1) For frames between collision bulkhead and 0.2L from F.P., it is to be the greatest frame
span / in that region;

(2) The maximum / of this region is to be taken as between 0.2L to fore perpendicular to
collision bulkhead.

Spacing of frames / refers to the vertical distance from the upper edge of the face plate of

plate floors or inner bottom plate on vessel side to the lowest deck line, but are not to be less

than\/B .

2.7.2.2 Except for the forepeak and aft peak tanks, the section modulus W of the main frame
is not to be less than that obtained from the following formula:
W=csdPK  cm?3
0.65d
2+ D ) ‘
\/B )
o)

(1.45—

Where: c—coefficient, ¢=

s —spacing of frames, in m;
[ — span of frames, in m. See the provisions of 2.7.2.1 of this Section.
If side girders complying with the requirements of 2.7.5 of this Section are provided and
arranged equally, the section modulus of the main frame may be reduced as follows:
(1) Where one stringer is fitted, the section modulus of main frames may be 1/2 of the value
required in 2.7.2.2 of this Section;

(2) Where two stringers are fitted, the section modulus of main frames may be 2/7 of the
value required in 2.7.2.2 of this Section.
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2.7.2.3 In any case, the section modulus of the main frame is not to be less than the section
modulus of the deck frames calculated in accordance with 2.7.4 of this Section, and the main
frame section modulus is not to be less than 20 cm’ .
2.7.2.4 The moment of inertial / of main frames is not to be less than that obtained from the
following formula:
I=32WIK cm*
Where: W—see 2.7.2.2 of this Section;
| — The actual span of frames, in m, as required in 2.7.2.1 of this Section where fitted
with no side stringer, or being the vertical distance measured from the upper edge of
floor or top of inner bottom to the side stringer or between side stringers or from the
side stringer to the lowest deck at side where fitted with side stringers.

2.7.3 Forepeak tank frame

2.7.3.1 The section modulus /# and moment of inertia / of the frames in the forepeak and aft
peak tanks are not to be less than the values calculated according to the following formulae
respectively:

W=2.3sdDIK cm?

I=3.5WI/K cm?*
Where: s—spacing of frames, in m;
[—span of frames, in m, being the vertical distance measured from the upper edge of floor
to the side stringer (perforated flat), or distance between side stringers (perforated flats)
or from the side stringer (perforated flat) to the lowest deck, in m, when / <2m, take 2
m.

2.7.4 Frames in ’tween decks and superstructures
2.7.4.1 The section modulus # of the frames in tween decks and superstructures is not to be
less than that obtained from the following formula (and not to be less than 10cm?):

W= cclsdl\/BK cm?

Where: s—spacing of frames, in m;

[—span of frame, in m. For frames in ’tween deck space where the actual span is less than
2.6 m, 1 = 2.6 m is to be taken and for those in superstructures where the actual span is
less than 2.3 m, | = 2.3 m is to be taken;

c—coefficient, to be taken as 0.7+4d/D;

ci—coefficient, to be determined by the position of frame: ¢;=1.0 for those in the

first "tween deck below the upper deck; c1=1.1 for those in the second ’tween deck; ¢;=
1.45 for those in the third and lower ’tween decks; ¢;= 0.90 for those in forecastle; ¢;=
0.80 for those in bridge and poop;

2.7.5 Side stringers

2.7.5.1 Where side stringers are fitted to support the main frames and *tween deck frames, the
section modulus W and the moment of inertia / of the side stringers are not to be less than those
obtained from the following formulae respectively:

W=7.8hbI2K cm?

=2.5WI/K cm?*
Where: b—width of areas supported by the side stringers, in m;
h —vertical distance, in m, measured from the mid-span of side stringer to upper deck at
side, in m;
[ —span of side stringers, in m.
2.7.5.2 Brackets are to be fitted at the connection between side stringers and transverse
bulkheads, and the requirements of 1.2.6 of this PART are to be complied with. Side stringers and
web frames are to be so connected that an adequate continuity of the face plate or flange of side
stringers is kept.
2.7.5.3 In transversely framed machinery spaces, side stringers are to be fitted to support
main frames where the main frame span exceeds 3 m and their section modulus and moment of
inertia are to comply with 2.7.5.1 of this Section. Their web depth is not to be less than 2.5 times
that of main frames.
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2.7.5.4 In transversely framed machinery spaces, an arrangement of intercostal side stringers
spaced generally 2.5 m apart may be accepted as an alternative to the side stringers specified in
2.7.5.3 of this Section and their web depth is to be the same as that of main frames, their web
thickness t and sectional area A are to be respectively not less than those obtained from the
following formulae:

=0.023L+6 mm
A=(0.14L+1DHK  cm?
2.7.5.5 The main frame in the machinery space is to be connected to the side stringers with

brackets at every other frame position. The other main frames are to be connected to the side
stringers with stiffeners, or directly connected to the girder web by welding.

2.7.6 Transverse framing - web frames

2.7.6.1 In way of machinery spaces situated astern, web frames are to be provided. The web
frames are to extend from the bottom transverse or inner bottom plating to the upper deck. The
spacing of web frames is not to be greater than five spacing of frames. The section modulus

W' of web frames is not to be less than that obtained from the following formula:

W'=02ncW cm?

Where: n —Number of frame spacing between web frames;
W—Sectional modulus of main frames in the machinery space, calculated in accordance
with 2.7.2.2 of this Section;
c—coefficient, selected according to the section modulus of main frame. See Table

2.7.6.1.
Coefficient Table 2.7.6.1
W cm? <20 50 100 150 200 300 400 500 600
c 8.4 7.7 6.6 5.5 4.4 43 4.2 4.1 4.0

2.7.6.2 The web height of the web frame in machinery space is not to be less than 2.5 times
the height of the adjacent main frame. When the main frame is not supported by side stringers, the
web height of the web frame is not to be less than 2 times the height of the adjacent main frame.

2.7.6.3 For machinery amidships fishing vessels, if web frames are not provided in
accordance with the provisions stipulated in 2.7.6.1 of this Section, the section modulus of main
frames below the bulkhead deck in the machinery space and the’ tween deck frames under the
lowest deck above the load waterline are to increase by 50%.

2.7.6.4 The scantlings of web frames supporting side stringers are to be determined by direct
calculation based on the assumptions that both ends are rigidly fixed and that they are subject to
concentrated loadings transmitted by side stringers (the considered pressure head being the
distance from the mid-span of side stringers to upper deck at side, in m), with the permissible
bending stress being taken as 93.2N/mm? and the allowable shear stress as 83.4N/mm?.

2.7.7 Side longitudinals
2.7.7.1 The section modulus W of side longitudinals below the upper deck (including bilge
longitudinals) is not to be less than that obtained from the following formula:

W= 8'—5hs12K cm?
f

Where: s —spacing of longitudinals, in m;
[ — span of longitudinal, in m;
f —The coefficient, to be taken in accordance with following two formulae, and to be

taken as not greater than 1.077:

Z-Z
f=1.73—D Z” Jfor Z=7 ;

n

Z -7
f=173- "Z JforZ <Z, .
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h—design pressure head, to be taken from the following formula:
h=026C+d —%(0.06C +d)

Z.—the height of horizontal neutral axis, from base line, of hull cross section, in m;
C——coefficient, see 2.1.3.1 of this Section;
Z—height of longitudinals from base line, in m;
2.7.7.2 Within the region between 0.2L from the F.P. and the forepeak bulkhead, the section
modulus of side longitudinals below the upper deck is to be in accordance with 2.7.7.1 of this
Section and also in accordance with 2.7.7.4 of this Section.
2.7.7.3 For machinery spaces situated aft, the section modulus of side longitudinals in the
areas of the machinery spaces is to be in accordance with 2.7.7.1 of this Section and in addition,
not less than 0.8 times that obtained from the formula in 2.7.7.5 of this Section.
2.7.7.4 In the forepeak, the section modulus W of side longitudinals is to be taken as not less
than that obtained from the following formula:

W=7.5sh2K cm?

Where: s —spacing of longitudinals, in m;
h —vertical distance, in m, measured from the longitudinal to 3 m above the minimum
bow height required by the load line;
[ —span of longitudinals, in m, but taken as not less than 1.5 m.
In the aft peak, the section modulus W of side longitudinals is to be taken as not less than that
obtained from the following formula:

W=8.5sI’(h+0.167D)K cm’

Where: s —spacing of longitudinals, in m;
[ —span of longitudinals, in m, but taken as not less than 1.5 m.
h —uvertical distance from the longitudinal to upper deck at side, in m, but not to be less
than 3 m;
2.7.7.5 The section modulus of side longitudinals (including bilge longitudinals) need not be
greater than that of bottom longitudinals with the same spacing.
2.7.77.6 The side longitudinals are to penetrate web frames and the intersections of
longitudinal webs and frame webs are to be welded. Where a side longitudinal is cut in way of a
transverse bulkhead, brackets are to be fitted at the connection between the longitudinal and the
bulkhead, and the brackets are to comply with the relevant provisions in 1.2.5 of this PART.

2.7.8 Longitudinal framing — web frames

2.7.8.1 Where the side is framed longitudinally, web frames supporting side stringers are to
be fitted in line with plate floors. Web frames are to be provided in the solid floor plan. In general,
the spacing of web frames is not to be greater than 3.6 m. The spacing of longitudinal web frames
is not to be greater than 2.5 m in the forepeak and afterpeak tanks.

2.7.8.2 Other than in machinery spaces and forepeak and aft peak, the section modulus W of
web frames is not to be less than that obtained from the following formula:

W=10ShIPK cm?

Where: S—spacing of web frames, in m;
h—uvertical distance, in m, measured from the mid-span of the web frame to upper deck at
side;
[ — span of web frames, in m.
2.7.8.3 In longitudinally framed machinery spaces, the section modulus W of web frames is
not to be less than that obtained from the following formula:
below the lowest deck: W=10ShI’K cm?

In *tween decks: W =4.4S8dI\ND K cm?
Where: S —spacing of web frames, in m;
h —vertical distance, in m, measured from the mid-span of the web frame to upper deck at
side;
[ —span of web frames, in m.
The web depth of web frames is not to be less than 2.5 times that of the side longitudinal
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supported by it.

2.7.8.4 In the longitudinally framed forepeak, the section modulus # and the moment of
inertia / of web frames are respectively not to be less than those obtained from the following
formulae:

W=14Shi’K cm?3
[=2.5WIK cm*
Where: S—spacing of web frames, in m;
h—vertical distance, in m, measured from the mid-span of the web frame to tank top or
half of the vertical distance from the mid-span of the web frame to the top of overflow,
whichever is the greater;
[— span of web frames, in m.
2.7.8.5 In longitudinally framed afterpeak, the section modulus W of web frames is not to be
less than that obtained from the following formula:

W=10Shl’K cm?

Where: S—spacing of web frames, in m;
h—uvertical distance, in m, measured from the mid-span of the web frame to upper deck at
side,
[ — span of web frames, in m.
2.7.8.6 The end connections of web frames for longitudinal framing are to comply with the
relevant provisions in Sections 6 and 8 of this CHAPTER.

2.7.9 Local strengthening

2.7.9.1 The scantlings of four frames fitted at each end of the bridge are to be calculated by
the formula used for tween deck frames located below the upper deck in way of the bridge.

2.7.9.2 When the length of the forecastle and poop is greater than 0.25L, the scantlings of two
frames fitted at the rear end of the forecastle and front end of the poop are to be calculated by the
formula used for "tween deck frames located below the upper deck.

2.7.9.3 The section modulus of the frames under hatch end beams is not to be less than 1.67
times that of relevant position frames, as required in this Section. Fishing vessels less than 30m in
length are exempt from this restriction.

2.7.10 Connection at frame ends

2.7.10.1 Frames are connected to the beams by brackets. The sizes of brackets are to comply
with the requirements specified in 1.2.5 of this PART.

2.7.10.2 Where tween deck frames terminate at lower decks, their lower ends are to be
bracketed. The scantlings of the brackets are to be the same as those at the upper end of tween
deck frames. If no brackets are provided at the discontinuity and the tween deck frames are
welded directly to the lower deck, the ‘tween deck frames are to be aligned with the lower tween
deck frames or the main frames.

Section8 DECK FRAMING

2.8.1 Deck load

2.8.1.1 The design head / of decks is to be selected according to the following requirements:

(1) The design head #g of strong weather decks is not to be less than the value calculated by
the following formula:

ho=0.01L+d/D+0.1 m

Where: d/D —ratio of the draught and moulded depth of vessel, d/D take 0.7 when<<0.7.

hoit is neither to be less than 1.2 m, nor greater than 1.5 m.

(2) The design heads of other decks are to be selected according to Table 2.8.1.1.

(3) When L<30m, the design head of the deck 4 is to be taken as: 1.0 m for strong deck; 0.6m
for other decks.

Design heads / of decks Table 2.8.1.1

Deck name and location Design head, in m
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Weather/strength deck or exposed forecastle deck forward of 0.075
1.2 hy
L from F.P.
Weather/strength deck or exposed forecastle deck between 0.075 L 11 Ao

and 0.15 L from F.P.

When the lower deck, platform deck, superstructure and deckhouse

deck are used for living and stowage Take hobut not greater than 1.39

Short bridge deck, poop deck and deckhouse deck When d/D=0.7, 80% of hg

Take 60%, 40%.etc. of the value /g
when d/D = 0.7 respectively , but not less
than 0.56

Decks above the superstructure deck or above the first deck of
deckhouse

Note: Select according to actual load in deck machinery space, mast base, boom base, machinery space spare room
and fish holds. When the loading rate (the ratio of the mass of cargo in the cabin to the capacity) when r>0.72 t/ nr ,

the design head of corresponding deck is to be multiplied by 7/0.72. The loading rate of catches can be determined
by reference to Appendix II of this Part.

2.8.2 Deck beam

2.8.2.1 The section modulus W of deck beam is not to be less than that obtained from the
following formula:

W=4.6cshi’K cm’
Where: ¢ —coefficient, ¢c=1.2; for fishing vessels with multi-deck and L<30 m, ¢=1;

s —Beam spacing, in m;

h —Design head, in m, which can be selected according to the provisions of 2.8.1 in this
Section;

/ —Beam span, in m, i.e. The distance between deck stringers, between hatch coamings
and deck stringers, hatch coamings or deck stringers and the midpoint of the
horizontal side of the beam bracket. This value is not be less than B/3.

2.8.2.2 The deck beam of the watertight bulkhead step is to meet the requirements of 2.10.6
of this Chapter.

2.8.2.3 The connection between the beam and frame is to comply with the requirements of
1.2.5 of this PART.

2.8.2.4 Beams are to pass through deck girders, and they are welded to the girder web by
welding. Where beams are to be cut in way of the longitudinal stringer the beams are to be
connected to longitudinal stringer by brackets. The scantlings of brackets are to comply with the
requirements of 1.2.5 of this PART. The height of brackets is to extend to the longitudinal stringer
face plate and weld firmly.

2.8.2.5 Strong beams are to be provided under concentrated loads such as cable lifter, hauling
machine and mast, and at the top of the strong frames in machinery space. The section modulus of
transverse is not to be less than the section modulus of the deck stringer, or calculated according to
2.8.3.3 and 2.8.3.4 of this section. Web frames are to be provided under transverses. If no
transverses are provided, they can be strengthened by other methods.

2.8.2.6 Transverses are to be connected to frames by one of the following methods:

(1) When transverses are connected to the frames or longitudinal bulkheads by brackets with
flanges or face plates, the arm length of the bracket is to be identical with the transverse web
height. The thickness is to be identical with that of the transverse web. The dimensions of the
flanges or panels of the brackets are to be the same as those of transverses with flange or face
plates. In addition, the transverse webs are to be directly welded to frames or longitudinal
bulkheads. If the arm length of the bracket is increased to 1.5 times the beam height, it is not
necessary to weld the transverse web to longitudinal bulkhead.

(2) When the web height of transverse is gradually increased at the connecting end to replace
the bracket, its height and width are not to be less than 1.5 times (1.2 times in the superstructure )
the height of the transverse web. The panel is to be a continuation of the transverse face plate.

2.8.3 Transverse framing — deck girders

2.8.3.1 The spacing of deck girders supporting beams is not to be greater than 4 m; for
weather strength deck forward of 0.075L from F.P., the spacing of deck girders is not to be greater
than 3.6 m; the spacing of deck girders after the afterpeak is not to be greater than 3 m; the
modulus of section area W is not to be less than the value calculated by the following formula:
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W=4.75bhI’K cm?

Where: b — mean width, in m, of deck area supported by deck girders;
h —design head of deck, in m, see 2.8.1.1 of this Section;
[ — span of deck girder, in m;
2.8.3.2 Where deck girders arranged to support beams are subject to a concentrated load,
their section modulus W is to be not less than that obtained from the following formula:

W=0.102cPIK cm’

Where: ¢ —coefficient, to be selected according to the interpolation in Table 2.8.3.2. In the table,
a is the distance, in m, between the application point of concentrated load P and the
farther one of two supports of the girder;

P —concentrated load, kN;
[ — span of deck girder, in m.

Coefficient ¢ Table 2.8.3.2
a/l 0.94 0.90 0.85 0.80 0.75 0.70 0.60 0.50
C 1.44 3.36 5.68 7.36 8.64 9.20 9.60 10

2.8.3.3 Where deck girders arranged to support beams are subject to two or three point loads,
their section modulus # is to be determined by direct calculations assuming fixed ends and using
an allowable bending stress of 124N/mm?2.

2.8.3.4 The moment of inertial 7 of deck girder is not to be less than that obtained from the
following formula:

I=22WI/K cm?*
Where: W—section modulus of deck girders required in this Section, in cm?;
[ — span of deck girder, in m.

2.8.3.5 The web depth of deck girders is not to be less than 1.6 times the depth of cut-outs for
the passage of beams. The cut-outs in deck girders are to be designed to minimize the creation of
stress concentration on the web. The web thickness of deck girders is not to be less than 1% of the
web depth plus 4 mm. The web thickness of deck girders at the deckhouse is not to be less than
1% of the web depth plus 2 mm.The web thickness of girders of deckhouses is not to be less than
1% of their depth plus 2 mm, but not to be less than 4 mm.

2.8.3.6 Holes cut for the passage of pipes or cables in the web of deck girders are to have a
depth not greater than 25% of that of the web and a width not exceeding 60% of the spacing of
beams or the web depth, whichever is the greater, otherwise compensation is required. Normally
the compensation is achieved by fitting doublers, spigots or insert plates for strengthening, and the
cross-sectional area of such strengthening pieces is to be not less than that lost from the web due
to openings. The strength level of the material of strengthening pieces is not to be lower than that
of the web material. The edges of holes are not to be less than 40% of the web depth from the face
plate of girders. The edges of the holes are to be smooth and well rounded. The holes are not to be
concentrated in the adjacent frame spaces. No holes are to be cut on the girder web within 200 mm
from the toe of girder brackets.

2.8.3.7 The deck stringers and transverse bulkheads are to be connected in any of the
following ways:

(1) In addition to welding the girder webs to the bulkheads, brackets with face plates or
flanges are to be provided at the junction of girder and bulkheads. The arm length of the brackets
is to be equal to the height of the deck girder web. The thickness of the bracket is to be the same
as that of the girder web, and the sizes of the face plate or flange of the bracket are to be the same
as the size of face plate or flange of the girder;

(2) Gradually raise the deck stringer web towards the bulkhead. The height at the bulkhead is
to be 1.5 times the original height (1.2 times in the superstructure). Weld the raised web to the
bulkhead. The length of web lifting range is not to be less than 1.5 times the original height of
deck stringer web. Extend the face plate of deck girder to the bulkhead;

(3) The face plate of the deck stringers is, within one frame spacing, to be gradually widened
to twice its original width.

(4) Deck girder counted in longitudinal strength is to pass through watertight bulkheads, or
their connecting brackets may be passed through bulkheads. The girders are to be smoothly
transited to brackets.
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2.8.3.8 Deck stringers are to be provided with tripping brackets in accordance with 1.2.4.4 of
this PART.

2.8.4 Transverse framing — deck transverses

2.8.4.1 For deck transverses supporting deck girders, the scantlings are to be determined by
direct calculations assuming fixed ends and the function for sustaining concentrated loads
transmitted by deck girders and using an allowable bending stress of 124N/mm?.

2.8.4.2 The section moment of inertia / of deck transverses supporting deck girders is not to
be less than that obtained from the following formula:

2WUK - em’
Where: W—section modulus of deck transverses, in ¢cm’, obtained according to 2.8.4.1 of this
Section;
[ —span of deck transverse, in m;

2.8.4.3 The thickness and cutouts of the web of deck transverses supporting deck girders are
to comply with the provisions in 2.8.7.7 and 2.8.7.8 of this Section.

2.8.4.4 The connections between deck transverses supporting deck girders and frames or web
frames or longitudinal bulkheads are to comply with the provisions of 2.8.7.9 of this Section.

2.8.5 Deck longitudinals
2.8.5.1 The section modulus W of weather/strength deck is not to be less than that obtained
from the following formula:
W=1.1cishl’K cm?
W=1.1(cash+c3sPL*x10)K cm?
Where: s—spacing of longitudinals, in m;
h—design head of deck, in m, see 2.8.1.1 of this Section, but outside the line of deck
openings within 0.4L amidships:
22.6L
1780 L
[—span of longitudinals, in m, to be taken as not less than 2 m;
ci» c2. c3—coefficients, to be determined according to Table 2.8.5.1;

Coefficients c¢1, ¢2 and c3 Table 2.8.5.1
HI\?:I Location of deck longitudinal Region a 2 c3
1 Forward of 0.075L from F.P. 12.5 63.5 7.8
2 Between 0.07I§I£)~ 0.15L from 125 57 79
Outsgi)ee;l}zghsne of 9 485 6.2
3 At 0.15L from F.P. - :
Inside th_e line of 75 40 55
openings
Outside the line of
openings See note
4 Between 0.15L ~ 0.3L from F.P. I 'dpth i £
nside the fine o 75 40 55
openings
Outside the line of 105 . .
S openings )
5 0.4L amidships - ;
Inside th.e line of 75 40 55
openings
Outside the line of See note
6 Between 0.075L ~ 0.3L from openings
A.P. Inside th_e line of 75 40 55
openings
7 Aft of 0.07L from A.P. 7.5 40 5.5

Note: The section modulus W of deck longitudinals in way of the region may be determined after tapering the
section module of amidships and end deck longitudinals.

2.8.5.2 The section modulus W of cargo deck longitudinals is not to be less than the
following:
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W=5.5shl’K cm?

Where: s, h. [—see 2.8.5.1 of this Section.

2.8.5.3 The section modulus # of accommodation and superstructure deck longitudinals is
not to be less than the following:

W=4.4sh’K cm’

Where: s, A, I—see 2.8.5.1 of this Section.

2.8.5.4 The web depth of deck longitudinals is in no case to be less than 60 mm.

2.8.5.5 The deck longitudinals outside the line of deck openings are to pass through deck
transverses and to be connected to the deck transverse webs by welding. Where the deck
longitudinals are cut in way of the web plates of hatch end beams or deck transverses (only for
those inside the line of deck openings or at the vessel’s ends), brackets are to be fitted at the
connection between deck longitudinals and hatch end beams or deck transverses and the scantlings
of the brackets are to comply with the relevant provisions in 1.2.5 of this PART. The brackets are
to be extended to the face plate of hatch end beams or deck transverses along the web plates of
hatch end beams or deck transverses.

2.8.5.6 Where deck longitudinals are cut in way of transverse bulkheads, brackets are to be
fitted at the connection between deck longitudinals and transverse bulkheads and the scantlings of
the brackets are to comply with the relevant provisions in 1.2.5 of this PART. Where higher
tensile steel is adopted, the deck longitudinals outside the line of deck openings are to be
continuous through the transverse bulkheads, but alternative arrangements may be considered.

2.8.5.7 The deck longitudinals outside the line of deck openings are not to be terminated at
the same transverse section and their ends are to be suitably shifted from one another. These ends
are to extend to the adjacent transverse members.

2.8.6 Longitudinal framing — deck girders

2.8.6.1 For deck girders supporting deck transverses, the scantlings are to be determined by
direct calculations assuming fixed ends and the function for sustaining concentrated loads
transmitted by deck transverses and using an allowable bending stress of 124N/mm?.

2.8.6.2 The section moment of inertia / of deck girders supporting deck transverses is not to
be less than that obtained from the following formula:

I=22WIK cm?

Where: W —section modulus of deck girders, in cm?, obtained according to 2.8.6.1 of this
Section;
[ — span of deck girder, in m.
2.8.6.3 The thickness and cutouts of the web of deck girders supporting deck transverses are
to comply with the relevant provisions in 2.8.3.5 and 2.8.3.6 of this Section respectively.
2.8.6.4 The connections between deck girders supporting deck transverses and transverse
bulkheads are to comply with the relevant provisions of 2.8.3.7 of this Section.

2.8.7 Longitudinal framing — deck transverses
2.8.7.1 Where the deck is framed longitudinally, deck transverses supporting the deck
longitudinals are to be fitted in line with plate floors. Deck transverses are to be provided in the
solid floor plan. In general, the spacing of deck transverses is not to be greater than 3.6 m; in the
forepeak and aft peak, the spacing of deck transverses framed longitudinally, it is not to be greater
than 2.5 m.
2.8.7.2 In the machinery spaces and aft peak tank, deck transverses supporting deck
longitudinals are to be fitted in frames spaces of web frames.
2.8.7.3 The section modulus W of deck transverses supporting deck longitudinals is not to be
less than that obtained from the following formula:
W=5ShI’K cm’
Where: S —spacing of deck transverses, in m;
h —design head of deck, in m, see 2.8.1.1 of this Section;
[ —spacing of transverses, in m.
2.8.7.4 The section modulus of deck transverses in single deck vessels is to be 15% greater
than that obtained from the formula in 2.8.7.3 of this Section.
2.8.7.5 Where the deck transverses supporting deck longitudinals are subject to concentrated
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loads, their increased section modulus may be determined by calculations in accordance with the
requirements for deck girders in 2.8.3.2 or 2.8.3.3 of this Section.

2.8.7.6 The section moment of inertia / of deck transverses supporting deck girders is not to
be less than that obtained from the following formula:

I=22WI/K cm?*
Where: W — section modulus of deck transverses, in m?, as required in this Section;
[ —spacing of transverses, in m.

2.8.7.7 The web depth of deck girders is not to be less than 1.6 times the depth of cut-outs for
the passage of beams. The cut-outs in deck girders are to be designed to minimize the creation of
stress concentration on the web. The web thickness of deck girders is not to be less than 1% of the
web depth plus 4 mm.

2.8.7.8 Holes cut for the passage of pipes or cables in the web of deck transverses are to have
a depth not greater than 25% of that of the web and a width not exceeding 60% of the spacing of
deck longitudinals or the web depth, whichever is the greater, otherwise compensation is required.
Normally the compensation is achieved by fitting doublers, spigots or insert plates for
strengthening, and the cross-sectional area of such strengthening pieces is to be not less than that
lost from the web due to openings. The strength level of the material of strengthening pieces is not
to be lower than that of the web material. The edges of holes are not to be less than 40% of the
web depth from the face plate of deck transverses. The edges of the holes are to be smooth and
well rounded. The holes are not to be concentrated in the spacing of adjacent longitudinals. No
holes are to be cut on the web of deck transverses within 200 mm from the bracket toe of deck
transverses.

2.8.7.9 The ends of deck transverses are to be bracketed to frames or web frames or
longitudinal bulkheads, and the scantlings of brackets are to comply with the relevant provisions
in 1.2.6 of this PART. Where the connection between deck transverses and web frames or
longitudinal bulkhead vertical webs is designed as an integral structure, a ring system is generally
to be formed and connecting brackets are to have the form of an circular arc with a radius
generally not less than the web depth of deck transverses or web frames or longitudinal bulkhead
vertical webs, whichever is the smallest. The brackets are to be provided with a face plate to
connect the face plate of deck transverses and that of web frames or longitudinal bulkhead vertical
webs, and the scantlings of the face plate are to be the same as those of the face plate of deck
transverses. When the sizes of brackets are large, reinforcement frames are to provide on the
brackets.

2.8.8 Deck hatch side girders
2.8.8.1 Where weather deck hatch side girders (including weather deck hatch side coamings)
act as deck girders and are supported at both ends of the hatchway, their section modulus W and
section moment of inertia / are not to be less than those obtained from the following formulae
respectively:
W=ThbIPK cm’
=2.6WI/K cm*
Where: 7 —design head of deck, in m, see 2.8.1.1 of this Section;
b — mean width, in m, of deck area supported by deck hatch side girders;
[ — span of deck hatch side girder, in m;
2.8.8.2 The section modulus W and moment of inertial / of deck girder at the lower deck
hatch are not to be less than that obtained from the following formula:

W=5.2hbI’K cm?
1=2WIK cm*
Where: 7 —design head of deck, in m, see 2.8.1.1 of this Section;
b —mean width, in m, of deck area supported by *tween deck hatch side girders;
[ —span of tween deck hatch side girder, in m;
2.8.8.3 Where ’tween deck hatch side girders are subject to concentrated loads, the section
modulus is to be increased to 1.1 times that obtained according to 2.8.3.2 or 2.8.3.3 of this
Section.
2.8.8.4 The depth of the web of deck hatch side girders below deck is not to be less than that
of the beam web to which it is connected.
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2.8.8.5 In the calculation of the section modulus and section moment of inertia of deck hatch
side girders (including hatch coamings), the upper edge of the horizontal face plate (excluding
holes in the face plate) of hatch coamings may be included; or only the upper edge of the
horizontal stiffener is to be included if no horizontal face plate is fitted.

2.8.8.6 The thickness of the web of deck hatch side girders is not to be less than 1% of its
depth plus 4 mm. The thickness and structure of hatch coamings are to comply with the
requirements of 2.18.1 of this Chapter.

2.8.8.7 A gradual transition in depth is to be made for the extension of deck hatch side
girders.

2.8.8.8 Where the deck is framed transversely, a bracket is to be fitted at the connection
between each beam and deck hatch side girders. These brackets are to extend to the face plate of
deck hatch side girders, and the scantlings of the brackets are to comply with the provisions in
1.2.5 of this PART. However, the thickness of the bracket is not to be less than that of beam web.

2.8.9 Hatch end beams

2.8.9.1 Hatch end beams are to be fitted in accordance with the following requirements:

(1) Where a pillar complying with the requirements of Section 10 of this CHAPTER is fitted
at each corner of the hatchway (i.e. hatch end beams do not support hatch side girders), the section
modulus of hatch end beams is to meet the requirements of 2.8.2.1 of this Section, but in this case,
s the formula is to be the actual width of deck area supported by hatch end beams.

(2) Where hatch end beams support the full load of hatch side girders, pillars are fitted below
the beams at the longitudinal centerline of deck and deck longitudinal girders or longitudinal
bulkheads are also fitted at the longitudinal centerline, hatch end beams are to be continuous
within the breadth of vessel and their section modulus  and section moment of inertia / are not to
be less than those obtained from the following formulae respectively:

W=4.6chAIK cm?
I=3WIK cm?*
Where: ¢ —Coefficient, to be taken according to the distance a between the hatch side girder and
the longitudinal centerline: when a=1/2, ¢=1.6; when a<:1/3, ¢=1.5; when I/3 <a <<
/2 and c is to be obtained by interpolation method;
[—span of hatch end beams, in m;
h—design head of deck, in m, see 2.8.1.1 of this Section;
A—Iload area, in m?, A=Fi+F>, selected according to Fig. 2.8.9.1. Where no additional
girders are provided, see Figure 2.8.9.1(1), where additional girders are provided, see Figure
2.8.9.1(2).

Side plating or
longitudinal bulkhead

peayyng
ureaq puatdIe
wIeaq pualoiey
peapyng

9 Hatch side girder

Additional girder

J
S
Centre line

(D (2)

Figure 2.8.9.1 Area supported by the batch end beam

2.8.9.2 The connections between hatch end beams and frames or web frames or longitudinal
bulkheads are to comply with the requirements of 2.8.7.9 of this Section.

Section 9 PILLARS
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2.9.1 Load supported by pillars
2.9.1.1 The load P supported by the pillar is to be calculated according to the following
formula:
P=7.06abh+Py kN
Where: a —length of deck area supported by the pillar, in m, as shown in Figure 2.9.1.1;
b — mean width of deck area supported by the pillar, in m, as shown in Figure 2.9.1.1;
h —design head of the deck supported by the pillar, in m, see 2.8.1.1 of this Chapter;
Pp—ad transmitted from the pillar above, in kN.

Ship's
side a

|
1

b

Figure 2.9.1.1 Schematic diagram of support area of pillar

2.9.1.2 When the upper and lower pillars are not on the same vertical line, the load of the
lower pillar P shall be calculated as follows:
P=7.06abh+cPy kN
Where: a_ b h—the same as 2.9.1.1 of this section;

Py—the load of the upper pillar, in kN;

¢ —Coefficient, calculated by 2 (1,/1) 3-3 (1;/1) >+1, where [ is the distance between
the centerline of the lower pillar or the centerline of the pillar and bulkhead, in
m; [; is the distance between the centerline of the upper pillar and the
centerline of the lower pillar, in m.

2.9.2 Cross-sectional area of pillars
2.9.2.1 The cross-section area A4 of pillars is not to be less than that obtained from the
following formula:

A= KP cm?

12.26—5.10L
rv K

Where: P —load applied on the pillars, in KN, to be calculated according to 2.9.1 of this Section;
| —the effective length of pillars, in m, to be taken as 0.8 times the whole length of
pillars;
r —minimum radius of gyration of the cross section of pillars, in cm;

r=41 / A , Where [ is the minimum moment of inertia of the pillar sectional area, in

cm*;For solid round pillars, 7=0.25D ; for hollow round pillars, »=0.25vD* +d* ,
where D is the outer diameter of the pillar and d is the inner diameter of the pillar, both
in cm.

A —cross-sectional area of the pillar, in cm?;

K—material factor, but it is not to be taken less than 0.72.

2.9.3 Wall thickness of pillars

2.9.3.1 The minimum wall thickness t of tubular pillars: when L <<60m, it is 5 mm; 6 mm in
other conditions. The minimum wall thickness of hollow rectangular pillars or the minimum web
thickness of I-shaped or channel-section pillars is to be the same as that of the wall thickness of
tubular pillars.

2.9.3.2 The thickness t of face plate of I-shaped pillars and channel-section pillars are comply
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with the following regulations:
(1) The thickness t of face plate of I-shaped pillars is not to be less than the lesser of the
following:

~a0

36
Where: b —breadth of face plate of I-shaped pillars, in mm
r. [—same as defined in 2.9.2.1 of this Section.
(2) The thickness t of face plate of channel-section pillars are not to be less than the lesser of
the following:

~20

~18
Where: b —breadth of face plate of I-shaped pillars, in mm
r+ [ —same as defined in 2.9.2.1 of this Section.
2.9.3.3 Thick wall pillars are preferred in fish-holds.

2.9.4 Strengthening of structures at the heads and heels of pillars

2.9.4.1 The structures at the heads and heels of pillars are to be so arranged that loads are
reasonably supported and transmitted. Tubular and hollow rectangular pillars are to be attached at
their heads to plates supported by efficient brackets. Longitudinal and transverse brackets are to be
fitted at the heads and heels of the built or rolled-section pillars. The width of the brackets is not to
be less than the pipe diameter or profile width, and the height of the brackets is not to be less than
1.5 times the pipe diameter or profile width. Doubler or insert plates are to be fitted below pillars.

2.9.4.2 Pillars are to be fitted on plate floors or girders, and these plate floors or girders are to
be fitted with vertical stiffeners. Manholes are not to be cut in the floors and girders below pillars.

2.9.43 Where pillars are fitted on a shaft tunnel or any weak framing, structural
strengthening is required in way of the pillars.

2.9.4.4 For pillars fitted inside ballast tanks or other tanks, attention is to be given to the
effects of possible tensions.

2.9.4.5 Hollow pillars are not to be used inside oil tanks.

Section 10 WATERTIGHT BULKHEADS

2.10.1 General Requirements

2.10.1.1 Fishing vessels are to be provided with watertight collision bulkheads, watertight
afterpeak bulkheads, watertight transverse bulkheads and watertight longitudinal bulkheads
complying with the requirements of this Section.

2.10.1.2 The total number of transverse watertight bulkheads is, in general, not to be less than
that given in Table 2.10.1.2.

Total number of watertight transverse bulkheads Table 2.10.1.2
L,inm L <60 60<<L<85 85<<L<90
Machinery amidships 4 4 5
Machinery aft 3 4 5

2.10.1.3 The arrangement of watertight bulkheads is to be reasonably uniform. When the tank
length is not less than 30 m, measures shall be taken to ensure the transverse strength of the hull;

2.10.1.4 Where the bulkheads form the boundaries of deep tanks, the bulkhead structures are
also to satisfy the requirements of Section 13 of this CHAPTER for the deep tank bulkheads.

2.10.1.5 The bulkheads may be of the plane, symmetrically corrugated or double-plated type.

2.10.2 Collision bulkhead

2.10.2.1 For the calculation of structural members of collision bulkheads, the calculated value
of pressure head 4 is to be 1.25 times the height required accordingly.
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2.10.3 Plane bulkhead plating
2.10.3.1 The thickness t of the watertight bulkhead plating ¢ is not to be less than that
obtained from the following formula, nor less than 5.5 mm:

t=32svyh+23)YyK  mm

Where: s — spacing of stiffeners, in m;
h — vertical distance, in m, measured from the lower edge of the plate in a strake to the
bulkhead deck at side, to be taken as not less than 2.5 m;

2.10.3.2 The thickness of bulkhead plating in way of bilges or bilge wells is to be increased
by 2.5 mm, and the thickness of bulkhead plating in way of the passage of the stern tube is to be
doubled.

2.10.3.3 The lowest strake of bulkheads is not to be less than 900 mm in height measured
from the inner bottom, or from the bottom in the case of single bottom. Where a double bottom is
provided on one side and a single bottom on the other side of the bulkhead, the lowest strake is to
extend at least 300 mm above the flat portion of the double bottom.

2.10.3.4 Where the difference in thickness between the bulkhead and the web of longitudinal
girders attached to the bulkhead is greater than 4 mm, the thickness of bulkhead plating in way is
to be increased.

2.10.3.5 The section modulus W of bulkhead stiffeners is not to be less than that obtained
from the following formula:

W=cshPK ~ cm?3
Where: ¢ — Coefficient, to be selected according to the form of the two ends of the stiffener:
when the two ends are connected with brackets, c= 2.5; when welding at the upper
end and the lower ends are connected with brackets, ¢=3.3; when welding on both
ends, ¢c=4.2; when both ends are not connected, ¢=6;

s — spacing of stiffeners, in m;

h — vertical distance, in m, measured from the middle point of stiffener span to the
bulkhead deck at side, to be taken as not less than 2 m; For fishing vessels with a
L<30m, the & value is taken from to be the actually measured value;

| — Span of stiffeners, in m, length of stiffeners including brackets. When girders are
provided, distance between the end of the stiffener and the girder or between girders
where girders are fitted.

Stiffeners directly connected to longitudinally framed deck plating (inner bottom) at ends,
and the stiffeners are in line with the webs of longitudinals. Stiffeners directly connected to deck
plating or girder web at ends, provided that the other side of the deck plating or girder is
connected to an adjacent member having at least the same cross section as and in line with the said
stiffener.

2.10.3.6 The scantlings of end brackets of bulkhead stiffeners are to comply with the
provisions in 1.2.5 of this PART. Stiffeners unattached at ends are applicable only in the
upper ‘tween deck spaces.

2.10.3.7 The brackets at the ends of stiffeners are to be extended and efficiently welded to the
beams or floors adjacent to the bulkhead respectively. However, when the span of the stiffeners is
less than 3 m, it may not be extended according to this requirement.

2.10.3.8 Where a transverse bulkhead supports deck girders, bulkhead stiffeners are to be
fitted in way of the deck girders. The sectional area of these stiffeners together with attached
plating is also to comply with the requirements of Section 9 of this CHAPTER for pillars.

2.10.4 Bulkheads with symmetrical corrugations
2.10.4.1 Symbols for the dimensions of corrugations are as shown in Figure 2.10.4.1.
s — full width of corrugation, in mm:;
a — width of the corrugation plane, in mm;
b — width of the flange of corrugation, in mm,;
d,, — corrugation depth, in mm;
0— The angle between the corrugation inclined plane part and the extension line of the plane
part, °;
t — Thickness of bulkhead, in mm.
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2.10.5.3 Tripping brackets are to be provided for girders in accordance with 1.2.4.4 of this
PART.

2.10.5.4 The girder ends are to be connected by brackets. The brackets are to extend to the
adjacent frames or bulkhead stiffeners. The breadth of the bracket along the girder is not to be less
than the height of the girder web, and the thickness is not to be less than the thickness of the girder
web. The brackets are to be provided with flanges or face plates.

2.10.6 Watertight bulkhead steps
2.10.6.1 The section modulus W of beams of decks or flat members forming the steps in
bulkheads is not to be less than that obtained from the following formula:
W=4.2shl’K cm?
Where: s —spacing of beams, in m;
h — vertical distance, in m, measured from the deck or flat forming bulkhead steps to the
bulkhead deck at side, but to be taken not less than 2 m;
[ —span of beams, in m, but to be taken not less than 2 m;
2.10.6.2 The thickness of plating of the deck or flat forming the steps in bulkheads is to be 1
mm thicker than that required in 2.10.3.1 of this Section, and in this case s in the formula is to be
taken as the spacing of members.
2.10.6.3 The thickness of plating of the deck or flat forming the steps in bulkheads and the
scantlings of members are in no case to be less than those required, as appropriate, in Sections 3
and 8 of this CHAPTER for deck plating and members.

Section 11 DEEP TANKS

2.11.1 General Requirements

2.11.1.1 The deep tanks referred to in this Section are those loaded with liquids, such as
water,oil fuel, etc., which form a part of hull within tank or ‘tween deck.

2.11.1.2 The provisions of this Section regarding bulkheads also apply to horizontal and
longitudinal bulkheads.

2.11.2 Plane bulkheads
2.11.2.1 The thickness of deep tank bulkhead ¢ is not to be less than that obtained from the
following formula:

t=4shk +2.5  mm
Where: s —spacing of stiffeners, in m;
h —vertical distance, in m, measured from the lower edge of the plate in a strake to the top
of the deep tank, or half the distance to the top of overflow, whichever is the greater.

According to the length of vessel, the thickness of bulkhead plate is not to be less than: 5 mm
when 24m<L<30m; 6 mm when 30m< L <60m; and 7 mm when L>60m.

2.11.2.2 The thickness of bulkhead plating in way of bilges or bilge wells is to be increased
by 2.5 mm.

2.11.2.3 The section modulus W of bulkhead stiffeners is not to be less than that obtained
from the following formula:

W=8.2shIK cm?

Where: s —spacing of stiffeners, in m;

h —uvertical distance, in m, measured from the mid-span of the stiffener to the top of the
deep tank, or half the distance to the top of overflow, whichever is the greater.

[ — Span of stiffeners, in m, length of stiffeners including brackets. When girders are
provided, distance between the end of the stiffener and the girder or between girders
where girders are fitted.

The section moment of inertia I of stiffeners is not to be less than that obtained from the
following formula:
E23WI/K  cm?
Where: W, [ — same as defined above.
The ends of the stiffeners are to be connected by brackets. Bracket dimensions can be as
specified in Section 10 of this CHAPTER. The ends of the stiffeners may also be connected
directly to the deck plating or girders provided that the other side of the deck plating or girder is
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connected to an adjacent member having at least the same cross section as and in line with the said
stiffener.
2.11.2.4 When the span of stiffeners is large, horizontal girders are to be provided for
reinforcement. The spacing is generally not to be greater than 3 m and is to comply with the
following requirements:
(1) The section modulus W of girders is not to be less than that obtained from the following
formula:
W=12bhPK  cm?
Where: b —breadth of areas supported by the girders, in m;
h —uvertical distance, in m, measured from the mid-span of the girder to the top of the deep
tank, or half the distance to the top of overflow, whichever is the greater.
[ —Girder span, in m.
(2) The moment of inertia / of girders is not to be less than that obtained from the following
formula:
22.5WI/K  cm?
Where: W, [ are the same as 2.11.2.4(1) of this Section;
2.11.2.5 The height of girder web is to comply with the requirements of 2.10.5.2 of this
Chapter.
2.11.2.6 Tripping brackets are to be provided for girders in accordance with 1.2.4.4 of this
PART.
2.11.2.7 The connection at the ends of girders is to comply with the requirements of 2.10.5.4
of this Chapter.
2.11.2.8 Where the bulkheads of deep tank form a constituent part of watertight bulkhead, the
bulkhead structures are also to satisfy the requirements of Section 10 of this Chapter for watertight
bulkhead.

2.11.3 Bulkheads with symmetrical corrugations
2.11.3.1 Sizes of the corrugation bulkhead are to comply to the following requirements as
well:
(1) The section modulus W of a corrugation over a spacing is not to be less than that obtained
from the following formula:
W=csh’K cm’
Where: / —span of corrugation, in m;
h —vertical distance, in m, measured from the mid-span of the corrugation to the top of the
deep tank, or half the distance to the top of overflow, whichever is the greater.
s —full width of corrugation, in m. See Figure 2.10.4.1 in this Chapter;
¢ —coefficient, to be taken according to the end fixity as specified in Table 2.11.3.1.
(2) The angle « between web and flange of corrugations is not to be less than 40°.

¢ Value Table 2.11.3.1
End fixity See Figure 2.10.4.2(1) in this Chapter See Figure 2.10.4.2(2) in this Chapter

¢ value 13.6 10.6

2.11.3.2 The thickness of corrugation bulkhead ¢ is to comply with the requirements of
2.11.2.1 of this Section. When calculating, s is replaced by a or b, whichever is greater, and is to
comply with the provisions of the following formula:
a

70K

Where: a —see Figure 2.10.4.1 of this Chapter.

t=>

2.11.4 Transverse side framing

2.11.4.1 The section modulus of side frames is to comply with the following requirements:

(1) The section modulus of frames other than those of forepeak and aft peak tanks is to be
increased by 15% above that required in 2.7.2.2 of this Chapter, and is not to be less than the value
W calculated in 2.7.4 of this Chapter;

(2) The section modulus W of the section modulus of frames to be not less than those
obtained from the following formulae in addition to the requirement mentioned above:
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W=TshPK cm?

Where: s —spacing of frames, in m;
h —uvertical distance, in m, measured from the mid-span of frames to the top of the deep
tank, or half the distance to the top of overflow, whichever is the greater;
[ — span of frame, in m, the vertical distance measured from the upper edge of floor or
inner bottom to the side stringer, or between side stringers or from the side stringer to
the tween deck, whichever is greater, in m.
(3) The moment of inertial / of frames is not to be less than that obtained from the following
formula:
E3.5WI/K - cm?
Where: See W, [in 2.11.4.1(2) of this Section;
2.11.4.2 The height and breadth of end brackets of frames are to be increased by 20% above
that required in 1.2.5 of this PART.
2.11.4.3 Side stringers supporting the frames are to comply with the requirements of 2.11.2.4,
2.11.2.5, and 2.11.2.7 of this section. Where calculating the section modulus and moment of
inertia of the side stringers, the span of stringers 4 is vertical distance from the mid-span of
stringer to the top of the deep tank, or half the distance to the top of overflow, whichever is
the greater, but not less than the distance measured from the mid-span of stringer to the upper
deck, or to a point 1.4d (d being the draught, in m) above the plate keel, whichever is the
lesser. The frames are to be welded to the side stringers. Side stringers are to extend to the
bulkhead in deep tanks, and they are to form an annular frame with the bulkhead horizontal
girders.
2.11.4.4 In deep tanks forward of 0.2L from F.P., side stringers are to be fitted and spaced not
more than 5 m apart, or perforated flats having scantlings complying with the requirements of
2.13.1.9 of this Chapter are to be fitted.
2.11.4.5 The scantlings of web frames supporting the side stringers are to be calculated
according to 2.7.6.4 of this Chapter. But the design head h is to be taken as the vertical distance
measured from the side stringer to the top of the deep tank, or half the distance to the top of
overflow, whichever is the greater, in m; but not to be less than the distance measured from
stringers to the upper deck or to a point 1.4d (d being the draught, in m) above the plate keel,
whichever is the lesser.

2.11.5 Longitudinal side framing

2.11.5.1 In addition to complying with the requirements of Section 7 of this CHAPTER, the
section modulus W of side longitudinals is not to be less than that obtained from the following
formula:

W=9shPK  cm3
Where: s —spacing of longitudinals, in m;
h —vertical distance, in m, measured from the longitudinal to the top of the deep tank or
half the distance to the top of overflow, whichever is the greater;
[ — span of longitudinal, in m.

The end connections of side longitudinals are to comply with the relevant requirements of
2.7.7.7. The arm length of the end brackets is to be increased by 20% above that required in 1.2.5
of this PART.

2.11.5.2 The section modulus W of the web frames supporting the side longitudinals is not to
be less than that obtained from the following formula:

W=12shPK  cm?
Where: s —spacing of web frames, in m;
h —vertical distance, in m, measured from the mid-span of web frame to the top of the
deep tank, or half the distance to the top of overflow, whichever is the greater;
| —Spacing of web frames, in m, a vertical distance measured from the upper edge of the
plate floors or inner bottom to the deck.

2.11.5.3 The moment of inertial / of web frames section is not to be less than that obtained

from the following formula:
=2.5WI/K cm*
Where: W, [ are the same as 2.11.5.2 of this Section.
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2.11.5.4 In deep tanks forward of 0.2L from F.P., the section modulus of web frames
supporting the side longitudinals is to be increased by 20% above that obtained from 2.11.5.2 of
this Section. In general, the spacing of web frames is not to be greater than 3.0 m.

2.11.6 Deck plating and framing

2.11.6.1 In addition to complying with the requirements of Section 4 of this CHAPTER, the
plating thickness ¢ of the deck (or flat) of deep tanks is not to be less than that obtained from the
following formula:

t= 4sm +3.5 mm
Where: s — spacing of frames, in m;
h —uvertical distance, in m, measured from deck (or flat) to the top of the deep tank, or half
the distance to the top of overflow, whichever is the greater;
The plating thickness ¢ of the deck (or flat) is not to be less than 6 mm for fishing vessel’s
length L<<60m; and is not be less than 7 mm for fishing vessel’s length L>60 m.
2.11.6.2 In addition to complying with the requirements of Section 8 of this CHAPTER, the
section modulus W of longitudinals or beams of the decks (or flats) in deep tanks is not to be less
than that obtained from the following formula:
W=9shl’K cm’
Where: s —spacing of beams, in m;
h —vertical distance, in m, measured from deck (or flat) to the top of the deep tank, or half
the distance to the top of overflow, whichever is the greater;
| —spacing of beams, in m.
The section moment of inertia I is not to be less than that obtained from the following
formula:
E23WI/K  cm?
Where: W, I, K — same as defined above.
2.11.6.3 In addition to complying with the requirements of Section 8 of this CHAPTER, the
section modulus W of girders or transverses of decks (or flats) in deep tanks is not to be less than
that obtained from the following formula:
W=12shl’K cm?
Where: s —spacing of girders or transverses, in m;
h —uvertical distance, in m, measured from deck (or flat) to the top of the deep tank, or half
the distance to the top of overflow, whichever is the greater;
[ —spacing of girders or transverses, in m.
The section moment of inertia / are not to be less than those obtained from the following
formulae respectively:
=2.5WI/K cm*
Where: W, | — same as defined above.
2.11.6.4 The web depth of deck girders or transverses is to comply with the relevant
requirements of Section 8 of this Chapter.
2.11.6.5 In deep tanks forward of 0.2L from F.P., the spacing of deck transverses supporting
the deck longitudinals is to be the same as that of web frames as provided in 2.11.5.4 of this
Section.

2.11.7 Longitudinal or wash bulkheads

2.11.7.1 Where a deep tank extends from side to side of the vessel, a longitudinal or wash
bulkhead is to be fitted on the centerline.

2.11.7.2 Where the widest breadth of the tank exceeds 0.5B within the region forward of 0.3L
from F.P., a wash bulkhead is to be fitted on the centerline of the tank. Where the widest breadth
of the tank exceeds 0.7B, it is recommended that a longitudinal bulkhead be fitted on the
centerline of the tank.

2.11.7.3 The thickness of the wash bulkhead is to be the same as that required for the
bulkheads mentioned in this Section. The section modulus of the stiffeners of the wash bulkhead is
to be equal to 50% of that of those bulkheads, but / is to be measured to the top of the deep tank.
The stiffeners are to be connected by brackets at both ends. The area of perforations is not to be
less than 5% nor more than 10% of the total area of the bulkhead.
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2.11.8 Bottom framing

2.11.8.1 The transversely framed single bottom in deep tanks forward of 0.2L from F.P. is to
comply with the following requirements:

(1) Plate floors are to be fitted at every frame space, and the scantlings of floors are not to be
less than those required in 2.13.1.1 of this Chapter. In way of web frames, the depth of floors and
scantlings of face plates are not to be less than those of web frames.

(2) The section modulus ¥ of the centerline girder is not to be less than the greater of those
obtained from the following formulae:

W=9shPK cm’
W=10.05sh:lK cm’
Where: s —mean spacing supported by centerline girder, in m;
[ —span of centerline girder, in m;
hi—vertical distance, in m, measured from the mid-span to upper deck at side; for the
region forward of 0.15L from F.P., to 3 m above the deck for measuring minimum
bow height;
h>—vertical distance, in m, measured from the mid-span to the top of the deep tank, or half
the vertical distance to the top of overflow, whichever is the greater;
The section moment of inertia I is not to be less than that obtained by the following formula:

I=2.5WI/K cm?

Where: W, I, K — same as defined above.

(3) Intercostal side girders are to be fitted and spaced not more than three frame spaces apart.
The scantlings of intercostal side girders are to be the same as those of floors.

2.11.8.2 For longitudinally framed single bottom in deep tanks forward of 0.2L from F.P., the
spacing of plate floors supporting longitudinals is to be the same as that of the web frames as
provided in 2.11.5.4 of this Section. The plate floors are to be supported by a continuous
centreline girder or a longitudinal bulkhead. The scantlings of plate floors and centreline girders
are to comply with the relevant requirements of Section 5 of this Chapter.

Section 12 STEMS, STERN FRAMES, RUDDER POST,
BULBOUS BOWS, PROPELLER SHAFT BRACKETS AND
PROPELLER DUCT

2.12.1 Stems

2.12.1.1 The cross-sectional area 4 of bar stems up to 0.5 m above the designed waterline is
not to be less than the value obtained from the following formula:

A=1.2L cm?

From a position above 0.5 m from the designed waterline, the cross-sectional area may be
gradually tapered to the stem head where the area may be reduced by 25%.

2.12.1.2 The thickness ¢ of plate stems up to 0.5 m above the designed waterline is not to be
less than that obtained from the following formula:

=(0.1L+5) JK mm

From a position above 0.5 m from the designed waterline, the thickness of stems may be
gradually tapered, but it is not to be less than that of adjacent shell plating.

Plate stems are to be supported by horizontal webs spaced not more than 1 m apart. The web
thickness is not to be less than the thickness of the adjacent shell plating. The webs are to be
extended aft to be connected to frames or side stringers, but at least beyond the butts of stem
plates and shell plating.

Where the radius of curvature of the stem is large, a centerline vertical web is to be fitted,
having the same thickness as the horizontal webs.

2.12.1.3 Cast steel stems are to be easy for manufacture, and all fillets are to have adequate
radii. The sectional area of cast steel stems is not to be less than that of bar stems required in
2.12.1.1 of this Section. Cast steel stems are to be provided with rib reinforcement.

2.12.2 Stern frames without rudder post
2.12.2.1 The stern frame without rudder post is composed of sole piece, propeller post and
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propeller boss.
2.12.2.2 The dimensions of the propeller post welded by steel plates (as shown in Figure
2.12.2.2) are not to be less than the values obtained from the following formulae:

Length of stern frame a=46\L mm

Thickness of stern frame ~ 7=23vVL+3  mm
2.12.2.3 The dimensions of the cast steel propeller post welded by steel plates (as shown in
Figure 2.12.2.3) are not to be less than the values obtained from the following formulae:

Length of stern frame a=41L mm
Thickness of stern frame = 3JL mm

t, = 4\/Z mm
Radius of fillet R=0.4L+16 mm

&) 2 3)
Figure 2.12.2.2 Propeller post welded with steel plates

~0.8a

Figure 2.12.2.3 Cast steel propeller post

2.12.2.4 The breadth of stern frame as shown in Figures 2.12.2.2 and Figure 2.12.2.3 are for
reference only. The actual situation is to be coordinated with the tail molded lines.

2.12.2.5 Fabricated or cast propeller posts are to be strengthened by horizontal brackets at
positions depending upon the hull framing and the structural arrangements of propeller posts, but
the spacing of the webs is not to exceed 650 mm. Cast steel stern frames are to be easy for
manufacture, and all fillets are to have adequate radius; where the radius of curvature is large, a
vertical web is to be fitted.

2.12.2.6 The section modulus Wz of sole pieces (see Figure 2.12.2.6) about the vertical
neutral axis (z-axis) at any considered section, is not to be less than that obtained from the
following formula:

W=1.24xV? cm’

Where: 4 —total area of rudder, in m?;

x —distance between the axis of rudder stock and the section under consideration, in m, x
to be taken not less than 0.5/; [ is the maximum distance from the section to be
calculated to the centerline of the rudder stock.

V—Maximum designed navigational speed, in kn.
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The section modulus W, of the above section to horizontal neutral axis (axis Y) is not to be
less than 50% of the above formula.

Figure 2.12.2.6 Sole piece type

2.12.2.7 The sole piece is to extend forward from the fore end of the propeller boss for at
least 3 frame spaces and to be efficiently connected to the plate keel. The sectional area of the
extended portion may be reduced gradually to the area required for effective connection with the
plate keel.

2.12.2.8 The stern tube shaft is to be efficiently connected to the floor or bulkhead, either by
welding, watertight bolted joints or epoxy pouring joints, and the thickness of the floor or
bulkhead bottom strake is to be increased by 3mm each.

2.12.2.9 The finished thickness ¢ of the propeller boss in way of the passage of the stern tube
shaft or propeller shaft is not to be less than that obtained from the following formula:

=0.1d+40 mm

Where: d — diameter of stern tube shaft or propeller shaft, in mm.

2.12.3 Propeller posts of twin screw vessels
2.12.3.1 The dimensions of rudder posts which are built integral with the hull of twin screw
vessels (see Figures 2.12.3.1) are not to be less than as given below:

Breadth of section: b=33JL mm
Thickness of section: t = 3.3JL mm

t, = 3.7VL mm

t, = 4.5JL mm

Radius of fillet: R=44JL mm
S 5

[ -
\bé
@ @

Figure 2.12.3.1 Rudder post of twin screw vessels
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‘ Rudder

Figure 2.12.4.1 Clearance between the propeller and the stern frame or between the
propeller and the rudder

2.12.4 Propeller clearances

2.12.4.1 It is recommended that the minimum clearances (see Figure 2.14.4.1) between the
propeller and the stern frame or between the propeller and the rudder be not less than the
following:

a=0.12D mm
b=0.20D mm
c=0.14D mm
d=0.04D mm

Where: D — diameter of propeller, in m.

2.12.5 Bulbous bows

2.12.5.1 Where a bulbous bow is fitted, the structural arrangements are to be such that the
bulb is adequately supported and integrated into the fore peak structure. The bulb is in general to
be strengthened as follows:

(1) At the fore end of the bulb, the structure is to be supported by horizontal diaphragm plates
and in conjunction with the center girder;

(2) Vertical transverse diaphragm plates are to be arranged in way of the transition from the
peak framing to the bulb framing;

(3) The shell plating is to be increased in thickness at the fore end of the bulb and in other
areas likely to be damaged by the anchors and chain cables. The increased plate thickness may be
the same as that required for plate stems.

2.12.6 Propeller shaft brackets

2.12.6.1 Propeller shaft brackets may be made of steel castings or fabricated from plates, or
made of cast or forged pieces connected by welding. The connection of the arms to the bearing
boss is to be made by full penetration welding.

2.12.6.2 The angle between the two arms of the herringbone shaft bracket is to be 90° as far
as possible.

2.12.6.3 The scantlings of each arm and shaft bossing are not to be less than as given below:

Thickness of arm: =0.45d mm

Cross sectional area of arm:  4=0.45d" mm?
Thickness of shaft bossing: =0.33d mm
Length of shaft bossing: 1=3d mm

Where: d — diameter of stern tube shaft or propeller shaft, in mm.

2.12.6.4 The hull framing in way of the bracket palm is to be strengthened and the shell
plating in way is to be increased in thickness as required in 2.2.6.3 of this CHAPTER. Bracket
arms are to be carried through the shell plating and efficiently attached to floors, girders and shell
plating.

2.12.7 Propeller duct

2.12.7.1 General requirements

(1) The requirements of this Section apply to propeller ducts with an inner diameter of less
than 5 m;

(2) Longitudinal and transverse (ring-shaped) reinforced bulkheads are to be provided inside
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the duct shell plate;
(3) The support of fixed ducts on the hull is to be particularly strengthened.
2.12.7.2 The design pressure of the propeller duct is to be determined as follows:

P=cPa kPa
N
Where: P,, =€——  kPa;
Ap
N —Maximum shaft power, in kW;
. . zD’
Ap —Propeller disk area, in m? 4, = 2

Where: D — diameter of propeller, in m;

N
e Coefficient, € =0.21-2x10"* ik but not less than 0.10;
14

c—Coefficient, in zone 2 (propeller zone), c= 1.0; in zones 1 and 3, ¢= 0.5; in zone 4, c=
0.35 (as shown in Figure 2.12.7.2).

b
Aera 4 )
T T )
| mn b
Zone 3 Zone 2 Zone 1

2.12.7.2 Design pressure zone division of propeller duct

2.12.7.3 The thickness of duct shell plate is not to be less than that obtained from the
following formula.

t=5a\[P, +2 mm
Where: a —spacing of duct stiffening ring, in m;
P, —Calculated value according to 2.12.7.2 of this Section.

The thickness of duct shell plate is not to be less than 8 mm. The thickness of zone 2 is to be
added by 2 mm compared with the calculated thickness, but not necessary to be greater than 20
mm.

2.12.7.4 The thickness of the internal reinforced bulkhead is not to be less than that of the
shell plate in zone 3 of the duct. It is recommended that the ring diaphragms are not to be less than
two, but at least one is arranged in zone 2; the longitudinal diaphragms are not to be less than eight,
and are necessary to be provided at the duct fixing position.

2.12.7.5 The section modulus # of section shown in Figure 2.12.7.2 to the horizontal neutral
axis of the duct, shall not to be less than that obtained from the following formula:

W =nd’bV; cm?
Where: n —coefficient, for rotating tube rudder, n=1.0; for fixed duct, n=0.7;
d —inner diameter of the duct, in m;
b —duct length, in m;
Vo—vessel speed, in kn, when V> 10kn, Vo= V; when V <10kn, Vy=(V+20)/3;
Where: ' —the same as 2.12.2.6 in this Section.

2.12.7.6 The inner shell plates of the duct are to be welded to the internal reinforcement ring
by double-sided continuous welding. Plug welding is only applicable to duct shell plates.

2.12.7.7 The breadth of the shell plates in zone 2 is not to be less than 200 mm. If machining
is adopted to ensure roundness after cast steel or steel plate forming, the final plate thickness is not
to be less than the specified value.

Section 13 STRENGTHENING AT ENDS OF VESSEL

2.13.1 Fore peak strengthening
2.13.1.1 Solid floors are to be fitted at every frame. The web depth /4 and thickness ¢ and the
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face plate sectional area 4 of the floors are not to be less than those obtained from the following
formulae:

h=85D+140 mm
=(0.03L+6) /K mm

A=0.85BK cm?

The height of floor is to ensure effective connection between frames and floors.

2.13.1.2 Centerline keelson is to be fitted at the longitudinal centerline section. The web
depth and thickness and the face plate sectional area are to be as those required in 2.13.1.1 of this
Section for solid floors.

2.13.1.3 For the extremely narrow bottom, the centerline keelson not extended to the bottom
may be accepted, but the depth of the keelson is to be approximately equal to 1/3 of the floor
depth. Or alternatively, the centerline keelson may be entirely omitted provided that the web of
floors is fitted with horizontal stiffeners and that a perforated flat, instead of a face plate, is fitted
at the top edge of the web.

2.13.1.4 In the case as mentioned in 2.13.1.3 of this Section, a centerline keelson gradually
tapered off over several frame spaces is to be fitted forward of the collision bulkhead as the
continuation of the centerline girder or centerline keelson abaft the collision bulkhead.

2.13.1.5 Where the side shell is framed transversely, panting beams spaced not more than 2
m apart vertically are to be fitted at alternate frames, from the top of floors up to the lowest deck,
and at least to 1 m above the full-load waterline.

The cross-sectional area 4 and minimum section moment of inertia / of the panting beams are
not to be less than:

A=(0.27L+8)K cm?
I=cehil? cm*
Where: ¢ —horizontal spacing of panting beams, in m;
e —vertical spacing of panting beams, in m;
h; —calculation pressure head of panting beams, in m, #~=0.04L+3.30;
| — span of panting beam, in m, namely distance between support points.
2.13.1.6 Where a fore peak space is used as a tank and the breadth of the tank at its widest
point exceeds 0.5B, efficient supporting members or wash bulkheads are to be fitted to support the
panting beams. The wash bulkheads are to comply with the requirements of 2.11.7 of this Chapter.
2.13.1.7 Side stringers with flange or face plate are to be fitted at each panting beam, and are
to have a web depth 4 and thickness # not less than:

h=5.6L+166 mm
=0.023L+6 mm
2.13.1.8 Brackets are to be fitted at the lower edge of connections between side stringers and
frames, the thickness of brackets is not to be less than that of the side stringer web and the
brackets are to be extended to the flange or face plate of side stringers. Where panting beams are
fitted, the arm length of brackets along the frames is not to be less than 75% the web depth of side
stringers, and where no panting beams are fitted, the arm length is not to be less than 50% the web
depth of side stringers. The webs of side stringers are to be welded to the frames.
2.13.1.9 If perforated flats are fitted in lieu of the panting beams in association with stringers,
the flats are to be spaced not more than 2.5 m apart. The members are to comply with the
following requirements:
(1) The thickness ¢ of perforation platform plate is not to be less than that obtained from the
following formula.
=0.023L+5 mm
(2) Beams are to be fitted at alternate frames below the perforated flat, and their sectional
area A without attached plating is not to be less than that obtained from the following formula:
A=(0.13L+HK cm?
(3) Scantlings of the brackets connecting the beams of the perforated flat to the frames are to
comply with the requirements in 1.2.5 of this PART;
(4) The perforated area of the platform is not to be less than 10% of the total area of the
platform.
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2.13.2 Strengthening outside the fore peak tank

2.13.2.1 Within the region from the collision bulkhead to 0.15L F.P., the side framing is to be
strengthened as follows:

(1) Discontinuous side stringers are provided along the extension of the side stringer or
perforated platform in the forepeak, the web thickness is the same as the side stringers web or
perforated platform. Except for transition range, web height is to be the same as the frame height.

(2) The webs of discontinuous side girders are to be within a distance of not less than two
frame spaces to the collision bulkhead, and gradually transit to the height of the side girder webs
in the foreside tank (if perforation platform is in the forepeak, the height of side longitudinal
girder web is to be calculated according to 2.13.1.7 of this Section);

(3) The discontinuous side longitudinal girder are to be provided with face plates. The
sectional area of face plate 4 is not to be less than the value calculated by the following formula:

A=0.14L+1 cm?, and not to be less than 6 cm?;

(4) Where discontinuous side stringers are not provided, the section modulus W of the main
frames in that area is to be increased by 25% over the calculation in 2.7.2.2 of this Chapter.

2.13.2.2 Where the length L of the vessel is equal to 65 m or over and the draught forward in
navigation is less than 0.04L, the flat portion of bottom from 0.15L E.P. to collision bulkhead is to
be strengthened. The transverse extent of strengthening is not to be less than 0.014B (B being the
breadth of the vessel) above the base line, but need not be greater than 0.28 m.

(1) For reinforcement of the transverse framing double bottom, side girders are in general to
be fitted not more than three frame spaces apart, and half-depth flanged side girders are to be fitted
midway between the side girders. The side girders and half-depth side girders are to be extended
as far forward as practicable.

(2) Double bottom framed longitudinally is to be strengthened

(D Plate floors are to be fitted at alternate of one frame space.

2 The section modulus of bottom longitudinals is to be increased by 10% above that
obtained from the formula in 2.6.12.2 of this CHAPTER, and in this case, | in the formula is not to
be less than 1.85 m.

® Side girders are in general to be fitted not more than three times the spacing of
longitudinals apart and are to be extended as far forward as practicable.

(3) Single bottom framed transversely is to be strengthened as follows:

(D Floors are to be increased gradually in depth towards the fore end as far as practicable.
The sectional area of the face plate of floors is to be increased by 50% over the value required in
2.13.1.1 of this Section. In addition, the floor web is to be adequately increased in thickness so as
to ensure its stability. Face plates are not to be substituted by flanges.

@ Side girders are in general to be fitted not more than three frame spaces apart, and
half-depth flanged side girders are to be fitted midway between the side girders. The side girders
and half-depth side girders are to be extended as far forward as practicable.

(4) Single bottom framed longitudinally is to be strengthened as follows:

(O Plate floors are to be fitted at alternate of one frame space. The floors are to comply with
the provisions of 2.13.2.2(3).

@ The section modulus of bottom longitudinals is to be increased by 10% above that
obtained from the formula in 2.6.12.2 of this CHAPTER, and in this case, | in the formula is not to
be less than 1.85 m.

(® Side girders are in general to be fitted not more than three times the spacing of
longitudinals apart and are to be extended as far forward as practicable.

(5) In the Where strengthening is required, the forward bottom plating is to be strengthened
as follows:

The thickness ¢ of the forward bottom plating is not to be less than that obtained from the
following formula:

=0.1L+5)YK  mm

2.13.3 Aft peak strengthening

2.13.3.1 Plate floors are to be fitted at every frame space, the thickness of which is to be 1.5
mm thicker than that in the fore peak as required in this Section. Thickening is not required if
cement is filled. Floors are to be carried well above the stern tube. In way of propeller posts,
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propeller shaft brackets and rudder horns, the floors are generally to be carried to the top of the
space and are to be increased in thickness.

2.13.3.2 Where the side shell is framed transversely, panting beams and side stringers spaced
vertically not more than 2.5 m apart are to be fitted above the floors, or alternatively, perforated
flats complying with the requirements of 2.13.1.9 of this Section are to be provided. The panting
beams and side stringers as well as the connection of these members to frames are to comply with
the requirements for the fore peak.

2.13.3.3 Where the side shell is framed longitudinally, suitable transverses are to be arranged
at the top of the tank and the brackets connecting the transverses to web frames are to comply with
the requirements of 1.2.6 of this PART.

2.13.3.4 The section modulus of frames in the overhanging part of the stern is not to be less
than the requirements of the afterpeak frames where the span is not greater than 2.5 m. Where the
span is greater than 2.5 m , web frames and side stringers not greater than 4 spacing of frames are
to be provided, or the frame sizes are to be reinforced.

2.13.3.5 The structural strength and stiffness of the stern frames and diversion tube are to be
increased accordingly.

2.13.3.6 When the overhanging part of the stern is large, longitudinal wall, ring frame and
other longitudinal strengthening measures are to be taken.

2.13.4 Side strengthening above the aft peak

2.13.4.1 Where the side shell of tween deck spaces above the after peak tank is transversely
framed, web frames are to be fitted not more than 4 frame spaces apart. The section modulus W is
not to be less than that obtained from the following formula:

W =3.58dh\D K cm?, and not to be less than 10cm?;
Where: S —spacing of web frames, in m;
h —height of ‘tween decks, in m;
2.13.4.2 Where the side shell of tween deck spaces above the after peak tank is framed
longitudinally, web frames supporting longitudinals are to be fitted. The spacing of web frames is
not to be greater than 2.5 m. The section modulus W of web frames is not to be less than that
obtained from the following formula:

W =44SdhyDK  cm’
Where: S —spacing of web frames, in m;
h —height of ‘tween decks, in m;

Section 14 ENGINE SEATINGS AND SHAFT TUNNELS

2.14.1 Main engine seatings

2.14.1.1 The main engine seating is to be of ample strength and rigidity. It is generally to
consist of two longitudinal girders with transverse diaphragms and transverse brackets fitted at
every frame space. Transverse diaphragms are to be fitted between longitudinal girders and are to
extend to the face plate of girders as far as practicable. Transverse brackets, the width of which is
generally not to be less than their depth, are to be fitted at the outside of the longitudinal girders
and welded to the face plate of the girders.

2.14.1.2 The longitudinal girders of the seating are to be in line with the bottom side girders.
If it is impracticable to do so, partial girders of the same thickness as the bottom side girders are to
be fitted under the longitudinal girders.

In particular cases, the partial girder may be in the form of a half-depth girder welded to the
inner bottom plating and floors only.

2.14.1.3 Scantlings of structural members of main engine seatings

(1) For main engines having a power of 1,470 kW or less, the web thickness of longitudinal
girders is to be increased by 60% above that of the bottom side girders (for double bottom) or side
keelsons (for single bottom) in way of the engine room in the case of diesel engines, and by 30%
in the case of turbines or propulsion motors. In both cases, the longitudinal girders are to be
provided with a continuous horizontal face plate having a thickness 40% greater than their web
thickness. The longitudinal girders are to be gradually tapered off at their ends.

The thickness of the transverse diaphragms and transverse brackets is to be increased by 40%
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above that of the floors in the case of diesel engines, and by 30% in the case of turbines or
propulsion motors. The transverse diaphragms and transverse brackets are to be provided with a
face plate or flange.

(2) For large low-speed diesel engines having a power of more than 1,470 kW, the horizontal
face plate thickness ¢ and the web thickness #; of longitudinal girders, and the thickness 7> of
transverse diaphragms and transverse brackets are not to be less than the values given below:

t=144¥P+10s  mm

1n=0.7t mm
1=0.8¢; mm
Where: P —main engine power, in kKW;
s —spacing of frames, in m.

2.14.1.4 The horizontal face plates of longitudinal girders are to be stiffened in way of
holding-down bolts by a suitable number of vertical brackets, and the depth of the brackets is to be
twice their breadth.

2.14.1.5 Where the main engine seating or the thrust seating is directly bolted to the inner
bottom, the thickness #; of the inner bottom plating in way is not to be less than that required as
follows:

(1) for main engines having a power of 1,470 kW or less, 3 is to be equal to twice the
thickness of the inner bottom plating in the region, but is not to be less than 20 mm,;

(2) for large low-speed diesel engines having a power of more than 1,470 kW, #;5=t, ¢ as
defined in 2.14.1.3(2) of this Section.

The double bottom tanks within the above regions are not to be used for carrying oil fuel or
water. Partial or half-depth girders are to be fitted close to holding-down bolts. The longitudinal
division bulkheads and side girders in the adjacent oil or water tanks may be regarded as the
partial girders at holding-down bolts.

2.14.1.6 The scantlings of auxiliary engine seatings having a power of 1,470 kW and above
are to be determined referring to the main engine seatings.

2.14.2 Shaft tunnels

2.14.2.1 For non-aft-engined fishing vessels, shaft tunnels are generally to be fitted between
the watertight bulkheads at the rear of the machinery space and afterpeak bulkhead. If no shaft
tunnel is provided, other effective protection devices are to be provided.

2.14.2.2 Shaft tunnels are to be of watertight construction. If a door is to be opened on the
bulkhead on the machinery space and shaft tunnel, the door is to be of sliding watertight type.

2.14.2.3 The thickness of the shaft tunnel plate is to comply with the requirements for
watertight compartment bulkhead in 2.10.3.1 of this Chapter. If the top plating is curved, the
thickness may be reduced by 10%.

2.14.2.4 Stiffeners of shaft tunnels are to be in line with the frames wherever possible, and
their section modulus W is not to be less than that obtained from the following formula:

W=6shl’K cm?
Where: s —spacing of stiffeners, in m;
h —the vertical distance, in m, measured from the mid-point of the vertical part of the
stiffener to bulkhead deck;
[ —the length of the vertical part of the stiffener, in m;

Where the tunnel top is flat, the scantlings of the top beams are not to be less than those
required for the beams in way of the steps in watertight bulkheads (see 2.10.6 of this Chapter).

The lower end of the vertical part of stiffeners is to be welded to adjacent members.

2.14.2.5 Where shaft tunnels pass through or are adjacent to deep tanks, the adjacent
bulkheads and their stiffeners are to comply with the requirements of Section 11 of this
CHAPTER for deep tanks.

2.14.2.6 The structure of the thrust and tunnel recesses is to comply with the requirements for
the steps in watertight bulkheads. Where these recesses are enclosed by deep tanks, the
requirements for bulkheads and stiffeners of deep tanks are to be complied with.

2.14.2.7 The shaft tunnel is to be provided with an emergency exit leading to the weather
deck, and the construction of the trunk of the exit is to comply with the requirements for
watertight bulkheads. The opening/closing appliance for the exit is to be capable of being operated
from both sides.
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Section 15 SUPERSTRUCTURES AND DECKHOUSE

2.15.1 General Requirements

2.15.1.1 All fishing vessels are to be provided with forecastles, stem raised quarterdecks or
increased sheer to meet the minimum bow height. The height is to be determined considering the
seasonal meteorological conditions, sea conditions in operating areas, vessel types and operating
modes.

2.15.1.2 Where superstructures, deckhouses and machinery casingsare are subject to loading
in excess of that as specified in this Section, the scantlings are to be increased in accordance with
the nature of the load.

2.15.1.3 The deckhouse on the deck of moulded depth D is 1F deckhouse, and 2F, 3F, etc.
which are collectively referred to as upper deckhouses.

2.15.2 Design pressure head
2.15.2.1 The design pressure head /# for end bulkheads of exposed superstructures and
boundary bulkheads (end and side bulkheads) of deckhouses is to be obtained as follows and not
less than the minimum value in Table 2.15.2.1:
= ad(BA —Y) m
Where: o. B+ Aand d — coefficients, to be determined respectively according to 2.15.2.2,
2.15.2.3,2.15.2.4 and 2.15.2.5 of this Section,;

y — vertical distance, in m, measured from summer load waterline to
mid-span of stiffener or mid-point of panel.
The pressure head Table 2.15.2.1
. Pressure head /imin(m)
Length of ship L -
ength of ship Z(m) Lowest tier of unprotected fronts Elsewhere
L<50 3.0 1.5
50<L<<90 0.01L+2.5 0.005L+1.25

2.15.2.2 Coefficient a is to be determined as follows:
0=0.0083L+2.0, lowest tier of unprotected fronts
0=0.0083L+1.0, second tier of unprotected fronts

0=0.0067L+0.5, third tier of unprotected fronts and above, protected fronts sides of all tiers

0=0.001L-0.8(X/L)+0.7, aft ends of all tiers where aft of amidships

0=0.001L-0.4(X/L)+0.5, aft ends of all tiers where forward of amidships

where: X — distance, in m, between bulkhead considered and A.P. When determining sides of a
deckhouse, the deckhouse is to be subdivided into parts of approximately equal
length, not exceeding 0.15L each and X is to be taken as the distance between A.P.
and the centre of each part considered.
2.15.2.3 Coefficient § is to be determined as follows:

/3:1.0+<M)2 for X /L <0.45
C,+0.2
/3:1.0+1.5<w)2 for X / L>0.45

C,+0.2

where: L — length of ship, in m;
X —see2.15.2.2;
Cp» — block coefficient, where Cp < 0.6, to be taken as 0.6; where C, > 0.8, to be taken as
0.8; where the aft end bulkhead of the superstructure is forward of amidships, Cj
used in determining the value B for the aft end bulkhead is not to be taken as less
than 0.8.
2.15.2.4 Coefficient /1 is to be determined as follows:
1 =£e—L/3OO _|:1_(i)2}
10 150
where: L — length of ship, in m;
2.15.2.5 Coefficient J is to be determined as follows:
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o= 0.75—1- 0.3, and not less than 0.475
1

where: b — breadth of deckhouse at the position considered, in m;
B1 — actual maximum breadth of fishing vessels on the exposed weather deck at the
position considered, in m.

For exposed parts of superstructures, machinery casings and deckhouses protecting pump
room openings, J is to be taken as 1.

2.15.3 End bulkheads of superstructures and boundary bulkheads of deckhouses
2.15.3.1 The thickness ¢ of end bulkhead plating of superstructures and boundary bulkhead
plating of deckhouses is not to be less than:

t= 3SM 2t mm
The minimum thickness of the plate, #min, is to comply with the following requirements:
if L<65m:  tyin=5mm, for the lowest unprotected front
tmin=4mm, for all other cases

if L =65m: fmin =(0.01L + 5.0)\/? mm, for lowest tier

tin = (0.01L + 4.0)& mm, for upper tiers, and not less than 5 mm
where: s — spacing of stiffeners, in m;
h — design pressure head, in m, to be calculated according to 2.15.2 of this Section.
2.15.3.2 The section modulus W of end bulkhead stiffeners of superstructures and
boundary bulkhead stiffeners of deckhouses is not to be less than:
W =3.5shi’K cm’
where: s — spacing of stiffeners, in m;
| — span of stiffener, in m; to be taken as height of deckhouse, but not less than 2.0 m in
any case;
h — design pressure head, in m, are the same as that in 2.15.2 of this Section.
The section modulus of end stiffeners is not to be less than 10cm?, but not necessary to be
greater than the section modulus of the main frame.
2.15.3.3 Both ends of the front bulkhead stiffeners are to be connected by brackets. The
scantlings of the brackets are to comply with the provisions of 1.2.5 of this PART. Both ends of
the rear bulkhead stiffeners are to be welded to the deck.
2.15.3.4 The stiffeners of deckhouse front end bulkhead and those of single-layer deckhouse
side wall are to be firmly welded to the deck. For fishing vessels provided with two or more
deckhouses, both ends of the stiffeners on the 1F deckhouse are to be connected by brackets. The
scantlings of brackets are to comply with the provisions in 1.2.5 of this PART. Where such
stiffeners are not bracketed but directly welded to the deck, their section modulus is to be
increased by 20%.

2.15.4 Side bulkhead of superstructure

2.15.4.1 The thickness of the superstructure side bulkhead plating is not to be less than that
obtained from the following formula:

Forecastle and short bridge  =(0.045L+4) JK mm

Poop =(0.04L+4) K mm

The thickness of the side bulkhead plating of long bridge is not to be less than the provisions
of Section 2 of this CHAPTER.

2.15.4.2 The side framing of superstructures is to comply with the requirements of Section 7
of this CHAPTER.

2.15.5 Decks
2.15.5.1 The thickness ¢ of deck plating of superstructures is not to be less than the values
obtained from the following formula:

Forecastle and short bridge =(0.023L+5) JK mm
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Poop =0.018L+5)vVK  mm

The thickness of the deck plating of long bridge is not to be less than the provisions of
Section 3 of this CHAPTER. When the length of vessel is not less than 65 m, the effects of total
longitudinal bending is to be considered.

2.15.5.2 The framing of superstructure deck is to comply with the relevant requirements in
Section 8 of this CHAPTER

2.15.5.3 The thickness of the deck of the 1F deckhouse is not to be less than that obtained
from the following formula:

=(0.025L+4)vK =~ mm

The deck thickness of the upper deck room can be reduced by 0.5mm one by one, but not less
than 4mm.

When the vessel length is less than 30m, the thickness of the first deckhouse deck can be
reduced by 0.5mm according to the above formula.

2.15.5.4 The scantlings of deck girders and strength beam of deckhouse are not to be less
than the requirements of Section 8 of this CHAPTER, but the design pressure head is to be as
specified in 2.15.5.5 of this Section.

2.15.5.5 The section modulus W of the deck longitudinals of deckhouse or beams are not to
be less than:

W=5shl’K cm?, and not less than 25s
Where: s — distance of deck longitudinals or beams, in m;
[ — spacing of deck longitudinals or beams, in m;
h — design pressure head, in m, to be selected as follows:

F1:0.9m;

F2:0.6m;

F3:0.45m.

2.15.5.6 When a long deck room is provided and is located in the 0.4L amidships, the
thickness of the deck plating of the long deckhouse and frame sizes are to increase. When the
length of vessel is less than 65 m, the effects of the total longitudinal bending is to be considered.

2.15.6 Local strengthening

2.15.6.1 Pillars, diaphragms, bulkheads or other strength members are to be arranged under
the ends of superstructures for support.

2.15.6.2 The side shell plating at the end of the superstructure is to be obliquely extended
from the end until the lower deck sheer strake disappears. The length of the extension plating is
not to be less than 1.5 times that of the superstructure (See Figure 2.15.6.2). When the length of
vessel is less than 60 m or the end bulkhead is outside the 0.4L amidships, the extension length
can be appropriately reduced. This plating is to be supported by stiffened brackets and to be
efficiently stiffened at the upper edge by a face plate having the same thickness as the extension
plating and a breadth not less than 10 times its thickness. The extension plating is to comply with
the following requirements:

(1) For bridge, forecastle and poop with a length no less than 0.25L, the thickness of the
extension plating is to be increased by 25%;

(2) For forecastle and poop with a length no greater than 0.2L, the thickness of the extension
plating is not to be increased;

(3) When the length of the forecastle and poop is the median mentioned above, the increased
thickness of the extension plating is to be obtained by interpolation.

2.15.6.3 The thicknesses of the lower deck side plating and sheer strake from at least 2 frame
spaces inwards to superstructure end bulkhead, the thickness of stringer plates and sheer strakes is
to be increased (see Figure 2.15.6.3):

(1) Where the end bulkheads of the superstructure are situated within 0.4L amidships, the
thickness of stringer plates and sheer strakes is to be increased by 20%;

(2) Where the end bulkheads of the superstructure are situated within 0.2L away from the
fore perpendicular and after perpendicular, the thickness of stringer plates and sheer strakes is not
to be increased;

(3) Where the end bulkheads of the superstructure are situated within 0.2L~0.25L away from
the fore perpendicular and after perpendicular, the increased thickness of stringer plates and sheer
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strakes is to be obtained by interpolation.

Height of superstructure

-

Figure 2.15.6.3 Reinforcement of superstructure end deck and side shell plating

2.15.6.4 Adequate support under the ends of deckhouses is to be provided in the form of
pillars, diaphragms, bulkheads or other strength members.

2.15.6.5 All openings cut in the sides of long deckhouses are to be adequately strengthened
and have well rounded corners. Continuous coamings with adequate height are to be fitted below
and above doors or similar openings. House tops are to be strengthened in way of boats and davits.
Special care is to be taken to minimize the size and number of openings in the side bulkheads in
the region of the ends of deckhouses within 0.4L amidships.

2.15.6.6 The sides and ends of the 1F long deckhouses on the lowest tier deck are generally
to be strengthened by partial bulkheads or vertical webs spaced about 9 m apart, and these
stiffening members are, as far as practicable, to be arranged in line with the strengthening
members within the ’tween deck space below the deckhouse.

2.15.7 Raised quarter decks

2.15.7.1 The scantlings of the main frames in way of the raised quarter deck are to be
determined according to the requirements of Section 7 of this CHAPTER. In this case the span of
the frame is to be measured to the raised quarter deck, and the moulded depth is to be taken as that
at the raised quarter deck.

2.15.7.2 The deck framing of raised deck is to be determined in accordance with the relevant
requirements for strength decks in Section 8 of this Chapter.

2.15.7.3 The thickness of the raised quarter deck sheer strake is to be determined according to
the requirements of Section 2 of this CHAPTER.

2.15.7.4 The scantlings of the raised deck plating are to be determined in accordance with the
relevant requirements for the strength deck as specified in Section 3 of this CHAPTER.

2.15.7.5 The thickness of break bulkheads and the scantlings of stiffeners are to be
determined in accordance with the requirements for end bulkheads of corresponding
superstructures.

2.15.7.6 Strengthening at the break within 0.4 amidships

(1) For L< 65 m, the strength deck stringer plate and the raised quarter deck stringer plate are
to extend respectively for 3 frame spaces on either side of the break bulkhead and are to be
gradually tapered off;

(2) For L >65 m, the upper and raised deck plating at the break is to overlap for 2 frame
spaces, and in this case the stringer plates of both decks are to extend forward for 2 frame spaces
beyond the end of overlapped plating. Vertical diaphragm plates spaced not more than 1.5 m apart
in parallel with the longitudinal centerline are to be fitted between the overlapped deck plating.
The thickness of the diaphragm plates is to be the same as that of the break bulkhead plating, and
the diaphragms are to be efficiently stiffened and their free edges are to be flanged or provided
with a face plate.
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2.15.7.7 Where the break is located outside of 0.4L amidships, the strength deck stringer
plate is to extend for 3 frame spaces beyond the break and is to be gradually tapered off. If the
height of the raised deck does not exceed 400 mm, and it is difficult to extend the deck stringer
plate, other equal strength measures can be adopted.

2.15.7.8 The sheer strake is to be increased in thickness by 30% for a distance of 3 to 5 frame
spaces on either side of the break bulkhead. Where a raised quarter deck is connected to a long
bridge, the sheer strake of side plating within the raised quarter deck area is to be increased in
thickness by 25% for a distance of at least 2 frame spaces on either side of the break, and the side
plating of the bridge is to be gradually tapered in a curve line from the end of the bridge deck
stringer plate into the sheer strake of side plating within raised quarter deck area over a length
more than 1.5 times the height of the bridge above the raised quarter deck.

2.15.8 Machinery casings

2.15.8.1 Machinery space openings in the exposed deck are to be protected by strong steel
casings. Machinery casings situated on the working deck or raised quarter deck are to be enclosed
in the superstructures or deckhouses so far as practicable.

2.15.8.2 Doors in machinery casings are to be of steel and rigid construction, and are to be
capable of being operated from both sides.

2.15.8.3 The scantlings of boundary bulkheads of exposed casings are to be determined in
accordance with the requirements for those of the deckhouses in the corresponding positions.

2.15.8.4 The scantlings of boundary bulkheads of non-exposed casings are to comply with
the following requirements:

(1) The minimum thickness of boundary bulkheads of the casings is not to be less than 4 mm
in way of accommodation spaces;

(2) The section modulus W of the stiffeners of boundary bulkheads of the casings is not to be
less than that obtained from the following formula:

W=8siK cm?
Where: s —spacing of stiffeners, in m;
| —span of stiffener, in m.

For vessels of 65 m or over in length L, the depth of stiffeners is not to be less than 60 mm.

2.15.8.5 Where casing stiffeners support the deck transverses or girders or where they are in
line with pillars below, they are to be suitably strengthened.

2.15.8.6 When the enclosure wall of the engine room shed supports the deck above it, the
openings such as doors and windows on the enclosure wall shall be effectively strengthened, and
the part of the engine room shed supporting the chimney or exhaust flue shall also be
strengthened.

Section 16 BULWARKS AND GUARDRAILS

2.16.1 General requirements

2.16.1.1 Guardrails or bulwarks are to be fitted around all exposed decks. The height of the
bulwarks or guardrails is to be at least 1 m from the deck, provided that where this height would
interfere with the normal operation of the fishing vessles, a lesser height may be approved, if the
appropriate protective measures provided comply with the regulations of the Administration of the
flag state.

2.16.2 Bulwark plating

2.16.2.1 The plating thickness of bulwarks on working deck is not to be less than 4 mm for
fishing vessels having a length less than 30 m and not to be less than 6 mm for vessels having a
length equal to 60 m or over. For fishing vessels of other lengths, the minimum bulwark plating
thickness can be obtained by interpolation.

2.16.2.2 The bulkhead plating at amidships is to avoid welding to the sheer strakes as far as
possible.

2.16.2.3 The mounting points of the anchorage plates, fairleads, guide pulleys and other
fishing equipment on the bulwark are to be appropriately strengthened.

2.16.2.4 Where bulwarks are cut to form a gangway or other openings, support brackets of
increased strength are to be fitted at the ends of the openings. For bulwarks in the reinforced area

88



HULL STRUCTURE
CHAPTER 2 PART1 RULES FOR CONSTRUCTION OF OCEAN-GOING FISHING VESSELS 2025

at the end of the superstructure, openings are to be avoided as much as possible. If drainage ports
must be opened due to operational needs, the number and size of openings are to be minimized
and the openings strengthened.

2.16.2.5 The thickness of bulwark plating in way of trawl gallows and purse winch seat is to
be 2 mm greater than that requirements in 2.16.2.1 of this Section.

2.16.2.6 Face plates are to be provided at the upper edge of bulwark. Face plates can be made
of flat-rolled steel or other profiles. Smooth rounded corners are to be fitted in netting area.

2.16.2.7 Bulwarks are to be provided with supporting brackets on deck beam, and are to be
welded to the deck. Support brackets are to be provided with folds or spheres. The spacing of
support brackets is not to be greater than 2 frame spaces. Where the bulwarks on the forecastle
deck have a great flare The spacing of support brackets is not to be greater than 1 frame space.

2.16.2.8 The section modulus W at the root of support bracket is not to be less than that
obtained from the following formula:

W=(30+0.45L)sh’K  cm?
Where: s — spacing of brackets, in m;
h — height of bulwark, in m.

Where the flange (or bulwark) of support bracket is not welded to the deck, the flange (or
bulwark) is not to be considered for the section modulus.

2.126.2.9 The bulwarks at the gallows and bottom bracket at the installation site are to be
provided with supporting brackets as specified in 2.16.2.7 of this Chapter on each beam.

2.16.3 Guardrails

2.16.3.1 Guardrails fitted on superstructure and freeboard decks are to have at least three
courses. The opening below the lowest course of the guardrails is not to exceed 230 mm. The
other courses are to be not more than 380 mm apart. In the case of ships with rounded gunwales
the guardrail supports are to be placed on the flat of the deck. In other locations, guardrails with at
least two courses are to be fitted.

Section 17 HATCH AND HATCH COAMINGS

2.17.1 General requirements

2.17.1.1 Unless expressly provided otherwise, the provisions of this section apply to the
exposed steel hatchways and hatch coamings.

2.17.1.2 For the purpose in this section are defined as follows:

(1) Position 1 means Upon exposed working and raised quarter decks, and upon exposed
superstructure decks situated forward of a point located a quarter of the load line length from the
forward perpendicular;

(2) Position 2 means Upon exposed superstructure decks situated abaft a quarter of the load
line length from the forward perpendicular and located at least one standard height of
superstructure above the working deck;

(3) Standard superstructure height yv(m), in m, to be calculated as follows:

hv=1.05+0.01L;, and 1.8</hy<2.3

(4) Small hatches are hatches their opening is normally 2.5 m? or less.

2.17.2 Hatch covers
2.17.2.1 The uniform cargo load on exposed hatch covers is to be determined according to
the following formula:

P=C;(10+0.092(L;-24))  kN/m?

Where: Cr — coefficient, for position 1, Cy/=1; for position 1, Cy=0.75.

2.17.2.2 The bending stress safety factor of the hatch cover under the load specified in
2.17.2.1 shall not be less than 4.25; the allowable deflection distortion shall not exceed 0.0028
times the span.

2.17.2.3 The thickness of hatch cover top shall not be less than 1% of the spacing between
the stiffeners or 6mm, whichever is greater.

2.17.2.4  The exposed small hatch covers are usually selected according to relevant
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standards! directly, but the thickness should not be less than 6mm.
2.17.2.5 Covers shall be fitted with clamping devices and gaskets sufficient to ensure
weathertightness, or other equivalent arrangements to the satisfaction of the Administration.
2.17.2.6  Covers made of other equivalent materials shall be at least of equivalent strength
to those made of mild steel, and their construction shall be of sufficient stiffness ensuring
weathertightness under the loads specified in paragraph 2.17.2.1.

2.17.3 Hatch coamings

2.17.3.1 The thickness ¢ of exposed hatch coamings shall not to be less than the minimum
thickness of the deck calculated according to rule requirements.

2.17.3.2 Structure of hatch coaming

(1) if no face plate is fitted at the upper edge of hatch coaming, the positions are to be
strengthened with semi-round steel or other profiles that ensure coaming rigidity and smooth
upper edge;

(2) when the hatch coaming protrudes below the deck plating, the height of the hatch
coaming below the deck is not to be less than the height of the half beam to ensure the connection
of the half beam to the hatch coaming;

(3) When the deck plating extends into the hatch coaming and the deck opening meets the
requirements of 2.3.4 of this Chapter at the corner, the corners of the hatch coaming may be
right-angled.

Section 18 OTHERS SPECIAL CONSTRUCTION

2.18.1 Side reinforcement of fishing vessels moored at sea

2.18.1.1 This clause applies to fishing vessels frequently moored at sea.

2.18.1.2 Side reinforcement area

The reinforcement areas referred to in this Section are side-enclosed areas consisting of the
vertical and longitudinal extents described below.

(1) The vertical area is the range from 0.8m below the lightest operating waterline to the
designated deck. Designated deck is defined as the upper deck of single deck vessel or multi-deck
vessel with buffer device (if there is no such upper deck, it is still the work deck);

(2) The longitudinal area is the length of vessel with deck breadth B; meeting the following
requirements:

Bi=B-2 m
Where: B;—breadth of designated deck, in m.

(3) For vessels moored on one side, the stiffening zone is limited to the berthing side.

2.18.1.3 Side frame of reinforced area

(1) below work deck

(D The upper end of the main frame is to be extended and welded to the work deck. The
beam is to extend to the inner edge of the frame. The brackets of beam are to be provided with
face plates or flanges. The scantlings are to comply with the requirements in 1.2.5 of this PART;

@ It is recommended to set middle frames. The middle frame ends are to be welded to
longitudinal discontinuous members between main frames with a height no less than 0.75 times
the height of the main frame, and are to be welded to side stringers and decks. Inclined cutting is
not allowed at the ends of the middle frame;

® If no middle frame is provided, the section modulus of the main frame is to be increased
by 40% compared with the requirements specified in this CHAPTER;

(@) When the middle frame is increased, the section modulus of the main frame can be
reduced by 20% compared with the specified value;

® The section modulus of the middle frame is not to be less than 75% of the specified value
of the section modulus of the main frame.

(2) Above work deck

Both ends of the frames at the ‘tween decks are to be welded to the deck and meet the
relevant requirements of Article (1).

! such as GB/T 23426 “Steel Small Weather-tight Hatch Covers”
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2.18.1.4 The thickness of side shell plating in reinforcement areas is to be 1 mm thicker than
that required in 2.2.4 of this Chapter.

2.18.1.5 On the transverse bulkheads in the side reinforcement zone, horizontal stiffeners
with a height of not less than 75% of the stiffener height are to be provided between the lateral
stiffeners and the side shell plating, and the spacing is not to be greater than 600 mm.

2.18.1.6 Where feasible, the bulwarks or "designated decks" are to be inclined inwardly. The
inclination distance is not to be less than 0.1 times the height.

2.18.2 Fish product processing compartment

2.18.2.1 When the distance between the bulkheads at both ends of the fish product processing
compartment exceeds 30 m, partial bulkheads or strong frame structures with a spacing of not
greater than 9 m are to be provided. The partial bulkheads or strong frames are to be aligned as
much as possible with the strong members below.

2.18.2.2 Fish product processing waste and wastewater are to be provided with effective
treatment and discharge facilities, and special sewage bilges are to be provided on both sides of
the bilge bottom. The thickness of the steel plate constituting the sewage bilges is not to be less
than 14 mm. When using corrosion-resistant materials, the thickness of plate can be appropriately
reduced.

2.18.2.3 For the compartments used for the processing of catches, the bulkheads, decks and
insulation (if provided) are to be taken to reduce the absorption or leakage of oil.

2.18.2.4 The cross-section modulus of deck beams under the catch processing area is to be
calculated in accordance with the requirements of 2.8.2.1 of this Chapter. The design pressure
head % used is to be 2 m. The deck fitted with heavy machinery or equipment should be specially
strengthened by means of fitted with doubler plates or increased in thickness.

2.18.2.5 When concentrated loads are applied to the deck, the strong beams and deck girders
below the deck are to comply with the requirements of 2.8.3.2 of this Chapter.

2.18.3 Live fish holds

2.18.3.1 For fishing vessels equipped with live fish holds, the sea openings on the bottom and
side plates of live fish holds are not to be arranged on a single cross section. The diameters are not
to be greater than 250 mm.

2.18.3.2 Perforation is not to be fitted at flat keel and bilge strake at the bottom of the vessel.

2.18.3.3 The distances between the hole edge and frame on the hull, flat keel, bilge strake and
bilge top strake are not to be less than 75 mm; the distance between hole centers is not to be less
than 400 mm and is to meet the provisions in 2.1.4.7 of this Chapter.

2.18.4 Transom counter

2.18.4.1 The thickness of transom plating is to comply with the requirements in 2.2.4.4 of
this CHAPTER.

2.18.4.2 The scantlings of framing in way of the transom counter are to be equal to those of
peak framing. Where necessary, web frames are to be adopted for strengthening.
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CHAPTER 3 OUTFITS

Section1 RUDDERS

3.1.1 General requirements

3.1.1.1 Application

(1) The Section applies to ordinary profile rudders, and to some enhanced profile rudders
with special arrangements for increasing the rudder force Rudders not conforming to the profile
types included in this Section will be subject to special consideration.

(2) This section applies to rudders made of steel. Rudders made of material different from
steel will be subject to special consideration.

3.1.1.2 Design considerations

(1) Effective means are to be provided for supporting the weight of the rudder without
excessive bearing pressure, e.g. by a rudder carrier attached to the upper part of the rudder stock.
The hull structure in way of the rudder carrier is to be suitably strengthened.

(2) Suitable arrangements are to be provided to prevent the rudder from lifting.

(3) In rudder trunks which are open to the sea, a seal or stuffing box is to be fitted above the
deepest load waterline, to prevent water from entering the steering gear compartment and the
lubricant from being washed away from the rudder carrier. If the top of the rudder trunk is below
the waterline at scantling draught (without trim), two separate watertight seals/stuffing boxes are
to be provided.

3.1.1.3 Materials

(1) Welded parts of rudders are to be made of materials complying with relevant
requirements for hull structural steel in CCS Rules for Materials and Welding.

(2) Material factor k for normal and high tensile steel plating may be taken into account when
specified in each individual rule requirement. The material factor k is to be taken as defined in
Section 3, Chapter 1 of this PART, unless otherwise specified.

(3) Steel grade of plating materials for rudders and rudder horns are to be in accordance with
Section 3, Chapter 1 of this PART.

(4) Rudder stocks, pintles, coupling bolts, keys and cast parts of rudders are to be made of
rolled, forged or cast carbon manganese steel in accordance with CCS Rules for Materials and
Welding.

(5) For rudder stocks, pintles, keys and bolts the minimum yield stress is not to be less than
200 N/mm?. The requirements of this Section are based on a material's yield stress of 235 N/mm?.
If material is used having a yield stress differing from 235 N/mm? the material factor K is to be

determined as follows:
235
K= —
ReH
e =1.00 for R.z<235N/mm?;

Re.—specified minimum yield stress (N/mm?) of material used, and is not to be
taken greater than 0.7R, or 450 N/mm?, whichever is the smaller value;
Rn—tensile strength (N/mm?) of material used.
3.1.1.4 Welding and design details
(1) Slot-welding is to be limited as far as possible. Slot welding is not to be used in areas with
large in- plane stresses transversely to the slots or in way of cut-out areas of semi-spade rudders.
When slot welding is applied, the length of slots is to be minimum 75 mm with breadth of 2z,
where ¢ is the rudder plate thickness, in mm. The distance between ends of slots is not to be more

where: e =0.75 for Rer>235N/mm?;
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than 125 mm. The fillet leg length is to comply with calculation requirements in 1.4.4, Chapter 1
of this PART, and welding is to be based on a weld factor of 0.44. The slots are to be fillet welded
around the edges and filled with a suitable compound, e.g. epoxy putty. Slots are not to be filled
with weld.

Continuous slot welds are to be used in lieu of slot welds. When continuous slot welding is
applied, the root gap is to be between 6-10 mm. The bevel angle is to be at least 15°.

(2) In way of the rudder horn recess of semi-spade rudders, the radii in the rudder plating
except in way of solid part in cast steel are not to be less than 5 times the plate thickness, but in no
case less than 100 mm. Welding in side plate is to be avoided in or at the end of the radii. Edges of
side plate and weld adjacent to radii are to be ground smooth.

(3) Welds in the rudder side plating subjected to significant stresses from rudder bending and
welds between plates and heavy pieces (solid parts in forged or cast steel or very thick plating) are
to be made as full penetration welds. In way of highly stressed areas e.g. cut-out of semi-spade
rudder and upper part of spade rudder, cast or welding on ribs is to be arranged. Two sided full
penetration welding is normally to be arranged. Where back welding is impossible welding is to
be performed against ceramic backing bars or equivalent. Steel backing bars may be used and are
to be fitted with continuous weld on one side to the bevelled edge, see Figure 3.1.1.4. The bevel
angle is to be at least 15°for one sided welding.

e

Bygggt,sjggp!a,ling\

Steel backing bar

Continuous weld to
the bevelled edge

Figure 3.1.1.4 Use of steel backing bar in way of full penetration welding of rudder
side plating

(4) Requirements for welding and design details of rudder trunks are described in 3.1.9.2 of
this Section.

(5) Requirements for welding and design details when the rudder stock is connected to the
rudder by horizontal flange coupling are described in 3.1.6.1(4) of this Section.

(6) Requirements for welding and design details of rudder horns are described in 3.1.9.1(3).

3.1.1.5 Equivalence

(1) CCS may accept alternatives to requirements given in this Section, provided they are
deemed to be equivalent.

(2) Direct analyses adopted to justify an alternative design are to take into consideration all
relevant modes of failure, on a case by case basis. These failure modes may include, amongst
others: yielding, fatigue, buckling and fracture. Possible damages caused by cavitation are also to
be considered

(3) Where deemed necessary by CCS, lab tests, or full scale tests may be requested to
validate the alternative design approach.

3.1.2 Rudder force and rudder torque
3.1.2.1 Rudder blades without cut-outs

(1) The rudder force Cr upon which the rudder scantlings are to be based is to be determined
from the following formula:

C, =132K,K,K,AV* N
Where: Cr—rudder force, in N;
A—area of rudder blade, in m?;
J—maximum service speed, in kn. When the speed is less than 10 kn, V'is to be replaced
by the following:
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V +20
Vmin =
3

For astern condition the maximum astern speed Vasem! is to be useed, however, in no case
taken less than:
Vastem = 0.5 V
Ki—factor depending on the aspect ratio A of the rudder area;

K, - A+2

3, with A not to be taken greater than 2;
b2
A=—j;
At
b—mean height of rudder area, in m. The mean rudder breadth and mean height of rudder are
calculated according to the coordinate system in Figure 3.1.2.1;
Ar—sum of rudder blade area A and area of rudder post or rudder horn, if any, within the
height b, in m?;
K>—coefficient depending on the type of the rudder and the rudder profile according to Table
3.1.2.1; data may be provided by tests with approval of CCS;
Ks—factor, taken as follows:
= (.8 for rudders outside the propeller jet;
= 1.15 for rudders behind a fixed propeller nozzle;
= 1.0 otherwise.

- %
= mean breadth of rudder

mean height of rudder

Figure 3.1.2.1 Coordinate system of rudder dimension

Factor K: Table 3.1.2.1
K>
Profile Type Ahead Astern
condition condition

NACA-00 (\-
series - 1.1 0.80
Gottingen \__/’/

! Maximum astern speed is the speed which it is estimated the ship can attain at the designed maximum astern

power at the deepest sea-going draught
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Hollow 4€>—~ 135 0.90

Lift rudders - i 1.7 1.30
Fish tail l 1.4 0.8

Single plate i Q ; 1.0 1.0
Mixed
profiles —_ 1.21 0.9

(e.g.HSVA)

(2) The rudder torque Qr is to be calculated for both the ahead and astern condition as
follows:
Or= Cgr N'm
Where: r—Ilevers, r = ¢ (a-k), in m;
c—mean breadth of rudder area, in m, as shown in Figure 3.1.2.1;
a —coefficient, taken as 0.33 for ahead condition and 0.66 for astern condition; special

consideration may be given for high lift rudders, and taken as 0.40 for ahead condition
and 0.66 for astern condition if no test data may be provided
k—factor, k=Ar/4
Ar—portion of the rudder blade area situated ahead of the centre line of the rudder stock, in
m?;
For ahead conditions, 7,=0.1¢, in m.

3.1.2.2 Rudder blades with cut-outs (semi-spade rudders)

The total rudder force Cr is to be calculated according to 3.1.2.1(1) of this Section. The
pressure distribution over the rudder area, upon which the determination of rudder torque and
rudder blade strength is to be based, is to be derived as follows:

The rudder area may be divided into two rectangular or trapezoidal parts with areas 4; and 4,
so that A=A4;+A4: (see Figure 3.1.2.2).

Ay At Ay

\x %
¥ 5

A \ 0..
Figure 3.1.2.2 Areas A; and A;

The levers »; and r, are to be determined as follows:
ri= ci(a-k1), m;
r=c2(a-k2), m;
Where: c;, c;— mean breadth of partial areas 4;, 4, determined, where applicable, in accordance
with Figure 3.1.2.1;
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A
kl = o s
Al
A
ky = 2f
A4, >

Ai—rportion of 4, situated aft of the centre line of the rudder stock, in m?;

As—portion of 4; situated ahead of the centre line of the rudder stock, in m?;
As—portion of A situated aft of the centre line of the rudder stock, in m?;

Aar—portion of 4> situated ahead of the centre line of the rudder stock, in m?;
o—coefficient, to be taken as:
o=0.33, for ahead condition;
o= 0.66, 0.66 for astern condition;
For parts of a rudder behind a fixed structure such as the rudder horn:
o=0.25, for ahead condition;
o= 0.55, for astern condition;
The resulting force of each part may be taken as:

CpA
Cri = 1; : N
Crd
Cry = ];1 2 N
The resulting torque of each part may be taken as:
Or1= Criri N'm

Or2= Cror2 N'm
The total rudder torque is to be calculated for both the ahead and astern condition as follows:
Or=0r1+ Or2 N'm
For ahead condition Qg is not to be taken less than:

1 Cr(4C +4,C,)
A

N-m

QRmin =0.

3.1.3 Rudder strength calculation

3.1.3.1 The rudder force and resulting rudder torque as given in 3.1.2 of this Section causes
bending moments and shear forces in the rudder body, bending moments and torques in the rudder
stock, supporting forces in pintle bearings and rudder stock bearings and bending moments, shear
forces and torques in rudder horns and heel pieces. The rudder body is to be stiffened by
horizontal and vertical webs enabling it to act as a bending girder.

3.1.3.2 The bending moments, shear forces and torques as well as the reaction forces are to
be determined by a direct calculation or by an approximate simplified method considered
appropriate by CCS. For rudders supported by sole pieces or rudder horns these structures are to
be included in the calculation model in order to account for the elastic support of the rudder
body. Guidelines for calculation of bending moment and shear force distribution are given in
Appendix III to this PART.

3.1.4 Rudder stock scantlings
3.1.4.1 The rudder stock diameter required for the transmission of the rudder torque is to be

dimensioned such that the torsional stress 1:is not exceeding the following value:

68
K

T, N/mm?

The rudder stock diameter for the transmission of the rudder torque d; is therefore not to be
less than:
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di=4.23/0:K mm
Where: Or—total rudder torque [Nem] as calculated in 3.1.2.1(2) and 3.1.2.2 of this Section;
K—material factor for the rudder stock as given in 3.1.1.3(5) of this Section.

3.1.4.2 Rudder stock scantlings due to combined loads

If the rudder stock is subjected to combined torque and bending, the equivalent stress in the
rudder stock is not to exceed 118 / K, N/mm? K is material factor for the rudder stock as given in
3.1.1.3(5).

The equivalent stress o. is to be determined by the formula:

_ 2 2 2
o, =\ 0o, +3r, N/mm

10.2M

3
c

5.104
d 3

c

Where: bending stress: o, = x10° N/mm?

x10° N/mm?

torsional stress: 7, =

The rudder stock diameter D, is not to be less than that obtained from the following

6
d.=d, /1+§(Q£)2 mm
R

Where: M—bending moment, in Nem, at the station of the rudder stock considered.

formula:

For a spade rudder with trunk extending inside the rudder, the rudder stock scantlings shall be
checked against the two cases defined in Annex III 2.2.

3.1.4.3 Before significant reductions in rudder stock diameter due to the application of steels
with specified minimum yield stresses exceeding 235 N/mm? are granted, CCS may require the
evaluation of the rudder stock deformations. Large deformations of the rudder stock are to be
avoided in order to avoid excessive edge pressures in way of bearings.

3.1.5 Rudder stock

3.1.5.1 Permissible stresses

The section modulus and the web area of a horizontal section of the rudder blade are to be
such that the following stresses will not be exceeded:

(1) In general

(O bending stress 6,<110/K, N/mm?

®) shear stress t<50/K, N/mm?

@ equivalent stress oo =/ o> + 37> <120/K, N/mm>
K—material factor for rudder plating, see 3.1.1.3 (2) of this Section.

(2) In way of the recess for the rudder horn pintle on semi-spade rudders
(D bending stress: 6,<75, N/mm?
® shear stress <50, N/mm?

@ equivalent stress oo =+ o> + 37° <100, N/mm?
Note: The stresses in (2) apply equally to high tensile and ordinary steels.

3.1.5.2 Rudder plating
The thickness ¢ of the rudder side, top and bottom plating are not to be less than the values
obtainted from the following formula:

C
t=5.5spVK d+7R10_4+2.5 mm
Where: d— scantling draught, in m;

Cr—rudder force, in N, see 3.1.2.1 in this Section;
A—area of rudder blade, in m?;
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B=41.1- O.S(S / b)2 ,if  b/s>2.5, maximum value for f is taken as 1;

s—smallest unsupported width of plating, in m;

b—greatest unsupported width of plating, in m;

K—material factor of rudder blade, see 3.1.1.3 (2) of this Section.

The thickness of the nose plate of rudder blades is not to be less than 1.2 times that of rudder
side plating, but need not be greater than 22 mm. The thickness of web plates is not to be less than
the greater of 70% of the rudder side plating thickness and 6 mm.

The rudder plating in way of the solid part is to be of increased thickness per 3.1.5.3 (4).

3.1.5.3 Connections of rudder blade structure with solid parts

(1) Solid parts in forged or cast steel, which house the rudder stock or the pintle, are to be
provided with protrusions.

These protrusions are not required when the web plate thickness is less than:

-10 mm for web plates welded to the solid part on which the lower pintle of a semi-spade

rudder is housed and for vertical web plates welded to the solid part of the rudder stock

coupling of spade rudders;

-20 mm for other web plates.

(2) The solid parts are in general to be connected to the rudder structure by means of two
horizontal web plates and two vertical web plates.

(3) Minimum section modulus of the connection with the rudder stock housing.

The section modulus of the cross-section of the structure of the rudder blade W, in cm?,
formed by vertical web plates and rudder plating, which is connected with the solid part where the
rudder stock is housed is to be not less than:

_ s(Hpy —Hy £ -4 3
W, =cd, [ i JK 10 cm

where: c¢s—coefficient, to be taken equal to:
¢s=1.0, if there is no opening in the rudder plating or if such openings are closed by
a full penetration welded plate;
¢s=1.5, if there is an opening in the considered cross-section of the rudder;
d. —diameter of rudder stock in way of lower bearing, in mm, calculated according to
3.1.4 of this Section;
Hr—vertical distance between the lower edge of the rudder blade and the upper edge of the
solid part, in m;
Hy —uvertical distance between the considered cross-section and the upper edge of the solid
part, in m;
K —material factor for the rudder blade plating as given in 3.1.1.3(2);
K,—material factor for the rudder stock as given in 3.1.1.3(5).
The actual section modulus of the cross-section of the structure of the rudder blade is to be
calculated with respect to the symmetrical axis of the rudder. The breadth of the rudder plating, in
m, to be considered for the calculation of section modulus is to be not greater than:

2H,

b=s,+ m

Where: s, —spacing between the two vertical webs, in m (see Figure 3.1.5.3).
Where openings for access to the rudder stock nut are not closed by a full penetration welded
plate, they are to be deducted.
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Section XX

Figure 3.1.5.3 Cross-section of the connection between rudder blade structure and rudder

stock housing, example with opening in only one side shown

(4) The thickness of the horizontal web plates connected to the solid parts, in mm, as well
as that of the rudder blade plating between these webs, is to be not less than the greater of the
following values:

ta= 1.2t mm
0.0454?
= mm
H S]-[

Where: t—defined in 3.1.5.2 of this Section;
ds—diameter, in mm, to be taken equal to:
ds=d., asper 3.1.4.2 of this Section, for the solid part housing the rudder stock;
ds=d,, asper 3.1.7.1 of this Section, for the solid part housing the pintle;
Sr—spacing between the two horizontal web plates, in mm.
The increased thickness of the horizontal webs is to extend fore and aft of the solid part at
least to the next vertical web.
(5) The thickness of the vertical web plates welded to the solid part where the rudder stock is
housed as well as the thickness of the rudder side plating under this solid part is to be not less than
the values obtained, in mm, from Table 3.1.5.3.

Thickness of side plating and vertical web plates Table 3.1.5.3

Thickness of vertical web plates, in mm Thickness of rudder plating, in mm
Type of rudder Rudder blade Rudder blade Rudder blade Rudder blade
without opening with opening without opening with opening
Rudder supported by sole 1.21 1.61 1.21 1.4
piece
Semi-spade and spade 1.4t 2.0t 1.3t 1.6t
rudders

Note: where: ¢ = thickness of the rudder plating, in mm, as defined in 3.1.5.2 of this Section.

The vertical web plates and rudder plating the thickness of which has been increased are to
extend below the solid piece at least to the next horizontal web.

3.1.5.4 Single plate rudders

(1) Mainpiece diameter

The mainpiece diameter is calculated according to 3.1.4.1 and 3.1.4.2 of this Section
respectively. For spade rudders the lower third may taper down to 0.75 times stock diameter.

(2) rudder blade thickness

The rudder blade thickness ¢ is not to be less than that obtained from the following formula:

t=1.5sVJK +2.5 mm

Where: s—spacing of stiffeners, in m, and is not to exceed 1 m;
V—speed, in knots, see 3.1. 2.1 (1) of this Section;
K—material factor of rudder blade, see 3.1.1.3 (2) of this Section.
(3) Stiffeners
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The thickness ¢, of stiffeners is not to be less that of rudder blade:
ta=1tp mm

The section modulus W of stiffener is not to be less than that obtained from the following

formula:
W=0.5sC\*V’K cm?
Where: C;—horizontal distance from the aft edge of the rudder to the centreline of rudder stock,
in m;
K—Material factor, as given in 3.1.1.3(2) or 3.1.1.3 (5) of this Section respectively.

3.1.6 Rudder stock couplings
3.1.6.1 Horizontal flange couplings

(1) The diameter dj of coupling bolts is not to be less than that obtained from the following
formula:
d;K,

nem KS

d, =0.62 mm
Where: di—rudder stock diameter, taken equal to the greater of the diameters dt or dc according to
3.1.4.1 and 3.1.4.2, in mm;
n — total number of bolts, which is not to be less than 6;
Em—mean distance of the bolt axes from the centre of the bolt system, in mm;
Ky—material factor for the stock as given in 3.1.1.3(5) of this Section;

Ky—material factor for the bolts as given in 3.1.1.3(5) of this Section;
(2) The thickness of the coupling flanges #; in mm, is not to be less than the greater of the

following formulae:
t,=d, |— mm

tf = 09db mm

Where: K~—material factor for flange as given in 3.1.1.3(5) of this Section;
Kp—material factor for the bolts as given in 3.1.1.3(5) of this Section;
dp —Dbolt diameter calculated for a number of bolts not exceeding 8, in mm;
(3) The width of material between the outer perimeter of the bolt holes and the perimeter of
the flange is not to be less than 0.67dp;

(4) The welded joint between the rudder stock and the flange is to be made in accordance
with Figure 3.1.6.1 or equivalent;

. o fs
Final machining ™ %;,
. %
after welding

(5) Coupling bolts are to be fitted bolts and their nuts are to be locked effectively.
3.1.6.2 Vertical flange couplings of rudder stock and rudder blades
(1) The diameter of the coupling bolts dj, in mm, is not to be less than:

d17:0.81%><1[Kh/KS mm
n
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Where: d—rudder stock diameter in way of coupling flange, in mm;
n —total number of bolts, which is not to be less than 8;
Kj—material factor for bolts as given in 3.1.1.3(5) of this Section;
Ky—material factor for stock as given in 3.1.1.3(5) of this Section.
(2) The first moment of area of the bolts about the centre of the coupling, m, is to be not less
than:
m = 0.00043d> cm?
(3) The thickness of the coupling flanges is to be not less than the bolt diameter, and the
width of the flange material between the perimeter of the bolt holes and the perimeter of the flange
is to be not less than 0.67d};

(4) Coupling bolts are to be fitted bolts and their nuts are to be locked effectively.

3.1.6.3 Cone couplings with key

(1) Tapering and coupling length

Cone couplings without hydraulic arrangements for mounting and dismounting the coupling
are to have a taper ¢ on diameter of 1:8 — 1:12.

Where, c¢= (do-d,) /l., see Figure 3.1.6.3(a) and Figure 3.1.6.3(c). The diameters dj (mm)
and du (mm) are shown in Figure 3.1.6.3(a) and the cone length /c (mm) is defined in Figure
3.1.6.3(c).

The cone coupling is to be secured by a slugging nut. The nut is to be secured, e.g. by a
securing plate as shown in Figure 3.1.6.3(a).

The cone shapes are to fit exactly. The coupling length / (mm) is to be, in general, not less
than 1.5db.

— insulation

| ‘ liner
|

| | sealing/
insulation
p—
[ d"
~ \ dm
s dy
|
= >
] r EZI |
9 H L '
i —d— k
securing
= dn = plate for

nut

Figure 3.1.6.3(a) Cone coupling with key

Figure 3.1.6.3(b) Gudgeon outer diameter d,,
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| Sealing

|

Q

Rudder stock i
Coupling

length: €
Gudgeon Cone
length: €c

i

ORI

i

Figure 3.1.6.3(c) Cone length and coupling length

(2) Dimensions of key
For couplings between stock and rudder a key is to be provided, the shear area as of which, in
cm?, is not to be less than:

17.
dk ReHl
where: Qr—design yield moment of rudder stock, in N-m;
3
- 0.02664d,; N'm
K

Where the actual diameter d;, is greater than the calculated diameter d;, the diameter di,
is to be used. However, di. applied to the above formula need not be taken greater than 1.145
dt.
d—stock diameter, in mm, according to 3.1.4.1 of this Section;
K—material factor for stock as given in 3.1.1.3(5) of this Section;
dir—mean diameter of the conical part of the rudder stock, in mm, at the key;
R.m—specified minimum yield stress of the key material, in N/mm?.
The effective surface area ax, in cm?, of the key (without rounded edges) between key
and rudder stock or cone coupling is not to be less than:

50, )

a, =
“T AR cm

eH 2

where: Remp—pecified minimum yield stress of the key, stock or coupling material, in N/mm?.

(3) The dimensions of the slugging nut are to be as follows (see Figure 3.1.6.3(a)):

external thread diameter:d, > 0.65d,
height:£,>0.6d,;
outer diameter:d, > 1.2d, or 1.5d,, whichever is the greater.

(4) It is to be proved that 50% of the design yield moment is solely transmitted by friction in
the cone couplings. This can be done by calculating the required push-up pressure and push-up
length according to 3.1.6.4(2) for a torsional moment Q' = 0.50F;

(5) Notwithstanding the requirements of 3.1.6.3(2) and 3.1.6.3(4), where a key is fitted to the
coupling between stock and rudder and it is considered that the entire rudder torque is transmitted
by the key at the couplings, the scantlings of the key as well as the push-up force and push-up
length are to be calculated according to the torque transmitted (not to be greater than the design
yielding torque of the rudder stock.

3.1.6.4 Cone couplings with special arrangements for mounting and dismounting the
couplings

(1) Where the stock diameter exceeds 200 mm, the press fit is recommended to be effected by
a hydraulic pressure connection. In such cases the cone is to be more slender, ¢ =1:12 to =~1:20.
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d
b=t 08,
E( -a ]C 4 , 1N 1Mm;
2
1.6R,, d 0.8R
Alzz eH " m + tm
EC\/3+0(4 ¢

Ru—mean roughtness, in mm, taken equal to 0.01;

, in mm;

c—taper of diameter according to 3.1.6.4 (1) of this section, in mm.

In any case, the push -up length is not to be less than 2 mm.
Note: In case of hydraulic pressure connections the required push-up force Pe, in N, for the cone may be
determined by the following formula:

P.=p,d,xl (% + 0.02]

The value 0.02 is a reference for the friction coefficient using oil pressure. It varies and
depends on the mechanical treatment and roughness of the details to be fixed. Where due to the
fitting procedure a partial push-up effect caused by the rudder weight is given, this may be taken
into account when fixing the required push-up length, subject to approval by CCS.

3.1.7 Pintles
3.1.7.1 Scantlings
The pintle diameter d, is not to be less than:

d,=035/BK, mm

Where: B—relevant bearing force, in N;
K,—material factor for pintle as given in 3.1.1.3(5) of this Section.

3.1.7.2 Couplings

(1) Tapering

Pintles are to have a conical attachment to the gudgeons with a taper on diameter not greater
than:

1:8 to 1:12 for keyed and other manually assembled pintles applying locking by slugging
nut;

1:12 to 1:20 on diameter for pintles mounted with oil injection and hydraulic nut.

(2) Push-up pressure for pintle

The required push-up pressure for pintle in case of dry fitting, in N/mm?, is to be determined
by preq1 as given below.

The required push-up pressure for pintle in case of oil injection fitting, in N/mm?, is to be
determined by the maximum pressure of preg; and pre,2 as given below:

_ 0.4Bd,

2

preql _d—jll N/mm
6x10°M, i
Preg2 Zsz N/mm

where: B —Supporting force in the pintle, in N;
do —Pintle diameter, in mm, see Figure 3.1.7.2;
My, —bending moment in the pintle cone coupling to be determined by:
M,, = B, N-m
[, —length between middle of pintle-bearing and top of contact surface between cone
coupling and pintle in m, see Figure 3.1.7.2.
The required push up length A/, is to be calculated similarly as in 3.1.6.4(3) of this Section,

using the required push-up pressure as defined above, and properties for the pintle.
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r- — ;'?l Liner
= B i]/Bearing
< —— &

=

& 3.1.7.2 pintle cone coupling indicating/,

u

3.1.7.3 The minimum dimensions of threads and nuts are to be determined according to
3.1.6.33).

3.1.7.4 Pintle housing

The length of the pintle housing in the gudgeon is not to be less than the pintle diameter d),
dp 1s to be measured on the outside of shaft sleeves.

The thickness of the pintle housing is not to be less than 0.25d,,.

3.1.8 Rudder stock bearing, rudder shaft bearing and pintle bearing

3.1.8.1 Liners and bushes

(1) Rudder stock bearing

Liners and bushes are to be fitted in way of bearings. For rudder stocks and pintles having
diameter less than 200 mm, liners in way of bushes may be provided optionally. The minimum
thickness of liners and bushes #., is to be equal to:

tminr=8mm for metallic materials and synthetic material;

tmin=22mm for lignum material.

(2) Pintle bearing

The thickness of any liner or bush 7, in mm, is not to be less than the minimum thickness
defined in 3.1.8.1(1) and the following value:

=001V mm

where: B—relevant bearing force, inN.

3.1.8.2 Minimum bearing surface

An adequate lubrication is to be provided.

The bearing surface 4, (defined as the projected area: length x outer diameter of liner) is
not to be less than:

where: P—reaction force, in N, in bearing as determined in 3.1.3.2 of this Section;
g.—allowable surface pressure according to Table 3.1.8.2.
The allowable surface pressure g, for the various combinations is to be taken as reported
in the table below. Higher values than given in Table 3.1.8.2 may be taken in accordance with
makers’ specifications if they are verified by tests:

Allowable surface pressure ¢, Table 3.1.8.2
Bearing material q.(N/mm?)
Lignum vitae 2.5
White metal, oil lubricated 4.5
Synthetic material with hardness greater than 60 Shore D” 552
Steel” and bronze and hot—.pressed bronze-graphite 70
materials

Notes:
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(O Indentation hardness test at 23°C and with 50% moisture, are to be carried out according to a recognized
standard. Synthetic bearing materials are to be of an approved type.

® Surface pressures exceeding 5.5 N/mm? may be accepted in accordance with bearing manufacturer's
specification and tests, but in no case more than 10 N/mm?.

@ Stainless and wear-resistant steel in an approved combination with stock liner.

3.1.8.3 Bearing dimensions

The length/diameter ratio of the bearing surface is not to be greater than 1.2.

The bearing length Lp of the pintle is to be such that Dp < Lp < 1.2Dp.

Where, Dp—Actual pintle diameter measured on the outside of liners, in mm.

3.1.8.4 Bearing clearances

With metal bearings, clearances should not be less than dj, / 1000 + 1.0 mm on the diameter.
If non-metallic bearing material is applied, the bearing clearance is to be specially determined
considering the material’s swelling and thermal expansion properties. This clearance is not to be
taken less than 1.5 mm on bearing diameter unless a smaller clearance is supported by the
manufacturer’s recommendation and there is documented evidence of satisfactory service history
with a reduced clearance.

3.1.9 Strength of rudder horns and rudder trunk

3.1.9.1 Rudder horns

The bending moments and shear forces are to be determined by a direct calculation or in line
with the guidelines given in 2.4 and 2.5 of Appendix III of this Part for semi spade rudder with
one elastic support and semi spade rudder with 2-conjugate elastic support respectively.

The section modulus around the horizontal x-axis W is not to be less than:

MK
67

cm?

Where: M, _bending moment at the section considered, in N-m.

Shear stress 7 is not to be greater than:
48
K
K—material factor as given in 3.1.1.3(2) or 3.1.1.3(5) of this Section.
(1) Equivalent stress

T N/mm?

At no section within the height of the rudder horn is the equivalent stress to exceed 120/K, in
N/mm?. The equivalent stress oy is to be calculated by the following formula:

o, =0, +3(1'2 +7.'72-) N/mm?

Where: 6, = My/Wy, in N/mm?*
1=B1/Ay, N/mm?;
Wx—section modulus of rudder horn around x-axis, in cm?;
B1 —supporting force in the pintle bearing, in N;
Ap—effective shear area of rudder horn in y direction, in mm?;
tr= Mr10%/ (2A1t), N/mm?;
Mr— torsional moment, in N-m;
Ar—area in the horizontal section enclosed by the rudder horn (including the area of the
internal hollow region), in mm?;
t» —plate thickness of rudder horn, in mm,;
K—Material factor, see 3.1.1.3 (2) or 3.1.1.3 (5) respectively in this Section.
(2) Rudder horn plating
The thickness ¢ of the rudder horn side plating t is not to be less than:

t=24JVLK mm
Where: L—Ilength of ship, in m;
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K—Material factor, see 3.1.1.3 (2) or 3.1.1.3 (5) respectively in this Section.

(3) Welding and connection to hull structure

The rudder horn plating is to be effectively connected to the aft ship structure, e.g. by
connecting the plating to side shell and transverse/ longitudinal girders, in order to achieve a
proper transmission of forces, see Figure 3.1.9.1.

If the connection of rudder horn and hull structure is so designed that the rudder horn is
transited to hull plating in the curved way, particular attention is to be made to the effectiveness of
the bending of rudder horn and the stress of transverse webs.

Brackets or stringer are to be fitted internally in horn, in line with outside shell plate, as
shown in Figure 3.1.9.1.

s

Figure 3.1.9.1 Connection of rudder horn to aft ship structure

Transverse webs of the rudder horn are to be led into the hull up to the next platform deck in
a sufficient number.

Strengthened plate floors are to be fitted in line with the transverse webs in order to achieve a
sufficient connection with the hull.

The centre line bulkhead (wash-bulkhead) in the after peak is to be connected to the rudder
horn.

Scallops are to be avoided in way of the connection between transverse webs and shell
plating.

The weld at the connection between the rudder horn plating and the side shell is to be full
penetration.

The welding radius is to be as large as practicable and may be obtained by grinding.

3.1.9.2 Rudder trunk

The requirements in this paragraph apply to trunk configurations which are extended below
stern frame and arranged in such a way that the trunk is stressed by forces due to rudder action.

(1) Materials, welding and connection to hull

The steel used for the rudder trunk is to be of weldable quality, with a carbon content not
exceeding 0.23% on ladle analysis or a carbon equivalent Cgp not exceeding 0.41%.

Plating materials for rudder trunks are in general to meet the requirements table 3.1.9.2.

Material Grades for rudder trunks Table 3.1.9.2
Thickness (mm) Mild steel Higher tensile steel

t<15 A AH
15<¢<20 A AH
20<t<<25 B AH
25<t<30 D DH
30<t=<35 D DH
35<t<40 D DH

107




OUTFITTING
CHAPTER 3 PART 1 RULES FOR CONSTRUCTION OF OCEAN-GOING FISHING VESSELS 2025

40 <t<50 E EH

The weld at the connection between the rudder trunk and the shell or the bottom of the skeg
is to be full penetration.
For rudder trunks extending below shell or skeg, the fillet shoulder radius r, in mm (see
Figure 3.1.9.2) is to be as large as practicable and to comply with the following formulae:
r=0.1d./K, without being less than:
=60 mm, wheno >40/K, N/mm?
30 mm wheng < 40/K, N/mm?
where: d—rudder stock diameter axis as defined in 3.1.4.2;
o—bending stress in the rudder trunk, in N/mm?;
K—material factor for the rudder trunk as given in 3.1.1.3(2) or 3.1.1.3(5) of this Section.
The radius may be obtained by grinding. If disk grinding is carried out, score marks are to be
avoided in the direction of the weld. The radius is to be checked with a template for accuracy.
Four profiles at least are to be checked. A report is to be submitted to the Surveyor.
Rudder trunks comprising of materials other than steel are to be specially considered by CCS.

-

Vi
sa
|
i
Wi

I\I\\i
\\
b

Radius to be considered

Radius to be considered

: E
Figure 3.1.9.2 rudder trunk

(2) Scantlings

The scantlings of the trunk are to be such that: the equivalent stress due to bending and shear
does not exceed 0.35 Ren.

The bending stress on welded rudder trunk o is to be in compliance with the following
formula:

o< 80/K N/mm?
Where: o—bending stress in the rudder trunk, as defined in3.1.9.2(1);
K—material factor for the rudder trunk as given in 3.1.1.3(2) or 3.1.1.3(5) of this
Section, not to be taken as less than 0.7;
Rei—specified minimum yield stress, in N/mm?, of the material used.

For calculation of bending stress, the span to be considered is the distance between the
mid-height of the lower rudder stock bearing and the point where the trunk is clamped into
the shell or the bottom of the skeg.

3.1.10 Others

3.1.10.1 Quadrants and tillers

(1) The section modulus W of the tiller at any section from the centre of the rudder stock
about the vertical axis is not to be less than that obtained from the following formula:

D,
W =0.14(1 —?)Df (K, /K,) mm’

Where: D; — distance from the section under consideration to the centerline of the stock on the
tiller, not greater than the bore diameter of the pin, in mm, see Figure 3.1.10.1;
D; — stock diameter, in mm, at the tiller, taken not greater than 1.145 times the value
calculated according to 3.1.4.1 of this Section;
R—radius of quadrant or length of tiller, in mm,;
K;— material factor of tiller , see 3.1.1.3(5) of this Section;

K,— material factor of stock, see 3.1.1.3(5) of this Section.
For quadrants having more than one arm, the combined section modulus of the arms is not to
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be less than that required in the above formula.
For tillers of rectangular section, the breadth to depth ratio is not to be more than 2;

(2) Depth of boss of the quadrant or tiller #>1.0D,, and its outside diameter D,>1.8D,. See
Figure 3.1.10.1. Where the depth of boss of the tiller /4 is greater than D;, the required outer
diameter D, may be reduced accordingly. It is to ensure that 2D,> > 3.24D/?, and D, is not to be
less than 1.6D; in any case.

The definition of D; is the same as that specified in 3.1.10.1 (1);
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Fig. 3.1.10.1 The height of quadrants and tillers

(3) Where the boss of a tiller (quadrant) is composed of two half pieces, at least one key is to
be fitted and each end of the key is to be secured by at least 2 bolts. The bolts are to be
pretightened and the prestressing force on each bolt is to correspond to 70% of the permissible
stress of bolt material. Where double keys are used, the prestressing force may be reduced
appropriately. The total cross-sectional area Ab of all bolts is not to be less that obtained by the
following formula:

Ay = 0.2D—‘3(& mm?
b K,
Where: D,— stock diameter, in mm, at the tiller, taken not greater than 1.145 times the value
calculated according to 3.1.4.1 of this Section;
B — distance between centerlines of bolt at both ends, in mm;
K»— material factor of bolt, see 3.1.1.3(5) of this Section;
K,— material factor of stock, see 3.1.1.3(5) of this Section.
(4) The cross-sectional area 4, and moment of inertia /. of the rod connecting the tiller
(quadrant) to the tiller are not to be less than those obtained from the following formulas:

3
A, = 0.12D—’(&) mm?
R K,
D}I* K
I = 6.6><10‘6’—(K—’) mm*

N

Where: D,— diameter of the rudder stock, at the tiller of a passive rudder, taken not greater than
1.145 times the value calculated according to 3.1.4.1 of this Section;
[ — length of connecting rod, in mm;
R — length of the tiller of the passive rudder, in mm.
K»— material factor of connecting rod, see 3.1.1.3(5) of this Section;
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K;— material factor of stock, see 3.1.1.3(5) of this Section.
(5) For a rotary vane type steering gear, the rotor and blades of the gear are to comply with
the requirements of 3.1.10.1(1) and 3.1.10.1(2) for boss of the tiller and the tiller.
3.1.10.2 Connection of rudder tiller to stock
(1) The connection of the rudder tiller to stock is to be such that mechanical forces are
transmitted from the steering gear to the rudder stock in any operational condition. The torque 7y
transmitted by such connection is not to be less than twice the design torque of the steering gear,
but need not be greater than the design yield torque O of the stock calculated according to
3.1.6.3(2) of this Section. The design torque of the steering gear is corresponding to the design
pressure in Chapter 9, PART 2 of the Rules.
(2) For torque transmission by friction, the average surface pressure p, for the connection of
tiller to stock is not to be less than that obtained from the following formula:
P2 L 10° Nfmm?
" xDf
Where: T— torque transmitted by friction, in N-m;
= Ty, for keyless connection;
= (.5T4 key connection;
T+—torque transmitted through connection of tiller to stock, in N-m, determined
according to 3.1.10.2(1) of this Section;
Dy,—diameter of the rudder stock or mean diameter of the taper, in mm;
[—length of the effectively connected portion of the tiller, in mm;
Jf—coefficient of friction, taken as 0.15 for hydraulic fit or 0.18 for dry fit.

(3) For conical connection, nuts are to be used for securing against axial displacement. It is
to be ensured that the size of nuts is to sustain the weight of rudder and rudder stock without
considering the force of friction between rudder tiller and rudder stock, and reference may be
made to the requirements of 3.1.6.3(3) of this Section.

(4) Where the tiller is connected to the stock by means of several expansion sleeves or
conical sleeves, as indicated in Figure 3.1.10.2, the influence of axial forces is also to be taken
into account. In this case, the torque 74; transmitted by the connection of tiller to stock is not to
be less than that obtained from the following formula:

T, =T} +(@WD,)*10™ N'm

Where: To— torque, in N-m, determined according to 3.1.10.2 (1) of this Section;
W—weight of rudder and rudder stock, in kg;
D,—diameter of the rudder stock, in mm:;

N

%A’

NEGEG
G 7

A

(a) expansion sleeve (b) conical sleeve

Fig. 3.1.10.2 Connection of rudder tiller to stock

" B

(5) The taper of cone on diameter is to be not greater than 1:15 for keyless conical connection
and not greater than 1:10 for keyed conical connection.
(6) For keyed connection, the shear area A of the key is not to be less than that obtained from
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the following formula:

gk T)

' Dk ReH

2

Where: T/—torque transmitted through connection of tiller to stock, in N-m, calculated according
to 3.1.10.2 of this Section.
krey—coefficient, determined as follows:
= 0.7, where boss of tiller is composed of two half pieces and secured by bolts;
= 0.9, for hydraulic fitting of tiller to stock;
=1.0, in other cases.
Ti—torque transmitted by friction, in N-m, calculated according to the following formula:
T,=0.57pD,lf x107
Where: p—average surface pressure for the connection of tiller to stock, in N/mm?, determined
according to 3.1.10.2(2) of this Section. Where hydraulic fitting or shrinkage fit is
adopted for the conical connection, the average push-up surface pressure is to be
taken;
Dm, I, f— same as in 3.1.10.2(2) of this Section;
Di—mean diameter, in mm, of rudder stock cone in way of the position where the key is
fitted;
Rer—yield stress of key material, in N/mm?.
(7) For keyed connections, the compressed area A4 of keys (round edge portion not included)
is not to be less than that obtained from the following formula:

22 (Td — ki T )
Dk ReH
Where: T4, kiey, Ti, Di—the same as in 3.1.10.2 (6);
Rer—yield stress of key material, in N/mm?.

2

A, cm

(8) Where two keys are fitted, the shear area A; and compressed area A4; of each key may be
taken as 2/3 of the value obtained for one key;

(9) The keyway is to have an adequately rounded end. The radius of curvature is usually not
to be less than 5% of the thickness of the key. The compressive stress on the stock/tiller keyway is
not to exceed 90% of the yield stress of the material used.

(10) Where the hydraulic fitting or shrinkage fit is adopted for the conical connection, the
push-up length and the average push-up surface pressure are to be determined in accordance with
the following requirements:

(DThe push-up length S is to meet the following:

SI<S< S
2
The minimum push-up length Si: S, = L[M +0.02] mm
kl E(kz - 1)
ky

1
The maximum push-up length S»: S, =—[1.6R,,, D, +0.02] mm

ki ENJ3k} +1
Where: p—average surface pressure for the connection of tiller to stock, in N/mm?, determined
according to 3.1.10.2(2) of this Section;
ki—taper of cone on diameter;
D, +t,

k, 5

m .
’
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D,—mean diameter of cone, in mm,;
t—mean thickness of boss of tiller, in mm;

Re.r—yield stress of material of boss of tiller or rudder stock, whichever is less, in N/mm?;
E—elastic modulus, to be taken as 2.06x10°, in N/mm?

(@The average push-up surface pressure P is to be calculated by the following formula:
SE(k; —1)k,
YW
Where:ki, k2, Dy and E—same as (1) above;

S—the push-up length to be determined in accordance with (U above, in

N/mm?

mm.

3.1.11 Accessories of hand steering gear
3.1.11.1 The diameter of steering chains d is not to be less than that obtained from the

3
d =O.32,/D—’+5 mm
R

Where: D, —diameter of the rudder stock at the tiller, in mm;

following formula:

R—radius of quadrant or length of tiller, in mm.

Steering chains with a diameter of not more than 15 mm can be replaced by flexible
galvanized wire ropes of equivalent breaking strength.

3.1.11.2 The diameter of steering rods is to be 1.2 times that of steering chains.

3.1.11.3 The diameter of leading block sheaves for steering chains, measured at the centre of
the chains, is not to be less than 12 times that of steering chains; and the diameter of the sheave
pins is not to be less than twice that of steering chains.

3.1.11.4 The turnbuckle screw with self-lock devices are to be fitted to the leads of steering
chain on each side of the ship.

3.1.11.5 The spring buffer are to be fitted to the leads of steering chain on each side of the
ship, and the dimensions of spring buffer are to be selected according to the safe working load of
rudder chain or rudder cable.

Section2 ANCHORING AND MOORING EQUIPMENT

3.2.1 General requirements

3.2.1.1 Each fishing vessels are to be provided with anchoring equipment designed for quick
and safe operation in all foreseeable service conditions.

3.2.1.2 The requirement for the anchoring equipment in this Section is intended for
temporary mooring of a fishing vessel within a harbour or sheltered area when the vessel is
awaiting berth, tide, etc. The equipment is therefore not designed to hold a fishing vessel off fully
exposed coasts in rough weather or to stop a fishing vessel which is moving or drifting. In this
condition the loads on the anchoring equipment increase to such a degree that its components may
be damaged or lost owing to the high energy forces generated, particularly in large fishing vessels.

3.2.1.3 The anchoring equipment presently required in this Section is designed to hold a
fishing vessel in good holding ground in conditions such as to avoid dragging of the anchor. In
poor holding ground the holding power of the anchors will be significantly reduced.

3.2.1.4 The Equipment Numeral (EN) formula for anchoring equipment required in this
Section is based on an assumed maximum current speed of 2.5 m/sec, maximum wind speed of 25
m/sec and a minimum scope of chain cable between 6 and 10, the scope being the ratio between
length of chain paid out and water depth.

3.2.1.5 It is assumed that under normal circumstances a fishing vessel will use only one bow
anchor and chain cable at a time.

3.2.1.6 Manufacture of anchors and anchor chain cables is to be in accordance with the
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relevant requirements of CCS Rules for Materials and Welding.

3.2.1.7 In addition to planned anchoring for normal operations, anchoring equipment is also
important for fishing vessel safety in emergency situations such as loss of maneuverability,
unscheduled repairs and other unexpected situations.

3.2.2 Equipment number

3.2.2.1 The anchoring equipment for fishing vessels are to be provided in accordance with
Table 3.2.2.3, based on the ship type and service area as well as the equipment number derived
from 3.2.3.1 of this Section.

3.2.2.2 Requirements of this Section for the number, length and breaking loads of towlines
and mooring lines are only as guidance.

3.2.2.3 The equipment number N is to be obtained from the following formula:

N =A%} +2Bh+i
10

Where: —moulded displacement, in t, to the summer load waterline;
h—effective height, in m, from the summer load waterline to the top of the uppermost
house;
h=a+X h;
Where: a—vertical distance from the amidships summer load waterline to the upper continuous

deck, in m;
hi—height at the centerline, in m, of each tier of houses having a breadth greater than B/4;
A—area, in m? in profile view of the hull, within the length of the vessel, and of
superstructures and deckhouses above the summer load waterline, which are within the
length of the vessel L, and also having a breadth greater than B/4.
In the calculation of / and 4, sheer and trim are to be ignored.
Screens and bulwarks more than 1.5 m in height are to be regarded as parts of superstructures
or deckhouses.
3.2.2.4 As an alternative, the anchoring equipment for fishing vessels can also be chosen in
accordance with the direct load calculations in Appendix IV of this Chapter.

3.2.3 Anchors

3.2.3.1 Fishing vessels are to be equipped with two bower anchors according to Table 3.2.3.1
of this PART. The mass of individual bower anchors may vary within -7% to +7% of the mass
given in Table, provided that the total mass of the bower anchors is not to be less than that would
have been required for anchors of equal mass.

Anchors, anchor chains and mooring rope of fishing vessel Table 3.2.3.1
Equipment No. N Stock-free Stud link chain of bower anchor Mooring rope
bower anchors
Mass of Diameter (mm) Minimum | Minimum
each Total Number | length of | breaking
Exceeding NOt. Qty anchor, lgngth, CCS | CCS CCS 3 | ofropes | each rope load
exceeding . inm 1 2 .
in kg ,inm , kN
50 60 2 120 192.5 | 125 11 — 2 60 34
60 70 2 140 192.5 | 125 11 — 2 80 34
70 80 2 160 220 14 12.5 — 2 100 37
80 90 2 180 220 14 12.5 — 2 100 37
90 100 2 210 220 16 14 — 2 110 39
100 110 2 240 220 16 14 — 2 110 39
110 120 2 270 2475 | 175 16 — 2 110 44
120 130 2 300 2475 | 175 16 — 2 110 44
130 140 2 340 275 19 17.5 — 2 120 49
140 150 2 390 275 19 17.5 — 2 120 49
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150 175 2 480 275 | 22 | 19 — 2 120 54
175 205 2 570 | 3025 | 24 | 205 | — 2 120 59
205 240 2 660 | 3025 | 26 | 22 | 205 2 120 64
240 280 2 780 330 | 28 | 24 22 3 120 69
280 320 2 900 | 3575 | 30 | 26 24 3 140 74
320 360 2 1020 | 3575 | 32 | 28 24 3 140 78
360 400 2 1140 385 | 34 | 30 26 3 140 88
400 450 2 1290 385 | 36 | 32 28 3 140 98
450 500 2 1440 | 4125 | 38 | 34 30 3 140 108
500 550 2 1590 | 412.5 | 40 | 34 30 4 160 123
550 600 2 1740 440 | 42 | 36 32 4 160 132
600 660 2 1920 440 | 44 | 38 34 4 160 147
660 720 2 | 2100 440 | 46 | 40 36 4 160 157
720 780 2 | 2280 | 4675 | 48 | 42 36 4 170 172
780 840 2 | 2460 | 4675 | 50 | 44 38 4 170 186
840 910 2 | 2640 | 4675 | 52 | 46 40 4 170 202
910 980 2 | 2850 495 | 54 | 48 42 4 170 216
980 1060 2 3060 495 | 56 | 50 44 4 180 230
1060 1140 2 3300 495 | 58 | 50 46 4 180 250

3.2.3.2 The mass of the head, including pins and swivels, of an ordinary stockless anchor is
not to be less than 60% of the total mass of the anchor.

3.2.3.3 Stocked bower anchors may be used, but the mass excluding the stock is not to be less
than 80% of the mass given in Table 3.2.3.1 of this Section for ordinary stockless bower anchors.

3.2.3.4 When authorized high holding power anchors are used as bower anchors, the mass of
each such anchor may be 75% of the mass given in Table 3.2.3.1 of this Section for ordinary
stockless bower anchors. The specific requirements of high holding power anchors are shown in
of Section 1, Chapter 10 of PART ONE of CCS Rules for Materials and Welding.

3.2.3.5 Under the premise of meeting the use requirements, only one anchor is to be provided,
and a spare anchor is kept on the vessel.

3.2.3.6 The bower anchor is to be connected with its chain cable, arranged onboard the ship
and ready for use.

3.2.4 Chain cables

3.2.4.1 A swivel is to be provided to the chain cables at the outboard end to which the anchor
is connected.

3.2.4.2 The inboard end of the chain cables is to be secured to the hull structure and so
arranged that they will be capable of being immediately released from a position easily accessible
outside the chain locker.

3.2.4.3 At least one spare anchor shackle and four connecting shackles or connecting links
are to be on board.

3.2.4.4 Chain cables having a tensile stress of less than 400 N/mm? is not to be used in
association with high holding power anchors.

3.2.4.5 For fishing vessels with N less than 90, chain cables may be substituted by studless
chains of equivalent proof-load.

3.2.4.6 Anchor chains can be replaced by wire rope. Among them, anchor chains with a
diameter of not more than 17.5 mm can also be replaced by fiber ropes.

3.2.4.7 The length of the wire ropes or fiber ropes that replaces the anchor chains is not to be
less than 1.5 times the length of the anchor chain specified in Table 3.2.3.1 of this Section. The
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breaking load is not to be less than breaking load of CCS 1 corresponding anchor chain specified
in Table 3.2.3.1 of this Section.

3.2.4.8 Where the anchor chains is replaced by wire rope or fiber ropes, the mass of the
anchor is not to be less than 1.25 times the mass of the anchor specified in 3.2.3 of this Section.

3.2.4.9 Where the anchor chains is replaced by wire rope, in addition to the requirements of
3.2.4.7 and 3.2.4.8 above, the following requirements should be met:

(1) A short anchor chain is to be fitted between the anchor and the wire rope. The length is to
be 12.5 m or the distance from the storage location of the anchor to the anchor machine,
whichever is the smaller;

(2) All surfaces being in contact with the wire need to be rounded with a radius of not less
than 10 times the wire rope diameter (including the middle part of the steel wire rope);

(3) Steel wire is to be selected to fit for purpose based on the manufacturer recommendation
and is to be provided with guidance for maintenance and inspection.

3.2.4.10 The wire rope of trawl winches can be used as anchor chains. The guide pulleys and
guide rollers are to be properly installed and arranged to prevent the wire rope from being worn by
deckhouses, superstructures, deck boards and equipment on deck. When the diameter of wire rope
is not less than 18 mm, its guide roller is to be installed permanently.

3.2.4.11 The total length of chain given in Table 3.2.3.1 is to be divided in approximately
equal parts between the two bower anchors.

3.2.5 Mooring lines
3.2.5.1 If the A/N of the fishing vessel is greater than 0.9 (4 and N are defined in 3.2.2.3 of
this Chapter). It is recommended to increase the number of mooring lines listed in the table of this
Section:
Ratio of A/N Increased number of mooring lines

0.9<4/N<1.1 1
1.1<4/N<1.2 2
1.2<4/N 3

3.2.5.2 The wire ropes for towlines listed in Table 3.2.3.1 of this Section are to be of a
flexible, galvanized construction having a breaking strength of not less than 1.37 kN/mm? per wire.
The construction type of the wire ropes is to be referred to the provisions in Section 4, Chapter 10,
PART ONE of CCS Rules for Materials and Welding.

3.2.5.3 Mooring lines may be of natural fibre, synthetic fibre material or a mixture of wire
and natural fibre. In no case is the circumference of the ropes made of natural fibre or synthetic
fibre to be less than 63 mm (20 mm in diameter).

3.2.6 Strength requirements for securing of windlasses on fore decks

3.2.6.1 The deck support structure of the bow windlass and chain brakes of fishing vessels
with a length greater than or equal to 60m is to be checked in accordance with the requirements of
3.7.2 of Chapter 3, Part 2 of CCS Rules for Classification of Sea-Going Steel Ships.

3.2.6.2 The strength requirements for the securing of windlasses located on the exposed deck
over the forward 0.25L of fishing vessles of 80 m or over in length, where the height of the
exposed deck in way of the windlasses is less than 0.1L or 22 m above the summer load waterline,
whichever is smaller, are also to comply with the relevant provisions of 3.2.5 of CHAPTER 3 of
PART 2 of CCS Rules for Classification of Sea-Going Steel Ships.

Section3 OTHERS

3.3.1 Fish holds bottom planks

3.3.1.1 If planks are laid in the fish holds, the thickness is to be selected according to the
length of ship L by the following requirements:

Where L< 60m, the thickness of plank is not to be less than 50 mm;

Where L>60 m, the thickness of plank is not to be less than 55 mm,;

Where insulation material is used in the fish holds, the thickness of plank shall be in
accordance with relevant standard!.

! Such as SC/T 8074-1994 “Technical requirements for insulation installation of fishing vessels' fish tanks”
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3.3.1.2 If the other side of the fish hold is a fuel tank, a clearance layer not to be less than 50
mm is to be reserved between the heat insulation layer and bulkhead. The clearance is to be
properly ventilated; for fully welded bulkheads, the clearance layer can be replaced by on-site
polyurethane closed-cell foaming, that is, increasing the thickness of the insulation layer.

3.3.1.3 A clearance layer not less than 50 mm is to be provided between the top of the fuel
hold and the fish hold. The wooden foundation supporting the cover is to be arranged laterally to
drain to the side bilge suction port. For fully welded tank roofs, the clearance layer can be
replaced by on-site polyurethane closed-cell foaming, that is, increasing the thickness of the
insulation layer.

3.3.1.4 If the common bulkheads or decks of fish hold and non-edible oil tanks are increased
by 2 mm from the plate thickness required by the relevant regulations in CHAPTER 2 of this
PART, and the welds comply with the requirements of 1.4.4 of this PART, they can replace the
requirements in 3.3.1.2 and 3.3.1.3 of this Section.

3.3.1.5 The outer surface of the double bottom bilge roofs or shaft tunnel roofs with planks
are to be painted effective coatings according to whether laying planks.

3.3.2 Movable bulkhead in bulk fish hold

3.3.2.1 The arrangement of movable bulkheads in fish holds is to extend from the bilge to the
deck as much as possible.

3.3.2.2 The distances between the longitudinal partitions of the mobile bulkhead in the fish
holds or between the longitudinal partitions and the side are b not to exceed 3 m. The longitudinal
partitions should be arranged as symmetrical as possible to the centerline of fishing vessel. When
the maximum width in the fish holds reaches 3m, at least one longitudinal partition is to be
provided.

3.3.2.3 Movable bulkheads for fish holds may consist of steel vertical troughs and horizontal
planks. The longitudinal distance between vertical tanks or between transverse bulkheads and
vertical tanks is generally s not to exceed 2 m. See Figure 3.3.2.3.

\
Figure 3.3.2.3 Movable bulkhead of fish holds

3.3.2.4 The section modulus ¥ of the steel vertical trough frame is not to be less than the

value calculated by the following formula:
W=ch3(b+s) cm?
Where: ¢ — coefficient, when one vertical partition is set, ¢ =1.6; when two or more vertical
partitions are set, ¢c=2.0;

h —span of vertical trough frame, in m;

b —maximum distance between vertical trough frames in the transverse direction, in m;

s —maximum distance between vertical trough frames in the longitudinal direction, in m.

3.3.2.5 The thickness of horizontal plank is not to be less than the values obtained from

following formulas:

To longitudinal partitions = 15 v, in mm

To transverse partitions = 15 v/, in mm
Where: s. b, h— the same as 3.3.2.4 of this Section.

The minimum thickness of horizontal plank is not be to less than 40 mm, not necessary to be
greater than 80 mm; generally the width is not to be less than 200 mm. If full-compartment
partitions are to be of equal thickness, the thicker one shall prevail.

3.3.2.6 The depth of the slot of the trough is not to be less than 40 mm, and its width is to be
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5 mm greater than the thickness of the fish blocking plate; the length of the fish blocking plate is
to be approximately 5 mm shorter than the distance from the bottom of the slot, but is not to
exceed 10 mm.

3.3.3 MASTS OR DERRICK POSTS

3.3.3.1 Mast and derrick post are to be supported by at least two firm supports and effectively
connected to the main hull structure. The superstructure deck with sufficient strength or the top of
a substantial house may be used as one of the points of effective support.

3.3.3.2 Masts or derrick posts are to be effectively attached to the deck plating (at the point of
support) where they pass through the deck, and the openings in the deck plating are to be
effectively strengthened an compensated.

3.3.3.3 Masts or derrick posts are to be increased in thickness or doubled in plating, as
appropriate, in way of the lower end, crosstrees, derrick seatings, and fixed eye plates for topping
lifts or stays where concentrated loads may be expected to occur. Where strengthening is made by
doubling plates, the depth and breadth of the doubling plates are to be slightly greater than those
of the above fittings or the outside diameter of the masts or derrick posts in way, as appropriate.

3.3.3.4 The minimum wall thickness of masts or derrick posts is to be 6 mm; if the masts or
derrick posts are used as ventilator pipes, the minimum wall thickness is not to be less than 7 mm.
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APPENDIX1T GEOMETRICAL CHARACTERISTICS
OF MEMBERS

1 Calculation methods of section modulus and /# moment of inertia / of composite sections
1.1 Section area 4., moment of inertia / and section modulus W of rolled sections (including
bulb flats, unequal angle steel and unequal angle bars of unequal thickness) (see attached Figure 1)
together with attached plating are to be calculated by the following formulae:
A =4+4 cm?

2
I=1,+(-y) 4 +“11—;x102 +(0.05+ y)* 4 cm?

1
0.1h—y
Where: 7 —height of the sections, in mm;
A;—sectional area of the sections, in cm?
I.;—moment of self-inertia of the sections, in cm?;
yr—neutral axis of the sections, in cm;
A— sectional area of the attached plate, in cm?;
t —thickness of the attached plate in mm;

y—neutral axis with attached plate being considered, to be calculated by the following
formula:

cm?

Ay, —0.0541
A

z

cm

Y1

Y
Attached Figure 1 Schematic diagram of rolled sections with attached plates

1.2 Sectional modulus # and moment of inertia / of T sections with attached plates (Attached
Figure 2):

f 2(A-a) ;
W= 10[ =y f)] em
Cdyo . Aa—025/7 )
1_(10)[3f“+ A+a+f ] em

Where: a—sectional area of face plate, incm?;
A— sectional area of attached plating, in cm?;
f+— sectional area of web plate, in cm?;
dp—distance between the face plate and the center line of the attached plate, in mm.
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a
Is X
S
|
A

Attached Figure 2 Schematic diagram of T-type sections with attached plates

1.3 Sectional modulus # and moment of inertia / of a corrugation breadth s for corrugated
stiffened bulkheads (see attached Figure 3):

Wztdw(a +§j cm?

dZ
1= (a + 3b) cm?
20

Where: a— width of corrugation flange, in m;
b—width of corrugation web, in m;
dw—corrugation depth, in mm;
+— thickness of corrugated bulkhead plating, in mm;

a
/4 X\/
'/, A neutral axis
/ B
s L-—-—a/ 2

Figure 3 Schematic diagram of corrugated stiffened bulkheads

1.4 Stiffened plates with triangular or semi-circular cross section as shown in Figure 4 are
used. The section elements of the stiffened plates are selected according to Tables 1.4 (1) and
1.4 (2).

Section elements of triangular stiffened plates Table 1.4 (1)

Stiffening Ssﬁagéﬁign()f Top circle Sheet Msae)zlt?:;m Moment of Radius of
height 4 (in ening radius R (in thickness inertia / (in inertia 7 (in
mm) axis s (in mm) T (in mm) modulus W cm?) cm)

mm) (in cm?)

2 2.11 5.10
3 3.18 7.67

30 390 15 4 422 10.29 0.77
5 5.26 12.86
2 2.13 5.25
3 3.21 7.90

30 435 15 4 426 10.50 0.75
5 5.30 13.08
2 2.14 5.34
3 3.22 8.02

30 470 15 4 428 10.65 0.73
5 5.32 13.22
2 2.16 5.36
3 3.24 8.05

30 500 15 4 430 10.68 0.71
5 5.35 13.32
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2 2.18 541
3 3.27 8.11
30 550 15 4 434 10.80 0.68
5 5.39 13.49
2 3.14 10.24
3 4.61 14.87
40 320 15 4 6.01 19.20 1.17
5 7.36 24.01
2 3.17 10.60
3 4.66 15.39
40 370 15 4 6.08 19.85 1.11
5 7.43 24.01
2 3.19 10.77
3 4.68 15.64
40 400 15 4 611 20.17 1.05
5 7.47 24.39
2 3.21 11.02
3 4.71 15.99
40 450 15 4 6.15 2132 1.04
5 7.52 24.92
2 3.23 11.22
3 4.74 16.27
40 500 15 4 6.18 20.98 0.97
5 7.56 25.35
2 3.24 11.38
3 4.76 16.51
40 550 15 4 621 2128 0.93
5 7.59 25.71
Section elements of semi-circular stiffened plate Table 1.4 (2)
Stiffening S;E?g;ign()f Top circle Plate Mstzlt?:;m Moment of Radius of
height 4 (in ening radius R (in thickness inertia / (in inertia 7 (in
mm) axis s (in mm) (in mm) modulus W cm?) cm)
mm) (in cm?)
2 0.68 0.85
3 0.96 1.17
15 300 15 4 121 141 0.35
5 1.42 1.60
2 0.68 0.87
3 0.97 1.19
15 350 15 4 121 144 0.33
5 1.42 1.63
2 0.68 0.88
3 0.97 1.21
15 400 15 2 122 1.46 0.32
5 1.42 1.60
2 0.69 0.89
3 0.97 1.22
15 450 15 4 122 148 0.30
5 1.43 1.67
2 0.69 0.90
3 0.97 1.23
15 500 15 4 122 1.49 0.28
5 1.44 1.69
2 0.69 0.91
3 0.98 1.24
15 550 15 4 123 151 0.27
5 1.44 1.70
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-

7 __7 |

R=h - >

Figure 4 Schematic diagram of triangular and semi-circular stiffeners
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APPENDIX II LOADING RATE OF CATCHES AND
ESTIMATION METHOD

1 Application

1.1 This Appendix provides the range of values or 3D modeling estimation methods for
loading rate of catches required for the design and operation of fishing vessels.

1.2 For catches not specified in Appendix 3, the loading rate can be calculated using the
three-dimensional modeling estimation method specified in 4.

2 Definitions

2.1 Loading rate of catches(m’/t)—1It refers to the spatial size occupied by the unit mass of
the catch.

2.2 Three-dimensional modeling estimation method —It refers to the method of using 3D
software to establish a cabin model and virtually stacking the catch in the cabin for calculating the
loading rate.

2.3 Theoretical value of loading rate(m3/t)—1t refers to the value obtained by dividing the
volume of a single packaged catch by its weight.

2.4 On site weighing test—1It refers to the method of determining the loading rate by stacking
the catch on site, based on the volume and weight of the stack, or the total weight of the cargo
obtained through weighing on the actual ship or the catch loading and unloading list, combined
with the net volume of the fish cabin.

2.5 Mold capacity(m?)—It refers to the volume calculated according to the lines plan.

2.6 Net volume of fish compartment(m?®) — It refers to the volume after deducting heat
preservation layers such as insulation layers, cooling coils, and their protective fences. It is
expressed as net volume of the fish cabin=k x mold capacity. The value of the discount coefficient
for the net volume of the fish cabin is shown in Table 1.2.6.

Discount coefficient for the net volume of the fish cabin &k Table 1.2.6
Iced fresh fish cabin Refrigerated fish cabin
Category | Insulation layer without | Insulation l.ayer with 18-25C 35-.50°C
coil coil
k 0.78-0.82 0.74-0.78 0.72-0.75 0.70-0.74

3 Typical loading rate of catches
3.1 The range of values for the loading rate of iced fresh catches is shown in Table 3.1.

Statistical range of loading rate of iced fresh catches (m*/t) Table 3.1
Name of catches or fishes Range of loading rate
Iced fresh fish (in bulk) 1.272
Iced fresh fish (in boxes) 1.84~2.73
Iced fresh chub mackerel and scad fish (in bulk) 1.43~1.67
Iced fresh chub mackerel and scad fish (in boxes) 1.67~2.0
Iced fresh squid (in boxes) 1.54~1.82

Note: Iced fresh fish (in bulk) is a statistical average value, it can fluctuate up and down by 10% depending
on the actual situation during use.
3.2 The range of values for the loading rate of frozen catches is shown in Table 3.2.

Statistical range of loading rate of frozen catches (m3/t) Table 3.2
Name of catches or fishes Range of loading rate
Frozen chub mackerel (in bulk) 1.43~1.67
Frozen codfish (in boxes) 1.54~1.82
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Frozen chub mackerel and scad fish (in boxes) 1.81~20

Frozen saury (in boxes) 1.817~2.25

Frozen trout (in boxes) 1.82~2.22

Frozen flounder. herring (in boxes) 1.43~1.67
Frozen yellow croaker (in boxes/dishes) 1.7~2.46
Frozen hairtail (in boxes/dishes) 1.08~1.9
Frozen pomfret (in boxes/dishes) 1.7~2.46
Frozen cuttlefish (in boxes/dishes) 1.36~2.59
Frozen fish pieces (stacked) 1.92~2.5
Frozen mixed fish (in boxes) 1.36~1.93

Frozen mixed fish (in bulk) 1.39~2.14
Frozen squid (in boxes/dishes) 1.54~2.13

Frozen squid (in bags) 1.55~2.54

Frozen tuna (in bulk) 1.82~2.22

Frozen bonito (in bulk) 1.54~1.59

Frozen shrimp (packaged) 1.83~3.03
Antarctic krill (frozen shrimp) 1.04~1.6

3.3 The range of values for the loading rate of fresh water preservation catches is shown in

Table 3.3.

Statistical range of loading rate of fresh water preservation catches (m/t) Table 3.3

Name of catches or fishes

Range of loading rate

Crab (in barrels)

10.08~16.00

Crab (in baskets)

2.44~4.7

Note: This value is for reference only, the main deciding factor for the value is to be the actual stacking of

barreled crabs on board.

3.4 The range of values for the loading rate of cold seawater preservation catches is shown in

Table 3.4.

Statistical range of loading rate of cold seawater preservation catches (m3t) Table 3.4

Name of catches or fishes

Range of loading rate

cold seawater preservation

1.11~1.60

3.5 The range of values for the loading rate of processed catches is shown in Table 3.5.

Statistical range of loading rate of processed catches (m*/t) Table 3.5
Name of catches or fishes Range of loading rate
Fish meal (in bulk) 1.79~1.89
Fish meal (in bags) 2.32~2.5
Fish meal (cake shaped) 1.2~1.3
Canned fish (in boxes) 1.79~1.89

4 3D modeling estimation method
4.1 Data collection

4.1.1 At least the general arrangement plan and lines plan of the fishing vessel, the condition

of the catches (including size, type, bulk or packaging transportation form, etc. of the catches), the
preservation method of the catches (including insulation diagram of the refrigerated fish cabin,
heat preservation diagram of the coil cooling refrigerated cabin, etc.), and the drawing data that
can reflect the net volume of the refrigerated fish cabin are to be collected for the
three-dimensional modeling estimation of the loading rate of the catches.
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4.2 Selection of mathematical models

4.2.1 Regarding three-dimensional virtual stacking of catches, a suitable stacking model is to
be selected based on the packaging form (packaged or in bulk) of the catch.

4.2.2 When studying the loading rate of packaged catch, it is advisable to use single packaged
catch as the stacking object and maximize stacking in the three-dimensional cabin as much as
possible according to the actual situation.

4.2.3 When studying the loading rate of in bulk catch, it is advisable to use single fish as the
stacking object and maximize stacking in the three-dimensional cabin as much as possible
according to the actual situation.

4.2.4 When stacking a single fish, the shape of the fish is to consider the actual shape of the
fish in its frozen or iced fresh state. If it is not feasible in practice, a rectangular prism can be used
instead. The weight of fish is to consider the most common small, medium, and large sizes, as
well as random combinations of small, medium, and large sizes. If there are difficulties, at least
four forms of stacking are to be considered, including stacking the small, medium, and large sizes
separately, as well as arranging and combining the small, medium, and large sizes.

4.2.5 The 3D model of the fish cabin is to be the net volume that takes into account the
effects of insulation layers, coils and their protective fences.

4.2.6 If there are multiple fish cabins, suitable mathematical models are to be selected
according to the above requirements for three-dimensional virtual stacking of the catch in all fish
cabins.

4.3 Value taking

4.3.1 According to the established 3D virtual stacking model, the maximum stacking quantity
of the fish cabin is counted, and the total stacking weight is calculated. The loading rate of the fish
cabin under this stacking condition is obtained by dividing the net cabin capacity by the total
stacking weight.

4.3.2 Calculate the loading rate of the catch under each stacking model for one single fish
cabin, and the range of values for the loading rate of one single fish cabin is obtained.

4.3.3 For situations where there are multiple fish cabins, the range of values for the loading
rate of each fish cabin is to be simulated and calculated according to the above requirements, and
then summarized to obtain the final loading rate value.

4.4 Test verification

4.4.1 When using 3D modeling estimation methods to simulate the loading rate of in bulk
catch, its reliability is generally to be verified by theoretical values of loading rate or on-site
weighing tests.
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APPENDIX III GUIDELINES FOR CALCULATION OF
BENDING MOMENT AND SHEAR FORCE
DISTRIBUTION

1 Application
1.1 The evaluation of bending moments, shear force and support forces for the system

rudder-rudder stock may be carried out for some basic rudder types as outlined in 2.1 to 2.5 of this
Appendix.

2 The force on rodder-rudder stock
2.1 Spade rudder
Data for the analysis

10~ 30—length of the individual girders of the system, in m;

10~ 30—moment of inertia of these girders, in cm®.
Load of rudder body

Pr=Cr/(11010%) kN/m
Moments and forces
The moments and forces may be determined by the following formula
My=Cr(hot (Lo (2¢c1 +c2)/3(c1 +¢2))) N'm
Bs=Mylzg N

B,=CrtBs N
Where: Cg—rudder force, in N.

The maximum moment, Mc, in top of the cone coupling as shown in Figure 2.1 is applicable
for the connection between the rudder blade and the rudder stock.
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Figure 2.1 Spade rudder

2.2 Spade rudder with trunk
Data for the analysis

10~ 30—length of the individual girders of the system, in m;

10~ 30—moment of inertia of these girders, in cm*.
Load of rudder body

Pr=Cr/((lo+ 120)103) kN/m
Bending moments and shear forces

For suspended rudders with rudder trunk extending into the rudder, its strength is to be

125



GUIDELINES FOR CALCULATION OF BENDING MOMENT AND SHEAR FORCE DISTRIBUTION
APPENDIX III PART 1 RULES FOR CONSTRUCTION OF OCEAN-GOING FISHING VESSELS 2025

checked according to the following two working conditions. The bending moment and shear force
under the two working conditions can be determined according to Figure 2.2 (1) and (2)
respectively:
(1) pressure applied on the entire rudder area, see figure 2.2(1):
rudder force: Cr=Cri+Cr2
rudder torque: Or=0rit0Or2
rudder stock bending moment: My=Mcr2-Mcri
(2) pressure applied only on rudder area below the middle of neck bearing, see figure
2.2(2). Rudder force Cr: corresponding to rudder torque QOr: acting at rudder blade area 4> :
rudder stock bending moment: My=Mcr>
Mcri=Cri(Cgi-lio) N-m
M cr2=Cpro(l10-Cs2) N-m
Where: Cri— rudder force over the rudder blade area 4;,in N;
Cro— rudder force over the rudder blade area As, in N;

Ori— torque over the rudder blade area A1, N;
QOr>— torque over the rudder blade area Az, N;
Mcri— bending moment over the rudder blade area As, N-m;

Mcra— bending moment over the rudder blade area Az, N-m.

Cs1— vertical position of the gravity of rudder blade area A1, in m;
Cg2— vertical position of the gravity of rudder blade area A, in m;

Cr=Cr1+Cr2 N
B3=(Mcr2- Mcr1)/(lotl30) N
B»=Cr+ B3 N
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2.3 Rudder supported by tail frame

Data for the analysis
10~ s5o—length of the individual girders of the system, in m;
10~ s5o—moments of inertia of these girders, in cm®.

The rudder supported by a sole piece the length, ogis the distance between lower edge of
rudder body and centre of sole piece and g is the moment of inertia of the pintle in the sole
piece..

50— moment of inertia of sole piece around the z-axis, in cm#;

so—effective length of sole piece, in m.
Load of rudder body

Pr=Cr/ (11010®) kN/m

Where: Cr—rudder force, in N;
Z—spring constant of support in the sole piece;

7=6.18150/l50° kN/m

Moments and forces
Moments and shear forces are indicated in Figure 2.3.
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Figure 2.3 Rudder supported by sole piece

2.4 Semi spade rudder with one elastic support
Data for the analysis
10~ s5o—length of the individual girders of the system, in m;
10~ s5o—moment of inertia of these girders, in cm®*.
Z—spring constant of support in the rudder horn;
7Z=1/ (fy+f1) , kN/m, for the support in the rudder horn. See Figure 2.4.1.
fir—unit displacement of rudder horn due to a unit force of 1 kN acting in the centre of
suppor, in m/kN;
fo=1.3h% (6.18 ) m/kN (guidance value)
—moment of inertia of forizontal section of rudder horn around the x-axis , in cm?*;
fr—unit displacement due to torsion, in m/kN;
fi=he?y (uilt) /| (3.14x108F7) m/kN
Fr—mean of areas enclosed by the inner and outer boundaries of the thin-walled
sections of rudder horn(excluding the area of the internal hollow area), in m?.
u;—breadth of of the individual plates forming the F'r area, in mm,;
t—thickness within the individual breadth u;, in mm;
h—height of the rudder horn, in m, defined in Figure 2.4.1. This value is measured
downwards from the upper rudder horn end, at the point of curvature transition, to
the mid-line of the lower rudder horn pintle;
e—distance as defined in Figure 2.4.2, in m, measured to 4#/2 of the height of the
rudder horn.
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Load of rudder body
Pri0=Cro/ (11010°) kN/m
Proo=Cr1/ (12010°) kN/m

Where: Cri1, Cra—see 2.2 of this Appendix.
Moments and forces
Moments and shear forces are indicated in Figure 2.4.1.
Rudder horn
The loads on the rudder horn are as follows:
Mp—Dbending moment, in N-m, My=Biz;

Mrimax= Bih N-m

Qn—shear force, in N, Qy=Bj;
Mpr—torsional moment, in N-m, M7= Bie (z) ;
An estimate for B is:

Bi=Crb/ (ho+10) N

b—distance between the centre point of the force over rudder blade and lower bearing
along z-axis in m.
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Figure 2.4.1 Semi spade rudder with one elastic support
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Figure 2.4.2 Rudder horn of semi spade rudder with one elastic support

2.5 Semi spade rudder with 2-conjugate elastic support

Data for the analysis

K11, K2, Ki>—rudder horn compliance constants calculated for rudder horn with 2-conjugate
elastic supports. See Figure 2.5.1. The 2-conjugate elastic supports are defined
in terms of horizontal displacements, y; by the following equations:

at the lower rudder horn hearing:
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y1 =-K12B2-K22B1
at the upper the rudder horn bearing:
12=-K11B2-K12B1

Where: y1, y>—horizontal displacements at the upper and lower rudder horn bearings, respectively,
in m;
B;, B — horizontal support forces at the upper and lower rudder horn bearings,
respectively, in kN;
Ki1, K12, Ko»—obtained from the following formula, in m/kN:

K, =13x A2
3£J, GJ,
S22 (-2 2
K, =13x A + ( )+eﬂ
3EJ,  2EJ, GJ,
S0 2%(d=-2) A(h-2) (h-A)| ¢
K, =1.3x A + ( ): ( )( )+e/1
3EJ,, EJ, EJ, 3EJ,, | GJ,

Where: h—height of the rudder horn, in m, as defined in Figure 2.5.1. This value is measured
downwards from the upper rudder horn end, at the point of curvature transition, to the
mid-line of the lower rudder horn pintle;

A—length, in m, as defined in Figure 2.5.2. This lengh is measured downwards from the
upper rudder horn end, at the point of curvature transition, to the mid-line of the upper
rudder horn bearing. For 1 = 0, the above formula converges to those of spring constant
Z for a rudder horn with 1-elastic support, and assuming a hollow cross section for this
part ;

e—rudder horn torsion lever, in m, as defined in Figure 2.5.1, value taken at z =4 / 2;

Jir—moment of inertia of rudder horn about x-axis, in m*.for the region above the upper
rudder horn bearings. Note that Ji; is an average value over the length L. See Figure
2.5.1;

Jor—moment of inertia of rudder horn about x-axis, in m*.for the region between the upper

and lower rudder horn bearings. Noted that Jo;, is an average value over the length
h-A, see Figure 2.5.1;
Jth—torsional stiffness factor of rudder horn, in m*, for any thin wall closed sections:

J, =4F} Z% m?
Fr—mean of areas enclosed by the inner and outer boundaries of the thin-walled sections of
rudder horn(excluding the area of the internal hollow area), in m?;
ui—Ilength of the individual plates forming the Fr area, in mm;
—thickness of the individual plates mentioned above, in mm.
Noted that the Ji; value is taken as an average value, valid over the rudder horn height.
Load of rudder body

Pric=Crao/ (11010°) kN/m
Proo=Crio/ (1210%) kN/m

Where: Cr1, Cro—see 2.2 of this Appendix.

Moments and forces

Moments and shear forces are indicated in Figure 2.5.1.

Rudder horn bending moment

The bending moment acting on the generic section of the rudder horn is to be obtained from
the following formula, in N-m

Between the lower and upper supports provided by the rudder horn:
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