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As compared to the previous edition (2007), the twelfth edition contains the following amendments.

GENERAL REQUIREMENTS FOR THE CLASSIFICATION AND OTHER ACTIVITY

Chapter 1.3: Rules for the Prevention of Pollution from Ships (invalid since 1 January 2007) have been
deleted from the list of rules applied by the Register.

RULES FOR THE CLASSIFICATION AND CONSTRUCTION OF SEA-GOING SHIPS

PART I. CLASSIFICATION

1. Chapter 1.1: the definition of "Ro-ro passenger ship" has been specified as regards ferries classed among
passenger ro-ro ships as well;

the definition of "Berth-connected ship" has been specified as regards floating docks and berth-connected
ships in operation when bottomed;

new definitions of "Barge" and "Barge-carrier (lighter carrier)" have been introduced;

the term "Shipborne barge" has been amended to read "Shipborne barge (lighter)", and the words "barge
carriers" have been amended to read "barge carriers, lighter carriers";

the text of explanation "Date of contract for construction of a ship (series of ships)" has been amended in
compliance with IACS PR No.29 (Rev. 4, June 2007) according to the Register circular letter No. 007-2.1-260
of 20.07.2007.

2. Chapter 2.2: para 2.2.3: he paragraph heading has been amended to read "Ice category marks and polar
class marks";

para 2.2.3.1: reference has been made to the new Part XIX "Distinguishing Marks and Descriptive
Notations in the Class Notation Specifying Structural and Operational Particulars of Ships", which takes into
consideration the IACS UR 11, 12 and I3 for polar class ships;

para 2.2.3.7: in the column "Rules, edition 1995" of Table 2.2.3.7 ice category marks for ice class ships and
icebreakers have been amended according to the Register circular letter No. 007-264 of 16.08.2007;

new distinguishing marks have been introduced:

the Chapter has been supplemented with a new para 2.2.12 "Distinguishing mark for ships fitted with
equipment for icing protection";

the Chapter has been supplemented with a new para 2.2.13 "Distinguishing mark for a ship intended for
carriage of packaged irradiated nuclear fuel, plutonium and high-level radioactive wastes (INF cargo)";

the Chapter has been supplemented with a new para 2.2.14 "Distinguishing mark for ships fitted with a
loading instrument";

the Chapter has been supplemented with a new para 2.2.15 "Distinguishing mark for ships fitted with a
cargo vapour discharge system";

the Chapter has been supplemented with a new para 2.2.16 "Distinguishing mark for ships fitted with an
inert gas system";

the Chapter has been supplemented with a new para 2.2.17 "Distinguishing mark for ships fitted with a
crude oil washing system";

the Chapter has been supplemented with a new para 2.2.18 "Distinguishing mark for ships fitted with a
centralized cargo control system";

the Chapter has been supplemented with a new para 2.2.19 "Distinguishing marks for ships of high
ecological safety";

the Chapter has been supplemented with a new para 2.2.20 "Distinguishing mark for ships complying with
ballast water management requirements";

the Chapter has been supplemented with a new paragraph 2.2.21 "Distinguishing marks for ships fitted
with a diving system permanently installed on the ship";

the Chapter has been supplemented with a new para 2.2.22 "Distinguishing mark for ships fitted with a
manned submersible";

the numbering of subsequent paragraphs has been amended accordingly.



3. Chapters 3.2 and 3.3 specifying the scope of ship documentation to be submitted for the Register
consideration have been supplemented by necessary documents, as stipulated by the Register Rules.

PART II. HULL

1. Chapters 1.1 and 1.2: have been amended as regards protective coatings of ballast tanks inner surfaces
basing on IMO resolutions MSC.215(82) and MSC.216(82).

2. Chapter 1.2: has been amended as regards requirements for clad steel base metal.

3. Para 3.10.1.1.1: has been supplemented with a reference to Section 1, Part XIX "Distinguishing Marks
and Descriptive Notations in the Class Notation Specifying Structural and Operational Particulars of Ships",
which takes into consideration the IACS UR 11, 12 and I3 for polar class ships.

PART III. EQUIPMENT, ARRANGEMENTS AND OUTFIT

1. Chapters 4.3 and 5.3: have been amended considering IACS URA2 (Rev.3 July 2007).
2. Chapter 8.6: has been amended considering IACS UI LL47.
3. Editorial amendments have been made.

PART IV. STABILITY

1. Para 1.4.7: has been amended considering requirements of IMO resolution A.749(18) and TACS UI
LLol.

2. Para 1.4.11.2 and Chapter 1.5: has been amended considering requirements of IMO MSC1/Circ.1158.

3. Chapter 2.1: has been amended considering requirements of IMO MSCI1/Circ.1200 and MSC1/
Circ.1227.

4. Chapter 3.2: has been supplemented with para 3.2.6 considering requirements of Regulation XII/11.3 of
SOLAS-74.

5. Paras 1.1.1, 1.5.10, 1.5.11.3, 2.1.2.1, 2.2.4, 3.3.9, 4.1.8.1.6: editorial amendments have been made.

6. Appendix 1: paras 4.1.5, 4.1.6 and 4.1.8: have been amended considering requirements of Regulation II-
1/5.1 of SOLAS-74 (IMO resolution MSC.194(80));

para 3.1.1.4: has been amended considering provisions of IMO MSC1/Circ.1228;

paras 2.1.14, 5.1.3: editorial amendments have been made.

PART V. SUBDIVISION

1. Chapters 1.1, 3.4: have been amended considering requirements of IMO resolution MSC.194(80).

2. Chapters 1.5, 3.3 and 3.4, paras 6.1.1, 6.1.5, 6.3.3 and 6.3.4: have been amended as regards requirements
for the damage trim and stability of supply vessels, and clarifications have been introduced on implementation
of subdivision mark in the class notation in accordance with the "Guidelines for the Design and Construction
of Offshore Supply Vessels" (IMO resolution MSC.235(82)).



PART VI. FIRE PROTECTION

1. Chapter 1.2: a new definition "Cabin balcony" has been introduced in accordance with Regulation II-2/
3.53 of SOLAS-74.

2. Chapter 2.1: has been amended considering provisions of IMO resolution MSC.216(82) concerning
requirements for primary deck coverings and finishes for cabin balconies on passenger ships as regards the
potential of releasing smoke and toxic products at elevated temperatures.

3. Chapter 2.2: has been amended considering provisions of IMO resolution MSC.216(82) as regards the
requirements for fire growth potential of furniture, linings, ceilings, partial bulkheads and decks of cabin
balconies on passenger ships.

4. Chapter 2.4: para 2.4.5 has been amended as regards restriction on boundary openings in accordance
with IMO resolution MSC.216(82).

5. Chapter 3.4: the requirement of IMO resolution MSC.216(82) as regards fixed fire-extinguishing system
which shall be installed on cabin balconies of passenger ships has been introduced;

the provisions of IMO resolution MSC.217(82) as regards the approval by Administrations of fixed
pressure water-spraying fire-extinguishing systems for cabin balconies and water-mist fire-extinguishing
systems for machinery spaces and cargo pump-rooms have been introduced.

6. Chapter 3.7: para 3.7.2.1 has been supplemented with the requirement of IMO resolution MSC.217(82)
as regards the time limit for discharging by the foam fire-extinguishing system a quantity of foam sufficient to
produce an effective foam blanket.

7. Chapter 4.2: the requirement of IMO resolution MSC.216(82) as regards fixed fire detection and fire
alarm system to be installed on cabin balconies of passenger ships has been introduced;

the provisions of IMO resolution MSC.217(82) as regards the approval by Administrations of the fixed fire
detection and fire alarm systems for cabin balconies have been introduced.

8. Chapter 5.1: has been amended considering the requirement of IMO Resolution MSC.217(82) as regards
design and performance of portable foam applicators.

9. Editorial amendments have been made.
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GENERAL REGULATIONS FOR THE CLASSIFICATION
AND OTHER ACTIVITY

1 GENERAL

1.1 APPLICATION

1.1.1 The present General Regulations for the
Classification and Other Activity cover the activity of
Russian Maritime Register of Shipping' during:

consideration and agreement of technical doc-
umentation for the construction, repair, conversion
and modernization of ships and fixed offshore plat-
forms® for the manufacture of materials and pro-
ducts for ships and FOP;

technical supervision of the construction, repair,
conversion and modernization of ships and FOP;

survey of ships and FOP in service.

The classification activity of the Register is based
on Regulations Concerning the Classification of
Ships and Fixed Offshore Platforms.

The Register activity in other spheres is regulated
by relevant documents.

1.2 CLASSIFICATION AND OTHER ACTIVITY

1.2.1 The Register is a state institution which
carries out surveys of and assigns class to civil ships.
The Register is a member to International Associa-
tion of Classification Societies (IACS) and uses IACS
resolutions and the provisions of IACS Code of
Ethics in its activity.

The Register maintains a quality system com-
plying with the requirements of IACS and with the
applicable requirements of ISO 9001 which is con-
firmed by the relevant IACS Certificate issued on the
basis of appropriate audits.

Besides, being authorized by the government of
the Russian Federation® and by the governments of
other countries to act on their behalf, the Register
carries out surveys within its terms of reference for
compliance with the requirements of international
conventions and agreements to which the above
governments are parties.

1.2.2 The Register establishes technical require-
ments ensuring safe operation of ships and FOP in
accordance with their purpose, safety of life at sea
and safe carriage of goods by sea and inland water-
ways as well as pollution prevention from ships; it

! Hereinafter referred to as "the Register".
2 Hereinafter referred to as "FOP".
3 Hereinafter referred to as "RF".

carries out surveys for compliance with the above
requirements, assigns class to ships and FOP, de-
termines the net and gross tonnage of sea-going ships
and FOP and the tonnage measurement character-
istics of inland navigation ships in its registry.

1.2.3 The Register activity is based on the rules
published by that body and is aimed at determining
whether ships and FOP in its registry as well as ma-
terials and products intended for the construction
and repair of ships and FOP and their equipment
comply with the rules and with additional require-
ments. The application and fulfillment of the rules
and additional requirements are the obligation of
design bureaus, shipowners, shipyards and manu-
facturers of materials and products to which the re-
quirements of the rules apply.

The interpretation of the requirements of the
Register rules and other normative documents is
within the competence of the Register only.

The Register activity does not substitute for the state
surveillance of merchant shipping carried out by both
the federal body of executive power responsible for
transport and the federal body of executive power re-
sponsible for fisheries, nor does it interfere with ship-
owners, shipyards or manufacturers technical control.

1.2.4 Classification activity of the Register covers
the following:

.1 development and publication of rules and
other normative documents;

.2 consideration and approval of technical
documentation;

.3 construction, conversion, modernization and
repair surveys of ships and FOP, manufacture and
repair surveys of products as well as manufacture
surveys of materials for shipbuilding;

.4 surveys of ships and FOP in service;

.5 assignment, renewal and reinstatement of class;

.6 drawing up and issue of the Register certificates.

1.2.5 Other activity of the Register covers:

.1 construction, conversion, modernization and re-
pair surveys of ships and FOP as well as manufacture
and repair surveys of products and manufacture surveys
of materials for shipbuilding for compliance with the
provisions of international conventions and agreements;

.2 ship and FOP registry;

3 investigation and registry of accidents aboard ships;

.4 initiative surveys of ships;
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.5 judgement in technical matters;

.6 other activity not connected with classification
of ships and FOP.

1.2.6 The Register carries out classification of the
following types of sea-going ships, ships of inland
navigation and fixed offshore platforms both under
construction and in service:

.1 passenger ships and tankers, tugs, ships de-
signed for the carriage of dangerous goods, sea-going
pleasure boats with passenger capacity above 12, all
these irrespective of their main engine power and
gross tonnage;

.2 self-propelled ships not mentioned under
1.2.6.1 with main engine power of 55 kW and above;

.3 ships not mentioned under 1.2.6.1 and 1.2.6.2
with a gross tonnage of 80 and above or with the
total power of prime movers of 100 kW and above;

.4 fixed offshore platforms of different purposes.

1.2.7 The Register carries out surveys of ship re-
frigerating plants from the point of view of ship’s
safety, safe carriage of goods, absence of the ozone-
destructive effect of refrigerants upon the environment,
as well as the classification of ship refrigerating plants.

1.2.8 The Register carries out surveys of ship
cargo-handling gear of 1 t lifting capacity and up-
wards.

1.2.9 On special agreement, the Register may
carry out surveys of ships, installations or arrange-
ments not specified in 1.2.6 to 1.2.8.

1.2.10 The technological and special arrange-
ments of fishing vessels, cable layers, vessels of
dredging fleet and special purpose ships are not
subject to the Register survey except the equipment
specified in the relevant parts of the rules.

1.2.11 Draft standards and other normative
documents related to the Register activity are con-
sidered and approved by the Register.

1.2.12 The Register may initiate examinations of
technical issues related to its activity or participate
therein.

1.2.13 The Register of Ships is published by the
Register, containing the particulars of self-propelled
sea-going ships of 100 gross tonnage and upwards
classed with the Register.

1.2.14 For services rendered by the Register fees are
charged according to the scales of fees of the Register.
If the commitments to the Register including those on
payment for its services fail to be performed or are
improperly performed, the Register is entitled not to
assign a class or, where a class has already been as-
signed, to suspend or withdraw it from the ship in
connection with which the commitments to the Regis-
ter, including those on payment for its services failed to
be performed or were improperly performed, and to
withdraw (make an entry indicating cessation of va-
lidity) the certificates issued by the Register.

1.3 RULES

1.3.1 Rules to be applied.

1.3.1.1 The following rules are developed, pub-
lished and used by the Register:

.1 Rules for the Classification and Construction
of Sea-Going Ships;

.2 Rules for the Equipment of Sea-Going Ships;

.3 Load Line Rules for Sea-Going Ships;

.4 Rules for the Cargo-Handling Gear of Sea-
Going Ships;

.5 Rules for the Classification Surveys of Ships in Service;

.6 Rules for the Classification and Construction
of Inland Navigation Ships (for the Danube);

.7 Rules for the Classification, Construction and
Equipment of Mobile Offshore Drilling Units
(MODU) and Fixed Offshore Platforms (FOP);

.8 Rules for the Classification and Construction
of Chemical Tankers;

.9 Rules for the Classification and Construction
of Nuclear Ships and Floating Facilities;

.10 Rules for the Classification and Construction
of Nuclear Support Vessels;

.11 Rules for the Classification and Construction
of Gas Carriers;

.12 Rules for the Classification and Construction
of Manned Submersibles, Ship’s Diving Systems and
Passenger Submersibles;

.13 Rules for the Classification and Technical
Supervision of Sea-Going Pleasure Boats;

.14 Rules for the Classification and Construction
of High-Speed Craft;

.15 Rules for the Classification and Construction
of Type A WIG Ceraft;

.16 Rules for the Carriage of Grain.

.17 Rules for the Construction of Hulls of Sea-
Going Ships and Floating Facilities Using Re-
inforced Concrete;

.18 Rules for the Tonnage Measurement of Sea-
Going Ships;

.19 Rules for the Tonnage Measurement of In-
land Navigation Ships;

.20 Rules for Technical Supervision during
Construction of Ships and Manufacture of Materials
and Products for Ships;

.21 Rules for the Survey of Ship Propulsion
Plants for Compliance with Technical Standards of
Noxious Substance Emission into the Air;

.22 Rules for the Classification and Construction
of Small Sea Fishing Vessels.

1.3.1.2 Besides the rules mentioned under 1.3.1.1,
the following rules are applied in the Register
activity:

.1 Rules for the Measurement of Vessels for the
Panama Canal;
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.2 Rules for the Tonnage Measurement for the
Suez Canal,;

.3 Rules of the RF River Register;

.4 other external normative documents approved
by the Register.

1.3.1.3 The Register also develops, publishes and
uses guidelines on the survey of ships, FOP, materials
and products for shipbuilding as well as other
guidelines and technical requirements regulating the
Register activity in other spheres.

1.3.2 Application of the rules to ships and FOP
under construction, materials and products.

1.3.2.1 Newly published rules and amendments
thereto come into force on the date stated in the
annotation on the back of the title page. Before that
date, they shall be considered recommendations.

1.3.2.2 For newly built ships and FOP the rules or
amendments thereto as in effect on the date of signing
the contract for construction of a ship (series of sister
ships) or the FOP respectively are generally applied.

If the ship/FOP design is submitted to the Reg-
ister for approval before the date of signing the
contract for construction, the Rules or amendments
thereto as in effect on the date of the customer’s re-
quest for the design review are applied. In this case, if
the new rules or amendments thereto, according to
which the ship/FOP design was approved become
effective on the date of signing the contract for con-
struction of a ship/FOP, the design shall be revised
for compliance with the above rules or amendments.

1.3.2.3 Materials and products, technical doc-
umentation on which is submitted to the Register for
approval after the enforcement of the rules or
amendments thereto, shall comply with the require-
ments of the above rules and amendments.

1.3.3 Application of rules to ships and FOP in
service.

1.3.3.1 For ships and FOP in service the re-
quirements of the edition of the rules, according to
which the ships and FOP were built, are applied,
unless otherwise specified in the subsequent editions
of the rules and notices of amendments thereto issued
after publication of the above rules.

1.3.3.2 For ships and FOP in service, classified by
the Register for the first time, the requirements of the
rules effective for the period of construction of the
given ship/FOP considering the requirements of
subsequent editions of the rules, which apply to ships
and FOP in service.

1.3.3.3 The scope of application of the newly
published rules to ships and FOP in service, repair
after an accident or other similar cases, as well as at
conversion, shall be specified by the Register con-

sidering practicability and technical feasibility in each
particular case.

1.3.4 Deviations from the Rules.

1.3.4.1 The Register may allow to use materials
and products, ship structures, FOP or their separate
arrangements, other than those required by the rules,
provided they are as effective as those specified by the
rules. Where ships and FOP covered by international
conventions and agreements are concerned, devia-
tions from the requirements of the rules may only be
allowed by the Register if they are accepted by the
relevant conventions or agreements.

In the above cases, data shall be submitted to the
Register enabling to ascertain that the materials,
structures and products in question meet the re-
quirements ensuring the ship/FOP safety, safety of
life at sea, safe carriage of goods by sea and by in-
land waterways as well as ecological safety of the
environment.

1.3.4.2 Where the structure of a ship, FOP, ma-
chinery, arrangements, installations, equipment and
outfit or the materials used cannot be recognized as
being adequately verified in service, the Register may
require special tests to be held during construction
and, in case of a ship in service, may reduce intervals
between periodical surveys or extend the scope of
these surveys.

If the Register considers it necessary, appropriate
restrictive entries may be made in the classification or
other certificates issued by the Register and in the
Register of Ships. The restrictions are withdrawn
subsequent to satisfactory results obtained in service.

1.4 DOCUMENTS

1.4.1 As a result of its activity, the Register issues
relevant certificates:

.1 certificates confirming compliance with the re-
quirements of Rules for the Classification and Con-
struction of Sea-Going Ships and rules for the
classification and construction of particular types of
ships;

.2 seaworthiness certificates stipulated by the
Merchant Shipping Code;

.3 certificates stipulated by international con-
ventions and codes;

.4 survey reports serving as the basis for issuing
relevant certificates;

.5 certificates for materials and products con-
firming their compliance with the requirements of the
Register rules.
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1.5 THE REGISTER RESPONSIBILITIES

1.5.1 The Register entrusts carrying out inspec-
tions to experts adequately skilled and performing
their duties with proper diligence.

The Register is responsible for failure to perform
or for improper performance of its commitments only
when found guilty (by intent or carelessness).

The Register covers the losses to persons entering
with it into contractual relations, as stipulated by the
Rules, and whose losses result from its failure to perform
or improper performance of its contractual commit-
ments due to carelessness, to the amount not exceeding
the contract fees determined on the basis of the Register
scales of fees and provided solely the causal relationship

has been proved between such failure to perform or
improper performance of contractual commitments by
the Register and the suffered losses.

1.6 CONFIDENTIALITY

1.6.1 The Register considers as confidential any
information obtained in the course of rendering ser-
vices and does not provide its contents or copies
without prior agreement with the customer to outside
organizations except for the following: in cases spe-
cified in the Register rules, upon the requirements of
the current legislations, upon a decision of the court,
on trials and at the request of flag states.



14 General Regulations for the Classification and Other Activity

2 SURVEYS

2.1 GENERAL

2.1.1 For the surveys to be carried out, the
shipowners, administrations of shipyards, manu-
facturers and other enterprises shall ensure that the
Register representatives have the opportunity to
carry out ship surveys, as well as free access to all
places where materials and products are manu-
factured and tested, and shall provide all conditions
for the surveys to be carried out.

Where necessary, the Register may require to
provide the access to surveyed items as well as the
conditions for performing the work by Surveyors to
the Register together with IACS auditors when the
latter carry out audits of the Register quality system.

2.1.2 Shipowners, shipyards, design bureaus and
manufacturers shall fulfil the requirements of the
Register or Surveyors to the Register when they are
in the course of their duty.

2.1.3 Any alterations on the part of shipowners,
shipyards, design bureaus and manufacturers in respect
of ship and FOP materials and structures, as well as
products, to which the requirements of the Rules apply
shall be approved by the Register before they are put
into service.

2.1.4 Controversial issues arising in connection
with the Register activity may be transferred by
shipowners, shipyards, manufacturers and other en-
terprises to the higher Register Branch Office. The
judgement of the Register Head Office is final.

2.1.5 The Register may refuse from a survey in
case a shipyard or manufacturer systematically vio-
lates the Rules or if the other party to a contract
violates it.

2.1.6 When a material or product proves defec-
tive under a valid certificate, the Register may require
additional tests or relevant repair to be carried out,
and where the defects cannot be repaired, may cancel
the certificate.

2.2 SURVEYS DURING THE MANUFACTURE
OF MATERIALS AND PRODUCTS

2.2.1 The relevant parts of the Rules contain lists
of materials and products the manufacture of which
shall be surveyed by the Register, as well as techno-
logical processes specified by the Register.

By special agreement, the Register may carry out
the surveys of materials and products not mentioned
in the above lists.

2.2.2 Materials and products within the Register
terms of reference shall be manufactured in ac-
cordance with technical documentation approved by
the Register.

2.2.3 During surveys, the Register may check
compliance with structural, technological and pro-
duction standards and processes which are not
regulated by the Rules, but which may influence the
fulfillment of the Rules requirements.

2.2.4 During ship and FOP construction or repair,
manufacture of materials and products, the Register
shall approve the application of new materials, pro-
ducts and processes, or those submitted to it for the first
time, that are within its terms of reference. For this
purpose, specimens of the material, product or the new
process shall be tested in the scope agreed with the
Register subsequent to their technical documentation
being approved by the Register.

2.2.5 The Register surveys during the manu-
facture of materials and products are carried out by
Surveyors to the Register, or may be entrusted by the
Register to another classification body in accordance
with Agreement on Mutual Substitution.

2.2.6 In cases specified by the Register, the
manufacturing works will be surveyed by the Register
to inspect the facilities for manufacturing materials
and products complying with the Register require-
ments.

2.2.77 In the process of surveys during manu-
facture materials and products shall undergo the
surveys and tests according to the procedures and
within the scope prescribed by the Register.

2.2.8 Materials and products manufactured in
accordance with the Register requirements shall be
provided with the documents specified by the Regis-
ter and, where necessary, the brands and marking
enabling to determine their compliance with the
above documents.

2.2.9 In sound cases, the Register may establish
special conditions for the application of particular
products.

2.3 SURVEYS OF SHIPS AND FOP UNDER
CONSTRUCTION, RECONSTRUCTION AND CONVERSION

2.3.1 Surveys of ships and FOP under construction,
reconstruction and conversion are carried out by Sur-
veyors to the Register on the basis of technical doc-
umentation approved by the Register. The scope of
examinations, measurements and tests during surveys is
determined by the Register on the basis of current in-
structions and proceeding from the situation.
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2.4 SURVEYS OF SHIPS AND FOP IN SERVICE

2.4.1 Surveys of ships and FOP in service is
carried out according to Rules for the Classification
Surveys of Ships in Service and other normative
documents of the Register.

2.5 SURVEYS IN COMPLIANCE
WITH THE REQUIREMENTS OF INTERNATIONAL
CONVENTIONS AND AGREEMENTS

2.5.1 The requirements of the following interna-
tional conventions and agreements, as well as
amendments thereto, are taken into account in the
relevant Rules:

International Convention for the Safety of Life at
Sea, 1974, Protocols, 1978, 1988 thereto;

International Convention for the Prevention of
Pollution from Ships, 1973 and Protocol, 1978
thereto;

International Convention on Load Lines, 1966
and Protocol of 1988 Relating thereto (revised in
2003);

International Convention on Tonnage Measure-
ment, 1969;

International Convention on Occupation Safety
and Health (Dock Work), 1979 ( ILO 152);

Shipping Regulations for the Danube, 1975;

Convention on Tonnage Measurement of Ships
of Inland Navigation, 1966;

International Regulations for Preventing Colli-
sions at Sea, 1972;

Final Acts of the World Administrative Radio
Conference, 1997;

IMO Code for the Construction and Equipment
of Ships Carrying Dangerous Chemicals in Bulk;

IMO Code for the Construction and Equipment
of Ships Carrying Liquefied Gases in Bulk;

IMO Code of Safety for High-Speed Craft;

IMO Code for the Construction and Equipment
of Mobile Offshore Drilling Units;

IMO Code of Safety for Special Purpose Ships;

IMO Code of Safety for Diving Systems;

inter-governmental agreements on load lines in
force;

other normative documents used in international
sea-going practice.

The provisions of the above conventions and
agreements apply to ships engaged on international
voyages.

2.5.2 Surveys of items falling under the require-
ments of international conventions and agreements
are carried out in conformity with approved technical
documentation and the normative documents of the
Register considering the requirements of the above
conventions and agreements.



RULES FOR THE CLASSIFICATION AND CONSTRUCTION
OF SEA-GOING SHIPS

PART I. CLASSIFICATION

1 GENERAL

1.1 DEFINITIONS AND EXPLANATIONS

Definitions and explanations pertinent to the
general terminology used in the normative documents
of the Register are given in Part I "General Regulations
for Technical Supervision" of Rules for Technical
Supervision during Construction of Ships and Manu-
facture of Materials and Products for Ships.

For the purpose of Rules for the Classification
and Construction of Sea-Going Ships' the following
definitions and explanations have been adopted
(unless expressly provided otherwise in particular
parts of the Rules).

1.1.1 Definitions.

A barge is a non-self propelled cargo ship
designed to be towed or pushed.

A barge carrier (lighter carrier) isa
dry cargo ship carrying cargo in ship barges (lighters).

A tug is a ship specially intended for the towage
and pushing of other ships and floating facilities.

Displacement of a light ship means
the displacement of a ship without cargo, fuel oil,
lubricating oil, ballast, fresh and boiler feed water in
its tanks, provisions, consumable stores, and also
without passengers, crew and their effects.

A cargo ship is any ship which is not a
passenger ship (dry cargo ship, tanker, refrigerating
transport ship, icebreaker, tug, pusher, salvage ship,
vessel of dredging fleet, cable layer, special purpose
ship and other non-passenger ship).

A hopper barge is a self-propelled or non-
self-propelled ship intended for the carriage of spoil.

Reid vapour pressure is the pressure of
liquid vapour established by standard procedure in
the Reid tester at the temperature of 37,8 °C and at
the gas to liquid volume ratio of 4:1.

Deadweight means the difference between
the displacement of a ship at the load waterline
corresponding to the summer freeboard assigned for
the water with a density of 1,025 t/m® and the
displacement of a light ship.

A vessel of dredging fleet is a self-
propelled or non-self-propelled vessel intended for
extraction and carriage of spoil.

A dredger is a self-propelled or non-self-
propelled ship intended for extraction of spoil using
dredging gear (buckets, suction pipes, grabs, etc.) and
having no holds for the storage or carriage of spoil.

! Hereinafter referred to as "the Rules".

A combination carrier is a ship intended
for the carriage of crude oil and petroleum products
in bulk, as well as bulk cargoes (by these ships are
meant ore/oil carriers, oil/bulk dry cargo carriers and
similar ships).

A container ship is a ship intended for the
carriage of goods in containers of the international
standard and provided with the cellular guides in the
holds.

A crane ship is a construction similar to the
floating crane, but on a floating hull with ship lines or
lines of a similar shape.

An icebreaker is a self-propelled ship
intended for various types of icebreaking operations
to maintain navigation in the freezing seas (for details
refer to 2.2.3.1.1).

A timber carrier is a dry cargo ship
intended for the carriage of deck timber cargo.

Place of refuge is any naturally or artifi-
cially sheltered aquatorium which may be used as a
shelter by a ship under conditions likely to endanger
the safety of the ship.

A bulk carrier is a one deck ship with top-
side and hopper-side tanks in cargo spaces which is
primarily intended for the carriage of bulk cargoes.

A roll-on/roll-off ship is a ship specially
designed for transportation of various wheeled
vehicles (cars, rolling stock, tracked vehicles, trailers
with and without cargo), in which the cargo loading
operations are performed preferably in a horizontal
direction — by a roll-on/roll-off.

A docklift ship isa dry cargo ship adapted
to carry out cargo handling operations using the
docking principle in ports and protected water areas.

A tanker is aship intended for the carriage of
liquid cargoes in bulk, including:

a special tanker is a ship intended for the
bulk carriage of liquid cargoes other than oil and oil
products. The precise purpose of the special tanker is
stated by the descriptive notation in the class
notation in accordance with 2.2.12;

an oil tanker is a ship intended for the
carriage in bulk of crude oil and petroleum products
having a flash point 60 °C and below for sea-going
ships, 55 °C and below for ships of inland navigation,
Reid vapour pressure being below atmospheric
pressure;

an oil tanker (>60 °C) is a sea-going
ship intended for the carriage of petroleum products
having a flash point over 60 °C in bulk;



Part 1. Classification

17

an oil tanker (> 55 °C) is a ship of inland
navigation intended for the carriage of petroleum
products having a flash point over 55 °C in bulk;

an oil recovery vessel is a ship intended
for recovery of crude oil and petroleum products
having a flash point of 60 °C or below from the sea
surface;

an oil recovery vessel (>60 °C) isa
ship intended for recovery of crude oil and petroleum
products having a flash point above 60 °C from the sea
surface;

a bilge water removing ship is a ship
designed to remove the bilge water from the
machinery spaces of ships.

A passenger is every person other than the
master and the members of the crew or other persons
employed or engaged in any capacity on board a ship
(special personnel) on the business of that ship, and a
child under one year of age.

A passenger ship is a ship intended for or
carrying more than 12 passengers.

A roll-on/roll-off passenger ship
(ro-ro passenger ship) is a passenger ship
with enclosed or open cargo spaces which is loaded/
unloaded in the horizontal direction, or with special
category spaces defined in 1.5.4.3 and 1.5.9, Part VI
"Fire Protection".

Classed among passenger ro-ro ships are also ferries,
i.e. ships loaded/unloaded in the horizontal direction
which regularly carry passengers and which carry
vehicles with fuel in their tanks and/or railway carriages
on open and/or enclosed decks at ferry crossings.

A floating crane is a crane structure on a
floating hull of pontoon or similar type, which is
intended for cargo handling or other working opera-
tions (mounting, undersea, hydraulic engineering,
salvage, pipe laying, etc.) and may be also used for
the carriage of cargoes on deck and/or in the hold.

A lightship is a non-self-propelled ship
having special equipment (light appliances, fog
signaling arrangements, radar beacons, etc.) intended
for bounding navigational hazards and ships orienta-
tion to ensure safety of navigation

A fishing vessel is a vessel used directly for
catching or for catching and processing the catch (fish,
whales, seals, walrus or other living resources of the sea).

A salvage ship is a self-propelled ship
intended for rendering assistance to ships in distress
at sea.

Special personnel means all persons who
are not passengers or members of the crew and who
are carried on board in connection with the special
purpose of that ship or because of special work being
carried out aboard that ship.

A berth-connected ship is a non-self
propelled floating structure, having the pontoon-type

or ship-type hull, which is in operation either when
lying at anchor or bottomed or when moored at quay.
These ships include floating docks, floating hotels and
hostels, floating workshops, floating power plants,
floating warehouses, floating oil storages, etc.

A ship of river-sea navigation is a
self-propelled cargo ship intended for the carriage of
cargoes by sea and by inland waterways.

A shipborne barge (lighter) is a non-
self-propelled cargo ship unmanned and appro-
priated for transportation in specially equipped ships
(barge and lighter carriers) and for towing (pushing)
within the specified restricted area of navigation.

A supply vessel is a vessel designed basically
for the carriage of supplies and cargoes to the mobile
and fixed offshore units intended for the different
purposes, and fitted generally with a forward super-
structure and an after weather cargo deck for proces-
sing of the cargo at sea. The ship may be used for
towing operations provided the appropriate require-
ments of the Register rules are complied with.

A special purpose ship is a mechanically
self-propelled ship which by reason of its function
carries on board more than 12 persons of special
personnel including passengers (by these ships are
meant research, expeditionary, hydrographic, train-
ing ships; whale and fish factory ships and other ships
engaged in processing of living resources of the sea
and not engaged in catching, and the like ships).

A dry cargo ship is a ship intended for the
carriage of different cargoes (general cargoes, con-
tainers, timber, bulk cargoes, etc.), except for the
liquid bulk cargoes.

A pontoon is a non-self-propelled unmanned
ship intended for the carriage of deck cargo and
having no hatches on deck, except for small manholes
for access into the hull, which are closed by covers
with seal gaskets.

A hopper dredger is a self-propelled or
non-self-propelled ship intended for the extraction of
spoil using dredging gear (buckets, suction pipes,
grabs, etc.) and having holds for the storage or
carriage of spoil.

Crew of a fishing vessel means persons
engaged in any buisines on board a ship connected
with its purpose.

Definitions of particular types of ships (nuclear
ships and floating facilities, nuclear support vessels,
high-speed craft, dynamically supported craft, WIG
craft, gas carriers, chemical tankers, pleasure boats,
drilling ships, mobile offshore drilling units and fixed
offshore platforms, manned submersibles and diving
systems) are given in relevant rules for the classifica-
tion and construction of such types of ships.

The Register rules are listed in 1.3, General
Regulations for the Classification and Other Activity.
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1.1.2 Explanations.

For the purpose of the present Rules classifica-
tion means development, publication and application
of the Rules continuous compliance with which will,
along with the proper maintenance of the ship by the
owner or by the operator, ensure:

structural strength and integrity of the hull and
its elements including structural fire protection;

seaworthiness (stability) of the ship under all
specified loading conditions and under particular sea-
and-wind conditions;

safe and reliable operation of its propulsion
plant, systems and devices for ship control, other
systems, auxiliary machinery and equipment includ-
ing fire-fighting equipment,

and thereby permit safe operation of the ship in
accordance with its purpose.

Date of contract for construction
of a ship (series of ships).

.1 The date of "contract for construction" of a
ship is the date on which the contract to build the
ship is signed between the prospective owner and the
shipbuilder. This date and the construction numbers
(i.e. hull numbers) of all the ships included in the
contract shall be declared to the Register by the party
applying for the assignment of class to a newbuilding.

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

Ships built under a single contract for construc-
tion are considered a "series of ships" if they are built
to the same approved plans for classification
purposes. However, ships within a series may have
design alterations from the original design provided:

.2.1 such alterations do not affect matters related
to classification; or

2.2 if the alterations are subject to classification
requirements, these alterations shall comply with the
classification requirements in effect on the date on which
the alterations are contracted between the prospective
owner and the shipbuilder or, in the absence of the
alteration contract, comply with the classification
requirements in effect on the date on which the
alterations are submitted to the Register for approval.

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

.3 If a contract for construction is later amended
to include additional ships or additional options, the
date of "contract for construction" for such ships is
the date on which the amendment to the contract, is
signed between the prospective owner and the
shipbuilder. The amendment to the contract shall

be considered as a "new contract" to which the above
explanations apply.

.4 If a contract for construction is amended to
change the ship type, the date of "contract for
construction" of this modified ship or ships is the date
on which revised contract or new contract is signed bet-

ween the shipowner, or shipowners and the shipbuilder.
Notes: 1. By optional ships, ships are meant, which are

included in the contract with the condition of the additional

confirmation of their construction (order) by a prospective owner.
2. This explanation became effective on 21 June 2007.

Additional requirements are the re-
quirements caused by the object features or its
operational conditions, which are not provided for by
the rules imposed by the Register in writing to ensure
the safety of objects under technical supervision.

The Register class (class) is a combi-
nation of conventional characters and descriptive
notations assigned to the ships, other floating
facilities, as well as to fixed offshore platforms,
which define their structural features, purpose and
operational conditions stipulated by the Rules.

An operator is a physical person or legal
entity operating a ship on the basis of a contract
concluded with a proprietor or shipowner.

Rules (the Register Rules) are the set
of the regulating and technical requirements for
objects under technical supervision.

The Register Rules are listed in 1.3, General
Regulations for the Classification and Other Activity.

A proprietor is a physical person or legal
entity having proprietary rights to a ship irrespective
of the fact whether he (she) or it operates the ship on
his (her) or its own, or has placed it in the operation
of another person or entity whether on the fiduciary
or some other legal basis.

Special consideration is the determina-
tion of the extent, to which an object under technical
supervision meets the additional requirements.

Standards, as applied to the Rules, means all
kinds of standards and other regulating and technical
documents of all countries approved or recognized by
the Register.

A ship under construction is a ship
during a period from the date of laying the keel till
the date of issuing the documents for a ship. The date
of laying the keel means the beginning of construc-
tion identifiable with a specific ship when the mass of
the assembled part of a hull comprises not less than
50 tons or 1 per cent of the estimated mass of all
structural material, whichever is less.

A ship in service is a ship which is not
under construction.

A shipowner isa physical person or legal entity
operating a ship on his (her) or its own behalf irres-
pective of the fact whether he (she) or it is the proprietor
or is operating the ship on some other legal basis.
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1.2 APPLICATION

1.2.1 Rules for the Classification and Construc-
tion of Sea-Going Ships apply to:

.1 passenger ships, tankers, ships intended for the
carriage of dangerous goods as well as tugs, irrespective
of the power of main engines and gross tonnage;

.2 self-propelled ships not specified in 1.2.1.1, with
the main engines of power output 55 kW and upwards;

.3 ships not specified in 1.2.1.1 and 1.2.1.2 of
80 gross tonnage and upwards or ships fitted out with
machinery and equipment of total prime movers
power output 100 kW and upwards;

.4 materials and equipment that shall be installed on
the above ships (lists of relevant materials and equipment
are given in the appropriate parts of the Rules).

1.2.2 The present Rules also apply to the
following types of ships to the extent specified in
the relevant rules for the classification and construc-
tion of such ships:

.1 nuclear ships and floating facilities (refer to
Rules for the Classification and Construction of
Nuclear Ships and Floating Facilities);

.2 nuclear support vessels (refer to Rules for the
Classification and Construction of Nuclear Support
Vessels);

.3 gas carriers (refer to Rules for the Classifica-
tion and Construction of Gas Carriers);

.4 chemical tankers (refer to Rules for the
Classification and Construction of Chemical Tankers);

.5 mobile offshore drilling units and fixed oft-
shore platforms (refer to Rules for the Classification,
Construction and Equipment of Mobile Offshore
Drilling Units and Fixed Offshore Platforms);

.6 high-speed craft (refer to Rules for the Clas-
sification and Construction of High-Speed Craft);

7 type A WIG craft (refer to Rules for the
Classification and Construction of Type A WIG Craft);

.8 manned submersibles, ship’s diving systems
and passenger submersibles (refer to the Rules for the
Classification and Construction of Manned Submer-
sibles, Ship’s Diving Systems and Passenger Sub-
mersibles);

.9 sea-going pleasure boats (refer to Rules for the
Classification and Technical Supervision of Sea-
Going Pleasure Boats);

.10 small sea fishing vessels (refer to the Rules for
the Classification and Construction of Small Sea
Fishing Vessels).

1.2.3 With the Register consent, the Rules may be
applied for the classification of ships not specified in
1.2.1 and 1.2.2.

1.2.4 For special purpose ships of less than
500 gross tonnage, the applicable scope of the present
Rules requirements is determined by the Register on
the case-to-case basis.

1.2.5 The Rules set down the requirements
regulating the assignment of class to a ship or a
shipboard refrigerating plant.

1.2.6 Confirmation of compliance with the require-
ments of the Register rules is the Register prerogative
and is carried out in accordance with the procedure
established by it.

Any statements to the effect a supervised item
complies with the rules requirements, which are made
or documentally supported by a body other than the
Register and which are not confirmed by the latter in
accordance with the established procedure, cannot be
considered as evidence of such a compliance.

2 CLASS OF A SHIP

2.1 GENERAL

2.1.1 Assignment of the Register class to a ship
means confirmation by the Register that the ship
construction complies with the applicable requirements
of the Register rules and its technical condition
complies with the conditions of the ship operation;
the ship is registered with the Register for a specified
period with performing the surveys stipulated by Rules
for the Classification Surveys of Ships for this
period.

2.1.2 The Register may assign a class to a ship
proceeding from the results of survey during its
construction, as well as assign or renew a class to a
ship in service.

2.1.3 Renewal of a ship’s class means confirmation
by the Register that the construction and technical
condition of the ship comply with the provisions based
on which a class has been assigned as well as extension
of vality of the Register documents for a definite period
as required by the Rules.

2.1.4 Class of a ship is, generally, assigned or
renewed by the Register for 5 years, however, in
sound cases the Register may assign or renew a class
for a lesser period.

2.1.5 If a ship has the valid Register class this
means that the ship’s technical condition in full
measure or to a degree considered adequate by the
Register complies with the requirements of the Rules
which apply to it according to its purpose, service
conditions and class notation. If a class of a ship is



20 Rules for the Classification and Construction of Sea-Going Ships

valid it is certified by the valid Classification
Certificate on board.

2.1.6 Classification Certificate becomes invalid
and classification is automatically suspended in the
following cases:

if the ship as whole or her separate elements have
not been subjected to scheduled periodical or
occasional surveys in specified terms (if the special
survey has not been completed or the ship is not
under attendance for completion prior to resuming
trading, by the due date; if the annual survey has not
been completed within three (3) months of the due
date of the annual survey; if the intermediate survey
has not been completed within three (3) months of
the due date of the third annual survey in each
periodic survey cycle);

unless the ship is under attendance for comple-
tion of the relevant survey or if in RS Rules it is not
required otherwise;

after an accident (the ship shall be submitted for
occasional survey at port where the accident took
place or at the first port of call, if the accident took
place at sea);

if alterations not agreed with the Register have
taken place in the construction and/or if any change
has been made in the equipment which may result in
reducing the standards required by the Rules;

when repair of ship’s items has been performed
without the agreement and/or survey by the Register;

when a ship navigates with a draught exceeding
that specified by the Register for specific conditions
as well as in case of operation of a ship in conditions
which do not comply with the requirements for
assigned class of a ship or the restrictions specified by
the Register;

if the prescribed specific requirements which during
previous survey of the ship were the conditions for
assignment or retainment of the Register class have not
been fulfilled within the specified period;

if the process of surveying the ship by the
Register has been suspended on the shipowner’s
initiative or through his fault;

when the ship has been taken out of service for a
long period (more than 3 months) for fulfillment of
the Register requirements (except the case when a
ship is under repair for these purposes).

The Register shall specially notify the shipowner
of suspension of a ship’s class and Classification
Certificate.

2.1.7 Suspended (as stated in 2.1.6) class of a ship
may be reinstated on the basis of satisfactory results
of the appropriate periodical or occasional survey
carried out by the Register in the case of ship to be
submitted for survey. In so doing when the ship is
taken out of service for a long period (more than
3 months), the scope of survey for reinstatement of a

ship’s class shall be specially established by the
Register taking into account the age and condition
of the ship as well as the period for which she is taken
out of service.

During the period from suspension of a class to
its reinstatement or renewal the ship is considered to
have been lost the Register class.

The class may be suspended for a period of no
more than six months.

2.1.8 The class of a ship is withdrawn by the
Register in the following cases:

.1 upon expiration of the maximum term of class
suspension;

.2 when the Register and/or shipowner consider
reinstatement of the class suspended as stated in 2.1.6
to be impossible;

.3 upon transfer of the ship to the class of another
classification body;

.4 at the request of the shipowner.

Withdrawal of the ship’s class means cessation of
the Classification Certificate validity.

2.1.9 The class of a ship shall be cancelled due to
her loss or scrapping.

2.1.10 After assigning the class the Register intro-
duces the sea-going self-propelled ships and self-
propelled mobile offshore drilling units of 100 gross
tonnage and upwards into the Register of Ships and
excludes them in case of withdrawal or cancellation
of a class.

2.2 CLASS NOTATION OF A SHIP

The class notation assigned by the Register to a
ship or floating facility consists of the character of
classification and distinguishing marks and descrip-
tive notations defining structure and purpose of a
ship or floating facility.

The sequence of distinguishing marks and
descriptive notations (if any) being added to the
character of classification of a ship is set down by the
provisions of this Chapter as well as by relevant
provisions concerning the class notation included in
rules for the classification and construction of ships
of special types, as listed under 1.2.2.

2.2.1 The character of classification assigned by
the Register to a ship or floating facility consists of
distinguishing marks:

KM®, KM, (KM)* — for self-propelled ships
and floating facilities;

KE®, KEx, (KE)*x — for non-self-propelled
ships and floating facilities with total power output of
prime movers 100 kW and upwards;

K®, K, (K)Y* — for other non-self-propelled
ships and floating facilities.
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2.2.2 Depending on the Rules on the basis of which
a ship or a floating facility was surveyed, and the
classification body which carried out the survey, the
character of classification is established as follows:

.1 ships and floating facilities built according to
the Rules of and surveyed by the Register are
assigned a class notation with the character of
classification: KM® or KE® or K® (refer to 2.2.1);

.2 ships and floating facilities which were as a
whole (or their hull or machinery installation,
machinery and equipment) built and/or manufac-
tured according to the Rules of another classification
body recognized by the Register and surveyed by that
body during their construction and manufacture,
when classed with the Register are assigned a class
notation with the character of classification: KM,
KE* or K% (refer to 2.2.1);

.3 ships and floating facilities which were as a whole
(or their hull or machinery installation, machinery and
equipment) built and/or manufactured without being
surveed by a classification body recognized by the
Register or without any survey of a classification body
at all, when classed with the Register, are assigned a
class notation with the character of classification:
(KM)x or (KE)* or (K)k (refer to 2.2.1);

.4 ships and floating facilities for which their
design does not permit the main class notation out of
those listed in 2.2.2.2 to be assigned a class with the
character of classification: KM% or KEx or Kx.

This also applies when a ship or floating facility
changes a class to the Register from one of the IACS
Member Societies. The possibility of such a change is
considered in each case by the Register Head Office.

2.2.3 Ice category marks and polar class marks.

2.2.3.1 Ice category marks are assigned to
icebreakers and ice class ships in compliance with
the requirements of 2.2.3.1 to 2.2.3.7.

Polar class marks are assigned to polar class ships
in accordance with the requirements of Section 1,
Part XIX "Distinguishing Marks and Descriptive
Notations in the Class Notation Specifying Structur-
al and Operational Particulars of Ships".

2.23.1.1 Icebreakers are specialized ships
intended for all kinds of icebreaking operations:
escort of ships in ice, surmount of ice ridges, breaking
of a navigable channel, towing, breaking of ice and
rescue operations. There are two main regimes of ice
navigation while performing icebreaking operations:
continuous motion and ramming.

2.2.3.1.2 Ice class ships are ships intended
for inde-pendent ice navigation including motion in
fractures between floes, surmounting of ice isthmuses
and portions of relatively thin compact ice, or
navigation in ice with icebreaker escort.

2.2.3.1.3 The following definitions are used for
the description of ice navigation conditions:

ice concentration is a measure of ice
continuity, which is characterized by the ratio of
the area covered by ice to the total water area using
10 number scale;

open floating ice is ice of concentration 4
to 6, where most of the floes do not touch each other;

close floating ice isice of concentration 7
to 8 where most of the floes touch each other forming
ice isthmuses;

very close floating ice is ice of concen-
tration 9 or over, but less than 10;

compact ice is ice of concentration 10.

2.2.3.2 If an icebreaker complies with the
requirements of the Rules, one of the following ice
category marks is added to the class notation:
Icebreaker6; Icebreaker7; Icebreaker8; Icebreaker9.

Icebreakers of the above categories have the
following tentative service characteristics:

Icebreaker6 — intended for ice breaking opera-
tions in harbour and roadstead water areas as well as
in non-arctic freezing seas where the ice is up to 1,5 m
thick. Continuous motion capability in unbroken ice
up to 1 m thick;

Icebreaker7 — intended for ice breaking opera-
tions in the arctic seas on coastal routes during
winter/spring navigation in ice up to 2,0 m thick and
summer/autumn navigation in ice up to 2,5 m thick;
in non-arctic freezing seas and mouths of rivers
flowing into arctic seas in ice up to 2,0 m thick.
Continuous motion capability in unbroken ice up to
1,5 m thick. The total shaft power not less than
11 MW;

Icebreaker8 — intended for ice breaking opera-
tions in the arctic seas on coastal routes during
winter/spring navigation in ice up to 3,0 m thick and
summer/autumn navigation without restrictions.
Continuous motion capability in unbroken ice up to
2,0 m thick. The total shaft power not less than
22 MW;

Icebreaker9 — intended for ice breaking opera-
tions on coastal routes in arctic seas during winter/
spring navigation in ice up to 4,0 m thick and summer/
autumn navigation without restrictions. Continuous
motion capability in unbroken ice over 2,0 m thick.
The total shaft power not less than 48 MW.

2.2.3.3 Categories of ice class ships.

2.2.3.3.1 If a self-propelled ship complies with the
relevant requirements of the Rules, one of the following
ice category marks shall be added to its class notation:
Icel, Ice2, Ice3, Arcd, ArcS, Arcé, Arc7, Arc8, Arc9. Ice
category marks need not be added to the class notation
of non-self-propelled ships.

2.2.3.3.2 Categories Icel, Ice2, Ice3 which form
the group of non-arctic categories refer to ships
intended for navigation in freezing non-arctic seas
(non-arctic ships).
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2.2.3.3.3 Categories Arc4, Arc5, Arc6, Arc7,
Arc8, Arc9 which form the group of arctic categories
refer to ships intended for navigation in arctic seas
(arctic ships).

2.2.3.3.4 For tugs, depending on the compliance
with the appropriate ice category requirements, one
of the following marks is added to the class notation:
Ice2, Ice3, Arcd4, ArcS.

2.2.3.4 Averaged quantitative data on permitted
service areas and ice service conditions presented in
Tables 2.2.3.4-1 to 2.2.3.4-3 shall be used when
choosing the ice category of arctic ships. It is not
permitted to use these data for regulating the
allowable navigation conditions of ships in service.
It is assumed that during service the owner will follow
the requirements of the Ice Certificate or another
document specifying the conditions of safe operation
of the ship in ice depending on the ice category mark,
the ship’s specific features, ice conditions and ice-
breaker escort.

Table 2.2.3.4-1 shows service areas for ships in
the Russian arctic seas (the Barents Sea, the Kara
Sea, the Laptev Sea, the East-Siberian Sea, the

Chukchee Sea) in relation to the season, tactics of
ice navigation and type of navigation.

Table 2.2.3.4-2 shows, for arctic category ships,
limiting type and thickness of ice enabling a ship to
navigate in a channel following an icebreaker at a low
speed (3 to 5 knots) without running a heightened
risk of damage through contact of hull with ice.

Table 2.2.3.4-3 shows, for arctic category ships
operating independently, permissible speeds which a
ship under the ice conditions set out in the table may
reach when navigating in fractures between floes or
surmounting ice isthmuses without running a heigh-
tened risk of damage through contact of hull with ice.

2.2.3.5 When choosing the category of ice
strengthening for non-arctic ships, it is recommended
to use mean values of permitted conditions of ice
navigation set forth in Table 2.2.3.5.

2.2.3.6 Arctic ships may navigate in non-arctic
freezing seas in ice conditions corresponding to those
stated in 2.2.3.4-2 and 2.2.3.4-3.

2.2.3.7 In Table 2.2.3.7 an attempt has been made
to correspond the ice category marks of the present
Rules to those of the Rules, edition 1995. The

Table 2.2.3.4-1

Service areas and conditions for ships of arctic categories

Category [Type of ice] Winter/spring navigation Summer/autumn navigation
of ice |navigation
strength- The The The The East The The |The Kara| The The East The
ening Barents |Kara Sea'[Laptev Sea| Siberian |Chuckchee| Barents Sea  |Laptev Seal Siberian |Chuckchee
Sea Sea Sea Sea Sea Sea
ENHME | ENHME | ENHME | ENHME | ENHME | ENHME | ENHME | ENHME | ENHME | ENHME
Arcd IN -t -] -+ttt |-ttt | - ==+ | ==+ +
IEN —*++ |- ——+ |- -] ———F* | +tt+t++ | ¥ttt | ——F+F+ | —=++ | =F++
Arc5 IN B [ B L I 1 I T A e [ R [ [
IEN L [ e e i B e e B o L B
Arc6 IN L [P B [ e B e i [ i o [ e e A
IEN 4+ | e+ — k¥ T T e B e I o e e e Il [ A
Arc7 IN ++++ |-+ + | =+ =+ | =+ | || |+
IEN |[++++ | ++++ ] *+++ | *+++ [ *+++ [++++|++++]|++++ | ++++ [ ++++
Arc8 IN e e B e I e e o I e B e [ o BT ARl B S IR
IEN [++++|++++|++++|++++ ] ++++ | ++++|++++]|++++ ]| ++++ | ++++
Arc9 IN e e i e e el B o e I B e I e o A ol B
IEN |[++++|++++|++++|++++|++++|++++|++++|++++|++++ ]| ++++
Symbols:

IN — independent navigation

IEN — icebreaker escorted navigation

+ — operation allowed

— — operation not allowed

* — operation connected with the increased risk of damage

EN — extreme navigation (average periodicity once in ten years)
H, M, E — hard, medium, easy navigation (average periodicity once in three years)

Note:

"For ships with ice category mark Arc7 an independent (IN) year-round navigation in the southwestern part of the Kara Sea, at EN,

H, M and E types of navigation.
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Table 2.2.3.4-2

Ship category

Permitted type and thickness of ice

Winter/spring navigation

Summer/autumn navigation

Arc4 Thin first-year Medium first-year up to 0,9 m
Arc5 Medium first-year up to 0,8 m thick Medium first-year
Arc6 Medium first-year Thick first-year up to 1,5 m
Arc7 Thick first-year up to 1,8 m Second-year
Arc8 Multi-year up to 3,4 m Multi-year
ArcY Multi-year Multi-year
Note. The classification of ice adopted according to the "Sea Ice Nomenclature" of the World Meteorological Organization (WMO):

Ice type Ice thickness

Multi-year > 3.0m

Second-year >20m

Thick first-year > 1,2m

Medium first-year 0,7— 12 m

Thin first-year < 0,7m

Table 2.2.3.4-3

Ship category Permitted speed, | Ice concentration and type Ice thickness, in m Methods of surmounting ice ridges
in knots
Winter/spring Summer/
navigation autumn
navigation
Arc4 6—38 open floating first-year ice 0,6 0,8 Continuous motion
ArcS open floating first-year ice 0,8 1,0
Arc6 open floating first-year ice 1,1 1,3
Arc7 close floating first-year ice 1.4 1,7 Episodic ramming
Arc8 10 close floating 2,1 3,0 Regular ramming
second-year ice
Arc9 12 very close floating and 3,5 4,0 Surmount of ice ridges
compact multi-year ice and episodic ramming
of compact ice fields
Table 2.2.3.5
Ship Permitted thickness of ice, in m
categor Type of operation
gory Independent navigation in open pack |Navigation in channel following an icebreaker in P P
ice at a speed of 5 knots compact ice at a speed of 3 knots
Icel 0,40 0,35 Episodically
Ice2 0,55 0,50 Regularly
Ice3 0,70 0,65 Regularly

provisions of 2.2.3.4 to 2.2.3.6 do not apply to the
ships built according to the Rules, edition 1995 and
earlier.

In accordance with the requirements of the
present Rules, ice category marks may only be
applied to such ships on the shipowner’s discretion
and after their hull examination for compliance with
the requirements of 3.10, Part IT "Hull".

2.2.4 Subdivision distinguishing marks.

Ships complying with the applicable require-
ments of Part V "Subdivision" and fully complying
with the requirements of Section 3 of the above Part
in the case of flooding of any one compartment or

any two or three adjacent compartments over
complete length of the ship in the case of design side
damage specified in 3.2 are assigned subdivision
distinguishing mark [, 2 or Bl added to the character
of classification, respectively.

2.2.5 Distinguishing marks for restricted areas of
navigation.

2.2.5.1 Ships complying with the Rules require-
ments provided for ships operating only in restricted
areas of navigation are assigned one of the following
marks: R1, R2, R2-RSN, R3-RSN or R3 added to the
character of classification to clarify restrictions of the
ship navigation as follows:
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Table 2.2.3.7
Present Rules | Rules, edition | Present Rules | Rules, edition
1995 1995
Ice ships Icebreakers
Icel J14 (L4) Icebreaker6 JIJ14 (LL4)
Ice2 JI3 (L3) Icebreaker7 JIJI3 (LL3)
Ice3 JI2 (L2) Icebreaker8 JUJI2 (LL2)
Arc4 JI1 (L1) Icebreaker9 JIJIT (LL1)
Arc5 YJ (UL)
Arc6
Arc7 VJIA (ULA)
Arc8
Arc9

.1 R1 — navigation in sea areas at seas with a wave
height of 8,5 m with 3 per cent probability and with the
ships proceeding not more than 200 miles away from
the place of refuge and with an allowable distance
between the places of refuge not more than 400 miles;

.2 R2 — navigation in sea areas at seas with
a wave height of 7,0 m with 3 per cent probability
with ships proceeding from the place of refuge not
more than 100 miles and with an allowable distance
between the places of refuge not more than 200 miles;

.3 R2-RSN — river-sea navigation at seas with
a wave height of 6,0 m with 3 per cent probability
with ships proceeding from the place of refuge:

in open seas up to 50 miles and with an allowable
distance between the places of refuge not more than
100 miles;

in enclosed seas up to 100 miles and with an
allowable distance between the places of refuge not
more than 200 miles;

.4 R3-RSN — river-sea navigation at seas with
a wave height of 3,5 m with 3 per cent probability
with due regard for particular restrictions on the area
and conditions of navigation resulting from the wind
and wave conditions of the basins with determination
of a maximum allowable distance from the place of
refuge which in no case shall be more than 50 miles;

.5 R3 — harbour, roadstead and coastal navigation
within limits established by the Register in each case.

.6 Berth-connected ship (with indication of the
positions of stay and geographical service area accor-
ding to Fig. 4.3.3.6, Part IV "Stability").

Restrictions for particular floating crane operations
(cargo-handling operations or navigation with eventual
carriage of cargoes on deck and/or in the hold) shall be
imposed by the Register in each particular case.

2.2.5.2 The restrictions provided for by 2.2.5.1
define the allowable conditions of ship’s navigation
resulting from ship’s stability and strength which are

indicated in the Seaworthiness Certificate and in the
Classification Certificate.

2.2.5.3 Particular restrictions on the area and
conditions of navigation for ships of river-sea
navigation R3-RSN are determined as the geographi-
cal place-names of basins or their parts with the
indication, where necessary, of the geographical
boundary of the navigation area within the basin,
the restrictions on proceeding from the place of
refuge and the restrictions of ship navigation by
calendar periods, or an indication of voyage between
the terminal ports. In this case, the restrictions with due
regard to the wind and wave conditions of the basins
shall be determined by using the data of Table 2.2.5.3
or the data from the submitted to the Register
justifications of possibility of ship’s navigation in the
certain area or passage, made in accordance with the
procedure approved by the Register.

2.2.5.4 Whatever the area of navigation of ships
whose stability does not comply with the require-
ments of Part IV "Stability" of the Rules imposed
upon the ships navigating in winter seasonal zones to
the North of parallel 66°30° N and to the South of
parallel 66°00" S as well as in winter in the Bering Sea,
the Sea of Okhotsk and in the Tatar Strait, the
Register specifies the appropriate restrictions by
introducing the entry into the Classification Certifi-
cate that the ship is not allowed to navigate in the
above winter seasonal zones and areas.

2.2.6 Distinguishing automation marks.

Ships and floating facilities fitted with automa-
tion equipment complying with the requirements of
Part XV "Automation" are assigned one of the
following distinguishing marks added to the char-
acter of classification, namely:

.1 AUT1 - where the automation
sufficient for the machinery installation
with unattended machinery spaces and
machinery control room;

.2 AUT2 - where the automation extent is
sufficient for the machinery installation operation
by one operator at the main machinery control room
with unattended machinery spaces;

.3 AUT3 — where the automation extent is
sufficient for the machinery installation operation
of a ship with the main machinery power output not
more than 2250 kW with unattended machinery
spaces and the main machinery control room;

.4 AUTI1-C, AUT2-C or AUT3-C — where
automation is based on computers or programmable
logic controllers (PLC) meeting the requirements of
Section 7, Part XV "Automation";

5 AUTI1-ICS, AUT2-ICS or AUT3-ICS — where
automation is made with the use of a computerized
integrated monitoring and control system meeting the
requirements of Section 7, Part XV "Automation".

extent 1is
operation
the main



Part 1. Classification

25

Table 2.2.53

Basin

Geographical restrictions

Season

The Sea of Azov

The Adriatic Sea

The Baltic Sea

The Baltic Sea and
the North Sea

The White Sea

The Ionian Sea

The Kara Sea

The Caspian Sea

The Laptev Sea and
the East-Siberian Sea

The Sea of Marmora
The Persian Gulf (the
Arabian Sea)

The North Sea

The Mediterranian Sea

The Black Sea

The Aegean Sea

The Sea of Japan and
the Sea of Okhotsk

No restrictions

South of 42°N, 20-mile coastal area along the East and West coast, crossing the sea in Otranto
Strait in the area of p. Brindizi (p. Bari) — p. Bar and in the area of the Cape Franchesco —
the Lastovo Island. North of 42°N, 40-mile coastal area with calling at ports of the West coast

No restrictions, including the Gulfs of Bothnia, Finland, Riga, the Zund, Great and
Small Belt, Kattegat Straits to the South of 57°45’N.

Exit to the Skagerrak Straits in the waters to the East of the line the Cape Skagen —
Oslo- Fjord and South of 59°N and also along the coast of Sweden in Sekken and Single-
Fjord Straits

The Onezhsky, Dvinsky and Kandalakshsky Gulfs, as well as 20-mile coastal area to the
South of 66°45'N

20-mile coastal area along the East coast from Kathira to Otronto Straits
20-mile coastal area along the East coast from the Gulf of Patraikos to the Strait of Otranto

20-mile coastal area from p. Dikson to r. Pyasing
20-mile coastal area along the North and West coast of the Yamal Peninsula from
Obskaya Guba to p. Kharasavey via the Malygin Straits

To the North of 44°30°N as well as to the South of 44°30’N within 20-mile coastal area along
the East coast up to p. Krasnovodsk, along the West coast to p. Makhachkala and from p.
Baku to p. Anzali; passage at the area of p. Beckdash (p. Krasnovodsk) — p. Baku

20-mile coastal area from the mouth of r. Yana to the mouth of r. Kolyma
Coastal area within 6 to 15 m isobath from the mouth of r. Kolyma to p. Pevek

No restrictions from Bosporus to Dardanelles Straits

East part — from Ormus Strait to 54°E; central part — coastal area along the West coast
in the area restricted by 54°E, parallel 28°59°N and line connecting islands Abu-Musa,
Khalul, Al-Kharkus, Falaika; north part — from parallel 28°59’N

Helgoland Bay to the South of 54°02’N and to the East of 7°58’E
Coastal area in the zone of traffic separation along the East-Frisian Islands and farther
on with possible calls at the ports of South coast to p. Antwerp inclusive

From Rhodes Strait in 20-mile coastal area to the ports of Israel inclusive with calls at
the port of Cyprus Island

20-mile coastal area along the North, West and East coast from p. Batumi to Bosporus

From the Dardanelles to Karpathos and Kithira Straits to the North of 36°N
Passage to the Ionian Sea through the Gulf of Saronikos, Corinth Canal, Gulf of
Corinth, Gulf of Patraikos

20-mile coastal area along the West coast from p. Vladivostok to the Preobrazhenia Bay
The Tatar Strait and the Amur Firth from the line of p. Sovetskaya Gavan — p.
Uglegorsk to the line of the Cape Menshikov — the Cape Tamlavo

Throughout the year

Throughout the year

Throughout the year

March to September

May to October
March to November
Throughout the year

July to September

August to 15 October]

March to November

20 July to September
August to September
during years of low to|
medium ice formation
determined by the
position of the Ayon
ice mass

Throughout the year

Throughout the year

Throughout the year
March to October

March to November

Throughout the year

Throughout the year
Throughout the year

Throughout the year
June to October

2.2.7 Distinguishing mark of one man bridge

operated ship.

If the navigational equipment of self-propelled
ship installed on the navigating bridge complies with

operated ships specified in Part V "Navigational

Equipment" of Rules for the Equipment of Sea-

to the character of classification.

the requirements for self-propelled one man bridge

Going Ships, a distinguishing mark OMBO is added
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2.2.8 Distinguishing mark for ships carrying
equipment for fire fighting aboard other ships.

If a ship carries supplementary systems, equip-
ment and outfit for fire fighting aboard other ships,
offshore drilling units, floating and shore facilities
and if the ship is in full compliance with the relevant
requirements of the Rules in respect to those
appliances, marks FF1WS, FF1, FF2WS, FF2 or
FF3WS are added to the character of classification
proceeding from the degree of the ship equipment
with these appliances.

The degree of the ship equipment for fire fighting
in other structures is determined on the basis of the
list of fire fighting equipment and systems prescribed
by 6.6, Part VI "Fire Protection".

2.2.9 Distinguishing mark for ships fitted with a
dynamic positioning system.

If a ship is fitted with a dynamic positioning
system complying with the requirements of Section 8,
Part XV "Automation", one of the following marks:
DYNPOS-1, DYNPOS-2 or DYNPOS-3 is added to
the ship’s character of classification, depending on
the redundancy of the dynamic positioning system.

2.2.10 Distinguishing mark for a ship intended for
carriage of refrigerated cargo.

Ships intended for carriage or storage of refri-
gerated cargo or catch in ship’s cargo spaces and/or
in thermal containers with the use of a refrigerating
plant available on board and classed in compliance
with Section 4 of the present Part of the Rules and
meeting the requirements of Part XII "Refrigerating
Plants" are assigned the distinguishing mark REF
added to the character of classification.

Ships intended for carriage or storage of refri-
gerated cargo or catch in ship’s cargo spaces and/or
in thermal containers and using non-classed refriger-
ating plant for maintaining the required temperature,
complying with the relevant requirements of Part XII
"Refrigerating Plants", are assigned the distinguish-
ing mark (REF) added to the character of classifi-
cation.

2.2.11 Distinguishing mark for ships fitted with the
main electric propulsion plant.

If a ship is fitted with the main electric propulsion
plant complying with the requirements of Section 17,
Part XI "Electrical Equipment", the distinguishing
mark EPP is added to the character of classification.

2.2.12 Distinguishing mark for ships fitted with
equipment for icing protection.

If a ship is fitted with equipment providing
effective icing protection in compliance with the
requirements of Section 4, Part XIX "Distinguishing
Marks and Descriptive Notations in the Class
Notation Specifying Structural and Operational
Particulars of Ships", the distinguishing mark
ANTI-ICE is added to the character of classification.

2.2.13 Distinguishing mark for a ship intended for
carriage of packaged irradiated nuclear fuel, pluto-
nium and high-level radioactive wastes (INF cargo).

Ships intended for carriage of packaged irra-
diated nuclear fuel, plutonium and high-level radio-
active wastes, which comply with the requirements of
7.3, Part VI "Fire Protection", are assigned one of the
following distinguishing marks added to the char-
acter of classification:

INF1 for Class INF1 ships;

INF2 for Class INF2 ships;

INF3 for Class INF3 ships.

2.2.14 Distinguishing mark for ships fitted with a
loading instrument.

If a ship is fitted with a loading instrument
complying with the requirements of 1.4.9.4 and
Appendix 2, Part IT "Hull", the distinguishing mark
LI is added to the character of classification.

2.2.15 Distinguishing mark for ships fitted with a
cargo vapour discharge system.

If a ship is fitted with a cargo vapour discharge
system complying with the requirements of 9.9,
Part VIII "Systems and Piping", the distinguishing
mark VCS is added to the character of classification.

2.2.16 Distinguishing mark for ships fitted with
an inert gas system.

If a ship is fitted with an inert gas system complying
with the requirements of 9.16, Part VIII "Systems and
Piping", one of the following distinguishing marks is
added to the character of classification:

.1 IGS-IG if a system uses an oil-burning inert gas
generator as the inert gas source and the require-
ments of 9.16.9, Part VIII "Systems and Piping" are
complied with;

.2 IGS-NG if a system uses a nitrogen generator as
the inert gas source and the requirements of 9.16.12,
Part VIII "Systems and Piping" are complied with;

.3 IGS-Pad if an inert gas system is only intended
for forming an insulating pad in cargo tanks and the
requirements of 9.16.11, Part VIII "Systems and
Piping" are complied with. This distinguishing mark
may be used where systems with inert gas supplied
from cylinders are installed as well as for systems
using inert gas and nitrogen generators whose
capacity is insufficient for assigning the distinguish-
ing marks IGS-IG or IGS-NG.

2.2.17 Distinguishing mark for ships fitted with a
crude oil washing system.

If a ship is fitted with a crude oil washing system
complying with the requirements of 9.12, Part VIII
"Systems and Piping", the distinguishing mark COW
is added to the character of classification.

2.2.18 Distinguishing mark for ships fitted with a
centralized cargo control system.

If a ship is fitted with a cargo control room
complying with the requirements of 3.2.11, Part VII
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"Machinery Installations", the distinguishing mark
CCO is added to the character of classification.

2.2.19 Distinguishing marks for ships of high
ecological safety.

Ships complying with the requirements of Sec-
tion 3, Part XIX "Distinguishing Marks and De-
scriptive Notations in the Class Notation Specifying
Structural and Operational Particulars of Ships" are
assigned with one of the following distinguishing
marks added to the character of classification:

.1 ECO — if a ship meets the requirements for
controlling and limiting operational emissions and
discharges, as well as requirements for prevention of
environmental pollution in case of emergency, as
specified in 3.4, Part XIX "Distinguishing Marks and
Descriptive Notations in the Class Notation Specify-
ing Structural and Operational Particulars of Ships";

.2 ECO-S — if a ship meets more stringent
requirements than those for assignment of the
distinguishing mark ECO in the class notation, as
specified in 3.5, Part XIX "Distinguishing Marks and
Descriptive Notations in the Class Notation Specify-
ing Structural and Operational Particulars of Ships".

2.2.20 Distinguishing mark for ships complying
with ballast water management requirements.

If a ship carries approved Ballast Water Manage-
ment Plan according to 1.4.13, Part IV "Stability" and
its ballast systems comply with the requirements of 8.7,
Part VIII "Systems and Piping", the distinguishing
mark BWM is added to the character of classification.

2.2.21 Distinguishing marks for ships fitted with a
diving system permanently installed on the ship.

If a ship is fitted with a diving system perma-
nently installed on the ship, which comply with the
relevant requirements of Rules for the Classification
and Construction of Manned Submersibles, Ship’s
Diving Systems and Passenger Submersibles, one of
the following distinguishing marks is added to the
character of classification:

.1 SDS <12 for ships fitted with a diving system
designed for diving operations at depths less than 12 m;

.2 SDS <60 for ships fitted with a diving system
designed for diving operations at depths less than 60 m;

.3 SDS >60 for ships fitted with a diving system de-
signed for diving operations at depths of 60 m and over.

2.2.22 Distinguishing mark for ships fitted with a
manned submersible.

If a ship is fitted with a manned submersible
complying with the relevant requirements of Rules
for the Classification and Construction of Manned
Submersibles, Ship’s Diving Systems and Passenger
Submersibles, the distinguishing mark MS is added to
the character of classification.

2.2.23 Descriptive notation in the class notation.

Ships complying with a definite scope of require-
ments of the Rules taking account of their structural

particulars and service conditions are assigned the
appropriate descriptive notation added to the char-
acter of classification of a ship.

The current Register rules cover certain require-
ments the fulfilment of which makes possible
introducing of the following descriptive notations in
the class notation:

Bilge water removing ship

Bulk carrier

Catamaran

Container ship

Crane vessel

Dock lift ship

Dredger

Fishing vessel

Floating crane

Floating dock

Hopper

Qil recovery ship

QOil tanker

Qil/bulk carrier

QOil/bulk/ore carrier

Ore carrier

Passenger ship

Pontoon

Ro-ro passenger ship

Ro-ro ship

Salvage ship

Shipborne barge

Special purpose ship

Supply vessel

Tanker

Tanker (water)

Tanker (wine)

Timber carrier

Tug, etc.

Note. Descriptive notation in the class notation is written
in English. At the discretion of the shipowner it may be written
in two languages, English and Russian, for example: Oil tanker
(ue¢prenanusnoe) (ESP).

To the class notations of nuclear ships and floating
facilities, nuclear support vessels, gas carriers, chemical
tankers, high-speed craft, type A WIG craft, mobile
offshore drilling units, manned submersibles and diving
systems, sea-going pleasure boats, the distinguishing

marks and descriptive notations shall be inserted in
conformity with the provisions of rules for the
classification and construction of the relevant types of
ships (refer to 1.2.2).

The descriptive notation Tanker shall be accom-
panied by a cargo carried specification in brackets
such as Tanker (water), Tanker (wine).

For ships of restricted area of navigation with the
descriptive notation Berth-connected ship (refer to
2.2.5.1.6), the descriptive notation shall be supple-
mented by the statement of ship purpose out of those
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listed in the definition of the berth-connected ship
(refer to 1.1.1).

If the scope of the Rules requirements which a ship
complies with allows, two and more descriptive
notations may be stated in the class notation of a ship
(e.g. Passenger hydrofoil craft, Supply vessel, Salvage
ships Tug) or the descriptive notation may be written as
compounds (e.g. Oil/bulk carrier, Oil/bulk/ore carrier).

If an oil tanker or oil recovery vessel complies with
the requirements for the ships, which carry petroleum
products or recover them from the sea surface and
carry them having flash point above 60 °C, this
temperature shall be indicated in the descriptive
notation. For example: Qil tanker (>60 °C), Oil/ore
carrier (>60 °C), Oil recovery ship (>60 °C).

For oil tankers fully complying with the require-
ments of Part XVII "Common Structural Rules for
Double Hull Oil Tankers" a distinguishing mark CSR
shall mandatory be added to the character of
classification.

For bulk carriers fully complying with the require-
ments of Part XVIII "Common Structural Rules for
Bulk Carriers" a distinguishing mark CSR shall
mandatory be added to the character of classification.

When adding the descriptive notation Bulk
carrier to the character of classification for ships
150 m long and over with the relevant requirements
in Part XVIII "Common Structural Rules for Bulk
Carriers" met, one of the following marks is added to
the descriptive notation:

.1 BC-A — for ships designed to carry the bulk
cargoes having density 1 t/m® and above with
specified holds empty at the maximum draught;

.2 BC-B — for ships designed to carry the bulk
cargoes having density 1 t/m® and above with all
holds loaded;

.3 BC-C — for ships designed to carry the bulk
cargoes having density less than 1 t/m°.

For bulk carriers having distinguishing mark
BC-A or BC-B in their class notation, and cargo
holds of which are designed for loading/unloading
using grabs with a mass of 20 t and over each in
compliance with the requirements of Section 1,
Chapter 12, Part XVIII "Common Structural Rules
for Bulk Carriers", after the above mark the
distinguishing mark GRAB(X), where grab mass in
tons shall be indicated instead of X, for example,
GRAB(30t), shall mandatory be added.

For all other bulk carriers addition of mark
GRAB(X) shall be voluntary.

In case when the ship has not been designed for
loading and unloading in several ports, the notation
(no MP) is added after all the above marks.

When adding descriptive notation to the character
of classification of self-propelled ships such as Chemical
tanker, Oil tanker, Bulk carrier, Ore carrier or the

word combinations: Qil/bulk carrier, Oil/ore carrier
etc. after descriptive notation it shall be added (ESP).
This means the necessity to survey these ships based on
the Enhanced Survey Programme.

For example: Oil/ore carrier (>60 °C) (ESP).

2.2.24 Limitations on validity of some distinguish-
ing marks.

When the particular scope of requirements of the
Rules on the basis of which the appropriate distinguish-
ing marks are introduced in the class notation are met
only under limitations specified by the Register, these
distinguishing marks and limitations, on exceeding of
which these marks become invalid, are added (in
parentheses) to the class notation, e.g.:
KM® Arc721AUT2Ro-ro ship (Arc72] at d<8,4 m).

2.3 ADDITIONAL CHARACTERISTICS

2.3.1 When complying with definite requirements of
the Rules stipulated by the structural features or
operational characteristics of the ship the fulfilment of
which is not reflected by distinguishing marks and
descriptive notation in the class notation, the confirma-
tion of compliance of the ship with such requirements is
certified by the entry in column "Other characteristics"
of the Classification Certificate stating for example that
the ship is fit for the carriage of dangerous goods as it is
indicated in the Certificate...; the ship is equipped for the
carriage of cargo in international standard containers on
deck and/or in appropriate holds, that the ship is suitable
for operation in waters covered with oil, etc. (refer also to
1.14.8, 1.1.5.1, 1.1.5.2 and 3.3.1.5, Part II "Hull").

2.3.2 For bulk carriers with distinguishing marks
BC-A, BC-B or BC-C (refer to 2.2.11) in the class
notation, the restrictions to be observed during
operation due to loading conditions assumed in design
(refer to 3.1.3, Section 1, Chapter 1, Part XVIII
"Common Structural Rules for Bulk Carriers") shall
be entered in column "Other characteristics" of the
Classification Certificate in the following cases:

for marks BC-A and BC-B — entry "maximum
cargo density .... t/m*" is made if the maximum
density of cargo is less than 3 t/m%;

for mark BC-A the acceptable combination of
particular empty cargo tanks is additionally entered,
for example: "cargo tanks Nos. 2, 4, ... may be empty".

2.4 ALTERATION OF MARKS IN CLASS NOTATION

2.4.1 The Register may delete or alter any mark
in the class notation in the case of any alteration of,
or non-compliance with the requirements defining the
insertion of this mark in the class notation.
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3 TECHNICAL DOCUMENTATION

3.1 GENERAL

3.1.1 General provisions pertinent to the considera-
tion and approval (agreement) of technical documenta-
tion of ships, materials and equipment are given in
Part II "Technical Documentation" of Rules for
Technical Supervision during Construction of Ships
and Manufacture of Materials and Products for Ships.

3.1.2 This Part of the Rules contains lists of
documentation of the technical and technical work-
ing design, as well as of the working documentation
of ship under construction, to be submitted to the
Register for consideration and approval.

3.1.3 Requirements for the scope of technical
documentation of a ship under conversion, repair or
renovation, transfer of class, as well as during the
initial survey of ship not built under the technical
supervision of the Register or any other classification
body, are given in Part I "General Provisions" of
Rules for the Classification Surveys of Ships in
Service.

3.1.4 Requirements for the scope of technical
documentation of materials and products for ships
are given in the relevant Parts of the Rules.

3.2 TECHNICAL DESIGN DOCUMENTATION AND DETAIL
DESIGN DOCUMENTATION OF A SHIP
UNDER CONSTRUCTION

3.2.1 General provisions.

Before the beginning of the construction of a ship
technical design documentation proving that the
requirements of the Register rules applicable to the
ship concerned are complied with shall be submitted to
the Register for consideration. The documentation for
consideration shall be submitted to the Register as a
rule in three copies completed in accordance with the
lists given in 3.2.2 to 3.2.11 taking into account the
peculiarities and type of a ship.

3.2.2 General:

.1 general ship’s specification (no stamp of
approval is needed);

.2 general arrangement plans with indication of
escape routes;

.3 list of associated equipment and materials with
indication of the basic technical data, manufacturer
and availability of the approval of the Register or
other competent body (no stamp of approval is
needed);

.4 drawing of explosion-dangerous zones and
spaces;

.S list of regime measures carried out by the
shipowner when preparing the oil recovery ship
for performing operations on elimination of oil
spillage;

.6 list of measures and engineering solutions to
ensure electrostatic and galvanic sparking safety
including descriptions and arrangement plans of
relevant structures and equipment;

.7 plan showing the position of the IMO number
on board the ship in accordance with the requirements
of regulation XI-1/3 of SOLAS-74/2004 (for all
passenger ships of 100 gross tonnage and above and
for all cargo ships of 300 gross tonnage and above).

3.2.3 Hull documentation.

3.2.3.1 In the case of subsequent approval of
working documentation the following documentation
shall be submitted':

.1 hull members scantlings determination, as well as
analysis of the overall longitudinal strength and stability
of members for all specified loading conditions of the
ship including the loading and carriage of bulk cargoes
other than grain (no stamp of approval is needed);

.2 midship section plan with the most typical
trans-verse sections with indication of spacing
between main longitudinal and transverse members,
main particulars of the ship and their ratios, class
notation of a ship;

.3 constructional profile with indication of frame
spacings, boundaries of the portions of the ship’s
length, position of the watertight bulkheads, pillars,
arrangement of superstructures and deckhouses;

.4 deck and platform plans with indication of
design loads (including the loads induced by lift
trucks and containers), positions and dimensions of
openings, their strengthening, end structures of the
side coamings;

.5 double bottom (single bottom) plan together
with sea chest section and with indication of pressure
in the blowing system. For bulk carriers and ore
carriers an allowable load on inner bottom plating
shall be indicated;

.6 shell expansion with indication of the bound-
aries of the ship’s hull sections, positions and
dimensions of openings in shell plating, and for ships
strengthened for navigation in ice also the upper and
lower edges of the ice belt and corresponding forward
and aft draughts (with due regard for trim), arrange-
ment of intermediate frames. Shell expansion for

! All drawings mentioned below shall indicate the scantlings of the hull members, their material (with indication of grades according
to Part XIII "Materials"), as well as typical sections and details, types and dimensions of fillet welds.
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glass reinforced ships shall be submitted if the outer
shell plating has different thickness;

.7 drawings of longitudinal and transverse bulk-
heads including tank wash bulkheads (for tanks the
heights of overflow and air pipes shall be indicated);

.8 drawing of the after end framing and
sternframe;

.9 drawing of the fore end framing and stem;

.10 drawings of propeller brackets and bossings,
as well as fixed nozzles;

.11 drawings of seatings of main machinery and
boiler bearers with bottom construction in that area
with indication of the type and power of machinery
as well as with indication that seatings and bearers
comply with the requirements of the supplier’s
technical documentation on main machinery and
boilers or that no special requirements are placed by
the supplier on the seatings and bearers;

.12 drawing of superstructures and deckhouses;

.13 basic parameters of the hull protection by
damping from damages when mooring (for ships to
be moored at sea to other ships).

3.2.3.2 With no subsequent approval of working
documentation, documentation as stated in 3.2.3.1
shall be submitted with indication of tables of
pressure heads, compartments, dimensions and posi-
tion of manholes and other openings on the double
bottom plan (refer to 3.2.3.1.5).

The following documentation shall be submitted
additionally:

.1 scheme of welding quality control and table of
hull welding containing the following information:

.1.1 name and thickness of structural components
to be joined;

.1.2 shape or symbol of edge preparation;

.1.3 marks and grades of base metal;

.1.4 marks and grades of welding consumables;

.1.5 method of welding and position of joint in
space.

If the information indicated in 3.2.3.2.1.1.1 to
3.2.3.2.1.1.5 is stated to the full in the drawings of the
ship hull, then submission of the table of welding is
not required;

.2 subdivision of hull into sections, including
brief description of prefabricating and welding
methods (no stamp of approval is needed);

.3 description of the basic technological process of
joining hull parts afloat based on the methods of
carrying out such operations acceptable for the Register;

.4 detailed description of the technological hull
constructing process, containing the information on
materials, methods of forming the structural items,
necessary conditions required during hull construc-
tion, as well as analysis of the structural strength
both local and general (only for ships constructed of
glass-reinforced plastic);

.5 scheme of tightness test of hull structures;

.6 drawings of penetrations of piping, ventilation
ducts, cable ducts, etc. through bulkheads, decks,
inner bottom, watertight floors and web members;

.7 hull painting list;

.8 programme of mooring tests and sea trials;

.9 Loading Manual for ships of 65 m and over in
length (refer to 1.4.9, Part IT "Hull").

3.2.4 Documentation on arrangements, equipment
and outfit.

3.2.4.1 In the case of subsequent approval of
working documentation, the following shall be
submitted:

.1 arrangement plan of openings in hull, super-
structures and deckhouses with indication of coam-
ing heights and type of closing appliances;

.2 strength calculation of closing appliances (no
stamp of approval is needed);

.3 general arrangement plans of steering gear,
active means of ship’s steering, anchor, mooring and
towing arrangements;

.4 calculations of strength and efficiency of the
rudder, calculations of means of ship’s active steer-
ing, anchor, mooring and towing arrangements, as
well as diagram of tractive force for tugs (no stamp of
approval is needed);

.5 drawings of signal masts and rigging;

.6 calculation of signal masts and rigging (no
stamp of approval is needed);

.7 general arrangement plan of guide members
for containers in holds;

.8 calculation of guide members for containers in
holds (no stamp of approval is needed);

.9 drawings of openings in subdivision bulkheads
and their closing appliances.

3.2.4.2 With no subsequent approval of working
drawings the documentation as stated in 3.2.4.1 shall
be submitted, as well as:

.1 list of emergency outfit and its arrangement;

.2 programme of mooring tests and sea trials;

.3 documentation stated in 1.3.4, Part III "Ar-
rangements, Equipment and Outfit".

3.2.5 Documentation on stability (no stamp of
approval is needed) and manoeuvrability:

.1 lines drawing, coordinate tables of lines drawing;

.2 hydrostatic curves;

.3 curves of areas and static moments of hull
cross sections;

.4 calculations and curves of arms of form
stability (cross-curves) with schemes of hull volumes
taken into account;

.5 summary table of displacements, positions of
centre of gravity, trim and initial stability for various
loading conditions;

.6 calculation materials relating to verification of
ship’s stability according to the Rules; mass tables for
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various loading conditions with indication of dis-
tribution of cargoes, fuel oil, fresh water and liquid
ballast in tanks; calculations of roll amplitude and
weather crite-rion; diagrams of windage area of a
ship and calculations of heeling moments; calcula-
tions of heel caused by crowding of passengers and
by turning; calculations of icing, angles of flooding,
corrections for free surface effect of liquid cargoes
and stores; arrangement plans of openings in hull,
superstructures and deckhouses, etc.;

.7 summary table of the results of stability
verification according to the Rules and curves of
static or dynamic stability;

.8 stability calculations for the case of loading
and stowage of bulk cargoes other than grain;

9 program of full-scale and maneuverability
trials in compliance with the Guidelines on Deter-
mining the Maneuvering Qualities of Ships.

3.2.6 Documentation on subdivision:

.1 calculation on probability estimation of sub-
division (if required) and curves of floodable length
of compartments (no stamp of approval is needed);

.2 calculations of damage stability and trim
including static stability curves (no stamp of approval
is needed);

.3 plan of subdivision showing all watertight
structures and openings with indication of types of
closing appliances, as well as arrangements used for
equilizing heel and trim of the damaged ship;

.4 cross-curves of stability (for damaged ship) if
necessary for the adopted method of damage stability
calculation (no stamp of approval is needed);

.5 calculations of sectional areas of cross-flooding
fittings and of uprighting time of ship (no stamp of
approval is needed);

.6 corner point coordinate table for compart-
ments and tanks;

.7 arrangement plan of the alarm system on water
presence in bulk carriers compartments sensors,
including technical description of the alarm system
equipment; type approval certificate for the alarm
system; arrangement of the alarm system with
indication of the equipment location at the ship
general arrangement plan; documents with indication
of the fastening, protection and test methods of the
alarm system equipment; list of cargoes, the 50 per cent
mixture of which with sea water does not affect
operational capabilities of sensors covered with
protective casing; description of procedures necessary
to be performed if the alarm system fails; require-
ments on maintenance of the alarm system equip-
ment.

3.2.7 Documentation on fire protection.

3.2.7.1 In the case of subsequent approval of
working documentation, the following shall be
submitted:

.1 documents on structural fire protection:

.1.1 arrangement plan of fire-protective divisions
including doors and penetrations (cutouts) in these
structures with indication of categories of these
spaces in compliance with 2.2.1.3, 2.2.1.5, 2.3.3 or
2.4.2. Part VI "Fire Protection", as well as numbers
of type approval certificates for structures, doors and
penetrations(cutouts);

.1.2 schemes or description of insulation, lining,
finishing, deck covering and other finishing materials
with indication of numbers of type approval certifi-
cates for materials issued in compliance with the Fire
Test Procedures Code (refer to 1.6 and 2.1.1.5 to
2.1.1.9, Part VI "Fire Protection");

.1.3 calculations required by 2.1.1.4 and 2.1.1.10,
Part VI "Fire Protection";

.2 elementary diagrams of fire extinguishing
systems and smoke detection system by air sampling
with associated calculations and other data, which
confirm the fulfillment of the requirements of Part VI
"Fire Protection";

.3 list of fire-fighting outfit with indication
of numbers of type approval certificates for outfit
items.

3.2.7.2 With no subsequent approval of working
documentation the documentation specified in 3.2.7.1
shall be submitted, and additionally:

.1 structural drawings of assemblies and parts of
fire-protective divisions;

.2 structural drawings of insulation, lining and
deck covering;

.3 arrangement plan of fire-fighting outfit;

.4 list of spare parts and tools;

.5 fire extinction systems tests programs;

.6 preliminary fire plan (refer to 3.3.6.8).

3.2.8 Documentation on machinery and boiler
installations.

3.2.8.1 In the case of subsequent approval of
working drawings the following shall be submitted:

.1 general arrangement plans of machinery and
equipment in the machinery spaces of category A
(refer to 1.2, Part VII "Machinery Installations")
with indication of escape routes also in emergency
diesel generator spaces;

.2 diagram and description of the remote control
for main machinery complete with information on
equipment of remote control stations with control
devices, indication and alarm signalling devices,
means of communication and other arrangements;

.3 documentation on shafting:

.3.1 general view of shafting;

.3.2 drawings of sterntube and parts of sterntube
arrangement;

3.3 drawings of shafts (propeller, intermediate
and thrust);

.3.4 drawings of shaft connections and couplings;
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3.5 drawings of journal and thrust bearings of
shafting and their fastening to seatings;

3.6 strength calculation of shafts and their
fastening parts (no stamp of approval is needed);

3.7 calculation of the number of shaft bearings,
their position and experienced loads (no stamp of
approval is needed);

.3.8 calculation of fitting of propeller and
shafting couplings (no stamp of approval is needed);

.3.9 torsional vibration calculations in conformity
with Section 8, Part VII "Machinery Installations" (no
stamp of approval is needed). In some cases, an axial
vibration calculation may be required;

.3.10 sterntube bearing and sterntube seal lubri-
cation and cooling diagrams;

.3.11 calculation of bending vibration of shaft in
accordance with the requirements of Section 5,
Part VII "Machinery Installations" (no stamp of
approval is needed);

.4 documentation on propeller:

.4.1 general view of propeller;

.4.2 drawings of blade, boss and items for their
securing (for detachable blade propeller and con-
trollable pitch propeller);

4.3 diagrams of actuating mechanism of CP-
propeller and its description (no stamp of approval is
needed on descriptions);

4.4 drawings of the main parts of the pitch
control gear of CP-propeller, including hydrocylin-
ders, push-pull rods, pistons, slides, lubricating oil
supply tube to hydrocylinder in hub;

4.5 strength calculation of propeller blade and
for detachable blade propellers and CP-propellers —
also calculation of fastening of blades to the boss (no
stamp of approval is needed);

.5 documentation on active means of the ship’s
steering (AMSS):

5.1 general arrangement plans with necessary
sections and sealing details;

.5.2 drawings and calculations of propeller,
shafts, couplings, pinions, gear wheels of steerable
propellers, waterjets and thrusters (no stamp of
approval is needed on calculations);

5.3 drawings of shafts, gearing, rotors, blades
and blade turning mechanism of vertical-axis pro-
pellers as well as strength calculations of the driving
shaft of rotor, blade, gearing (no stamp of approval is
needed on calculations);

.5.4 drawings of bearings and seals;

.5.5 hull member drawings and analyses of
connections, propeller nozzles and tunnel drawings
(no stamp of approval is needed on calculations);

.5.6 diagrams of cooling, lubricating, hydraulic
turning systems for steerable propellers (blades of
CP-propellers) as well as particulars of pipings of the
above systems;

5.7 calculations and diagrams of electric drives
for electrically driven AMSS (no stamp of approval is
needed on calculations);

.5.8 documentation on monitoring, control, and
protection systems;

.5.9 torsional vibration calculations (for main
AMSS and dynamic positioning systems) and service
life calculation of rolling bearings (no stamp of
approval is needed on calculations).

Moreover, the Register may require presentation
of rotational and pendular vibration calculations for
steerable propellers if used as main AMSS;

.5.10 material specifications for principal compo-
nents;

.5.11 prototype and pilot specimen test programme;

.5.12 description, service and maintenance man-
ual (no stamp of approval is needed);

.6 documentation on refrigerating plants (refer to
4.3).

3.2.8.2 With no subsequent approval of working
drawings, documentation as stated in 3.2.8.1 shall be
submitted, including information on treatment and
geometry of working surfaces, heat treatment,
tolerances on mating parts, hydraulic tests, non-
destructive test and additionally:

.1 calculation of parameters of shafting align-
ment (no stamp of approval is needed);

.2 drawings of seating and attachment fittings of
main machinery, shafting bearings and boilers;

.3 list of spare parts;

.4 programme of mooring tests and sea trials.

3.2.9 Documentation on automation equipment.

3.2.9.1 In the case of subsequent approval
of working drawings, the following shall be sub-
mitted:

.1 list of systems, devices and elements used in
automation systems, their technical description with
indication of the purpose, principle of operation,
data on reliability and Register approval,

.2 circuit schemes and block diagrams of alarm
and warning systems, including diagrams of power
supply;

3 list of controlled parameters with indication of
types of devices, manufacturers, data on reliability
and Register approval for devices;

.4 technical documentation on remote automated
control for main engines and CP-propellers: circuit
schemes and block diagrams, front panels of the
remote automated control deck with indication of all
devices, diagram of power supply to remote auto-
mated control, diagrams of protection, alarm and
indication of parameters of main engines and CP-
propellers;

.S circuit schemes and block diagrams of auto-
mation systems for main engines (cooling, lubricating
oil, fuel oil preparation systems, etc.);
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.6 technical documentation on automation of
auxiliary engines and electric generating plant: circuit
schemes and block diagrams, front panels of control
desks for electric generating plant with indication of
all devices, diagram of power supply, protection,
signalling and indication of parameters of auxiliary
engines and electric generators;

.7 technical documentation on automation of
boiler installation: circuit schemes and block dia-
grams, front panels of control desks with indication
of all devices, diagrams of power supply, protection,
signalling and indication of parameters;

.8 circuit schemes and block diagrams of auto-
mation of starting air compressors, including dia-
grams of protection, alarm and indication;

.9 circuit schemes and block diagrams of automa-
tion and remote control of bilge and ballast systems,
diagrams of power supply, signalling and indication;

.10 circuit schemes and block diagrams of remote
level sounding in tanks;

.11 drawings of front panels of desks and boards of
control and alarm signalling systems at the main control
station and on the bridge with indication of all devices;

.12 general arrangement plans of automation
equipment at the main control station and on the
bridge.

3.2.9.2 With no subsequent approval of working
plans documentation as stated in 3.2.9.1 shall be
submitted and additionally:

.1 circuit schemes and block diagrams of auto-
mation systems supervised by the Register and stated
in the appropriate parts of the Rules which are not
indicated in 3.2.9.1;

.2 programme of mooring tests and sea trials;

.3 list of spare parts for particular automation
systems.

3.2.10 Documentation on systems and piping.

3.2.10.1 In the case of subsequent approval of
working plans the following documentation shall be
submitted:

.1 documentation on ship’s systems:

.1.1 bilge system diagram;

.1.2 ballast system diagram;

.1.3 heeling and trimming system diagrams, as
well as diagrams of devices (automatic or manually
controlled) for ship trimming by crossflooding;

.1.4 air, overflow and sounding pipes diagrams;

.1.5 diagrams of ventilation and air conditioning
systems of accommodation, service, cargo, machinery
and working spaces with indication of watertight
bulkheads and fire-proof divisions, arrangement of
fire dampers, as well as indication of closures of
ventilation ducts and openings;

.1.6 diagrams of sewage and other waste water
systems, as well as scuppers with indication of
watertight bulkheads, freeboard deck and distances

from waterline or freeboard deck to appropriate
openings, as stated in 4.3.2.4 and 4.3.2.6, Part VIII
"Systems and Piping";

.1.7 diagrams of blowing and heating systems of sea
chests, heating system of side fittings, heating system
for liquids in tanks, steaming system for tanks;

.1.8 diagram of the compressed air system for
tyfons, for blowing the sea chests;

.1.9 diagrams of hydraulic systems for drives of
mechanisms and arrangements;

.1.10 diagrams of systems: cargo, stripping,
vapour emission control and gas vent systems (for
oil tankers and combination carriers);

.1.11 calculations of the systems: bilge, ballast,
vapour emission control; ventilation of accumulator
rooms, cargo pump rooms, enclosed spaces and holds
intended for the carriage of motor vehicles (no stamp
of approval is needed);

.1.12 diagram of thermal liquid system;

.2 documentation on machinery installation
systems:

.2.1 diagrams of live and exhaust steam systems;

.2.2 diagrams of blowing-off systems for boilers,
machinery and steam piping;

.2.3 diagram of condensate and feed water
system;

.2.4 diagram of fuel oil system;

.2.5 diagram of lubricating oil system;

2.6 diagrams of fresh and sea water cooling
systems;

.2.7 diagram of starting air system;

.2.8 diagram of exhaust gas pipes and uptakes;

2.9 drawing of sea chests and ice chests equipment;

.2.10 calculation of starting air system (no stamp
of approval is needed);

.2.11 calculation of fuel oil service tank capacity
of emergency diesel-generator (no stamp of approval
is needed).

3.2.10.2 With no subsequent approval of working
plans the documentation as stated in 3.2.10.1 shall be
submitted including the information on materials,
insulation, manufacture, assembling, arrangement,
hydraulic tests, etc. and additionally:

.1 drawings of silencers and spark arresters of
exhaust gas pipes and uptakes;

.2 programme of mooring tests and sea trials.

3.2.11 Documentation on electrical equipment.

3.2.11.1 In the case of subsequent approval of
working plans, the following shall be submitted:

.1 circuit diagrams of power generation and
distribution from the main and emergency sources of
electrical power: ship’s mains, lighting (up to section
switchboards) and navigation lights;

.2 circuit diagrams and general arrangement plans
of main and emergency switchboards, control desks
and other switchboards of non-standard design;
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.3 calculation results of necessary output of ship’s
electric power plant providing for the operating
conditions specified in 3.1.5, Part XI "Electrical
Equipment", substantiation of the choice of the
number and output of generators, as well as
calculation of output of emergency sources of
electrical power (no stamp of approval is needed);

.4 calculation results of cross-sections of cables
with indication of their types, currents and protection
(no stamp of approval is needed);

.5 circuit or detailed diagrams of the main
current, excitation, control, pilot, signalling, protec-
tion and interlocking of the electric propulsion plant;

.6 calculation results of necessary output of the
propulsion generators to ensure normal operation
under all operating conditions of ship’s service (no
stamp of approval is needed);

.7 calculation results of short-circuit currents and
analysis of selective properties of protection equip-
ment for rated current generators or for generators
working in parallel in excess of 1000 A (no stamp of
approval is needed);

.8 calculation results of illumination intensity for
spaces (no stamp of approval is needed);

9 circuit diagrams of electric engine telegraph,
telephone communication, general alarm system, fire
detection and fire alarm systems, alarms to warn that
fire smothering system is put into action, signalling
systems of closing of watertight and fireproof doors,
alarms in the engineers’ accommodation spaces;

.10 circuit diagrams of essential electric drives;

.11 diagrams of lubrication systems for electric
machines and air cooling systems for main electric
machines;

.12 diagrams of earthing of the protection system
and, if necessary, calculations of lightning conductors
for tankers, gas carriers, drilling units and non-metal
ships;

.13 circuit diagram of cable runs with indication
of spaces which they pierce;

.14 capacity calculation results for accumulator
batteries of emergency lighting, navigation lights,
general alarm system, fire alarm system and fire
smothering appliances starting devices of the emergency
diesel-generator set (no stamp of approval is needed);

.15 results of preliminary calculations of factors
accounting for voltage anharmonicity in different
parts of ship’s mains when using power semiconduc-
tor units (no stamp of approval is needed);

.16 information on electrical equipment installed
in explosion dangerous zones, areas and spaces with
indication of its version for each space;

.17 calculation of expected efficiency of overload
protection of generator sets by means of disconnec-
tion of the part of consumers with explanations of the
number of disconnection steps and the list of

disconnected consumers in every step (no stamp of
approval is needed);

.18 diagram and drawing of disconnection and
blocking system of electrical equipment which is not
used in operations on elimination of oil spillage;

.19 instruction on preparation and application of
electrical equipment for elimination of oil spillage
determining procedure of compulsory disconnection
and blocking of electrical consumers without Certi-
ficates on Safe Type Electrical Equipment (no stamp
of approval is needed);

.20 drawings of equipment layout and cable
laying in dangerous areas and spaces. Documenta-
tion (certificates issued by competent bodies), con-
firming the possibility of using the electrical
equipment in dangerous areas and spaces;

.21 documentation on fixed and portable devices
for measuring and signalling of explosive concentra-
tions of gases;

.22 calculation of voltage dip when a consumer
with maximum starting power is switched on (no
stamp of approval is needed);

.23 list of all essential electrical equipment installed
on board the ship with indication of technical
characteristics and data on approval of this equipment
by the Register or another competent body;

.24 list of measures to be taken to ensure the
electromagnetic compatibility of ship equipment;

.25 list of spare parts.

3.2.11.2 With no subsequent approval of working
plans, documentation as stated in 3.2.11.1 shall be
submitted, as well as the following:

.1 drawings of cable runs and their penetrations
through watertight, gastight and fire-fighting bulk-
heads, decks and platforms with indication of
measures taken to suppress radio interferences;

.2 diagrams of main and emergency lighting in
the spaces and places of arrangement of essential
appliances, evacuation routes, survival craft embar-
kation stations at the deck and outboard (supplying
from section switchboards);

.3 programme of mooring tests and sea trials;

4 drawings of arrangement and installation of
electrical equipment in all spaces and zones of the ship;

.5 assembly drawings (only for non-standard
articles) of main switchboards, emergency switch-
boards, electric propulsion plant boards, control
stations and desks, special boards, power and lighting
switchboards;

.6 diagrams and installation drawings of devices
for measuring non-electric values (level, pressure,
temperature indicators, etc.).

3.2.11.3 Where refrigerating plants are to be
classified, documentation as stated in 3.2.11.1 and
3.2.11.2 shall contain data concerning electrical
equipment of refrigerating plant.
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3.3 WORKING DOCUMENTATION FOR A SHIP
UNDER CONSTRUCTION

3.3.1 General:

.1 lists of emergency, fire extinguishing and other
outfit with indication of main technical character-
istics and its position in a ship; lists of spare parts and
special tools. These lists shall be submitted for all
sections where it is specified by the Rules;

.2 programmes of mooring tests and sea trials;

.3 plan showing the position of the IMO number
on board the ship in accordance with the requirements
of regulation XI-1/3 of SOLAS-74/2004 (for all
passenger ships of 100 gross tonnage and above and
for all cargo ships of 300 gross tonnage and above).

3.3.2 Hull documentation:

.1 stem and sternframe drawings;

.2 drawings of sections and details of the main
hull, including decks, transverse and longitudinal
bulkheads, sides, bottom, double bottom (with
indication of the position of manholes and openings),
tanks outside the double bottom being a structural
part of the hull, etc.;

.3 drawings of sections and details of super-
structures and deckhouses;

.4 drawings of engine and boiler casings, coam-
ings and sills, companions and other guards of
openings in the ship’s hull;

.5 drawings of propeller shaft tunnel, recesses and
escape trunks;

.6 drawings of propeller brackets and bossings;

.7 drawings of seatings for main machinery,
boilers and bearings of shafting, seatings of aux-
iliaries, equipment and arrangements included in the
nomenclature;

.8 bulwark drawings;

.9 plan of testing the hull for watertightness;

.10 plan of weld control of hull and super-
structures and table of hull welding, containing the
information given in 3.2.3.2.1;

.11 plan of subdivision of hull into sections;

.12 description of the basic technological process of
joining hull parts afloat, based on the methods of
carrying out such operations acceptable for the Register;

.13 hull painting list;

.14 Loading Manual for ships of 65 m and over in
length (refer to 1.4.9, Part II "Hull");

.15 Information (booklet) on Stability and
Strength during Loading, Unloading and Stowage
of Bulk Cargoes Other than Grain (refer to 1.4.9.7,
Part IT "Hull").

3.3.3 Documentation on arrangements, equipment
and outfit:

.1 general arrangement plans of assemblies and
parts of closing appliances in hull, superstructures
and deckhouses, in the subdivision bulkheads;

.2 general arrangement plans of assemblies and
parts of steering gear, active means of ship’s steering,
anchor, mooring and towing arrangements, as well as
spar and rigging, and guard rails;

.3 general arrangement plans of assemblies and
parts of bulk cargo separation fittings.

3.3.4 Documentation on stability and manoeuvr-
ability:

preliminary Information on Stability and calcu-
lations provided that these are not included in the
documentation submitted according to 3.2.5.1 to
3.2.5.9.

3.3.5 Documentation on subdivision:

preliminary Information on Emergency Trim and
Stability and calculations on which it is based
(provided that these are not included in the doc-
umentation submitted according to 3.2.6).

3.3.6 Documentation on fire protection:

.1 structural drawings of assemblies and parts of
fire-protection divisions;

.2 structural drawings of insulation, lining and
deck covering;

.3 structural drawings of assemblies and equip-
ment of fire extinction systems with required calcula-
tions;

.4 arrangement plans of fire-fighting outfit;

.5 list of spare parts and tools;

.6 fire extinction systems tests programs;

.7 operational diagrams and fire extinction
systems operational manuals, which shall be available
on board a ship in compliance with Part VI "Fire
Protection";

.8 fire plan according to 1.4, Part VI "Fire
Protection" (stamp of approval shall be placed upon
a completion of the ship’s construction).

3.3.7 Documentation on systems and piping:

.1 ship’s system drawings:

.1.1 bilge;

.1.2 ballast;

.1.3 heeling and trimming, diagram and con-
struction of arrangements (automatic and manual-
controlled) used for equalizing the damaged ship by
means of counterflooding;

.1.4 air, overflow, sounding pipes, liquid level
indicators, systems of remote level sounding in fuel
tanks, cargo and slop tanks of the tankers;

.1.5 ventilation of accommodation, service, car-
go, machinery and working spaces, construction of
dampers and shut-off fittings of ventilation and other
openings necessary for fire safety of the ship;

.1.6 gas vent pipes and gas vent equipment
(design of flame arresters, flame-arresting gauzes,
breathing valves and high-velocity devices);

.1.7 sewage, drainage and scuppers;

.1.8 cargo and stripping;

.1.9 liquid cargo heating;
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.1.10 fuel oil loading and transfer system;

.1.11 thermal liquid;

.2 drawings of propulsion plant piping:

.2.1 live and waste steam and blow-off pipes;

.2.2 feed water, condensate and evaporator;

.2.3 fuel oil;

.2.4 lubricating oil;

.2.5 cooling;

.2.6 exhaust manifold and uptakes;

.2.7 compressed air;

.2.8 heating system of fuel oil, water and
lubricating oil; structural drawings of details and
connections of heating elements;

.2.9 position and details of attachment of bottom
and side fittings;

.3 structural drawings of leading the pipes and
vent ducts through the watertight bulkheads, fire-
proof divisions, decks and platforms.

3.3.8 Documentation on machinery and boiler
installations:

.1 drawings of installation and attachment of
main machinery and steam boilers;

.2 drawings of fittings of fuel oil and lubricating
oil tanks;

.3 drawings of silencers and spark arresters in
exhaust gas pipes and uptakes;

.4 drawings of shafting and stern tube:

.4.1 thrust, intermediate and propeller shafts;

4.2 main and thrust bearings and their attachment;

.4.3 couplings;

.4.4 stern tube and details of stern tube arrange-
ment (bushes, bearings, sealings);

.S fixed-pitch propeller (together with details of
fastening of blades, if detachable blade propeller is
fitted);

.6 controllable pitch propeller (CPP):

.6.1 hub complete;

.6.2 blades;

.6.3 propeller shaft and fastening thereof to the hub;

.6.4 oil transfer block in assembly;

.6.5 pitch actuating mechanism complete (PAM);

.6.6 shaft of pitch actuating mechanism (PAM);

.7 drawings of installation and attachment of
AMSS:

7.1 drawings of propellers and impellers (when
CPP are used, refer to 3.3.8.6);

/7.2 drawings of bearings and seals;

7.3 drawings of shafts, couplings, gear wheels,
pinions.

Note. For propellers not covered by the requirements of
the Rules, the list of the working plans shall be agreed with the
Register in each individual case.

3.3.9 Documentation on automation systems and
devices:

mounting and structural drawings of blocks of
automation systems and devices, sensors, alarm
devices, instruments, as well as of switchboards and
desks of control and monitoring.

3.3.10 Documentation on electrical equipment:

.1 diagrams of main and emergency lighting
circuits in the spaces and places of arrangement of
essential appliances, evacuation routes, survival craft
embarkation stations at the deck and outboard
(supplying from the section switchboards);

.2 cable installation drawings with indication of
cable penetrations through the watertight,
gastight and fire-fighting bulkheads, decks and plat-
forms;

.3 structural assembly drawings (for non-stan-
dard articles only) including:

.3.1 main switchboards;

.3.2 electric propulsion plant boards;

.3.3 emergency switchboards;

.3.4 control stations and desks;

3.5 special boards;

3.6 power and lighting switchboards;

.4 arrangement and installation drawings and
diagrams of devices intended for measuring non-electric
values (level, pressure, temperature indicators, etc.);

.5 drawings and diagrams of devices for suppres-
sion of radio interference;

.6 arrangement and installation drawings of
electrical equipment in all ship’s rooms and spaces;

.7 corrected drawings and diagrams specified in
3.2.11.1.

3.3.11 Documentation on refrigerating plants is
specified in 4.3.3.

4 CLASSIFICATION OF REFRIGERATING PLANTS

4.1 GENERAL

4.1.1 For ensuring safety of a ship and preventing
ozone-destructive effect of refrigerants on environ-
ment the refrigerating plants installed in ships classed

with the Register are subject to surveys in the
following cases:

.1 refrigerating plants working with Group II
refrigerants in accordance with Table 2.2.1, Part XII
"Refrigerating Plants";
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.2 refrigerating plants working with Group I
refrigerants and comprising the compressors with
theoretical suction capacity 125 m®/h and above;

.3 refrigerating plant ensures the functioning of
systems affecting the ship safety.

4.1.2 From the number of the refrigerating plants
stated in 4.1.1 the Register assigns a class to:

.1 refrigerating plants intended for developing
and maintaining the required temperatures in refri-
gerated cargo spaces of transport ships, as well as in
thermal containers to provide proper carriage of
goods;

.2 refrigerating plants intended for developing
and maintaining the required temperatures in refri-
gerated cargo spaces, for cold-treatment of sea
products (cooling, freezing) and supplying the cold
necessary for operation of process plants in fishing
ships and other ships used for processing of the
biological resources of sea;

.3 refrigerating plants intended to maintain the
required conditions for transportation of liquefied
gas in bulk in gas carriers.

Other refrigerating plants from the number of
those stated in 4.1.1 subject to the Register super-
vision are cosidered unclassed.

4.2 CLASS OF A REFRIGERATING PLANT

4.2.1 General.

4.2.1.1 The Register may assign a class to a
refrigerating plant after the ship’s construction, as
well as assign, or renew a class of a refrigerating plant
installed in a ship in service.

4.2.1.2 Assignment or renewal of a class means
that the refrigerating plant fully or to a degree
considered acceptable by the Register complies with
the requirements of the relevant Rules. The fact of a
class being assigned or renewed indicates that the
refrigerating plant complies either fully or to a degree
deemed acceptable by the Register, with the require-
ments of the relevant Rules and is taken under the
Register supervision, and that the technical condition
of the plant is in accordance with the provisions of
design specifications included in the Classification
Certificate for the Refrigerating Plant.

4.2.1.3 Assignment or renewal of a class granted
to a refrigerating plant shall be confirmed by the issue
of a Classification Certificate after the survey carried
out.

4.2.2 Class notation of a refrigerating plant.

4.2.2.1 The character of classification of a
refrigerating plant consists of the following marks:

REF® — for a refrigerating plant built according
to the Rules and surveyed by the Register;

REF* — for a refrigerating plant built according
to the Rules of a classification body recognized by the
Register, surveyed by that classification body and
then classed by the Register;

(REF)% — for a refrigerating plant built without
being surveyed by a classification body recognized by
the Register or without being surveyed by a
classification body at all, but subsequently classed
with the Register;

REF* — for a refrigerating plant built according
to the Rules of an IACS Member Society, surveyed
by that Society during construction and subsequently
classed by the Register, if the refrigerating plant does
not fully comply with the requirements of Part XII
"Refrigerating Plants".

4.2.2.2 Mark of a capability to cargo refrigeration.

If the refrigerating plant has a capacity sufficient
to refrigeration of a non-precooled cargo on ship-
board during a period of time that provides
preservation of that cargo, a distinguishing mark
PRECOOLING shall be added in the character of
classification.

In such a case a note specifying the conditions of
cargo cooling on shipboard shall be entered into the
Classification Certificate for the refrigerating plant
and in the Register Book.

4.2.2.3 Mark of capability for cooling or freezing
sea products.

An additional mark QUICK FREEZING is
added to the character of classification if the plant
is intended for cooling or freezing sea products and is
in accordance with the relevant requirements speci-
fied in Part XII "Refrigerating Plants".

4.2.2.4 Additional character letters of refrigerat-
ing plants.

4.2.2.4.1 If a refrigerating plant is intended for
cooling of cargo transported in thermal containers
and complies with applicable requirements of
Part XII "Refrigerating Plants" a character letter
CONTAINERS is added to the character of classi-
fication of the plant.

4.2.2.4.2 If, in addition to a refrigerating plant, a
ship is equipped with atmosphere control system in
refrigerated spaces and/or thermal containers which
complies with applicable requirements of Part XII
"Refrigerating Plants" a character letter CA is added
to the character of classification of the plant.

4.2.2.4.3 If a refrigerating plant is intended to
maintain the required conditions for transportation
of liquefied gas in bulk in a gas carrier and complies
with applicable requirements of Part XII "Refriger-
ating Plants" a character letter LG is added to the
character of classification of the plant.

4.2.3 Additional characteristics.

4.2.3.1 Additional details of conditions for cool-
ing cargoes on board, specified temperature condi-
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tions for transportation of cargoes and other details
are indicated in the Classification Certificate and in
the Register of Ships if it is found necessary by the
Register to specify the purpose or structural features
of the refrigerating plant.

4.2.3.2 Number of thermal containers served by
the refrigerating plant is indicated in the Classifica-
tion Certificate for refrigerating plant and in the
Register of Ships.

4.2.4 Alteration of marks in class notation.

The Register may delete or alter a mark shown in
the class notation in case of any modification or non-
compliance with the requirements which served as the
basis for the insertion of that mark into the class
notation.

4.3 TECHNICAL DOCUMENTATION
OF A REFRIGERATING PLANT

4.3.1 Technical design documentation and detail
design documentation of a classed refrigerating plant.

4.3.1.1 General.

Before commencement of ship’s construction tech-
nical design documentation with a sufficient scope of
information to prove that the requirements of the Rules
of the Register for a refrigerating plant are complied
with, shall be submitted for consideration to the
Register. Approximate lists of technical documents to
the Register are given in 4.3.1.2 and 4.3.1.3.

4.3.1.2 In the case of subsequent approval of
working documentation, the following information
shall be submitted:

.1 technical description of a refrigerating plant
(no stamp of approval is needed);

.2 cooling capacity calculations with indication of
thermal load from each refrigerated cargo space and
cold consumers (no stamp of approval is needed);

.3 general arrangement plans of a refrigerating
plant on board the ship;

.4 circuit schemes of working and emergency
ventilation systems in the refrigerating machinery
spaces with indication of the watertight bulkheads
and fire-proof divisions, as well as the number of air
changes per hour;

.5 circuit schemes of refrigerant, cooling medium,
cooling water systems with indication of places for
installation of instruments and automatic devices;

.6 air cooling diagram with indication of water-
tight bulkheads and fire-proof divisions;

.7 arrangement plans of equipment in refrigerat-
ing machinery spaces with indication of escape
routes;

.8 arrangement plans of equipment in refrigerated
spaces with indication of places for installation of
temperature control devices;

.9 construction plans of insulation of refrigerated
spaces with specification of insulating materials;

.10 elementary diagram of water screen system of
refrigerating machinery spaces (for refrigerants of
Group II);

.11 general arrangement plans of freezing and
cooling arrangements and other refrigerating proces-
sing equipment;

.12 circuit schemes of automatic control, protec-
tion and alarm systems;

.13 list of machinery, vessels and apparatus of
refrigerating plant with indication of technical
characteristics, type (trade-mark), manufacturer and
information on approval by the Register (no stamp of
approval is needed);

.14 list of control devices and measuring instru-
ments, protection and alarm systems with indication
of technical characteristics, type (trade-mark), man-
ufacturer and information on approval by the
Register (no stamp of approval is needed);

.15 tables of the values of the bounding surface
areas of the refrigerated cargo spaces and holds with
data on calculated heat transfer coefficient for each
surface (no stamps of approval is needed);

.16 drawings of cargo cooling air ducts in
thermoinsulated containers with an indication of
the layout on board;

.17 drawings of air duct insulation with technical
data of insulation materials;

.18 drawings of sealing and flexible joints with
indication of details on materials;

.19 general arrangement plans of atmosphere
control installation;

.20 list of equipment of the atmosphere control
system including control and automatic devices and
data on their approval by the Register.

4.3.1.3 The documentation specified in 4.3.1.2
shall be submitted without subsequent approval of
working documentation, which is also true for the
following documentation to be submitted addi-
tionally:

.1 drawings of installation and fastening of
machinery, vessels and apparatus;

.2 arrangement plans of piping of refrigerant,
cooling medium and cooling water system with
indication of places of their penetration through the
bulkheads, decks and platforms;

.3 arrangement plan of emergency discharge
system of refrigerant outboard;

.4 list of spare parts;

.5 test program with indication of the method of
design thermal load generation (including a calcula-
tion of the power of additional heaters to be used)
and the method of determining the actual averaged
heat-transfer coefficient for the insulating structure
of refrigerated cargo spaces.
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4.3.2 Technical design documentation and detail
design documentation of an unclassed refrigerating
plant.

4.3.2.1 In the case of subsequent approval of
working documentation, the documentation stated in
4.3.1.2.3 to 4.3.1.2.5 (for refrigerant only), 4.3.1.2.7,
4.3.1.2.10, 4.3.1.2.11 (only for arrangements operat-
ing under the pressure of refrigerant), 4.3.1.2.12 (only
for protection and alarm system), 4.3.1.2.13,
4.3.1.2.14 (only for protection and alarm devices).

4.3.2.2 The documentation specified in 4.3.2.1, as
well as the documentation stated in 4.3.1.3.1,
4.3.1.3.2 (for refrigerant only), 4.3.1.3.3 shall be
submitted without subsequent approval of working
documentation.

4.3.3 Working documentation on refrigerating plants:

.1 drawings of installation and fastening of
machinery, vessels and apparatus;

.2 arrangement plan of refrigerant piping;

.3 arrangement plan of cooling medium and
cooling water piping;

.4 drawing of cooling air system;

.5 drawing of water screen and water spraying
systems for the refrigerating machinery spaces;

.6 arrangement plan of emergency discharge
system of refrigerant outboard;

.7 instructions on maintenance and operation of
refrigerating plant (no approval stamps are needed);

.8 list of spare parts;

.9 test programme.

For unclassed refrigerating plants the documen-
tation specified in 4.3.3.1, 4.3.3.2, 4.3.3.5 and 4.3.3.6,
shall be submitted.



PART II. HULL

1 DESIGN PRINCIPLES

1.1 GENERAL

1.1.1 Application.

1.1.1.1 Unless provided otherwise, requirements
of the present Part of the Rules apply to steel ships of
welded construction, from 12 to 350 m in length
whose proportions are taken within the limits given
in Table 1.1.1.1.

Table 1.1.1.1
Area of navigation
Proportion o= .
of shi nrest-
p ricted R1 R2 [R2-RSN|R3-RSN| R3
L/D 18 19 20 21 22 23
B/D 2,5 2,5 32 3 3 4

! For vessels of dredging fleet, not more than 3.
2 For vessels of dredging fleet, not more than 4.
3 For floating cranes, not less than 4,5.

The requirements of the present Part of the Rules
do not apply to oil tankers of 150 m and over in length
and to bulk carriers of 90 m and over in length.

The scantlings of hull members, essential to the
strength of hull and the construction of the said ships
are regulated by Part XVII "Common Structural
Rules for Double Hull Oil Tankers" and Part XVIII
"Common Structural Rules for Bulk Carriers".

1.1.1.2 The scantlings of hull members, essential
to the strength of ships whose construction and main
dimensions are not regulated by the present Rules are
subject to special consideration by the Register.

1.1.2 General.

1.1.2.1 All hull structures regulated by the pre-
sent Part of the Rules are subject to the Register
survey. For this purpose an access shall be provided
for their survey.

1.1.2.2 The structures regulated by the present
Part of the Rules shall comply with the requirements
of Part XIIT "Materials" and Part XIV "Welding"
and with the approved technical documentation lis-
ted in Part I "Classification".

1.1.2.3 Tightness test of ship’s hull shall be car-
ried out according to the provisions of Appendix 1.

1.1.3 Definitions and explanations.

The definitions and explanations relating to the
general terminology of the Rules are given in Part 1
"Classification".

For the purpose of the present Part of the Rules
the following definitions and explanations have been
adopted.

Upper deck is the uppermost continuous
deck extending the full length of the ship.

Moulded depth D is the vertical distance
measured amidships from the top of the plate keel or
from the point where the inner surface of shell plating
abuts upon the bar keel, to the top of the upper deck
beam at side. In ships having a rounded gunwale, the
depth is measured to the point of intersection of the
moulded lines of upper deck and side, the lines ex-
tending so as if the gunwale were of angular design.

Length L is the distance, in m, on the summer
load waterline from the forward side of the stem to
the after side of the rudder post or to the centre of the
rudder stock if there is no rudder post, or the distance
equal to 96 per cent of the length on the summer load
waterline from the forward side of the stem to the
after side of after end of the ship, whichever is the
greater.

However, L need not be greater than 97 per cent
of the ship’s length on the summer load waterline.

Where the fore or after end is of an unusual form,
length L is subject to special consideration by the Re-
gister.

After perpendicular is a vertical line run
through the ship centre plane, which limits the ship
length L at the aft end.

Block coefficient C, is the block coeffi-
cient at draught d corresponding to summer load
waterline, based on length L and breadth B, de-
termined by the formula

Moulded displacement (m*) ]
LBd

Cb =

Summer load waterline is the waterline
on the level of the centre of the load line ring for the
ship’s position without heel and trim.

Engine room aft corresponds to the posi-
tion of the mid-length of the engine room beyond
0,3L aft of amidships.

Midship section is the hull section at the
middle of ship’s length L.

Superstructure is a decked structure on the
upper deck extending from side to side of the ship or
with the side plating not being inboard of the shell
plating more than 4 per cent of the breadth of the
ship.

Tight structure is a structure impervious to
water and other liquids.

Lower decks are the decks located below the
upper deck.
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Where the ship has several lower decks, they are
called: second deck, third deck, etc., counting from
the upper deck.

Forward perpendicular is a vertical line
run through the ship centre plane at a point where the
summer loadline and the fore side of stem intersect.

Ship’s ends are portions of the ship’s length
beyond the midship region.

Draught d is the vertical distance measured
amidships from the top of the plate keel, or the point
where the inner surface of the shell plating abuts
upon the bar keel, to the summer load waterline. In
ships with timber freeboard the draught shall be mea-
sured at side to the summer timber load waterline.

Main frames are vertical side framing
members fitted in the plane of floors or bilge brackets
within a spacing of each other.

Freeboard deck is the deck from which the
freeboard is calculated.

Superstructure deck is a deck forming
the top of a tier of superstructure. Where the super-
structure has several tiers, the superstructure decks
are called as follows: first tier superstructure deck,
second tier superstructure deck, etc., counting from
the upper deck.

Bulkhead deck is the deck to which the
main transverse watertight bulkheads are carried.

Deckhouse top is a deck forming the top of
a tier of a deckhouse.

Where the deckhouse has several tiers, the deck-
house tops are called as follows: first tier deckhouse
top, second tier deckhouse top, etc., counting from
the upper deck. If a deckhouse is fitted on a super-
structure deck of first tier, second tier, etc., the
deckhouse top is called accordingly the top of second
tier deckhouse, third tier deckhouse, etc.

Platform is a lower deck extending over
portions of the ship’s length or breadth.

Intermediate frames are
frames fitted between main frames.

Strength deck is the deck forming the upper
flange of hull girder. The uppermost continuous
deck, long bridge deck, long forecastle or long poop
deck outside end regions, or quarter deck outside the
transition area may be considered as the strength
deck (refer to 2.12.1.2).

Deckhouse is adecked structure on the upper
deck or superstructure deck with its side plating, on
one side at least, being inboard of the shell plating by
more than 4 per cent of the breadth of the ship.

Specified speed of ship vy is the max-
imum speed of the ship, in knots, at the summer load
waterline in still water at rated engine speed of pro-
pulsion plant.

g = 9,81 m/s> — acceleration due to gravity;

p = 1,025 t/m> — density of sea water.

additional

Midship region is the part of the ship’s
length equal to 0,4L (0,2L forward and aft of amid-
ships), unless expressly provided otherwise.

Moulded breadth B is the greatest moul-
ded breadth, in m, measured amidships from outside
of frame to outside of frame.

Spacing is the distance between primary
members, determined on the basis of the value of
standard spacing ag, in m, determined by the formula
ap = 0,002L + 0,48.

Deviation from normal spacing may be permitted
within the following limits:

0,75ag to 1,25aq for ships of unrestricted area of
navigation and restricted area of navigation R1;

0,7a¢ to 1,25ay for ships of restricted areas of
navigation R2 and R2-RSN;

0,65ay to 1,25a¢ for ships of restricted areas of
navigation R3 and R3-RSN.

In the fore and after peaks the spacing of primary
members shall not exceed 0,6 m; between the fore
peak bulkhead and 0,2L aft of the forward perpen-
dicular — not more than 0,7 m. Variations from these
values are subject to special consideration by the
Register.

In all cases the spacing of primary members shall
not exceed 1 m.

1.1.4 Basic provisions for determining the scant-
lings of hull members.

1.1.4.1 The scantlings of hull members are regu-
lated based on the Rule design loads, calculation
methods and safety factors with due regard to cor-
rosion allowance (refer to 1.1.5).

1.1.4.2 Derivation of the scantlings of hull mem-
bers in the Rules is based on structural idealization
using beam models subject to bending, shear, long-
itudinal loading and torsion having regard to the effect
of adjacent structures.

1.1.4.3 For the purpose of the present Part of the
Rules, the design characteristics of the material used
for hull structures shall be as follows:

R,y = upper yield stress, in MPa;

o, = design specified yield stress for normal
stresses, in MPa, determined by the formula

_ 235 (1.1.4.3-1)
"o

where m = application factor of mechanical properties of steel,
determined from Table 1.1.4.3;

7, = design specified yield stress for shear stres-
ses, in MPa, determined by the formula

1, = 0,570, (1.1.4.3-2)
Table 1.1.43

R 235 315 355 390

n 1,0 0,78 0,72 0,68
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1.1.4.4 The requirements for strength of struc-
tural members and structures as a whole aiming at
determining their scantlings and strength character-
istics are set forth in the Rules by assigning the spe-
cified values of permissible stresses for design normal
6, = k50, and shear t, = k.1, stresses (where k and
k. = factors of permissible normal and shear stresses
respectively).

The values of kg, and k. are given in the relevant
chapters of this Part of the Rules.

1.1.4.5 The buckling strength requirements are
imposed upon the structural members subject to con-
siderable compressive normal and/or shear stresses
(refer to 1.6.5).

1.1.4.6 The thickness of hull structural members
determined according to the requirements of the
present Part of the Rules shall be the minimum
thickness specified for particular structures in the
relevant chapters of the present Part of the Rules.

For ships of restricted areas of navigation R2,
R2-RSN, R3 and R3-RSN, a reduction in the thick-
ness of hull members is permitted, but not in excess of
the values given in Table 1.1.4.6.

Table 1.1.4.6
Permissible reduction of minimum hull member thickness

Hull members Service area

R2 and R2-RSN R3 and R3-RSN

Web frames in way | Other hull members

of ballast tanks

15 per cent
10 per cent

In all cases, unless expressly provided otherwise, the
hull member thickness shall not be less than 4 mm.

1.1.4.7 In the present Part of the Rules, the require-
ments for determining the hull member scantlings are
based on the assumption that during the construction
and service of a ship measures are taken for the cor-
rosion prevention of the hull in accordance with current
standards and other current normative documents.

1.1.4.8 On agreement with the shipowner, a reduc-
tion in the scantlings of certain hull members may be
permitted within the limits agreed with the Register.

The reduced scantlings as well as scantlings de-
termined in accordance with the requirements of the
present Rules for the 24-years service life of the ship
shall be expressly indicated in the hull structural
drawings submitted to the Register for review. A
special entry shall be made in the Classification
Certificate of such ships (refer to 2.3.1, Part I
"Classification").

1.1.5 Corrosion allowance.

1.1.5.1 Corrosion allowance As, in mm, is set for
the structures whose planned service life exceeds
12 years and is determined by the formula

As = u(T—12) (1.1.5.1)

where u = average annual reduction in thickness of the member,
in mm per annum, due to corrosion wear or tear
according to 1.1.5.2;

T = planned service life of structure, in years; if service life is

not specially prescribed, 7 shall be taken equal to 24.
For the structures whose planned service life is
less than 12 years, As = 0.
In the drawings of hull structures, which planned
service life has been taken to be less than 24 years,
scantlings determined at 7' = 24 shall be additionally
indicated. A special entry shall be made in the Clas-
sification Certificate of such ships (refer to 2.3.1,
Part I "Classification").
1.1.5.2 When there are no special requirements
for service conditions and means of corrosion pre-
vention of the hull for determining the scantlings of
hull members according to the Rules one shall be
guided by the data on the average annual reduction
in thickness u of structural member given in Ta-
ble 1.1.5.2 depending on the group of ships and the
designation of the space.
Table 1.1.5.2 provides for division of all ships into
two groups depending on corrosion wear conditions:
Group I: dry cargo ships and similar ships as regards
the service conditions;

Group II: tankers, bulk carriers, combination carriers
and similar ships as regards the service
conditions.

For the webs separating the different purpose
compartments, u is determined as the average value
for adjacent compartments.

For ships of restricted service intended to operate
only in fresh water basins, the value of ¥ may be re-
duced 2,5 times for group I and 1,2 times for group 1I;
for ships intended to operate in fresh water basins only
for a part of time, u shall be determined by linear
interpolation in proportion to that part of time.

In the drawings of hull structures, which scan-
tlings have been adopted with regard to the reduced
value of u, the reduced scantlings determined at u
according to Table 1.1.5.2 shall be additionally in-
dicated. A special entry shall be made in the Classi-
fication Certificate of such ships (refer to 2.3.1, Part |
"Classification").

1.1.5.3 The factor o, taking into account corrosion
allowance with regard to the cross-sectional area of the
web and to the section modulus of members of rolled
section is determined by the formula

o, = 1 + o As (1.1.5.3)

W£,<0,25 for W' < 200 cm?;

where o, = 0,07 +
Lo L
< 0,15

where W' = section modulus of the member under consideration in
accordance with 1.6.4.2;
for As, refer to 1.1.5.1.

0,01 + W%) for W'>200 cm®
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Table 1.1.5.2
Average annual reduction in thickness of structural members
u, In mm per annum

Nos Structural member Group I Group 11
1 Plating of decks and platforms
1.1 Upper deck 0,1 02 "2
1.2 Lower deck 0,11 —
1.3 Deck in accommodation and working spaces 0,14 0,14
2 Side plating
2.1 Side (no inner skin is provided):
2.1.1 | freeboard 0,1 0,132
2.1.2 in the region of alternating waterlines 0,17 0,19 2
2.1.3 below the region of alternating waterlines 0,14 0,16
2.2 Side (inner skin is provided) (compartments of double skin side are not designed

to be filled):
2.2.1 freeboard 0,1 0,1
2.2.2 in the region of alternating waterlines 0,17 0,17
2.2.3 below the region of alternating waterlines 0,14 0,14
2.3 Side (inner skin is provided) (compartments of double skin side are designed for

the of carriage cargo, fuel oil or water ballast):
2.3.1 freeboard:

.1 tanks filled with fuel oil 0,19 0,19

.2 tank for reception of water ballast 0,21 0,21
2.3.2 in the region of alternating waterlines:

.1 tank filled with fuel oil 0,18 0,18

.2 tank for reception of water ballast 0,21 0,21
2.33 below the region of alternating waterlines:

.1 tank filled with fuel oil 0,17 0,17

.2 tank for reception of water ballast 0,18 0,18
3 Bottom plating
3.1 Bottom (inner bottom is not provided):
3.1.1 including bilge 0,14 —
3.1.2 in way of cargo tanks — 0,17
3.1.3 in way of fuel oil tanks 0,17 0,17
3.14 in way of ballast compartments 0,2 0,2
3.2 Bottom (inner bottom is provided):
3.2.1 including bilge 0,14 0,14
3.2.2 in way of fuel oil tanks 0,15 0,15
3.23 in way of ballast compartments 0,2 0,2
4 Plating of inner bottom, hopper tank and trapezoidal stools under transverse

bulkheads
4.1 Inner bottom in the area of cargo holds (tanks):
4.1.1 in way of fuel oil tanks 0,12 0,17
4.1.2 in way of ballast compartments 0,15 0,2
4.1.3 in way of boiler room 0,3 0,3
4.1.4 in way of engine room 0,2 0,2
4.1.5 with no wood sheathing in holds if cargo is expected to be discharged by grabs 0,3 0,3
4.2 Hopper tanks, trapezoidal stools under transverse bulkheads, margin plate:
4.2.1 plating of hopper tanks and trapezoidal stools:

bottom strake 0,25 0,3

other strakes 0,12 0,17
4.2.2 margin plate (inclined and horizontal) 0,2 0,22
4.2.3 margin plate in boiler room:

inclined 0,28 0,3

horizontal 0,23 0,28
5 Plating of longitudinal and transverse bulkheads of inner skin
5.1 Watertight bulkheads:
5.1.1 top strake (0,1D from the upper deck) 0,1 —
5.1.2 middle strake 0,12 —
5.1.3 bottom strake 0,13 —
5.2 Bulkheads between holds loaded with bulk cargoes:
5.2.1 top strake (0,1D from the upper deck) — 0,13
5.2.2 other strakes — 0,18
5.3 Bulkheads between holds loaded with oil cargo or

bulk cargo:
5.3.1 top strake (0,1 D from the upper deck) — 0,16
5.3.2 other strakes — 0,18
5.4 Bulkheads between cargo tanks:
5.4.1 top strake (0,1D from the upper deck) — 02?2
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Table 1.1.5.2 — continued
Nos u, mm per annum
Structural member
Group 1 Group II
5.4.2 | middle strake — 0,13 2
5.4.3 bottom strake — 0,18
5.5 Bulkheads between cargo and ballast compartments:
5.5.1 | top strake (0,1D from the upper deck) 0,13 0,3
5.5.2 middle strake 0,15 0,25
5.5.3 bottom strake 0,16 0,2
5.6 Topside tanks 0,12 0,2
6 Framing of decks and platforms
6.1 Deck longitudinals and beams of decks and platforms forming boundaries of:
6.1.1 holds loaded with general cargoes 0,12 —
6.1.2 holds loaded with bulk cargoes — 0,15
6.1.3 holds loaded with crude oil and petroleum products or bulk cargoes — 0,18
6.1.4 cargo tanks — 0,252
6.1.5 fuel oil tanks 0,15 0,17
6.1.6 ballast compartments 0,18 0,2
6.2 Deck girders, transverses of decks and platforms forming boundaries of:
6.2.1 holds loaded with general cargoes 0,12 —
6.2.2 holds loaded with bulk cargoes — 0,13
6.2.3 holds loaded with crude oil and petroleum products or bulk cargoes — 0,15
6.2.4 cargo tanks — 0,272
6.2.5 fuel oil tanks 0,19 0,19
6.2.6 ballast compartments 0,21 0,21
6.3 Cargo hatch coamings 0,1 0,12
7 Framing of sides and bulkheads
7.1 Longitudinals, main and web frames, cross ties, vertical stiffeners and horizontal
girders of sides and bulkheads forming boundaries of:
7.1.1 holds loaded with general cargoes 0,1 —
7.1.2 holds loaded with bulk cargoes — 0,13
7.1.3 holds loaded with crude oil and petroleum products or bulk cargoes — 0,15
7.1.4 cargo tanks — 0,223
7.1.5 | fuel oil tanks 0,18 ° 0,187
7.1.6 ballast compartments 0,21 0,21
8 Framing of bottom and inner bottom
8.1 Bottom centre girder, side girders, floors and bottom longitudinal girders (inner
bottom is omitted):
8.1.1 in general cargo compartments 0,14 —
8.1.2 in cargo tanks — 0,2
8.1.3 in ballast compartments 0,2 0,2
8.1.4 under the boilers 0,3 0,3
8.2 Bottom centre girder, side girders, floors, bottom and inner bottom longitudinals
in double bottom compartments:
8.2.1 not intended to be filled 0,14 0,14
8.2.2 in oil fuel tanks 0,15 0,15
8.2.3 in water ballast tanks 0,2 0,2
8.2.4 under the boilers 0,25 0,25
9 Superstructures, deckhouses and bulwarks
9.1 Shell plating 0,1 0,1
9.2 Framing 0,1 0,1
! For combination carriers and ships for the carriage of bulk cargoes, ¥ = 0,15 mm per annum.
2 With a compartment filled with inert gas, u is increased by 10 per cent.
3 For horizontal stiffeners arranged in the upper portion having a width of 0,1 times the compartment height, « = 0,25 mm per]
annum.

1.1.6 Requirements of international conventions to
be taken into account.

1.1.6.1 In passenger ships, the peak and ma-
chinery space bulkheads, shaft tunnels, etc. shall
comply with the following requirements':

.1 a fore peak or collision bulkhead shall be
fitted which shall be watertight up to the bulkhead
deck. This bulkhead shall be located at a distance
from the forward perpendicular of not less than
5 per cent of the length of the ship L; and not more

! For the purpose of this paragraph, "length of ship" is the length measured between perpendiculars from the extreme points of the ship
on the level of the deepest subdivision load line. For the definitions of the deepest subdivision load line refer to 1.2, Part V "Subdivision".
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than 3 m plus 5 per cent of the length of the ship L;
(Fig. 1.1.6.1).

Where the stem forms the external contour of the
hull from the forward end with no protruding parts
except the bulbous bow, the forward perpendicular
shall coincide with the forward edge of the stem on
the level of the deepest subdivision load line;

.2 where any part of the ship below the waterline
extends forward of the forward perpendicular, e.g. a
bulbous bow, the distances stipulated in 1.1.6.1.1 shall be
measured from a point either at the midlength of such
extension, or at a distance 1,5 per cent of the length of
the ship forward of the forward perpendicular, or at a
distance 3 m forward of the forward perpendicular,
whichever gives the smallest measurement;

.3 where a long forward superstructure is fitted,
the fore peak or collision bulkhead on all passenger
ships shall be extended weathertight to the next full
deck above the bulkhead deck. The extension shall be
so arranged as to preclude the possibility of the bow
door causing damage to it in the case of damage to,
or detachment of, the bow door;

.4 the extension required in 1.1.6.1.3 need not be
fitted directly above the bulkhead below, provided
that all parts of the extension are not located forward
of the forward limit specified in 1.1.6.1.1 or 1.1.6.1.2.

However, in ships constructed before 1 July 1997:

.4.1 where a sloping ramp forms part of the ex-
tension, the part of the extension which is more than
2,3 m above the bulkhead deck may extend no more
than 1 m forward of the forward limits specified in
1.1.6.1.1 or 1.1.6.1.2;

.4.2 where the existing ramp does not comply
with the requirements for acceptance as an extension
to the collision bulkhead and the position of the ramp
prevents the siting of such extension within the limits
specified in 1.1.6.1.1 or 1.1.6.1.2, the extension may
be sited within a limited distance aft of the aft limit
specified in 1.1.6.1.1 or 1.1.6.1.2. The limited distance
aft shall be no more than is necessary to ensure non-
interference with the ramp.

The extension to the collision bulkhead shall open
forward. The extension shall comply with the require-
ments of 1.1.6.1.3 and shall be so arranged as to pre-
clude the possibility of the ramp causing damage to it in
the case of damage to, or detachment of, the ramp;

.5 ramps that do not comply with the above re-
quirements shall be disregarded as an extension of the
collision bulkhead;

.6 in ships constructed before 1 July 1997, the
requirements of 1.1.6.1.3 and 1.1.6.1.4 shall apply not
later than the date of the first periodical survey after
1 July 1997;

.7 an after peak bulkhead dividing the engine
room from the cargo and passenger spaces forward
and aft, shall also be fitted and made watertight up to
the bulkhead deck.

The after peak bulkhead may, however, be step-
ped below the bulkhead deck, provided the degree of
safety of the ship as regards subdivision is not
thereby diminished;

.8 in all cases sterntubes shall be enclosed in
watertight spaces of moderate volume. The stern
gland shall be situated in a watertight shaft tunnel or
other watertight space separate from the sterntube
compartment and of such volume that, if flooded by
leakage through the stern gland, the margin line will
not be submerged.

1.1.6.2 In cargo ships, the peak and machinery
space bulkheads, stern tubes shall comply with the
following requirements':

.1 a collision bulkhead shall be fitted which shall
be watertight up to the freeboard deck. This bulk-
head shall be located at a distance from the forward
perpendicular of not less than 5 per cent of the length
of the ship or 10 m, whichever is the less, in separate
cases other value may be permitted, but not more
than 8 per cent of the length of the ship;

.2 where any part of the ship below the waterline
extends forward of the forward perpendicular, e.g. a
bulbous bow, the distances stipulated in 1.1.6.2.1 shall
be measured from a point either at the mid-length of
such extension, or at a distance 1,5 per cent of the
length of the ship forward of the forward perpendicular,
or at a distance 3 m forward of the forward perpendi-
cular, whichever gives the smallest measurement;

.3 the bulkhead may have steps or recesses pro-
vided they are within the limits prescribed in 1.1.6.2.1
or 1.1.6.2.2;

.4 where a long forward superstructure is fitted,
the collision bulkhead shall be extended weathertight
to the deck next above the freeboard deck. The ex-
tension need not be fitted directly above the bulkhead
below provided it is located within the limits pre-
scribed in 1.1.6.2.1 or 1.1.6.2.2 with the exemption
permitted by 1.1.6.2.5 and the part of the deck which
forms the step is made effectively weathertight;

.5 where bow doors are fitted and a sloping
loading ramp forms part of the extension of the fore
peak bulkhead above the freeboard deck, the part of
the ramp which is more than 2,3 m above the free-
board deck may extend forward of the limit specified
in 1.1.6.2.1 or 1.1.6.2.2. The ramp shall be weather-
tight over its complete length;

.6 the number of openings in the extension of the
fore peak bulkhead above the freeboard deck shall be

'For the purpose of the present paragraph "freeboard deck", "length of ship" and "forward perpendicular" have the meanings as

defined in 1.2 of Load Line Rules for Sea-Going Ships.
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restricted to the minimum compatible with the design
and normal operation of the ship;

.7 bulkheads shall be fitted separating the engine
room from cargo and passenger spaces forward and
aft and made watertight up to the freeboard deck;

.8 sterntubes shall be enclosed in a watertight
space (or spaces) of moderate volume. Other mea-
sures may be taken to minimize the danger of water
penetrating into the ship in case of damage to
sterntube arrangements.

1.1.6.3 In passenger ships, the double bottom
shall comply with the following requirements:

.1 a double bottom shall be fitted extending from
the fore peak bulkhead to the after peak bulkhead as
far as this is practicable and compatible with the
design and proper working of the ship.

In ships of 50 m and upwards but less than 61 m
in length a double bottom shall be fitted at least from
the engine room to the fore peak bulkhead, or as near
thereto as practicable.

In ships of 61 m and upwards but less than 76 m in
length a double bottom shall be fitted at least outside the
engine room, and shall extend to the fore and after peak
bulkheads, or as near thereto as practicable.

In ships of 76 m in length and upwards, a double
bottom shall be fitted amidships, and shall extend to
the fore and after peak bulkheads, or as near thereto
as practicable;

.2 where a double bottom is required to be fitted,
its depth shall be in accordance with the requirements
of 2.4.4.1 and the inner bottom shall be continued out
to the ship’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 line of intersection of
the outer edge of the margin plate with the bilge
plating is not lower at any part than a horizontal
plane passing through the point 4 at midship section,

as shown in Fig. 1.1.6.3;
4
/ﬂ%
/4

Fig. 1.1.6.3

Base line

.3 small wells constructed in the double bottom in
connection with drainage arrangements of holds, etc.
shall not extend downwards more than necessary.
The depth of the well shall in no case be more than

the depth less 460 mm of the double bottom at the
centreline, nor shall the well extend below the hor-
izontal plane referred to in 1.1.6.3.2. A well extending
to the outer bottom is, however, permitted at the
after end of the shaft tunnel. Other wells (e.g., for
lubricating oil under main engines) may be permitted
if the arrangements give protection equivalent to that
afforded by a double bottom complying with the
requirements of present paragraph;

.4 a double bottom need not be fitted in way of
watertight compartments of moderate size used ex-
clusively for the carriage of liquids, provided the
safety of the ship, in the event of bottom or side
damage, is not thereby impaired.

1.1.6.4 In cargo ships other than tankers, the double
bottom shall comply with the following requirements:

.1 a double bottom shall be fitted extending from
the collision bulkhead to the after peak bulkhead, as
far as this is practicable and compatible with the
design and proper working of the ship;

.2 the double bottom depth shall be in conformity
with 2.4.4.1, and the inner bottom shall be continued
out to the ship’s side in such a manner as to protect
the bottom to the turn of the bilge;

.3 small wells constructed in the double bottom, in
connection with the drainage arrangements of holds,
shall not extend in depth more than necessary. A well
extending to the outer bottom may, however, be per-
mitted at the after end of the shaft tunnel of the ship.
Other wells may be permitted if the arrangements give
protection equivalent to that afforded by a double
bottom complying with the present paragraph;

.4 a double bottom need not be fitted in way of
watertight compartments used exclusively for the
carriage of liquids, provided the safety of the ship in
the event of bottom damage is not thereby impaired.

1.1.6.5 The freeing ports in bulwarks shall be
assigned proceeding from 3.2.13 of Load Line Rules
for Sea-Going Ships.

The lower edges of freeing ports shall be arranged
as near to the deck as practicable, but they shall not
bear upon the sheerstrake.

In ships of 65 m in length and upwards a conti-
nuous slot shall generally be provided between the
freeboard and sheerstrake edge instead of freeing ports.

1.1.6.6 In passenger ships and cargo ships, the
design of watertight decks, trunks, etc. shall comply
with the following requirements:

.1 watertight decks, trunks, tunnels, duct keels and
ventilation ducts shall have a strength equal to that of
watertight bulkheads fitted on the same level. Water-
tight ventilation ducts and trunks shall be carried at
least to the bulkhead deck in passenger ships and at
least to the freeboard deck in cargo ships;

.2 where a ventilation trunk passing through a
structure penetrates the bulkhead deck, the trunk
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shall be capable of withstanding the water pressure
that may be present within the trunk, after having
taken into account the maximum heel angle allow-
able during intermediate stages of flooding, in ac-
cordance with 3.5.1.8, Part V "Subdivision";

.3 where all or part of the penetration of bulk-
head deck is on the main ro-ro deck, the trunk shall
be capable of withstanding impact pressure due to
internal water motions of the trapped water on the
vehicle deck;

.4 in ships constructed before 1 July 1997, the re-
quirements of 1.1.6.6.2 shall apply not later than the
date of the first periodical survey after 1 July 1997.

1.2 MATERIALS

1.2.1 General.

The materials used for hull structures regulated
by this Part of the Rules shall comply with the re-
quirements of Part XIIT "Materials".

1.2.2 Steel for hull structures.

1.2.2.1 Hull elements shall be fabricated of or-
dinary structural steel of grades A,B.D and E with
the upper yield stress R.;; = 235MPa and of AH,DH,
EH and FH higher tensile steel of grades A32, D32,
E32 and F32 with the wupper vyield stress
R, = 315 MPa, A36, D36, E36 and F36 steel grades
with the upper yield stress R,z = 355 MPa, and A40,
D40, E40 and F40 steel grades with the upper yield
stress R,y = 390 MPa. The application of high
strength steel grades D,E,F with the upper yield stress
of 420 MPa and above is subject to special con-
sideration by the Register in each case.

The application of high strength steel grades D,
E, F with the upper yield stress of 420 MPa and
above is subject to special consideration by the
Register in each case.

1.2.2.2 In case of high local stresses in the
thickness direction, Z-steel (refer to 3.14, Part XIII
"Materials") shall be used for the fabrication of
structural members having a thickness in excess of
18 mm unless no measures are taken to structurally
prevent lamellar tearing.

1.2.2.3 Where clad steel is used, the mechanical
properties of the base material shall not be lower than
those required for the steel grade specified in 1.2.3.1.

Hull structural steel stated in 3.17, Part XIII
"Materials" shall be used as the base material.

1.2.3 Selection of steel grades for hull structures.

1.2.3.1 Steel grades for structural members, in-
cluding those intended for prolonged exposure to low
service temperatures, shall be selected according to

Figs 1.2.3.1-1, 1.2.3.1-2 and 1.2.3.1-3 for various ca-
tegories of structural members based on the adopted
design thickness of the member concerned and the
design temperature of the structure determined by a
method approved by the Register.

1.2.3.2 The design temperature of the structures
which come constantly or periodically in contact with
ambient air are expressed in terms of minimum de-
sign temperature of ambient air 7 4. In the absence of
any other provisions, for the value of 7, the mini-
mum average daily air temperature is adopted which
can take place during a five-year period of operation
on the routes passing in the most unfavourable wa-
ters as regards cooling conditions.

1.2.3.3 In all cases the value of T4 shall not exceed:

— 40 °C! for icebreakers of categories Icebreaker9,
Icebreaker8, Icebreaker7 and ships with ice strengthen-
ing of categories Arc9, Arc8, Arc7, Arcé, Arc5;

— 30 °C for icebreakers of category Icebreaker6
and ships with ice strengthening of category Arc4;

— 10 °C for ships with ice strengthening of ca-
tegories Ice3, Ice2;

0 °C for ships with ice strengthening of category
Icel, as well as without ice strengthening.

1.2.3.4 An approximate determination of tem-
peratures of structures is permitted based on the va-
lues of T4 obtained by this method in accordance
with the recommendations given in Table 1.2.3.4.

1.2.3.5 At the design tensile stresses in the upper
deck and side longitudinals (of sheerstrake) due to the
still water hogging moment (o,,), exceeding the value
65/n , the design temperature of longitudinals may be
corrected by the value of AT, = —10(oy,/65—1) °C.

1.2.3.6 The design temperature of hull structures
located within the refrigerated cargo spaces shall be
assumed equal to the temperature in the refrigerated
cargo space.

The design temperature of the structures forming
boundaries of the refrigerated cargo spaces shall be
assumed as follows:

with no insulation fitted on the side of the re-
frigerated cargo space, the temperature in this space;

with insulation fitted on the side of the re-
frigerated cargo space and with no insulation on the
other side, the temperature on the uninsulated side of
the boundary in the space;

with insulation fitted on both sides, arithmetical
mean of the temperatures in the adjacent spaces.

1.2.3.7 Depending on the level and type of applied
stress, presence of stress concentrations, complexity of
structural design of the assemblies and the workman-
ship, the assumed damage consequences for safety of the
ship as a whole, the structural members are grouped into
three application categories according to Table 1.2.3.7-1.

'If operation involves sailing into the mouths of northern rivers, the value of 7,4 shall not exceed — 50 °C.
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Table 1.2.3.4

Design temperature 7,

Region of spaces

Hull structure Insulation Heating Cargo space region
other than cargo
tanks holds spaces
Exposed part of strength deck, side plating portion Fitted [Not provided T4
above summer load waterline (for ships intended to -
operate in ice — above ice belt) as well as adjacent | Not relevant | Provided 0,507,
framing and portions up to 1,0 m wide of bulkhead - - B
structures, decks, platforms, topside tanks, etc. Not fitted |Not provided 0,707 4 T,+5°C 0,607 4
Strength deck portion under unheated superstructures | Not relevant |Not provided| —10 °C
External structures of superstructures and Provided 0,507 4
deckhouses Fitted
(Not provided 0,707 4
Structures cooled on both sides with ambient air Not fitted |Not provided| T,
Side plating portion in the region of alternating Fitted [Not provided 0,557 4
waterline. Ice belt of ships intended to operate in
ice Not relevant | Provided 0,357 4
Not fitted |Not provided 0,407 4

Note. For external structures of underwater portion of the hull 7,= 0 °C.

Table 1.2.3.7-1

Nos. Structural members Member category
Midship region | Outside midship
region
1 | Sheerstrake and strength deck stringer plate'
2 | Bilge strake*>® 1 11
3 | Strength deck strakes adjacent to longitudinal bulkheads*°, strength deck strakes at cargo (I outside 0,6 L)
hatchway corners®® including those of lower decks in refrigerated spaces’
4 | Longitudinal coamings over 0,15L in length including end brackets®
5 | Transition sections of superstructure sides (refer to Fig. 2.12.5.3)
6 | Other strength deck strakes except those between transverse edges of hatch openings
7 | Strength deck longitudinals including those of upper strakes in longitudinal bulkheads,

sheerstrake, sides of top-side tanks

8 | Strakes of bottom shell plating including plate keel and inner bottom plating

9 | Upper strakes of longitudinal bulkheads and topside tanks II I
10 | Longitudinal coamings of hatchways under 0,15L in length
11 | External longitudinal members, plating and framing of long superstructures and plating of
sides of short superstructures and deckhouses (first tier)
12 | Side plating at cargo port corners 11 11
13 | Plating and framing (welded members) in ice-strengthening region I (refer to
Figs. 3.10.1.3.2 and 3.10.1.3.3); welded plate stems and stern frames of:
.1 ships of ice categories Arc4, Ice3, Ice2 and Icel; I I
.2 ships of ice categories Arc9, Are8, Arc7, Arc6 and Arc5 and icebreakers irrespective of I I
category
14 | Rolled section framing of:
.1 ships irrespective of ice category and icebreakers of ice category Icebreaker6 1 1
.2 icebreakers of ice categories Icebreaker9, Icebreaker8 and Icebreaker? I I

" In the midship region of ships over 250 m in length, steel grades not lower than E or EH shall be used.

2 Category 11 members shall be fitted throughout the length of ships 150 m in length and less if double-bottomed form side to side.
* In midship region of ships over 250 m in length, steel grades not lower than D or DH shall be used.

* Excepting deck plating strakes adjacent to the inner skin plating of double skin side ships.

5 For ships with large deck openings, shall be classified as category III members within the cargo area.

¢ For bulk carriers and oil/bulk dry cargo carriers, ore carriers and ore/oil carriers, shall be classified as category III members withinl

0,6L and as category II members within the remaining part of the cargo area.

7 The boundaries of areas for members related to this category correspond to Fig. 1.2.3.7.

8 A steel grade not lower than D or DH shall be used.

° Within amidships, a strake of member category 111 or E/EH grade shall have a breadth not less than 800 + 5L, but it may be
adopted not greater than 1800 mm so far as this is compatible with the hull structure.
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The steel grade depending on the hull element
thickness is determined in accordance with
Table 1.2.3.7-2.

1.2.3.8 Structural members not mentioned in
Table 1.2.3.7-1, whose scantlings are regulated by this
Part of the Rules, shall be referred to category I.

1.2.3.9 For structures with high level of stress
concentration, subject to dynamic loads (e.g. when
mooring at sea) or being in combined stress state, the
use of Grade D or Grade E steel may be required.
Steel of Grade A is not permitted.

1.2.3.10 In the midship region, the breadth of
strakes referred to category I1I or made of grade E or
EH steel shall not be less than 800 + 5L mm, but it
may not exceed 1800 mm.

1.2.3.11 For ships less than 40 m in length, steel
specified for the categories of structural members
outside the midship region according to Table 1.2.3.7-1
may be used throughout the length of the ship.

1.2.3.12 Plating materials for sternframes, rud-
ders, rudder horns and shaft brackets shall in general
not be of lower grades than corresponding to member
category II. For rudder and rudder body plates sub-
jected to stress concentrations (e.g. in way of lower
support of semi-spade rudders or at upper part of
spade rudders), member category III shall be applied.

B-B

1,25r

77

Fig. 1.2.3.7
Areas of cargo hatch corners (lined) belonging to members
referred to category II1

1.2.4 Aluminium alloys.

1.2.4.1 This Part of the Rules admits the fol-
lowing applications of aluminium alloys:

hull, superstructures and deckhouses, if
12 < L<40 m;

superstructures and deckhouses, if L > 40 m.

1.2.5 Protective coatings.

1.2.5.1 Epoxy-based coatings or equivalent shall
be applied to the inner surfaces of ballast tanks in
accordance with the manufacture’s recommenda-
tions. Light colours of the coatings are the most
preferable. For ships of 500 gross tonnage and over,
the coating shall be applied according to the Perfor-
mance Standard for Protective Coatings (refer to
IMO resolutions MSC.215(82) and MSC.216(82)).
Where necessary, anodic protection may be used in
addition to the coatings.

1.3 DESIGN LOADING

1.3.1 General.

1.3.1.1 This Chapter contains the basic formulae
for determining the design weather loading on hull,
ship acceleration at motions as well as loading from
dry and liquid cargoes.

1.3.1.2 Wave impacts loading on the forward
portion of the bottom and flare, loading from ve-
hicles and deck heavy cargo as well as emergency
loading are given in the chapters of the Rules per-
taining to the appropriate structures.

1.3.1.3 Rules of determining the value and the
load point of the design loading are specified in the
appropriate chapters pertaining to particular struc-
tures. In the absence of such provisions the loading is
assumed to be on the lower edge of the plate, at the
middle of design span of the member or at the centre
of the area taking up distributed load.

1.3.1.4 The basic parameter of design loading and
accelerations on ship’s hull exposed to weather is the
wave factor ¢, determined by the formulae:

Table 1.2.3.7-2

Thickness of ship hull Member category, to which the ship hull element is related
element S, mm
1 11 111
Mild strength Higher tensile Mild strength Higher tensile Mild strength Higher tensile
steel steel steel steel steel steel
S<15,0 A A AH
15 < 8<20 A AH AH B
20 < §<25 B DH
D
25 < §<30
30 < S<35 b DH
B E EH
35 < 8<40
40 < <50 D DH E EH
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Table 1.3.1.5
Area of navigation o,
R1 1
R2 1,25—0,25L-107 %<1
R2-RSN 1,0—0,20L-1072
R3-RSN 0,86—0,18L-10 2
R3 0,75—0,18L-1072

¢, = 0,0856L for L<90 m;
Cw = 10’75*(30100%)3/2 for 90 < L < 300 m;

¢y = 10,75 for 300 < L <350 m. (1.3.1.4)

1.3.1.5 For ships of restricted area of navigation
the wave factor c¢,, shall be multiplied by the reduc-
tion factor @, obtained from Table 1.3.1.5.

1.3.2 External loading on ship’s hull exposed to
weather.

1.3.2.1 The design pressure p, in kPa, acting on
the ship’s hull exposed to weather is determined by
the following formulae:

for the points of application of the loads below
the summer load waterline

P = DPst T Dw (1.3.2.1-1)
for the points of application of the loads above
the summer load waterline

P =Dw (1.3.2.1-2)

where p,, = static pressure, in kPa, determined by the formula
Do =10z

z; = distance form the point of application of the load to the
summer load waterline, in m;
pw = as defined in 1.3.2.2.

1.3.2.2 The design pressure p,,, in kPa, due to
ship’s hull motion about the wave contour is de-
termined by the following formulae:

for the points of application of the loads below
the summer load waterline

Dw :pwu_lsscwg; (1322'1)

for the points of application of the loads above
the summer load waterline

Pw = pw(,_795axzi (1322-2)

Where p“‘() = SC\\'a’I/aX;
for ¢,,, refer to 1.3.1.4 and 1.3.1.5;

Vo , L
a, = 0,8 \/Z (W +04)+1,5;

ay = k(121 20,267;

k.= factor equal to 0,8 and 0,5 for hull sections forward and
aft of the midship section respectively;

x; = distance of the considered section from the nearest fore
or after perpendicular, in m;

for z;, refer to 1.3.2.1-2.

In any case, the product a,a, shall not be taken as less
than 0,6.

Fig. 1.3.2.2

Distribution of load p, over the hull section
contour is shown in Fig. 1.3.2.2.

1.3.3 Ship’s acceleration at motions.

1.3.3.1 Design acceleration «, in m/s®, at motions
in waves is determined by the formula

a=.Jai + a + 04a; (1.3.3.1-1)

where a. = projection of ship’s centre of gravity acceleration
on the appropriate direction;
a,, a, = projections of pitching and rolling acceleration on the
appropriate directions at the point under consideration.
Acceleration projections for the considered mem-
ber on the vertical (index z), horizontal-transverse (in-
dex y) and horizontal-longitudinal (index x) directions
are determined by the following formulae:

dex = 0,1(100/L) ' Pgq,;
aey = 0,2(100/L) " ge,;
a.- = 0,2(100/L)' go,;
Apx = (21'[/T],)2\|IZO;

a,, = 0; , (1.3.3.1-2)
apz = (21) Tp)rxo;
arx = 0;

_ 2 .
Qry = (27‘C/Tr)2920,
ap; = (2n/Tr) eyO
where @, is given in Table 1.3.1.5 (¢, = 1 for ships of unrestricted
service);

T, and T, = pitching and rolling periods, in s, determined by the
formulae:

B 0.8VL '
1+o,4\%(# + 04)

r

(1.3.3.1-3)
T, = c¢B/\Jh

where ¢ = numerical factor determined on the basis of the data for
the ship of similar type. As a first approximation,
c=0,_8;
h = metacentric height for the most unfavourable conditions
of operation; for a ship in fully loaded condition,
h=~0,07B unless more detailed data are available.
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For a tanker in ballast condition, 7T,, as a first approximation,
can be determined by the formula
T,~3 i/ﬁ;
= design angle of trim, in rad, determined by the formula

0,23

L AT (133.14)

where for o, refer to Table 1.4.4.3 (¢ = 1 for ships of unrestricted
service);
6 = design angle of heel, in rad, determined by the formula

0 (1.3.3.1-5)

06
®r150,5010-2°
xo = distance of the considered point from the transverse

plane passing through the ship’s centre of gravity, in m;
Yo, zo = distance of the considered point from the centreline and
the horizontal plane passing through the ship’s centre of
gravity respectively, in m.

If L<40 m in the Formulae (1.3.3.1-4) and (1.3.3.1-5) L

shall be taken equal to 40 m.
At all types of motions, the total acceleration in
the vertical direction a., in m/sz, can be determined

by the formula

0. =g %(1 + k) (1.3.3.1-6)

¥

where k, = 1,6(1—2,5 x;/L)>0 in the forward region;
k.= 0,5(1—-3,33x;/L)>0 in the aft region;
for x,, refer to 1.3.2.2.
If L <80 m in the Formula (1.3.3.1-6), L shall be taken
equal to 80 m.
1.3.4 Cargo, fuel and ballast loading.
1.3.4.1 Design pressure p,, in kPa, on the grillages
of cargo decks, platforms and double bottom from
package cargo is determined having regard to inertia
forces by the formula

Pe = hpg(l + a./g)

where s = design stowage height, in m;
p. = density of the cargo carried, in t/m>;
a. = design acceleration in the vertical direction determined in
accordance with 1.3.3.1,

but not less than 20 kPa.

1.3.4.2 The design pressure on the structures
forming boundaries of the compartments intended
for the carriage of liquid cargoes and ballast in tan-
kers, the ballast tanks in dry cargo ships as well as the
tanks for ballast and fuel oil is determined depending
on their dimensions, the extent of filling and the
height of air pipe. By compartment is meant a tank or
a part of a tank confined between the effective
bulkheads. Both watertight and wash bulkheads with
the total area of openings not over 10 per cent of the
bulkhead area are considered as effective bulkheads.

1.3.4.2.1 The design pressure p., in kPa, on the
structures of fully loaded compartments is de-
termined by the following formulae:

(1.3.4.1)

Pe = pg(l + a-/g)z; (1.3.4.2.1-1)
Pe = pg(zi + bO); (1.3.4.2.1-2)
Pe = pglzi + W) (1.3.4.2.1-3)
pe = 0,75p.g(z; + Az); (1.3.4.2.1-4)

Pe = PELZi + Do (13421-5)

where p, = cargo, ballast or fuel density, in t/m®, whichever is
appropriate;
a. = design acceleration in the vertical direction according to
1.33.1;
z; = distance, in m, from the member concerned to the deck
level (tank top) as measured at the centreline;
0 and = as determined by the Formulae (1.3.3.1-4) and (1.3.3.1-5);
z = height, in m, of air pipe above deck (tank top), but shall not
be less than: 1,5 m for the ballast tanks of dry cargo ships
and for fresh water tanks, 2,5 m for the tanks of tankers
and for fuel oil and lubricating oil tanks; for small
expansion tanks and for lubricating oil tanks of less than
3 m? capacity, the minimum values of Az are not stipulated;
Py = pressure, in kPa, for which the safety valve is set, if fitted,
but shall not be less than: 15 kPa for the ballast tanks of
dry cargo ships and for fresh water tanks, 25 kPa for the
tanks of tankers and for fuel oil and lubricating oil tanks;
for small expansion tanks and for lubricating oil tanks of
less than 3 m> capacity, the minimum values of p, are not
stipulated;
l and b = length and breadth, in m, of a compartment as measured at
mid-height; if the values of / and/or b change abruptly over
the compartment height, / and/or b are measured at mid-
height of each compartment section where their variation is
not appreciable; the Formulae (1.3.4.2.1-2) and (1.3.4.2.1-3)
are used for each measured value of / and b accordingly,
whichever is the greater.
1.3.4.2.2 Where a compartment shall be partially
filled proceeding from service conditions, with the
compartment length /<0,13L and compartment
breadth »<0,6B, the design pressure p., in kPa, for
the structures mentioned below shall not be less than:
for the side, longitudinal bulkheads and adjoin-
ing compartment top within 0,25 of the line of
compartment top and side intersection, or of the

longitudinal bulkhead

Pe = pA5—B/100)b; (1.3.4.2.2-1)

for transverse bulkheads and adjoining com-
partment top within 0,25/ of the line of compartment
top and transverse bulkhead intersection

Pe = pl4—L/200)1. (1.3.4.2.2-2)

/ and b shall be measured on the level of the free
surface of liquid.

For compartments where /> 0,13L and/or
b > 0,68, the design pressure for the case of partial
flooding is determined in accordance with a special
procedure approved by the Register.

1.3.4.3 The design pressure p,, in kPa, on struc-
tures bounding the bulk cargo hold is determined by
the formula
Pe = pcgkc(l + a:/g)zi

where for p,, refer to 1.3.4.1;
k. = sin’a tg2(45°7(p,,_p/2) + cos?a,

(1.3.4.3)

or
k.= cosa,
whichever is the greater;
o = angle of web inclination to the base line, in deg.;
¢, = internal friction angle of bulk cargo, in deg.;
a. = design acceleration in the vertical direction according to 1.3.3.1;
z; = vertical distance from the load application point to the
free surface level of cargo, in m,
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but not less than 20 kPa.

The pressure on the inner bottom is determined
by the Formula (1.3.4.3) where k. = 1.

1.3.4.4 The design pressure from package cargo
acting upon the structures in horizontal plane is de-
termined with regard for inertia forces. In the For-
mula (1.3.3.1-1) the acceleration in the horizontal-
transverse direction is determined by the formula

a, = \Jai, + (a, + gsin0)”; (1.3.4.4-1)

and in the horizontal-longitudinal direction

ay = \Jai, + (ap, + gsiny)’ (1.3.4.4-2)

where 0 and V are determined by the Formulae (1.3.3.1-4) and
(1.3.3.1-5).

1.4 LONGITUDINAL STRENGTH

1.4.1 General and definitions.

1.4.1.1 The requirements of this Chapter apply to
ships of unrestricted service and of restricted areas of
navigation R1 and R2, 65 m in length and upwards,
as well as to ships of restricted areas of navigation
R2-RSN, R3-RSN and R3, 60 m in length and up-
wards, whose proportions are stated in 1.1.1.1.

Ships with large deck openings and vessels of
dredging fleet shall comply additionally with the re-
quirements of 3.1 and 3.6 respectively.

1.4.1.2 Special consideration shall be given to
ships having the following characteristics:

.1 proportion

L/B<35;

B/D>2,5 (for ships of restricted areas of navi-
gation R2, R2-RSN, R3-RSN and R3 the ratio B/D is
obtained from Table 1.1.1.1);

.2 block coefficient Cp, < 0,6;

.3 specified speed vy exceeding the value of v, in
knots, determined by the formula

v = kJL (1.4.1.2.3)

where k = 2,2 if L<100 m;

k=22-025 (L—100)/100 if L > 100 m.

Special consideration will also be given to ships
carrying heated cargoes and ships of unusual design
and/or type.

1.4.1.3 For longitudinal strength calculation, de-
sign loads shall include still water bending moments
and shear forces, wave bending moments and shear
forces, and for ships with large flare, bending mo-
ments due to wave impacts on the flare as well.

Design wave and impact loads may be calculated
both from formulae given in the Rules and according
to the approved procedure taking into consideration

the rolling in waves, long-term distribution of wave
conditions and area of navigation.

1.4.1.4 Downward shear forces are assumed to be
taken as positive values and upward shear forces —
as negative values. The hogging bending moments are
assumed to be taken as positive values and sagging
bending moments — as negative values.

For the calculation of still water bending moment
and shear force, transverse loads shall be integrated
in the forward direction from the aft end of L; in this
case, downward loads are assumed to be taken as
positive values.

The sign conventions of still water bending mo-
ment and shear force are as shown in Fig. 1.4.1.4.

Shear forces

) !*& *) H

Bending moments

N

( \ : \ //
Aft Fore
Fig. 1.4.1.4

1.4.2 Symbols.

For the purpose of this Chapter the following
symbols have been adopted:

L, = length of the compartment considered, in m;

B, = breadth of the compartment considered, in m;

Ap = difference between the area of horizontal
upper deck projection (including forecastle deck) and
summer load waterline on a length up to 0,2L aft
from the forward perpendicular, in m?;

zp = vertical distance from the summer load wa-
terline to the upper deck (forecastle deck included), as
measured on the forward perpendicular, in m;

I = actual inertia moment of the hull about the
horizontal neutral axis of the hull section under
consideration, in cm*;

S = actual statical moment, about the necutral
axis, of the portion of the considered hull section,
located above or below the level at which the thick-
ness of the web is determined, in cm?;

x = distance of the considered hull section from
the after perpendicular, in m.

1.4.3 Still water bending moments and shear forces.

1.4.3.1 The still water bending moments and
shear forces shall be calculated for all actually pos-
sible cases of weight distribution over the length of
the ship including full-load and ballast conditions for
departure and arrival of the ship.
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The bending moments and shear forces in the
course of consuming the contents of each tank with
ship’s stores (fuel oil, water, lubricating oil) during
voyage shall be also calculated if the above moments
and forces exceed those for departure or arrival of the
ship. The same applies to ship’s ballasting/deballast-
ing at sea. In so doing, partially filled ballast tanks,
including peak tanks, shall be ignored in the con-
sideration excepting the following cases:

calculated bending moments and shear forces do not
exceed the maximum design values at all levels of ballast
tanks filling from an empty condition to full filling;

for bulk carriers, all intermediate conditions of
ballast tanks filling from an empty condition to full
filling with each cargo hold flooded are considered
(refer to 3.3.5).

As a rule, when determining the scantlings of
framing members, consideration shall be given to the
following loading conditions:

.1 for dry cargo ships, ships with large deck
opening, roll on-roll off ships, refrigerated cargo
ships, bulk carriers and ore carriers:

homogeneous loading conditions at maximum
draught;

ballast condition;

special loading conditions, e.g. container or light
load conditions at less than the maximum draught,
heavy cargo, empty holds or non-homogeneous cargo
conditions, deck cargo conditions, etc., where applicable;

short voyage, where applicable;

loading and unloading transitory conditions;

docking condition afloat;

.2 for oil tankers:

homogeneous loading conditions (excluding dry
and clean ballast tanks);

partly loaded and ballast conditions for both
departure and arrival;

any specified non-uniform distribution of loading;

mid-voyage conditions relating to tank cleaning
or other operations where these differ significantly
from the ballast conditions;

loading and unloading transitory conditions;

docking condition afloat;

.3 for combination carriers:

loading conditions as specified for dry cargo
ships and oil tankers;

.4 ballast loading conditions where forepeak,
afterpeak and/or other ballast tanks are partly filled
at the departure, arrival or mid-voyage, shall not be
considered as the design loading conditions. The
exception shall be the cases where any partial filling
of the tank does not exceed the permissible strength
limitations. A notion "any partial filling" in the pre-
sent paragraph assumes loading condition, which
corresponds to an empty tank, fully loaded tank and
a tank filled up to the prescribed level.

Where there are several partly loaded tanks, then
all the combinations comprising empty, full and
partly filled tanks shall be considered.

For ore carriers with large side ballast tanks in
cargo area for the case where empty or full loading of
one or maximum two pairs of these ballast tanks causes
a trim exceeding at least one of the values mentioned
below, then it shall be sufficient to demonstrate com-
pliance with maximum, minimum and assigned partial
filling levels of these one or maximum two pairs of side
tanks, so that actual trim does not exceed any of these
trim values. Fill up levels for the rest side ballast tanks
shall be considered between full and empty. The above-
mentioned trim values are as follows:

trim by the stern for 3 per cent of ship length;

trim by the bow for 1,5 per cent of ship length;

any trim, at which propeller depth axis con-
stitutes 25 per cent of its diameter.

Maximum and minimum filling levels of the above-
mentioned one or maximum two pairs of side ballast
tanks shall be included to the Loading Manual.

If a ship is cargo loaded, then the requirements of
the present paragraph shall apply to the peak tanks
only and shall no apply to the cases of ballast re-
placement at sea by a method of successive substitution.

1.4.3.2 The maximum absolute values of sagging
and hogging bending moments M, and shear force
N, shall be determined for any section along the
ship’s length for all the still water loading conditions,
which are possible in service.

The values M, and N, are regarded further as
design values for the section under consideration.

1.4.3.3 For ships without effective longitudinal
bulkheads, with non-uniform distribution of loading, i.e.
alternation of loaded and empty holds, the still water
shear force curve may be corrected by reducing its or-
dinates on transverse bulkheads by a value equal to the
total of bottom longitudinal responses in way of those
bulkheads in the event of bottom bending (Fig. 1.4.3.3).

Loaded hold Empty hold

fe——

Fig. 1.4.3.3
Shear force curve correction diagram:
1 — transverse bulkhead; 2 — uncorrected curve;
3 — corrected curve; R, and R, — total of bottom longitudinal
responses for a loaded hold in way of aft bulkhead and forward
bulkhead accordingly; R’y and R’, = same for an empty hold
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The bottom longitudinal responses in way of
transverse bulkheads shall be determined on the basis
of the bottom grillage calculation in accordance with
3.3.4.1. The design loads to be considered shall not
include the wave loads mentioned under 1.3.2.2, the
angles of heel, trim and accelerations at motions de-
termined in accordance with 1.3.3.1.

1.4.3.4 Where provision is made in ship’s design
for loading conditions resulting in regular change of a
sign of the still water bending moment (in fully loaded
and ballast conditions on direct and return voyages),
its components at the section with the maximum range
of bending moment (Fig. 1.4.3.4) shall be determined
for use in the calculation under 1.4.6.3.

Hogging
1
53 <
RS
= %5
( $5
Su
5 £5
4P S: 85
. S “© ;-Q
Sagging E FPT %
Fig. 1.4.3.4

1.4.4 Wave bending moments and shear forces.
1.4.4.1 The wave bending moment M, in KN-m,
acting in the vertical plane at the section under con-
sideration shall be determined by the formulae:
hogging bending moment

M,, = 190¢,,BL*Cyo' 103 ; (1.4.4.1-1)

sagging bending moment

M, = —110¢,,BL*(C), + 0,7)0-10 3 (1.4.4.1-2)
where ¢,, = as determined from 1.3.1.4;
o = coefficient determined from Table
Fig. 1.4.4.1;
Cj, = as defined in 1.1.3, but not less than 0,6.

1.4.4.1 and

Table 1.44.1

Position of section along
the ship’s length

25X
T

A

~
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P

A

x
L
> 0,65
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<0,65 1

(1—x/L)
0,35

S

0,4
0,2

02 04 0,65 08 10 XL
AP FP

Fig. 1.4.4.1

1.4.4.2 The wave shear force N,,, in kN, at the
section concerned shall be determined by the for-
mulae:

positive

N,, = 30¢,,BL(C), + 0,7)f;"102; (1.4.4.2-1)
negative

N,, = —30¢,,BL(C, + 0,7)f>'10 7> (1.4.4.2-2)

where ¢,, = as determined from 1.3.1.4;
Cp, = as defined in 1.1.3, but not less than 0,6;
/1 and f> = coefficients determined from Table 1.4.4.2, Figs 1.4.4.2-1

and 1.4.4.2-2.
Table 1.4.4.2
Position of section
along the ship’s f fH
length
0<x/L <02 7,945 fp x/L 4,6x/L
0,2<x/L<0,3 1,59 0,92
0,3 <x/L <04 | 1,59—(159%—7)x | 092—22(x/L—0,3)
x (x/L—0,3)
0,4<x/L<0,6 0,7 0,7
0,6 < x/L <0,7 0,7 + 3(x/L—0,6) 0,7 + (17,3f—7) x
x (x/L—0,6)
0,7<x/L<0,85 1,0 1,73fo
0,85 < x/L<1,0 | 1—-6,67(x/L—0,85) | fo[1,73—11,53(x/L—
—0.,89)]
_ G
fo= 07
i
10f====-=-=-=-=--= -
1,59C, - : ‘
G, 70,7 !
LR WA e’ el Bl T ’
[T i i
| | P i
0’4 i ' | i H
0’2 I | i ; ! i
b Lo .
) x/L
0 0203 04 06 0,7 0,85 1,0
AP FP

Fig. 1.4.4.2-1
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1.4.4.3 For ships of restricted area of navigation,
the wave bending moments and shear forces de-
termined in accordance with 1.4.4.1 and 1.4.4.2 shall
be multiplied by the reduction factor ¢ obtained from
Table 1.4.4.3 as well as by the factors ¢ and v de-
termined by the following formulae:

& = 0,951 + p,f102); (1.4.4.3-1)
1
where p, = 12(0,5 + 2,5sin By) =0 for conventional bow shape (no
bulb);

Pn = a2(1 + u2)>1 for a bulbous bow;

o = waterplane area coefficient for summer load waterline;

Bo = angle, in deg., between a frame tangential and a vertical
at the level of summer load waterline at the section
within 0,4(1 —C,)L<0,1L from the fore perpendicular;

2/34+ 1.5 0,75
F={aommg Los +15G5) 1} Gog)

Dy =D+ h
h. = height of continuous hatch side coamings, in m (where
these are not fitted, /. = 0);

L L

A = 0,045(0.—0,25) 0D.me 100"

The above requirements apply to ships of restricted
area of navigation, from 60 to 150 m in length. Appli-
cation of the requirements to ships of a different length is
subject to special consideration by the Register.

length from 100 to 200 m where the relationship
Ap/Lzr>=0,1 is satisfied.

1.4.5.2 The sagging bending moment due to wave
impacts on the flare M shall be calculated as follows:

Mp= —kpe,,BL(C), + 0,7)0,710 3 (1.4.5.2)
where kr = 7(1 + 1,2500/\/L)(:1(:2, but not more than 23;

¢ = (L—100)/30 for 100< L < 130 m;

¢; = 1for 130<L<170 m;

¢y = 1—(L—170)/30 for 170 < L<200 m;

3= S5Ap/Lzp—0,5 at 0,1 <Ap/Lzp<0,3;

¢y = Ap/Lzrp+ 0,7 at 0,3 < Ap/Lzp < 0,4;

;= 1,1 at Ap/Lzp=0,4;

for ¢, refer tol.3.1.4;
o is obtained from Table 1.4.5.2 and Fig. 1.4.5.2.

Table 1.44.3
Area of navigation 0]
R1 1,1—-0,23L-107%< 1
R2 1,0—0,25L-1072
R2-RSN 0,94—0,26L-10>
R3-RSN 0,71—0,22L-10~2
R3 0,60—0,20L-1072

1.4.5 Bending moment due to wave impacts on the flare.
1.4.5.1 The bending moment due to wave impacts
on the flare shall be calculated only for ships of

Table 1.4.5.2
Position of section along the ship’s length o
x/L<0,15 0,667x/L
0,15 < x/L < 0,45 0,1 + 3(x/L—0,15)
0,45<x/L<0,75 1
x/L > 0,75 1—4(x/L—0,75)
ol p
o F="T—~— ~—~
: |
| !
' |
| |
| !
| |
01 F—= | !
L ! ] x/L
0,15 0,45 0,75
Fig. 1.4.5.2

1.4.5.3 For ships of restricted area of navigation,
the bending moment due to wave impacts on the flare
M calculated in accordance with 1.4.5.2 shall be
multiplied by the reduction factor ¢ determined from
Table 1.4.4.3. For ships of restricted areas of
navigation R3-RSN and R3 M= 0.

1.4.6 Hull section modulus and moment of inertia.

1.4.6.1 The requirements of this paragraph reg-
ulate the hull section modulus and moment of inertia
about the horizontal neutral axis.

1.4.6.2 The hull section modulus (for deck and
bottom) W, in cm?, at the section concerned shall not
be less than:

M
W=-55"-10° (1.4.6.2)

where My = |M,, + M,| — design bending moment, in kN'm, at
the section concerned equal to the maximum absolute
value of algebraic sum of My, and M, components at
this section;
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for M, refer to 1.4.3, in kN'm;
for M,, refer to 1.4.4; Winin, = 0,95¢pve Winin (1.4.6.7-3)

175

c *niMPa.

1.4.6.3 In cases specified by 1.4.3.4 the section
modulus W determined in accordance with 1.4.6.2 shall
be multiplied by the factor m determined by the formula

min
M
max
oM™

min max
Mg, + Mg,

— 1+
" 0,076¢,,BL3(C,, + 0,7)

( —1)

(1.4.6.3)

where MM M3 = absolute values of hogging and sagging bending
moments at the maximum range section, in kN'm (refer to
Fig. 1.4.3.4),

but not less than 1.

1.4.6.4 For ships for which the bending moment
due to wave impacts on the flare (refer to 1.4.5) shall
be considered the section modulus W, in cm’, at the
section concerned shall not be less than:

M 3
W= ?T-IO (1.4.6.4)

where My = |M, + M,, + My — design bending moment, in kN'm,
at the section concerned equal to the maximum absolute
value of algebraic sum of My, M,, and M components at
this section;

M, = maximum still water sagging bending moment or
minimum hogging bending moment if solely the hogging
bending moments occur at this hull section, in kN-m;

M, = wave sagging bending moment (refer to 1.4.4);

Mg = as determined from 1.4.5;
, refer to 1.4.6.2.

1.4.6.5 The hull section modulus determined from
1.4.6.2 to 1.4.6.4 for maximum value of design bending
moment shall be maintained within 0,4L amidships.
However, if the maximum design bending moment oc-
curs outside 0,4L amidships, the steady section modulus
requirement is applicable over the ship’s length up to the
section where maximum design bending moment acts.

The section modulus shall be gradually reduced
towards the ship’s ends outside the region in which it
is being maintained.

1.4.6.6 For sharp-lined ships without middle-
body, deviation from the requirements of 1.4.6.5 may
be permitted on agreement with the Register.

1.4.6.7 In any case, the hull section modulus, in
cm?, within the midship region (for deck and bottom)
shall not be less than:

Wmin = CwBLz(Cb + 0,7)11

where for ¢, refer to 1.3.1.4.

(1.4.6.7-1)

For ships of restricted area of navigation, the
minimum hull section modulus, in cm?, within the
midship region (for deck and bottom) shall not be
less than Wy, or Wy, whichever is the greater,
determined by the following formulae:

VVminl = (PWmin; (1467-2)

where for @, refer to Table 1.4.4.3;
for ¢, refer tothe Formula (1.4.4.3-1);
for v, refer tothe Formula (1.4.4.3-2).

1.4.6.8 Scantlings of all continuous longitudinal
members of hull girder based on the section modulus
requirement in 1.4.6.7 shall be maintained within
0,4L amidships. However, in special cases, based on
consideration of type of ship, hull form and loading
conditions, the scantlings may be gradually reduced
towards the ends of the 0,4L part, bearing in mind
the desire not to inhibit the vessel’s loading flexibility.

1.4.6.9 The moment of inertia of hull section 7, in
cm®, within the midship region shall not be less than:

Inin = 3¢,BL*(C, + 0,7) (1.4.6.9-1)

where ¢,, = as determined from 1.3.1.4.

For ships of restricted area of navigation, I,
shall be multiplied by the reduction factor ¢, de-
termined by the formula

18

®p = ON 7(L/D)max (1.4.6.9-2)

where for @, refer to Table 1.4.4.3;
for m, refer tol.1.4.3;
(L/D)max = maximum permissible value of L/D for the area of
navigation under consideration, obtained from Table 1.1.1.1.

1.4.7 Thickness of side shell plating and continuous
longitudinal bulkhead plating.

1.4.7.1 The thickness of side shell plating s,
in mm, at the considered section over the length and
depth of the ship where longitudinal bulkheads are
not fitted shall not be less than:

5= 0,5 stw + Nw) ]i -102 (1471)

where N, = as defined in 1.4.3.2, in kN;
for N,, refer tol.4.4.2 and 1.4.4.3;
t= 110/n MPa.

1.4.7.2 The thickness of side shell plating s, and
thickness of longitudinal bulkhead plating s;, in mm,
at the section under consideration for ships with two
plane longitudinal bulkheads shall not be less than:

5, = M ? 0,102 ; (1.4.7.2-1)
5= Now £ Ny }S 0,102 (1.4.7.2-2)
where for Ny, N,, refer to 1.4.7.1;

o, = 0,27,

oy = 0,23.

1.4.7.3 For ships having one or more than two
continuous plane longitudinal bulkheads as well as
longitudinal bulkheads with horizontal corrugations
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the required thickness of side plating and members in
question shall be calculated according to the proce-
dure approved by the Register.

Appropriate calculation may also be required for
ships with two continuous longitudinal bulkheads if
the transverse distribution of load is substantially
different from uniform distribution.

1.4.8 Calculation of actual hull section modulus.

1.4.8.1 The hull section modulus is determined:

for strength deck W, at moulded deck line at
side (lower edge of deck stringer);

for bottom W), at moulded base line (top of plate
keel).

For ships with continuous longitudinal strength
members above strength deck including trunk and
continuous hatch side coamings, W, is calculated by
dividing the moment of inertia of hull section about the
horizontal neutral axis by the value of z, determined by
the formula
z,=z(0,9 + 0,2y/B) (1.4.8.1)
where z = distance from neutral axshall the top of continuous

strength member above deck included in the calculation
of W, in m;
y = horizontal distance from the centreline of the ship to the

top of continuous strength member above deck included
in the calculation of W, in m.

z and y shall be measured to the point giving the
largest value of z,.

1.4.8.2 When calculating the hull section mod-
ulus, all continuous longitudinal strength members
shall be taken into account, including continuous

hatch side coamings, and, where the ship’s design
provides for multiple hatchways — the longitudinal
deck strips between them on condition the deck strips
are effectively supported by longitudinal bulkheads,
including the topside tank bulkheads (inner skins).

The sectional area of long bridges or deckhouses
shall be included with the reduction coefficient which
similarly to stresses in the ship’s hull and super-
structure (deckhouse) is determined according to the
procedure approved by the Register.

Continuous hatch side coamings in ships with single
hatches not above the mentioned structures may be inclu-
ded in the calculation of the hull section modulus only if
the calculation has been specially approved to this effect.

The sectional area of longitudinal deck strips,
each being of a uniform width throughout the length,
including deck plating with longitudinal framing and
hatch side coamings not supported by longitudinal
bulkheads, is included with the reduction coefficient &
determined by the formula

0,65 + Cp L

C=m+ == AL T AL

(1.4.8.2)

where {— 0,10 at n = 1;
MTA_0,12atn =2
n = number of longitudinal strips over ship’s breadth;
X/ = total length of longitudinal deck strips, in m;
Aly, Al, = length of end attachments of longitudinal deck strips aft
and forward, in m.

If the end of the longitudinal deck strip is effectively attached

to continuous deck and/or longitudinal bulkhead (Fig. 1.4.8.2),
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Fig. 1.4.8.2

Longitudinal deck strips to be included in the calculation of hull section modulus
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Al = 4f|B 25d, ,
1254, W, (1.4.8.5)
where f = sectional area of one longitudinal deck strip, in cm?; n Wn =1
By, = breadth of ship in way of longitudinal deck strip
termination, in m; where z = distance of strength deck (upper face plate of continuous

sq,, = average thickness of the portion of deck plating between
the extension of longitudinal deck strip and ship’s side
along the effective attachment, in mm.
Where a longitudinal deck strip terminates at the transverse deck
strip, provided 10b"”s; >nf and b” > b’

Al s = 1,3;1(%1,(1;'/1;” +1)

where s'; = average plate thickness of the transverse deck strip, in mm;
b = distance between longitudinal edge of the hatch opening
and symmetry plane of the longitudinal deck strip, in m;

b" = length of transverse deck strip, in m.

1.4.8.3 Large openings, i.e. openings exceeding
2,5 min length and/or 1,2 m in breadth, and scallops,
where scallop-welding is applied, shall be deducted
from the sectional areas used in the section modulus
calculation.

Smaller openings (manholes, lightening holes,
single scallops in way of welds, etc.) need not be de-
ducted, if the following conditions are met:

the sum of their breadths and shadow area
breadths (Fig. 1.4.8.3) in one transverse section of the
hull does not exceed 0,06 (B— 2b) (where 2b is the total
breadth of openings) or does not reduce the section
modulus at deck or bottom by more than 3 per cent;

Ineffective breadth
(shadow area)

Fig. 1.4.8.3
Design section

the height of lightening holes, drain holes and
single scallops in longitudinal members does not ex-
ceed 25 per cent of the web depth, and the height of
scallops in way of welds is not over 75 mm.

1.4.8.4 Where continuous longitudinal members
are built of higher tensile steel, they shall extend so far
beyond amidships towards the ends as to provide a
hull section modulus in way where the yield stress
changes not less than required for an identical hull of
ordinary steel.

1.4.8.5 The continuous longitudinal members at a
distance from horizontal neutral axis of hull section
greater than:

hatch side coaming) or bottom from neutral axis, in m;
n = factor given in Table 1.1.4.3 for the members of the
remainder of hull section;
W,, W, - = actual section modulus and Rule section modulus
with n = 1 for the deck (continuous hatch coaming) or
bottom respectively,

shall be made of steel with the same yield stress as the
strength deck (continuous hatch coaming) or bottom.

1.4.9 Loading control facilities.

1.4.9.1 By loading control facilities are meant
Loading Manual and loading instrument by means of
which it can be ascertained that the still water bending
moments, shear forces, and the still water torsional
and lateral loads, where applicable, in any load or
ballast condition will not exceed the specified permis-
sible values.

1.4.9.2 Ships to be provided with loading control
facilities are categorized as follows.

Category I:

ships with large deck opening, for which com-
bined stresses due to vertical and horizontal hull
girder bending, as well as torsional and lateral loads,
shall be considered;

ships for which uneven loading, i.e. uneven dis-
tribution of cargo and/or ballast, is possible.

chemical tankers and gas carriers.

Category II:

ships with arrangement giving small possibilities
for variation in cargo and ballast distribution;

ships on regular and fixed trading pattern where
the Loading Manual gives sufficient guidance;

ships not falling under category I including ships
of less than 120 m in length, which design takes un-
even distribution of cargo or ballast into account.

1.4.9.3 A Loading Manual is a document ap-
proved by the Register which describes:

the loading conditions on which the design of the
ship has been based;

permissible limits of still water bending moment
and shear force and, where applicable, limitations
due to torsional and lateral loads;

the results of the calculations of still water
bending moments, shear forces for loading conditions
stated in 1.4.3.1;

the allowable local loadings for the structure
(hatch covers, decks, double bottom, etc.).

1.49.4 A loading instrument is an instrument
approved by the Register, which is either analog or
digital by means of which the still water bending
moments, shear forces and torsional and lateral
loads, where required, in any load or ballast condi-
tion can be easily and quickly checked at specified
readout points.
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The number and position of sections and per-
missible still water bending moments and shear forces
as well as the limitations due to torsional and lateral
loads shall be approved by the Register.

Single point loading instruments are not accep-
table.

An approved Operational Manual shall be pro-
vided for the loading instrument.

1.4.9.5 All ships other than category II ships of
less 90 m in length, which deadweight is not greater
than 30 per cent of summer load line displacement,
shall be provided with the Loading Manual approved
by the Register. In addition to the Loading Manual,
all ships of category I shall carry a loading instrument
approved by the Register (requirements for loading
instruments are given in Appendix 4).

1.4.9.6 For ore carriers, ore-oil carriers and oil-
bulk carriers having a length of 150 m and more,
additional requirements for strength control during
loading are given in 3.3.6.

1.4.9.7 Information (booklet) on Stability and
Strength during Loading, Unloading and Stowage of
Bulk Cargoes Other than Grain.

To prevent excessive hull stresses, provision shall
be made for Information (booklet) on Stability and
strength during Loading, Unloading and Stowage of
Bulk Cargoes other than Grain to be carried on
board, including the following as a minimum:

.1 stability data required in 1.4.11, Part IV
"Stability";

.2 data on the capacity of ballast tanks and of
equipment for their filling and emptying;

.3 maximum permissible load upon a unit of
double-bottom plating surface;

.4 maximum permissible cargo hold load;

.5 general instructions concerning loading and
unloading and pertinent to hull strength, including
any limitations due to the worst operating conditions
during loading, unloading, handling of water ballast,
and during the voyage;

.6 any special limitations, for instance, those due
to the worst operating conditions, where applicable;

.7 where necessary — strength calculations:
maximum permissible forces and moments affecting
the hull during loading, unloading and the voyage.

The Information (booklet) shall be drawn up in
the language familiar to the ship officers, and in
English.

1.4.9.8 When developing the Loading Manual
and Information (booklet) on Ship Stability and
Strength During Loading, Unloading and Stowage of
Bulk Cargoes Other Than Grain, one shall be guided
by the recommendations contained in Collection of
Regulating Documents of the Register, Book 9.

1.5 VIBRATION OF HULL STRUCTURES. VIBRATION
STANDARDS

1.5.1 General.

1.5.1.1 The present Chapter shall establish the
highest permissible vibration levels (hereinafter, vi-
bration standards) of hull structures in sea-going
displacement ships.

1.5.1.2 The vibration standards are set down
proceeding from the condition of ensuring the
strength of hull structures and the dependability of
machinery, instruments and equipment installed on
board the ship.

1.5.1.3 The application of standards stipulated in
this Chapter does not release one from compliance
with sanitary norms and other requirements for
permissible vibration parameters at work places in
the accommodation, service and other spaces of
ships.

1.5.1.4 Vibration standards for ship machinery
and equipment are specified in Section 9, Part VII
"Machinery Installations".

1.5.1.5 Where vibration parameters are determined
at the design stage, they may be calculated using the
procedures given in the Collection of Regulating Docu-
ments of the Register, Book 14.

1.5.1.6 Vibrations shall be measured in the first
ship of a series and in single buildings. The proce-
dure, scope and sequence of vibration measurement
shall be approved by the Register.

1.5.1.7 On special agreement with the Register,
departure from the present standards may be per-
mitted in well-grounded cases.

1.5.2 Technical documentation.

After mooring tests and sea trials, a report on
vibration measurement shall be submitted to the
Register, which shall be approved by the manage-
ment of the firm having carried out the evaluation of
the vibration characteristics of the ship. Where ad-
ditional measures are taken to reduce vibration, the
report shall contain those measures as well as the
results of a second measurement of vibrations to
confirm the efficiency of measures taken.

1.5.3 Measured vibration parameters.

1.5.3.1 For the purpose of the present Chapter,
the following vibration parameters have been adop-
ted as main ones:

root mean square value of vibration velocity
measured in one-third octave bands and, where ne-
cessary, in octave bands;

root mean square value of vibration acceleration
and, in well-grounded cases, the root mean square or
peak value of vibratory displacement.
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1.5.3.2 Vibration parameters shall be measured in
absolute units or in logarithmic units (decibels) with
regard to standard threshold values of vibration ve-
locity or acceleration equal to 5x 107> mm/s and
3% 10~ * m/s?, accordingly.

1.5.3.3 Measurements shall be carried out in the
following directions:

in each of the inter-perpendicular directions with
regard to the ship: vertical, horizontal-transverse and
horizontal-longitudinal direction, when measuring
the main hull vibration;

in the direction normal to the plane of ship
structures (deck, side, bulkheads, etc.) or in the
lowest-rigidity direction of the hull girder, when
measuring local vibration.

1.5.3.4 The permissible root mean square values
of vibration velocity and vibration acceleration of the
hull and superstructures as well as hull structures are
mentioned in Table 1.5.3.4 and in Fig. 1.5.3.4.

1.5.3.5 When measuring the parameters in octave
bands, the permissible values stated in Table 1.5.3.4
for mean geometric frequencies of 2, 4, §, 16, 31.5 and
63 Hz may be increased 1,41(,/2) times or by 3 dB as
compared to tabulated values.

1.5.3.6 Permissible values given in Table 1.5.3.4
and in Fig. 1.5.3.4 shall not be exceeded at specified
ship speeds and at zero speed, if specified.

1.6 REQUIREMENTS FOR SCANTLINGS OF HULL
STRUCTURAL MEMBERS

1.6.1 General.

1.6.1.1 This Chapter contains general require-
ments for plating and framing.

1.6.1.2 Plate structure means a portion of
plating bounded by stiffening members. By plate
structures are meant portions of the deck, platform and
inner bottom plating and portions of the bottom, side,
bulkhead plating as well as webs of deep members.

1.6.1.3 In the present Part of the Rules the term
"framing" includes primary members and deep
members strengthening the plate structures. Deep
members also serve as supporting structures for pri-
mary members. Primary members are deck long-
itudinals, side longitudinals, bulkhead longitudinals,
inner bottom plating and bottom longitudinals, as
well as vertical and horizontal stiffeners of bulk-
heads, frames, beams, reverse and bottom frames of
bracket floors, etc. Deep members are deck trans-
verses, deck girders, web frames, side stringers,
floors, side girders, centre girder, vertical webs and
horizontal girders of bulkheads, etc.

1.6.1.4 The scantlings of primary and deep
members are based on the required section modulus,
moment of inertia, web sectional area, thicknesses of
web and face plate, as well as width of the face plate.

Table 1.5.3.4
Hull and superstructure, rigid Hull structures
members'
frames® plates
Mean geometric values of octave Permissible root mean square values

ranges, in Hz vibration vibration vibration vibration vibration vibration
velocity acceleration velocity acceleration velocity acceleration

mm/s dB m/s> dB | mm/s dB m/s’ dB | mm/s | dB m/s? dB

1,6 5,6 101 | 0,054 | 45 5,6 101 | 0,054 45 5,6 101 | 0,054 | 45

2 5,6 101 | 0,067 | 47 5,6 101 | 0,067 47 5,6 101 | 0,067 | 47

2,5 5,6 101 | 0,084 | 49 5,6 101 | 0,084 49 5,6 101 | 0,084 | 49

3,15 5,6 101 | 0,106 51 7,1 103 ] 0,135 53 7,1 103 ] 0,135 53

4 5,6 101 | 0,135 53 8,9 105 | 0,21 57 8,9 105 ] 0,21 57

5 5,6 101 0,17 55 11 107 0,34 61 11 107 ] 0,34 61

6,3 5,6 101 ] 0,21 57 11 107 | 0,43 63 14 109 | 0,54 65

8 5,6 101 | 0,27 59 11 107 | 0,54 65 16 110 | 0,75 68

10 5,6 101 | 0,34 61 11 107 | 0,65 67 16 110 | 0,94 70

12,5 5,6 101 | 0,43 63 11 107 | 0,84 69 16 110 1,2 72

16 5,6 101 | 0,54 65 11 107 | 1,06 71 16 110 1,5 74

20 5,6 101 | 0,67 67 11 107 | 1,35 73 16 110 1,9 76

25 5,6 101 | 0,84 69 11 107 1,7 75 16 110 | 2,4 78

31,5 5,6 101 | 1,06 71 11 107 | 2,1 77 16 110 | 3,0 80

40 5,6 101 | 1,35 73 11 107 | 2,7 79 16 110 | 3,8 82

50 5,6 101 1,7 75 8,9 105 | 2,7 79 12,5 | 108 3,8 82

63 5,6 101 2,1 77 7,1 103 2,7 79 10 106 | 3,8 82

80 5,6 101 2,7 79 5,6 101 2,7 79 8 104 | 3,8 82

' Hull and superstructures, rigid members are the intersections of decks with main transverse and longitudinal bulkheads, sides,
transom, superstructure walls, etc.
2 Girders supporting the foundations of ship machinery and equipment are included.
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Permissible mean root values of vibration velocity and vibrational acceleration:

1 — hull, superstructures and rigid members;

2 — framing members including the girders by which the foundations of ship machinery and equipment are supported;

3 — plates

Geometric properties of the member section,
unless stated otherwise, are determined taking into
account the effective flange.

If the member is so arranged that it is not normal
to the effective flange, the section modulus shall be
increased in proportion to 1/coso (where o is the
angle, in degrees, between the member web and the

perpendicular to the effective flange at the section
considered. If < 15°, no increase of section modulus
is required.

1.6.1.5 Rounding off the required scantlings of
structural members generally shall be made in the
direction of increase. Plate thickness shall be rounded
off to the nearest 0,5 or integer of millimetres.
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The values of negative rolling tolerances for
plates shall comply with the requirements of 3.2.7,
Part XIII "Materials".

1.6.2 Symbols.

For the purpose of this Chapter, the following
symbols have been adopted:

[ = span of concerned member, determined from
1.6.3.1, in m;

p = design pressure at the point of load applica-
tion, determined in the relevant chapters of the pre-
sent Part of the Rules, in kPa;

a = spacing, in m, of concerned primary or deep
members of longitudinal or transverse framing sys-
tem; where this varies, a is a half-sum of distances of
adjacent members from the member concerned;

h = depth of the member web, in cm;

I = actual moment of inertia of the hull about the
horizontal neutral axis, in cm4;

z; = vertical distance from horizontal neutral axis
of ship to the centre of section area of the long-
itudinal considered, in m;

o, = design specified yield stress for normal
stresses, in MPa, determined from 1.1.4.3;

1, = design specified yield stress for shear stres-
ses, in MPa, determined from 1.1.4.3;

As = corrosion allowance, in mm, determined
from 1.1.5.1.

1.6.3 Span and effective flange of member.

1.6.3.1 The span of primary and deep member / is
measured along the member face plate as the distance
between its span points. Unless provided otherwise,
where the end brackets are fitted, the span points
shall be taken at the mid-length of the bracket. In this
case, the span point position shall be such that the
height of the end bracket in it does not exceed the
web depth of the member considered (Fig. 1.6.3.1).

For curvilinear members the span shall be taken
equal to the chord connecting the span point centres.

]11

1’11

1.6.3.2 The thickness of the effective flange is
taken equal to its mean thickness in the considered
section of the member.

1.6.3.3 The width of the effective flange a;; in m, of
primary members shall be determined by the formulae:

a = 1/6; (1.6.3.3-1)

ar=0.5(a; + a») (1.6.3.3-2)

where a, a, = distance of the considered member from the nearest
members of the same direction located on both sides of
the considered member, in m,

whichever is the smaller.
1.6.3.4 The width of the effective flange of deep
members ¢z in m, is determined by the formula

¢ = ke (1.6.3.4)
where ¢ = 0,5(¢; + ¢);
c1, ¢ = distance of the considered deep member from the nearest
deep members of the same direction located on both
sides of the considered member, in m;
k = factor obtained from Table 1.6.3.4 depending on ¢, given
span [, and number n of members supported by
considered deep members.

Table 1.6.3.4
Num- k values at /,,/c equal to:
ber of
bore | 1 2 3 4 5 6 | 7and
ers n more
=6 | 0,38 | 0,62 0,79 0,38 0,94 0,98 1
<3 | 0,21 0,4 0,53 0,64 0,72 0,78 0,8
Note. For intermediate values of /;,/c and n, the factor k is
determined by linear interpolation.

For simply supported deep members the given
span [, =/, and for fixed deep members /[, = 0,6/.
The way in which the framing members shall be
supported (simple supporting or fixing) is determined
proceeding from the general engineering principles
with regard for the actual structure (presence of
brackets, welding of webs, face plates, etc.) and is
characterized by the presence or absence of bending
moment effects in the span point of the member.

1.6.3.5 The width of the hatch coaming effective
flange shall be equal to one-twelfth of their span but
not more than half the distance between the cargo
hatch and the ship’s side for the side coaming and,
accordingly, half the distance between a cargo hatch
and a transverse bulkhead (or the beam nearest to the
cargo hatch) for the hatch end coaming.

1.6.3.6 The width of the effective flange of deep
members located normal to the direction of corru-
gations shall be taken equal to 15s and 20s for tra-
pezoidal and wave-shaped corrugations respectively
(s = thickness of corrugated plates, in mm) or 0,l¢
(for ¢, refer to 1.6.3.4), in mm, whichever is less.
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1.6.3.7 Where primary members parallel to deep
members are fitted over the width of the effective
flange of the latter, full cross-sectional areas of the
above primary members shall be adopted for calcu-
lation when determining the inertia moment and
section modulus of the deep members.

1.6.3.8 In case the area of the effective flange is
less than that of the face plate, the determination of
section modulus and moment of inertia of the deep
members is subject to special consideration by the
Register. This requirement applies to deep members
of corrugated structures.

1.6.4 Scantlings of structural members.

1.6.4.1 The section modulus W, in cm?®, of pri-
mary members of rolled section shall not be less than:

W=Woao. (1.6.4.1)

where W' = section modulus of member considered, in cm?,
determined from 1.6.4.2;
o, = multiplier taking into account corrosion allowance,
determined in accordance with 1.1.5.3;

The section modulus of built-up welded members
shall satisfy the requirements of 1.6.4.2. In this case
the thickness of section elements shall be increased by
corrosion allowance As.

1.6.4.2 The section modulus of member con-
sidered, in cm®, without taking into account corro-
sion allowance is determined by the formula

Q103

where @ = pal — transverse load on member considered, in kN;

m, ks = factors of bending moment and permissible stresses to be
found in the relevant chapters of the present Part of the
Rules.

1.6.4.3 The net sectional area (excluding open-
ings) f,, in cm?, of primary and deep member webs
shall not be less than:

for members of rolled section

f;t :4fl,17('0(’

where /', — 10}1{\1,;ax

(1.6.4.3-1)
(1.6.4.3-2)

Nmax» k. = maximum shear force value and permissible shear stress
factor as defined in the relevant chapters of the Rules;

for o., referto 1.1.5.3;

for built-up welded members, the required web
cross-sectional area shall be determined by the For-
mula (1.6.4.3-2) with a subsequent increase in thick-
ness by the value of As.

1.6.4.4 The thickness s, in mm, of the plates un-
der transverse loading shall not be less than:

P 4 As
UGVI

s = mak (1.6.4.4)

where m, ks = bending moment and permissible stress factors as
defined in the relevant chapters of the Rules;
k =1,2—0,5a/b, but not greater than 1;
a and b = smaller and greater sizes, in m, of supporting contour
sides of plate structure.
1.6.4.5 The scantlings of the corrugated struc-
tures shall comply with the following requirements:
.1 the thickness of the trapezoidal corrugations
shall be determined by the Formula (1.6.4.4) taking a
equal to b or ¢, whichever is the greater (Fig. 1.6.4.5).
The following relationship shall be satisfied:

b/s<0,06/n

where b = width of the panel parallel to the bulkhead plane, in m
(refer to Fig. 1.6.4.5).

(1.6.4.5.1)

Angle ¢ (refer to Fig. 1.6.4.5 a) shall be assumed
not less than 40°;

a) b
- / N
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b/2 b2 |
o dy
b)
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dg
Fig. 1.6.4.5

Trapezoidal (a)
and wave-shaped (b) corrugations

.2 the thickness of the wave-shaped corrugations,
s, in mm, shall not be less than:

s = 22ﬁ0R\/ r_ 4 As
kG Gn

where B = half-angle of spread of corrugation (refer to
Fig. 1.6.4.5, b) in rad.;
R = radius of corrugation, in m;
ks = factor of permissible stresses determined in the relevant
chapters of the present Part of the Rules.

(1.6.4.5.2-1)

In this case, the following relationship shall be
satisfied:
R/s<17/Ror; (1.6.4.5.2-2)
.3 the section modulus of the corrugation is de-

termined according to 1.6.4.1 and 1.6.4.2 taking
Q = pdyl (for d,, refer to Fig. 1.6.4.5).
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The spacing and section modulus of corrugations
can be determined by the formulae given in Ta-
ble 1.6.4.5. (Linear dimensions are expressed in cm, @
and By — in deg.).

Table 1.6.4.5
Type of Spacing of Secti dul
corrugation corrugations ection modulus
Trapezoidal do = 2(b + ccos @) W = hs(b + ¢/3)

Wave-shaped do = 4Rsin Py W = ysR®

Factor v is determined by the formula

y=2 By + 2By cos’By — 1,5sin 2By
1— cosPo )

(1.6.4.5.3)

In calculating the factor vy, the angle B, shall be
taken in radians.

1.6.4.6 Permissible stress factors ks and k. de-
fined in the relevant chapters of the Rules may be
increased by 5 per cent for ships of restricted areas of
navigation R2 and R2-RSN and by 10 per cent for
R3-RSN and R3 unless dependent upon the factors
kg and kp determined by the Formula (2.2.4.1).

1.6.5 Buckling strength of hull structural members.

1.6.5.1 The buckling strength of longitudinals,
shell plates and hull structure plating shall be ensured
within the midship region of ships of unrestricted
service and ships of restricted areas of navigation R1
and R2, 65 m and greater in length, of restricted
areas of navigation R2-RSN, R3-RSN and R3, 60 m
and greater in length subject to compressive stresses
due to longitudinal bending of the hull girder.

Effective compressive streses ., in MPa, shall be
determined by the following formula:

G, = A;[—Tzi 10530/ (1.6.5.1-1)

where M = design bending moment, in kN-m, at the section under
consideration equal to the maximum absolute value of
algebraic sum of the moment components;
My = |M,, + M,| — for longitudinal members arranged below
the neutral axis;
My = |M, + M,, + Mg — for longitudinal members arranged
above the neutral axis;
M., = as defined in 1.4.3, in kN'm;
M,, = as determined from 1.4.4;
for My, refer to 1.4.5.

The maximum hogging bending moment shall be
assumed as design value My for longitudinal mem-
bers arranged below the neutral axis, and the max-
imum sagging bending moment — for longitudinal
members arranged above the neutral axis.

The buckling strength of side shell and long-
itudinal bulkheads at the section considered shall be
ensured under shear stresses 7., in MPa, calculated by
the following formulae:

for side shell plating in ships without effective
longitudinal bulkheads
10% ;

T, = u}ﬁ : (1.6.5.1-2)

¢ 2s
for side shell plating in ships with two effective
longitudinal bulkheads

TC = NSW + Nw § st 102 ’
S 1

(1.6.5.1-3)

for longitudinal bulkhead plating in ships with
two effective longitudinal bulkheads

o T , .0.5.1-

T‘,=M§ 0(].102 (16514)
S 1

where Ny, = still water shear force at the section considered,

defined in 1.4.3, in kN;
N,, = wave vertical shear force determined from 1.4.4.2;
s = actual thickness of side shell plating in ships without

longitudinal bulkheads, in mm;

sg, §; = actual thicknesses of side shell plating and longitudinal
bulkhead plating at the section considered in ships with
two longitudinal bulkheads, in mm;

S, I = as defined in 1.4.2;

for ay, oy, refer to 1.4.7.2.

Where one or more than two continuous long-
itudinal plane bulkheads or longitudinal bulkheads
with horizontal corrugations are fitted, the shear
stresses are determined by a procedure approved by
the Register.

1.6.5.2 The buckling strength of longitudinal
members is considered sufficient if the following
conditions are met:

ko.<o,, ; (1.6.5.2-1)
TS Ter
where k& = 1 for plating and for web plating of stiffeners;
k = 1,1 for stiffeners;
for o, 1., refer to 1.6.5.1;
for o, .. refer to 1.6.5.3.

For plate panels, the factor kK may be reduced in
respect of ships of restricted navigation areas: R1 —
by 10 per cent, R2 and R2-RSN — by 15 per cent,
R3-RSN and R3 — by 20 per cent. In this case, when
determining the actual section modulus of hull in
accordance with 1.4.8, the strength reduction of
compressed plate shall be considered, i.e. where
o, < o, the plates shall be included in the hull girder
section, except for the areas adjoining the long-
itudinals and having a breadth equal to 0,25 of the
shorter side of supporting contour, with the reduced
factor s, to be determined by the formula
,=0o./0.. (1.6.5.2-2)

1.6.5.3 Critical stresses &, and 7., in MPa, shall
be determined by the formulae:
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=06, when 6.<0.5R. .- 1.6.5. sy = flange thickness or bulb thickness, in mm, reduced by the
Ocr _ e when 6. <0.5R.1: ) (1.6.5.3) value of As (for As, refer to Table 1.6.5.5-2). For bulb
6o = Ren(1—Ren/40,) when o, > 0.5R.m; and symmetrical bulb profiles, s, may be adopted equal
T = T, when 17, <0,29R z; to the mean thickness of the bulb;
— _ > ¢ = spring stiffness exerted by supporting plate panel,
Teor = Repr(0,58 —0,08R py/7) when 7, > 0.29R.py determined by the formula
where o,, 7, = Euler normal and shear stresses to be determined in
accordance with 1.6.5.4 and 1.6.5.5. o= 68,7kps’
) ) 1,33kphys® |3
1.6.5.4 When checking the buckling strength, the =+ 3 107 )a
Euler stresses o, in MPa, for primary and deep
longitudinal members shall be determined by the ky=1-0./0.20 (to be taken not less than 0,1 for angles,
followine formulae: bulb, symmetrical bulb and T-profiles);
ollowing formulae: . . . . G, = compressive stress according to 1.6.5.1;
.1 for column buckling of primary longitudinal 6, = Euler stress of supporting plate according to 1.6.5.5;
members without rotation of the cross section s = supporting plate thickness, in mm, reduced by the value

6, = 206i/f? (1.6.5.4.1)
where i = moment of inertia, in cm®, of longitudinal, including
plate flange and calculated with thickness reduced by the
value of As (for As, refer to Table 1.6.5.5-2);
cross-sectional area, in cm?, of longitudinal, including
plate flange and calculated with a thickness reduced by
the value of As (for As, refer to Table 1.6.5.5-2); a plate
flange equal to the frame spacing may be included;

f=

.2 for torsional buckling of primary longitudinal
members

. = (203/P)i/i)oi* + kjnt) + 79310i/i,

where k = 0,05014/1',‘.;
m = number of half waves, given by Table 1.6.5.4;

(1.6.542)

Table 1.6.5.4
k [0<k<4|4<k<36[36<k<144]| m—1n? < k < m¥m + 1)
m 1 2 3 m

moment of inertia, in cm®, of profile under simple torsion
(without plate flange), determined as follows:

3
= L“g”-’lo_4 for flat bars;

i, = % [sy + bysi(1—0,63s/b)]-10~* for angles, bulb,
symmetrical bulb and T-profiles;

i, = polar moment of inertia, in em®, of profile about
connection of stiffener to plate, determined as follows:

TSy 4
— $10* for flat bars;

3 o
(hL;"-&- h%,b/S/)'lO_“ for angles, bulb, symmetrical bulb and
T-profiles;
sectional moment of inertia, in cm®, of profile about
connection of stiffener to plate, determined as follows:

33
iy = 717‘3"2“'-10_6 for flat bars;

1312
i, = éLblf%]O—é for T- and symmetrical bulb profiles;
bih?
= T2+ [0+ 2 45+ 35y, ]107° for

f w SR .

angles and bulb profiles;
web height, in mm;

s, = web thickness, in mm, reduced by the value of As (for As,
refer to Table 1.6.5.5-2);
by= flange width, in mm, for angles and T-profiles or bulb

width, in mm, for bulb and symmetrical bulb profiles;

of As (for As, refer to Table 1.6.5.5-2);
a = distance between longitudinals;

.3 for web and flange buckling

_ 2105 ,
o, 7,8.3(sw.,/hw) 10° for web Plates (1.6.54.3)
of longitudinal deep members;

for flanges of deep longitudinal members buck-
ling is taken care by the following requirement:

bylsy=15

where b, = flange width, in mm, for angles, half the flange width
for T-sections;
sy = flange thickness, in mm.

1.6.5.5 Euler normal o, and shear t, stresses, in
MPa, for plate structures shall be determined as for
rectangular plates by the formulae:

G, = 0,1854n(s'/b)*; (1.6.5.5-1)

1, = 0,1854n(s’|b)> (1.6.5.5-2)

where n = factor depending on the load type of the plate and the
ratio of sides (Table 1.6.5.5-1);
s" = actual thickness of the plate reduced by the value of As
obtained from Table 1.6.5.5-2;
b = plate side located normal to the direction of normal
compressive stresses; when the plate is exposed to shear
stresses, b is the smaller side of the plate, in m.

1.6.5.6 The moment of inertia i, in cm®, of the
stiffeners on deep girder webs (refer to 1.7.3.2) shall
not be less than determined by the formulae:

for the stiffeners fitted normal to the girder face
plate

i=vyas>1073; (1.6.5.6-1)

for the stiffeners parallel to the girder face plate

(f + 0,1as)l?

i=235 (1.6.5.6-2)

where y = coefficient obtained from Table 1.6.5.6 depending on the
ratio of the girder web depth / to the spacing of stiffeners a;;
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Table 1.6.5.5-1

Type of load v = alb n
c o<sy<l c
y>1 8.4
U+ 11
~
y<1 £(Y+}*}/)2ﬁ
Vo a Vo ’
c —1<y<0 c
‘ v>1 1042 — 6,4\ + 7,6
=
§ y<1 g[10y2 — 14y + 1,9(1 + )(y + 1/7)7]
Vo a Vo
—-— e el
f | 51 5,34+ 4y
‘51 ‘r
——— =

¢ = 1,1 when stiffeners are bulb flats;
¢ = 1,05 when stiffeners are flat bars.

Notes: 1. |y = ratio between smallest and largest compressive stress when linear variation across panel.
2. & = 1,3 when plating is stiffened by floors or deep girders;
e = 1,21 when stiffeners are angles, symmetrical bulbs or T-sections;

Table 1.6.5.5-2 Table 1.6.5.6
Structure As, mm Hja|land| 1,2 | 1416 1,8 120 [25] 3,0 | 3,540
less
Compartments carrying dry bulk cargoes. 0,05s
Vertical surfaces and surfaces sloped at an| (0,5<As<1) v 03 106 1L3[20f29]41]80(12.4]168|21.2

angle greater than 25° to the horizontal line.
One side exposure to ballast and/or liquid cargo

Two side exposure to ballast and/or liquid cargo

Horizontal surfaces and surfaces sloped at an 0,10s
angle less than 25° to the horizontal line. 2<As<3)
One side exposure to ballast and/or liquid cargo

Vertical surfaces and surfaces sloped at an angle

greater than 25° to the horizontal line.

Two side exposure to ballast and/or liquid cargo

Horizontal surfaces and surfaces sloped at an 0,15s
angle less than 25° to the horizontal line. 2<As<4)

consideration.

s = actual thickness, in mm, of the structural member under]

Note. As = 0 otherwise.

a = spacing of stiffeners, in cm;
actual thickness of the web, in mm;

span of the stiffener, in m.
as determined according to 1.1.4.3.

3 <N
I

actual cross-sectional area of the stiffener, in cm~;

2

Note. The intermediate values of y are determined by linear|
interpolation.

1.6.6 Aluminium alloy structures.

1.6.6.1 The scantlings of aluminium alloy struc-
tures shall be determined by conversion of the scan-
tlings relating to the corresponding steel structures.
The conversion shallo be made using the formulae of
Table 1.6.6.1 without considering the limits by
minimum scantlings of steel structures.

1.6.6.2 The sectional area of sternframe, stem,
bar keel and propeller shaft brackets shall be
1,3 times that required for steel application.

1.6.6.3 Where continuous welds (fillets, butt
welds) are located in most stressed positions, account
shall be taken of the reduction in strength at the
welded joint location depending on the given alumi-
nium alloy and the process of welding.
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Table 1.6.6.1

Parameter Requirement

Thickness of plating for the
shell, decks (without covering),
bulkheads, enclosures and
other details made of plates

for superstructures
51 =5\Ren/Ry,,

for main hull
S = 0,95\/RL)H/R

Po2

Section modulus of framing

members Wi = WRe Ry,
Cross-sectional area of pillars St =JRen| Ry,
Moment of inertia of pillars I, =31

and framing members

Notes: 1. R, , = proof stress of aluminium alloy, in MPa.
2. The values of s, W, f, I as stipulated by the Rules may be
adopted without corrosion allowance.

1.6.6.4 On agreement with the Register, the bi-
metallic (steel — aluminium) pressed elements for
connection of steel and aluminium alloy structures
may be used.

1.7 WELDED STRUCTURES AND JOINTS

1.7.1 General.

1.7.1.1 Any change in the shape or section of the
members of welded hull structure shall take place
gradually. All openings shall have rounded corners
and smooth edges.

1.7.1.2 The scantlings of sections and the thick-
nesses of plates used for longitudinal members shall
change gradually throughout the ship’s length.

Any change of framing system and plating
thicknesses used for the strength deck, bottom, side
shell and longitudinal bulkheads shall not be per-
mitted in areas where mechanical properties of steel
change.

1.7.1.3 Continuity shall be ensured for as many of
main longitudinal members as possible, and a gra-
dual change of their sections is required in way of the
ends together with other arrangements, contributing
to the reduction of stress concentration.

1.7.1.4 In tight structures, as well as in non-tight
structures subject to intense vibration, stiffeners and
similar details shall be fitted to prevent hard spots in
the plating at the toes of brackets and in way of face
plates of the members passing through, or terminat-
ing at the above-mentioned structures.

1.7.1.5 The length of unsupported plating be-
tween the end of a longitudinal and the nearest web

normal to direction member shall be as short as
possible, however, not more than 4s or 60 mm,
whichever is less (s = plate thickness, in mm).

1.7.1.6 For the purpose of this Part of the Rules,
the hull structures subject to intense vibration are
those situated in way of machinery and equipment
which constitute a source of vibration.

Considered as regions with high level of vibration
in all ships are the regions situated below the lower
platform continuous within the engine room and
bounded:

at aft end, by a section forward of the edge of
propeller boss at twice the propeller diameter, but not
less than to the after peak bulkhead;

in the engine room, by the bulkheads of this
space.

The bulkheads forming boundaries of engine
room, the after peak bulkhead and the lower con-
tinuous platform in the above regions throughout the
length of the ship are considered to be structures
subject to intense vibration.

1.7.1.7 In way of the ends of bulwark, bilge keels,
and other details welded to the hull, as well as gen-
erally of gutterway bars, their height shall decrease
on a length of at least 1,5 times the height of these
members. The ends of bulwarks shall be tapered. This
is also recommended for the portions of the ends of
the gutter bars.

1.7.1.8 Welded joints, welding consumables and
procedures, testing and inspection methods of welded
joints shall comply with requirements of Part XIV
"Welding".

1.7.2 Connections of framing members.

1.7.2.1 In general, the framing members shall
have butt-welded joints. Overlapping joints may be
allowed on agreement with the Register, except in
regions with high level of vibration, deep member
connections and in way of heavy concentrated loads.

In general, brackets shall be made of steel having
the same yield stress as the steel of the members
connected.

1.7.2.2 Connections of primary members.

1.7.2.2.1 Unless provided otherwise, the size of
brackets ¢, in cm, measured in accordance with
Fig. 1.7.2.2.1 shall be determined by the formula

c=5JW]s (1.7.2.2.1)

where W = Rule section modulus of the member attached, in cm?;
s = thickness of bracket, in mm.

The thickness of bracket is taken equal to that of
the member web. Where the web thickness is more
than 7 mm the bracket thickness may be reduced by
1 mm; where the web thickness is more than 12 mm,
the bracket thickness may be reduced by 2 mm.
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Where a bracket connects two members of dif-
ferent profile, the characteristics of the smaller profile
shall be used for determining the bracket size.

The bracket height / (refer to Fig. 1.7.2.2.1) shall
be not less than 0,7 times the required size c.

Fig. 1.7.2.2.1

The size of brackets determined as indicated
above, refers to the case when the members to be
interconnected are not welded to each other or the
member butts are not welded to the plating. The al-
lowable gap shall not exceed 40 mm or 25 per cent of
size ¢, whichever is less. Otherwise, ¢ may be required
to be increased.

1.7.2.2.2 If the free edge /, in mm, of a bracket
(refer to Fig. 1.7.2.2.1) is longer than 45s (s = thick-
ness of the bracket, in mm), the bracket shall have a
flange (face plate). The width of the flange shall be
not less than 50 mm, the width of the face plate, not
less than 75 mm. The thickness of the face plate shall
not be less than that of the bracket. The width of the
flange (face plate) shall be in accordance with the
requirements of 1.7.3.1.

1.7.2.2.3 The size of brackets may be reduced:

by 10 per cent, where the framing members are
welded to each other or to the plating;

by 15 per cent, where a face plate or flange is
provided,

by 25 per cent, where the framing members are
welded to each other and the brackets are provided
with a face plate or flange.

1.7.2.2.4 In regions with high level of vibration
the butt ends of framing members shall generally be
connected, with the minimum dimensions of the
plating portions unsupported by the framing
(Fig. 1.7.2.2.4).

1.7.2.2.5 Where there is a gap between the butt of
beam and the frame in way of side strengthening of
ships mooring at sea, in region I of ice strengthening
in categories Arc9, Arc8, Arc7, Arc6, Arc5 ships and
in region Al of category Ice3 ships, the beam bracket
shall have a face plate or flange.

' A

Fig. 1.7.2.2.4

1.7.2.3 Deep members are recommended to be
connected by rounded brackets with smooth change
of web depth and face plate size.

Fig. 1.7.2.3

1.7.2.3.1 The height and width of brackets in-
terconnecting the members, or attaching them to
bulkheads are, unless provided otherwise, to be not
less than the members web depth (or the lesser web
depth of the members connected). The bracket
thickness is assumed equal to the lesser of the mem-
ber web thicknesses. In member connections no gaps
are permissible.

1.7.2.3.2 The brackets connecting the members
shall have a face plate or flange along the free edge.
In places of transition from the face plates of brackets
to those of members, the width and thickness of the
face plate along the free edge at different sizes of the
member face plates shall change smoothly. The area
of face plate (or flange) of tripping bracket shall be
taken not less than 0,8 times the area of lesser face
plate of the members connected.

If the distance, in mm, between bracket ends
exceeds l60s\/ﬁ (s = thickness of bracket, in mm), a
stiffener shall be fitted parallel to the line connecting
bracket ends at the distance a equal to '/, of the
bracket height or 35 times its thickness (whichever is
less). The inertia moment of the stiffener shall be
determined by the Formula (1.6.5.6-2).

Brackets shall be additionally stiffened depending
on their size and configuration (refer to 1.7.3.2.2).
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1.7.2.3.3 The radius of rounding shall not be less
than the depth of the smaller members connected.

The webs and face plates shall be supported by
stiffeners and tripping brackets in way of rounding
(Fig. 1.7.2.3).

1.7.2.4 The constructions used for the attachment
of primary members to supporting members shall
comply with existing standards.

1.7.3 Construction of deep members.

1.7.3.1 The depth / and thickness s,, of member
webs (as well as of built-up primary members) and
their sectional area are regulated by the relevant
chapters of this Part of the Rules. The width of
member face plate 5, in mm, as measured from its
web, shall not be more than:

b = 200sy,//Rers (1.7.3.1)

where 57, = thickness of member face plate, in mm.

The thickness of face plate shall not normally
exceed a triple thickness of the web plate.

1.7.3.2 Where h/s,, > 60,/n (for h and s,,, in mm,
refer to 1.7.3.1), the webs of members (except for
those whose buckling strength shall be checked in
accordance with 1.6.5) shall be stiffened by tripping
brackets and stiffeners (Fig. 1.7.3.2).

a)
|
|
4 b)
|
!
/% e W b b
/Bracket
C), d)
|
a ; a
i
N/ 1

Bracket

Fig. 1.7.3.2

1.7.32.1 Where #h/s,>160,/n, the webs of
members shall be stiffened with the stiffeners fitted
parallel to the member face plate (refer to Fig. 1.7.3.2
a). Where h/s,, < 160,/n, stiffening may be carried
out as shown in Fig. 1.7.3.2 b,c.

The spacing of stiffeners (width of non-stiffened
web area), in mm, shall not be greater than
a = 90s,,/\/N.

On agreement with the Register, the structure
shown in Fig. 1.7.3.2 d may be permitted.

In way of portions equal to 0,2/, but not less than
1,5h from supports (/ and % are the span and depth of
member web respectively), the spacing a shall be re-
duced 1,5 times.

Stiffeners fitted normal to the face plate of the
member supporting primary members (e.g. long-
itudinals, bulkhead stiffeners, frames, etc.) shall be
fitted not further than in line with every second
member in question.

Variation from the above spacing of stiffeners
may be allowed on the basis of the results of direct
strength calculation.

1.7.3.2.2 The thickness of stiffener shall not be
less than 0,8s,,. Moment of inertia of the stiffeners is
determined according to 1.6.5.6.

1.7.3.2.3 The tripping brackets stiffening deep
members shall be fitted at the toes of brackets se-
curing the members in way of roundings and struts as
well as in way of span of the member (refer to
Fig. 1.7.3.2 a and b). In any case, the spacing of
brackets shall not exceed 3,0 m or 1564, (bs, = full
width of face plate, in mm), whichever is less.

The thickness of the tripping brackets shall be
not less than required for the member web. The
brackets shall be extended to the member face plate
and be welded to it if the width of the face plate
exceeds 150 mm, as measured from the member web
to the free edge of face plate. The width of the
bracket section being welded shall be at least 10 mm
smaller than the face plate width. Where the width of
face plates symmetric to the member web exceeds
200 mm, small brackets shall be fitted at the opposite
side of the web in line with the tripping bracket. The
width of the tripping brackets, measured at the base
shall not be less than half their depth.

The bracket shall have a face plate or flange if the
length of free edge / > 60s (s = thickness of bracket,
in mm). The width of the face plate or flange shall
not be less than //s.

1.7.3.3 Lightening holes, cut-outs for the passage
of framing members, etc. are permitted in the mem-
ber webs.

The total depth of openings in the same section
shall not exceed 0,5 of the member depth. For deck
transverses, deck girders, webs and girders of water-
tight bulkheads in dry cargo ships, this value may be
increased to 0,6 of the member depth.

The distance from the edges of all openings in
deep members to the edges of cut-outs for the passage
of primary members shall not be less than the depth
of these members. The openings in deep member
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webs, except for cut-outs for the passage of primary
members, shall be located at a distance not less than
half the deep member depth from the toes of brackets
attaching this member. Where it is impossible to sa-
tisfy this requirement, compensation shall be pro-
vided by local thickening of the web, fitting of collars,
etc.

In all cases, the sectional area of a deep member
(excluding openings) shall not be less than required in
the relevant chapters of this Part of the Rules.

For requirements regarding openings in floors,
side girders and centre girder, refer to 2.4.2.7.

1.7.4 Details of welded structures.

1.7.4.1 The face plates and/or webs shall be
sniped at the member ends depending on the con-
struction used for attachment of members.

1.7.4.2 The width of flange (face plate) of
brackets shall not be less than 8 bracket thicknesses
unless expressly provided otherwise in the relevant
chapters of this Part of the Rules.

1.7.4.3 The edges of brackets, face plates and
webs of the members shall be welded all round and
shall have no craters. This requirement also applies to
air and drain holes and cut-outs for the passage of
framing members and welded joints.

Where these openings are carried to the deck or
bottom shell plating, their length as measured at the
plating, shall comply with the requirements of 1.7.5.8.

1.7.4.4 Welded joints shall be arranged in least
stressed structural sections, as far as practicable from
abrupt changes of sections, openings and details
which were subject to cold forming.

1.7.4.5 The butt joints of face plates of the in-
tersection girders under variable dynamic loads (e.g.
in regions with high level of vibration) shall be made
with smooth transition by means of diamond plates.

1.7.4.6 It is recommended that local concentra-
tion of welds, crossings of welds at an acute angle, as
well as close locations of parallel butts or fillet welds
and butt welds, be avoided. The distance between
parallel welded joints, whatever their direction, shall
not be less than:

200 mm between parallel butt welds;

75 mm between parallel fillet and butt welds;

50 mm between parallel fillet and butt welds on a
length not exceeding 2 m.

On agreement with the Register, the distance
between welded joints may be reduced.

The angle between two butt welds shall not be
less than 60° (Fig. 1.7.4.6).

1.7.4.7 The butts (seams) in assembling joints of
the plating shall be located at a distance not less than
200 mm from the bulkheads, decks, inner bottom
plating, deep members fitted parallel to the above-
mentioned joints.

In assembling joints, the welded butts of built-up

Fig. 1.7.4.6

members shall be arranged so that the butts of a
member web are not less than 150 mm clear of the
butts of this member face plate.

On agreement with the Register, the butts of
webs and face plates may be arranged in the same
plane provided that:

full penetration welding is ensured at the con-
nection of the web to face plate on a length of at least
100 mm each side of the butt by non-destructive
testing of the welded butt in every third member;

overlapping of the butt by the framing elements
(knees, brackets, etc., fitted in line with the web) is
ensured on a length not less than the face plate width
each side of the butt.

1.7.5 Types and dimensions of fillet welds.

1.7.5.1 The design throat thickness a, in mm, of
fillet welds for tee-connections for manual and semi-
automatic welding shall not be less than:

(1.7.5.1)

where o = weld factor given in Table 1.7.5.1-1. For structures
inside cargo tanks of tankers o shall be increased by 0,05;
B = factor given in Table 1.7.5.1-2 depending on the ratio of
weld pitch ¢, in mm, to weld length /, in mm (Fig. 1.7.5.1-1);
s = thickness of the lesser of the parts joined.

a = ofs

The relationship between the leg length of the fillet
weld and the height of the isosceles triangle inscribed
into the cross section of the weld (Fig. 1.7.5.1-2) shall
be assumed as k = 1,4a or a = 0,7k. When automatic
welding is employed instead of the proposed manual
welding, the weld throat or leg length, whichever is
adopted in calculation, may be reduced in height for
single-run welds by not more than 30 per cent. For
multirun welds the percentage of the above reduction
is subject to special consideration by the Register.

If the thickness of the thinner of the items to be
joined is less than half the thickness of the thicker
item, then the leg lengths are subject to special con-
sideration by the Register.

The throat thickness a of a fillet weld shall not be
less than:

2,5 mm for s<4 mm;
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Table 1.7.5.1-1
Nos Connection of structural members Weld factor o
1 Double bottom
1.1 Centre girder and duct keel to plate keel 0,35
1.2 Ditto to inner bottom plating 0,25
1.3 Ditto to inner bottom plating in the engine room and in way of thrust bearings 0,35
14 Floors to centre girder and duct keel under engines, boilers, thrust bearings and within 0,25L 0,35
from F.P.
1.5 Floors to centre girder and duct keel elsewhere 0,25
1.6 Floors to margin plate and inner bottom plating under the corrugated bulkhead plates 0,35
1.7 Watertight floors, portions of side girders or centre girder round the boundaries of tanks, plating
of bilge wells to their bottom plates and to inner bottom, floors and side girders 0,35
1.8 Floors and side girders to shell plating within 0,25L from F.P. 0,25
1.9 Ditto, elsewhere 0,2
1.10 | Floors and side girders to inner bottom plating under engines, boilers and thrust bearings 0,25
1.11 Ditto, elsewhere 0,15
1.12 | Floors to side girders within 0,25L from F.P. 0,25
1.13 | Ditto, elsewhere 0,2
1.14 | Margin plate to shell plating 0,35
1.15 | Inclined margin plate to inner bottom plating 0,35
1.16 | Bracket floors: bottom frames and brackets to shell plating 0,15
1.17 | Reverse frames and brackets to inner bottom plating 0,1
1.18 | Brackets, frames (refer to 2.4.4.5) to duct keel, plate keel, shell and inner bottom plating 0,35
1.19 | With longitudinal framing, bottom transverses to shell, inner bottom plating, centre girder and duct
keel, margin plate where the floor spacing is less than 2,5 m outside the regions defined in 1.4 and 1.7 0,25
1.20 | Ditto, with floor spacing 2,5 m and more, in all regions 0,35
1.21 | Longitudinals to shell plating within 0,25L from F.P. 0,17
1.22 | Ditto, elsewhere 0,13
1.23 | Longitudinals to inner bottom plating 0,1
1.24 | Brackets (refer to 2.4.2.5.2) to shell plating, margin plate, inner bottom plating and longitudinals 0,25
2 Single bottom
2.1 Centre girder to plate keel 0,35
2.2 Centre girder to face plate 0,25
2.3 Floors to centre girder and longitudinal bulkheads 0,45
2.4 Floors and side girder webs to their face plates and to shell plating under engines, boilers and 0,25
thrust bearings, as well as in the after peak
2.5 Floors and side girder webs to shell plating elsewhere refer to 1.8, 1.9, 1.19 and 1.20]
2.6 Floors and side girder webs to their face plates elsewhere 0,15
2.7 Side girder webs to floors 0,2
2.8 Bottom longitudinals to shell plating refer to 1.21 and 1.22
3 Side framing
3.1 Frames (including web frames) and side stringers to shell plating within 0,25L from F.P. in tanks,
in the engine room, in way of ice strengthening and strengthening of sides of ships mooring at sea
alongside other ships or offshore units 0,17
3.2 Ditto, elsewhere 0,13
33 Frames (including web frames) and side stringers to their face plates in regions defined in 3.1 0,13
34 Ditto, elsewhere 0,1
3.5 Frames (including web frames) and side stringers to shell plating in the after peak 0,25
3.6 Ditto to their face plates 0,17
3.7 Side stringers to web frames 0,25
3.8 Side longitudinals to shell plating 0,17
3.9 Ditto to face plates 0,13
3.10 | Bilge brackets to margin plate and face plates of floors outside double bottom 0,35
3.11 | Ditto to shell plating 0,25
4 Deck framing and decks
4.1 Deck transverses and girders to deck plating 0,17
4.2 Ditto to their face plates 0,13
4.3 Cantilever beams to deck plating and to their face plates 0,25
4.4 Webs of deck transverses to girder webs and bulkheads 0,25
4.5 Beams in way of tanks, fore and after peaks, as well as hatch end beams, to deck plating 0,15
4.6 Ditto, elsewhere 0,1
4.7 Deck longitudinals to deck plating and their face plates 0,1
4.8 Stringer plate of strength deck to shell plating 0,45
4.9 Ditto for other decks and platforms 0,35
4.10 | Hatch coamings to deck plating at hatch corners 0,45
4.11 Ditto, elsewhere 0,35°
4.12 | Face plates of hatch coamings to vertical plates of same 0,25
4.13 | Stays, horizontal and vertical stiffeners to vertical plates of hatch coamings 0,2
4.14 | Side and end bulkheads of superstructures and deckhouses to deck plating 0,35
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Nos Connection of structural members Weld factor o
4.15 | Other bulkheads of superstructures and deckhouses to deck plating 0,25
4.16 | Bulwark stays to bulwark plating 0,2
4.17 | Bulwark stays to deck and guard rails 0,35
4.18 | Pillars to deck and inner bottom, pillar brackets to pillars, decks, inner bottom and other structures 0,35
5 Bulkheads and partitions
5.1 Fore and after peak bulkheads, tank (cargo oil tank) boundaries, bulkheads (including wash

bulkheads) inside after peak around the perimeter 0,35
5.2 Other watertight bulkheads (including wash bulkheads) to bottom shell or inner bottom plating,

shell plating in way of the bilge 0,35
5.3 Ditto to sides and deck 0,25
5.4 Vertical box corrugations of corrugated bulkheads to inner bottom plating and upper strake of

lower stool 0,35
5.5 Shaft tunnel plating all round 0,35
5.6 Vertical and horizontal stiffeners to bulkhead plates under 5.1, and to wash bulkheads 0,15
5.7 Ditto of other bulkheads 0,1
5.8 Vertical webs and horizontal girders to bulkhead plates according to 5.1, and to wash bulkheads 0,17
5.9 Ditto to their face plates 0,13
5.10 | Vertical webs and horizontal girders to plating of other bulkheads 0,13
5.11 | Ditto to their face plates 0,1
5.12 | Transverse bulkheads to wash bulkheads 0,35
6 Brackets and stiffeners
6.1 Brackets for interconnection of structural members 0,35°
6.2 Stiffeners and tripping brackets (refer to 1.7.3.2) of deep members, floors, etc. 0,1
7 Foundations for main engines, boilers and other machinery
7.1 Vertical plates to shell, inner bottom and deck plating 0,35
7.2 Top plates (face plates) to longitudinal girders, brackets, knees 0,452
7.3 Brackets and knees of foundations to vertical plates, shell plating, inner bottom (floor face 0,35

plates) and to deck plating
7.4 Brackets and knees to their face plates 0,25

! Double continuous weld shall be applied.
2 Full penetration welding shall be provided.
3 Fillet welds attaching face plates to member webs shall be welded in way of brackets with weld factor 0,35.
The face plates shall be welded to the brackets by the same weld as that of the face plate of the member in the span between the|
brackets.
* The structures under the girder webs, brackets and knees of foundations shall be welded to the inner bottom and decks by double
continuous fillet welds with factor 0,35.

Table 1.7.5.1-2

Type of fillet weld B
Double continuous 1,0
Staggered, chain and scalloped t/l
Single continuous 2,0
Single intermittent 2t/1

3,0 mm for 4 < s<10 mm;

3,5 mm for 10 < s<15 mm;

0,255 for s > 15 mm.

The dimensions of fillet welds taken from calcu-
lations shall not exceed a<<0,7s (k<s).

1.7.5.2 Overlapping connections, if allowed (refer
to 1.7.2.1), shall be welded all round by continuous
weld with factor 0,4. The length of overlap, in mm,

shall be not less than b = 2s + 25, but not more than
50 mm (s = thickness of the thinner of the plates
joined).

1.7.5.3 The primary members (beams, deck
longitudinals, frames, bulkhead stiffeners, etc.) shall
be connected to supporting members (deck girders,
deck transverses, side stringers, horizontal girders,
etc.) by welds with factor 0,35.

The sectional area £, in cm? of the welds con-
necting the primary members to supporting members
shall not be less than determined by the formula

J=25pal/s, (1.7.5.3)

where p = pressure, in kPa, specified in appropriate chapters of
this Part of the Rules;

a= spacing of members, in m;
1= span of member, in m;
for ¢,, referto 1.1.4.3.
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Fig. 1.7.5.1-1
Weld types:

a — staggered intermittent; » — chain intermittent; ¢ — scalloped; d — single intermittent; e — staggered spot
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Fig. 1.7.5.1-2

The weld sectional area f'is determined by sum-
ming up the results obtained by multiplying the
throat thickness by the weld length of each portion of
the connection of member web to supporting mem-
ber.

1.7.5.4 The framing members cut at intersection
with other structures shall be in good alignment. A
non-alignment shall not exceed half the thickness of
the member. Where continuity is obtained by di-
recting welding of the members to the structure in-
volved, the throat thickness of the weld shall be
determined considering the thickness of the member
concerned. Otherwise, through penetration welding
shall be performed. If the thickness of the thinner of
the parts joined is less than 0,7 of the thickness of the
other part, the throat thickness shall be calculated
with regard to the particular loading conditions in
way of the intersection.

Ji= 1758,

Where longitudinals are cut at transverse bulk-
heads, the construction used for their attachment
shall comply with the following requirements:

.1 when the brackets are fitted in line on both
sides of the bulkhead, the area f{, in cm?, of the weld
connec-ting the brackets (and the longitudinal butt
ends, if they are welded) to transverse bulkheads
(Fig. 1.7.5.4 a) shall not be less than determined by
the formula

(1.7.5.4.1)

where Sy = cross-sectional area of the longitudinal (effective flange
excluded), in cm?;

.2 if one continuous bracket plate welded in the
appropriate slot cut in the bulkhead plating is fitted

| N S

7~

Fig. 1.7.5.4
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(Fig. 1.7.5.4 b), the sectional area of the bracket at
the bulkhead shall not be less than 1,25S;

.3 the arm length /,, of the bracket, in mm, over
the longitudinals shall not be less than determined by
the formula

1,758, — S
by =" 107 (1.7.5.4.3)

where S| = area of weld connecting longitudinal butt ends to
transverse bulkheads, in cm?;
a = accepted design thickness of fillet weld connecting
bracket to longitudinal, in mm.

1.7.5.5 Where plate thickness exceeds 18 mm, for
connections made by fillet welds in which excessive
stress in Z-direction may be caused by welding pro-
cess or by external loads, Z-steel (refer to 1.2.2.2)
shall be used or structural measures shall be taken to
prevent lamellar tearing. In all cases, reducing of re-
sidual stress level shall be provided.

1.7.5.6 Double continuous welds shall be used in
the following regions (refer also to Note 1 to
Table 1.7.5.1-1):

.1 within 0,25L from the forward perpendicular
in ships with length L>30 m, for connection of
framing members to bottom shell, and in case of only
a single bottom in this region, also for welding of the
webs of centre girder, side girders and floors to face
plates of these members;

.2 in region I of ice strengthening in ships of ca-
tegories Arc9, Arc8, Arc7, Arc6, Arc5, Arc4 and in
region Al of category Ice3 ships, for connection of
side framing to shell plating;

.3 in way of foundations for machinery and equip-
ment which may constitute a source of vibration (refer to
1.7.1.6), for connection of framing members to bottom
and inner bottom platings, deck framing to deck plating;

.4 for the structures in the after peak;

.S in way of supports and member ends, for
connection of framing members to the plating (refer
to 1.7.5.8);

.6 in tanks (including double bottom tanks), ex-
clusive the tanks for fuel oil or lubricating oil;

.7 for structures providing tightness.

1.7.5.7 Single continuous welds shall not be used:

.1 within 0,2L from F.P. for connection of side
framing to shell plating, and within 0,25L from F.P.
for connection of bottom framing to shell plating;

.2 for structures subject to intense vibration (refer
to 1.7.1.6);

3 in region I of ice strengthening of ships;

.4 for welding of side framing in ships mooring
alongside other ships at sea or offshore units;

.5 for connections where the angle between a
member web and the plating differs by more than 10°
from a right angle.

1.7.5.8 For all types of intermittent joints the
weld length (refer to Fig. 1.7.5.1-1) shall not be less

than 154 (for a, refer to 1.7.5.1) or 50 mm, whichever
is the greater. The spacing of welds (z— /) — for chain
welds and scalloped framing, and (z—2/)/2 — for
staggered welds) shall not exceed 15s (s = plate
thickness or web thickness, whichever is less). In any
case, the spacing of welds or scallop length, where
scalloped frames are used, shall not exceed 150 mm.

Intermittent or single continuous welds connecting
the framing members to the plating shall be sub-
stituted in way of supports and member ends by
double continuous welds having the same throat
thickness as the intermittent or single continuous
welds of the remaining part of the members. The
length of joints welded from both sides shall be not
less than the sum of bracket arm and the web depth, if
a bracket is fitted, and shall be twice the web depth if
no bracket is fitted. Where the framing members pass
through supporting structures (deck transverses, deck
girders, floors, etc.), the aforesaid reinforcement shall
be provided on both sides of supporting member.
Where single continuous welds are used, back runs at
least 50 mm long and spaced not more than 500 mm
apart shall be welded on the reverse side of the detail
joined. The throat thickness of back weld shall be the
same as that of the single continuous weld.

1.7.5.9 Staggered spot welds and single inter-
mittent welds (refer to Fig. 1.7.5.1-1 d, ¢) may be used
in the structures of deckhouses and superstructures of
the second tier and above, on decks inside first tier
superstructures, casings, enclosures inside the hull,
not subject to intense vibration and impact loads and
not affected by active corrosion, provided that the
maximum plate or member web thickness is not more
than 7 mm. The spot diameter ¢, in mm, shall not be
less than:

d=1,12/ats (1.7.5.9)

where ¢ = pitch of spot weld (refer to Fig. 1.7.5.1-1);
Imax = 80 mm;
for o and s, refer to 1.7.5.1.

If d>12mm, as determined by the For-
mula (1.7.5.9), the weld pitch shall be increased or an-
other type of weld shall be chosen.

1.7.5.10 Scalloped construction shall not be used:

.1 for side framing within 0,2L from F.P. and for
connection of framing members to bottom shell
plating within 0,25L from F.P;

.2 in regions with high level of vibration (refer to
1.7.1.6);

.3 for side and bottom framing in region I of ice
belt and for side framing in ships mooring at sea
alongside other ships or offshore units;

4 for connection of bottom centre girder to plate keel;

.5 for deck and inner bottom framing in locations
where containers, trailers and vehicles may be stowed
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and for upper deck framing under deckhouses in way
of their ends at a distance less than 0,25 of the
deckhouse height from the intersection of deckhouse
side and end bulkhead.

1.7.5.11 In scalloped construction (refer to
Fig. 1.7.5.1-1) the welding shall be carried round the
ends of all lugs. The depth of scallop in member web
shall not exceed 0,25 of the member depth or 75 mm,
whichever is less. The scallops shall be rounded with
radius not less than 25 mm. The spacing of lugs /
shall be not less than the length of the scallop.

Scallops in frames, beams, stiffeners and similar
structures shall be kept clear of the ends of structures,
as well as intersections with supporting structures
(decks, side stringers, deck girders, etc.) by at least
twice the member depth, and from the toes of the
brackets by at least half the member depth.

1.7.5.12 In the framing of tanks (including dou-
ble-bottom tanks and the tanks of tankers), provision
shall be made for openings to ensure free air flow to
air pipes, as well as an overflow of liquid.

It is recommended that openings in longitudinals
shall be elliptical with a distance from the edge of
opening to deck plating or bottom shell plating not
less than 20 mm.

In way of air and drain holes, cut-outs for the
passage of framing members and welded joints the

¢)

joints shall be welded as double welds on a length of
50 m on both sides of the opening.

1.7.5.13 Where welding of tee-joints by fillet
welds is impracticable, plug welds (Fig. 1.7.5.13 a) or
tenon welds (Fig. 1.7.5.13 b) may be used.

The length / and pitch 7 shall be determined as for
scalloped frames under 1.7.5.11.

For plug welding, the slots shall be of circular or
linear form, with throat thickness of weld equal to 0,5
of plate thickness. In general, the ends of slots in plug
welding shall be made semicircular. The linear slots
shall be arranged with longer side in the direction of
the parts to be joined (refer to Fig. 1.7.5.13 b).

Complete filling of slot is not permitted.

In regions of high level of vibration (refer to
1.7.1.6) welded joints with complete root penetration
and permanent backing ring (Fig. 1.7.5.13 ¢) are re-
commended instead of tenon welds or plug welds.

1.7.5.14 Where aluminium alloy structures are wel-
ded according to Table 1.7.5.1-1, it is not permitted:

.1 to use intermittent welds (except in scalloped
construction);

.2 to use scalloped construction in regions of high
level of vibration (refer to 1.7.1.6).

The throat thickness of welds shall be not less
than 3 mm, but not more than 0,5s (for s, refer to
1.7.5.1).
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2 GENERAL REQUIREMENTS FOR HULL STRUCTURES

2.1 GENERAL

2.1.1 Application.

The requirements given in this Section apply to
sea-going ships of all types and purposes, having re-
gard to additional provisions of Section 3.

The Section contains the requirements for hull
structures: shell plating, platings, primary and deep
members, pillars, stems, sternframes, seatings, etc.

2.1.2 Symbols.

For the purpose of this Chapter, the following
symbols have been adopted:

L, = length of the compartment, in m, measured
as follows:

with plane bulkheads, as the distance between
bulkhead platings;

with corrugated bulkheads, as the distance be-
tween corrugation axes or the axes of trapezoidal
stools at the inner bottom level;

with cofferdam bulkheads, as the distance be-
tween middle cofferdam axes;

B; = breadth of the compartment, in m, mea-
sured at its mid-length as follows:

for single skin construction, as the distance be-
tween the sides or between the side and the long-
itudinal bulkhead at the upper edge of the floor;

for double skin construction, as the distance be-
tween inner skins or between the inner skin and the
longitudinal bulkhead;

where hopper side tanks are fitted, as the distance
between hopper tanks at the inner bottom level or
between the longitudinal bulkhead and the hopper
side tank;

where several longitudinal bulkheads are fitted,
as the spacing of longitudinal bulkheads or as the
distance between the longitudinal bulkhead nearest
to the side and the appropriate side;

[ = span of the member, in m, defined in 1.6.3.1,
unless provided otherwise;

h = depth of the member web, in cm;

a = spacing of primary or deep members con-
cerned (longitudinal or transverse framing); where
the spacing varies, a is the half-sum of the distances
of adjacent members from the member concerned;

s = plate thickness, in mm,;

W = section modulus of members, in cm?;

I = moment of inertia of members, in cm*;

As = corrosion allowance to the plate thickness,
in mm (refer to 1.1.5.1);

o, = factor taking account of corrosion allow-
ance to the section modulus of members (refer
to 1.1.5.3).

2.2 SHELL PLATING

2.2.1 General and symbols.

2.2.1.1 Requirements are given in this Chapter
for the thickness of bottom and side shell plating,
thickness and width of sheerstrake, plate keel, gar-
board strakes, as well as the requirements for the
minimum structural thicknesses of these members
and construction of openings therein. The require-
ments are applicable to all regions over the ship’s
length and depth unless additional requirements for
shell plating thickness are put forward.

2.2.1.2 For the purpose of this Chapter the fol-
lowing symbols have been adopted:

ps: = design static pressure according to 1.3.2.1;

P, = design pressure due to the motion of ship
hull about wave contour according to 1.3.2.2;

p. = design pressure from carried liquid cargo,
ballast or oil fuel according to 1.3.4.2.1.

2.2.2 Construction.

2.2.2.1 No openings shall be cut in the upper edge
of sheerstrake or in the side shell plating if the dis-
tance between the upper edge of opening and the
strength deck is less than half the opening depth. All
other cases shall be specially considered by the Reg-
ister.

Rectangular openings cut in the side shell plating
shall have their corners rounded with the radius equal
to 0,1 of the opening depth or width, whichever is
less, but not less than 50 mm.

In all cases when the openings may result in
considerable reduction of longitudinal or local
strength of the ship, provision shall be made for re-
inforcement of such areas.

Reinforcement by means of thickened insert
plates is required for openings located within 0,35L
from the midship region, the distance from their
upper edge to the strength deck being less than the
depth of opening. The minimum width of thickened
insert plates, as measured from the upper or lower
edge of opening, shall be equal to 0,25 of the depth or
length of the opening, whichever is less; the total
width measured outside the opening shall be greater
than the minimum thickness by at least 0,25 of the
depth or length of the opening, whichever is less. The
minimum distance from the end of the thickened in-
sert plate to the nearest edge of opening, as measured
along the length, of the ship shall be equal to at least
0,35 of the depth or length of opening, whichever is
less. The corners of the thickened insert plate shall be
rounded. The thickness of the thickened insert plate
shall not be less than:
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1,5s when s < 20 mm;
30 mm when 20 <s<24 mm;
1,255 when s > 24 mm

where s = thickness of shell plating in way of the opening.

A thicknened insert plate may be fitted around
the perimeter of the opening.

2.2.2.2 The area of transition from sheerstrake to
deck stringer may be rounded. In this case, the radius
of curvature of sheerstrake shall not be less than
15 times the sheerstrake thickness. No openings are
permitted in the rounded area.

2.2.3 Loading on shell plating.

The external pressure p, in kPa, on the bottom
and side shell plating is determined by the formula

p = psl‘ + pw~ (223-1)

For ships with double bottom and double skin
side construction intended for liquid ballast and for
tankers with neither double bottom nor double skin
side construction, the internal pressure p = p. shall be
determined additionally by the Formulae (1.3.4.2.1).
Where pg, > p,,, counterpressure shall be considered:
p:Pc_(pst_pw)~ (223'2)

For ships with double bottom and double skin
side construction, p,, and p,, shall be determined in
accordance with 1.3.2 as in the case of the ballasted
ships.

As the design pressure, both external and internal
pressure may be adopted, whichever is the greater.

The pressure p,, above the summer load waterline
shall not be less than p,;,, in kPa, determined by the
formula

Pmin = 0,03L + 5. (2.2.3-3)

Where L > 250 m, L shall be taken equal to 250 m.

For ships of restricted area of navigation, the
value of pn,i» may be reduced by multiplying by the
factor @, obtained from Table 1.3.1.5.

2.2.4 Scantlings of plate structures of shell plating.

2.2.4.1 The thickness of bottom and side shell
plating shall not be less than determined by the
Formula (1.6.4.4) taking:

m = 15,8;

for bottom shell plating

ks =0,3kp<0,6 in the midship
L>65 m and transverse framing system;

ks = 0,6 in the midship region for L = 12 m and
transverse framing system.

Where 12 < L < 65, kg shall be determined by
linear interpolation taking ks = 0,45 for L = 65 m;

ks = 0,6 in the midship region for longitudinal
framing system;

region for

ks = 0,7 at the ends of the ship within 0,1L from
the fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k. shall be determined
by linear interpolation;

for side shell plating in way of (0,4—0,5)D from
the base line

ks = 0,6 in the midship region;

ks = 0,7 at the ends of the ship within 0,1L from
the fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k shall be determined
by linear interpolation.

For region below 0,4D from the base line, kg is
determined by linear interpolation between the values
of ks for bottom shell plating and those for side shell
plating in way of (0,4—0,5)D from the base line.

For region above 0,5D from the base line, ks is
determined by linear interpolation between k. for
upper deck level and k for side shell plating in way
of (0,4—0,5)D from the base line.

ks for upper deck level is determined in the same
way as ks for bottom shell plating, parameter kp
being substituted for parameter k.

kg=WimW ; kp=Whmw (2.2.4.1)

where W = Rules’ hull section modulus amidships in accordance
with 1.4.6 and assuming n=1;

Wk and W% = actual section moduli for bottom and deck amidships
according to 1.4.8;

n = factor indicating application of the steel mechanical
properties for the member for which ks is determi-
ned, to be established on the basis of 1.1.4.3.

2.2.4.2 The buckling strength of bottom plating,
strake above bilge, sheerstrake and strake below in
the midship region of ships over 65 m in length shall
be verified in accordance with 1.6.5.

2.2.4.3 The thickness of bilge strake shall be
adopted equal to that of bottom or side shell plating,
whichever is the greater.

2.2.4.4 The width of plate keel by, in mm, shall

not be less than:

by = 800 + 5L: (2.2.4.4)

in this case, b, need not exceed 2000 mm.

The thickness of plate keel shall be 2 mm greater
than that of bottom shell plating.

2.2.4.5 The sheerstrake width b,, in mm, shall not
be less than determined by the Formula (2.2.4.4)
taking b, not greater than 2000 mm.

The sheerstrake thickness amidships shall not be
less than that of adjoining strakes of side shell or deck
plating (stringer plate), whichever is the greater. At
ends, the sheerstrake thickness may be equal to that
of side shell plating in this region.

2.2.4.6 The shell plates adjoining the sternframe,
as well as the plates to which the arms of propeller
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shaft brackets are attached, shall have a thickness s,
in mm, of not less than:

s=0,1L+ 4,4 for L <80 m;
s = 0,055L + 8 for L>80 m.

(2.2.4.6-1)
(2.2.4.6-2)

Where L > 200 m, L shall be taken equal to 200 m.

The aforesaid thickness shall be ensured after hot
bending, if applied.

2.2.4.7 The thickness of garboard strakes directly
adjoining the bar keel shall not be less than that re-
quired for the plate keel, and their width shall not be
less than half the width required for the plate keel in
accordance with 2.2.4.4.

2.2.4.8 In any case, the thickness of shell plating
s, in mm, shall not be less than:

Smin = 351 + 0,12L fOI'iL < 30 m;
Smin = (5,5 + 0,04L)\/T] for L>30m

(2.2.4.8-1)
(2.2.4.8-2)

where for n, refer to 1.1.4.3.

Where L > 300 m, L shall be taken equal to 300 m.

Where the adopted spacing is less than the standard
one (refer to 1.1.3) for ships of unrestricted area of
navigation and restricted area of navigation R1, a re-
duction of minimum thickness of shell plating is per-
mitted in proportion to the ratio of adopted spacing to
standard spacing but not more than 10 per cent.

2.2.5 Special requirements.

2.2.5.1 The grade of steel used for the sheerstrake
shall be the same as that used for the strength deck.
The upper edge of sheerstrake shall be smooth, and
their corners shall be well rounded in the transverse
direction.

2.2.5.2 For ships of 65 m and above, within 0,6
amidships no parts shall be welded to the upper edge
of sheerstrake or to the sheerstrake rounding.

2.2.5.3 Bilge keels shall be attached to the shell
plating by means of an intermediate member, i.e. a
flat bar welded to the shell plating with an all-round
continuous fillet weld. Connection of the bilge keel to
this member shall be weaker than that of the member
to the shell plating. However, the connection shall be
strong enough to keep the bilge keels under the or-
dinary operating conditions of the ship. The inter-
mediate member shall be made continuous over the
length of bilge keel. Bilge keels shall terminate in the
stiffened area of shell plating and shall be gradually
tapered at ends.

The bilge keel and the intermediate member shall
be of the same steel grade as the shell plating in this
region.

2.2.5.4 In bottom-and-side fittings, the welded
branch wall thickness shall not be less than that of
shell plating determined according to 2.2.4.8, or
12 mm, whichever is the greater.

2.3 SINGLE BOTTOM

2.3.1 General and symbols.

2.3.1.1 Requirements are given in this Chapter
for the bottom framing of ships having no double
bottom and in way where it is omitted, as well as for
the floors, centre girder, bottom longitudinals and
the brackets by which they are connected.

2.3.1.2 For the purpose of this Chapter the fol-
lowing symbols have been adopted:

L, = length of the compartment concerned (hold,
tank, engine room, etc.), in m;

B; = breadth of the compartment concerned, in m;

B, = breadth of ship in m, in way of considered
section at the level of summer load waterline.

2.3.2 Construction.

2.3.2.1 In tankers of 80 m and above, long-
itudinal framing shall be provided for single bot-
tom.

2.3.2.2 The structure of centre girder shall satisfy
the following requirements:

.1 the centre girder shall extend throughout the
ship’s length as far as practicable. In ships greater
than 65 m in length, a continuous centre girder is
recommended between transverse bulkheads;

.2 when the bottom is framed longitudinally, the
centre girder shall be stiffened on both sides with
flanged brackets fitted between the bottom trans-
verses and between bottom transverse and transverse
bulkhead. The distance between brackets, between
bracket and bottom transverse or between bracket
and transverse bulkhead shall not exceed 1,2 m.

The brackets shall be carried to the face plate of
the centre girder if the web of the latter is stiffened
vertically or to the second horizontal stiffener from
below if the centre girder web is stiffened horizon-
tally.

In way of bottom plating, the brackets shall ex-
tend to the nearest bottom longitudinal and shall be
welded thereto.

2.3.2.3 When the bottom is framed transversely,
floors shall generally be fitted at every frame.

Where the floors are cut at the centre girder, their
face plates shall be butt-welded to the face plate of
the centre girder. If the actual section modulus of
floors exceeds the value required by 2.3.4.1.2 less
than 1,5 times, the width of their face plates shall be
doubled, where attached to the centre girder face
plate, or horizontal brackets of adequate size shall be
fitted.

The floor face plates may be replaced by flanges.

Flanged floors are not permitted in way of engine
room, in the after peak, and in ships of 30 m and
above; they are not permitted within 0,25L from the
fore perpendicular, either.
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2.3.2.4 When the bottom is framed long-
itudinally, brackets shall be fitted in line with the
bottom transverse web on both sides of the centre
girder where the girder is higher than the bottom
transverse at the place of their connection. A bracket
shall be welded to bottom transverse face plate and to
centre girder web and face plate. The free edge of the
bracket shall be stiffened with a face plate, and the
angle of its inclination to bottom transverse face plate
shall not exceed 45°.

Similar requirements apply to the connections of the
stringer to bottom transverse where the stringer is higher
than the bottom transverse at the place of connection.

2.3.2.5 When the bottom is framed longitudinally,
the spacing of side girders and the distance from the
centre girder or ship’s side to the side girder shall not
exceed 2,2 m.

The side girder plates shall be cut at floors and
welded thereto.

The face plates of side girders shall be welded to
those of floors.

2.3.2.6 In tankers, the side girders, if fitted, shall
form a ring system together with vertical stiffeners of
transverse bulkheads and deck girders.

Deep side girders having the same depth as the
centre girder, as well as conventional side girders
having the same depth as bottom transverses, shall run
continuous from one transverse bulkhead to another
with L1/31 < 1.

2.3.2.7 In the engine room, the centre girder may
be omitted if the longitudinal girders under engine
seating extend from the fore to the after bulkhead of
the engine room and terminate with brackets beyond
the bulkhead according to 2.3.5.1.

2.3.2.8 In ships having a length of 65 m and
more, the buckling strength of centre girder and side
girders in the midship region shall be ensured in ac-
cordance with 1.6.5.

The webs of centre girder, side girders and floors
shall be stiffened in accordance with 1.7.3.

2.3.2.9 Connections of bottom longitudinals to
transverse bulkheads shall be such that the effective
sectional area of the longitudinals is maintained.

2.3.3 Single bottom loading.

2.3.3.1 The design pressure on single bottom
structures of dry cargo ships is the external pressure
determined by the Formula (2.2.3-1) for a ship in the
ballast condition. When determining p,, in the For-
mula (2.2.3-1), the ballast draught may be taken as
0,6 of the summer draught.

If a dry cargo ship is designed to operate in a
fully loaded condition with some holds empty the
static pressure p,, in the Formula (2.2.3-1) for these
holds shall be determined at summer draught.

2.3.3.2 As the design pressure on single bottom
structures of tankers, external pressure determined by

the Formula (2.2.3-1) at summer draught is adopted,
or the total pressure determined by the For-
mula (2.2.3-2), whichever is the greater.

2.3.4 Scantlings of single bottom members.

2.3.4.1 The bottom with transverse framing shall
satisfy the following requirements:

.1 the depth of floors at the centreline shall not be
less than 0,055B;. In any case, B; shall not be taken
less than 0,6B8,. Allowable reduction of floor depth
shall not be more than 10 per cent, the required floor
section modulus being maintained.

In the engine room, the height of floor web between
longitudinal girders under the seating shall not be less
than 0,65 of the required depth at the centreline.

A reduction of floor section modulus by more
than 10 per cent as compared to that required by
2.3.4.1.2 is not permitted.

At a distance of 0,37B, from the centreline, the
depth of floors shall not be less than 50 per cent of
the required depth of the centreline floors;

.2 at the centreline, the section modulus of floors
shall not be less than determined according to 1.6.4.1
and 1.6.4.2 taking:

m=13;

ks = 0,6;

[ = By, but not less than 0,68,;

for p, refer to 2.3.3.1, but it shall not be less than
35 kPa for dry cargo ships and not less than 85 kPa
for tankers.

On portions equal to 0,058, from ship’s side, the
floor web sectional area shall not be less than de-
termined according to 1.6.4.3 taking:

Nmax = 0a4]7“1,

k. = 0,6.

When determining p and /, the above limitations
shall be used;

.3 in accordance with 2.3.4.1.2, the section mod-
ulus of centre girder shall be at least 1,6 times greater
than the section modulus of a floor at the centreline.
The depth of centre girder shall be equal to that of a
floor at the place of their connection;

.4 the section modulus of a side girder shall not
be less than the section modulus of a floor at the
centreline in accordance with 2.3.4.1.2. The depth of
side girder shall be equal to that of the floor at the
place of their connection.

2.3.4.2 If longitudinal system of framing is adopted,
the bottom members in way of the cargo tanks in
tankers shall satisfy the following requirements:

.1 the section modulus of bottom longitudinals
shall not be less than determined in accordance with
1.6.4.1 and 1.6.4.2 taking:

p = as defined in 2.3.3.2;

[ = span, in m, equal to the distance between
bottom transverses or between bottom transverse and
transverse bulkhead;
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m=12;

ks = 0,45k 5<0,65 in the midship region;

ks = 0,65 at the ends of the ship within 0,1L from
the fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k, shall be determined
by linear interpolation.

kg shall be determined by the Formula (2.2.4.1);

.2 the section modulus of a bottom transverse
shall not be less than determined from 1.6.4.1 and
1.6.4.2. Bottom transverse web sectional area, ex-
cluding openings, shall not be less than stipulated
under 1.6.4.3 taking:

p = as defined in 2.3.3.2;

/= Bl;

ke =k, =0,6;
for a wing tank
m = 18;

Nmax = 0,35pal;

for a centre tank,

m = Mp;,

Nmax = 077nb.tpal;

my, and n,, shall be obtained from Ta-
ble 2.3.4.2.2 depending upon the parameter p and the
number of bottom transverses within a tank;

= o (Li/B)s

o= Wb,t/ chs

W, , = bottom transverse section modulus sa-
tisfying the present requirements;

W. o = centre girder section modulus satisfying
the requirements of 2.3.4.2.3.

The value of the parameter o is optional, but
shall not exceed 0,6; the value of the parameter p
shall not exceed 1,5.

Bottom transverse section modulus shall not be
less than ol 4;

.3 centre girder section modulus shall not be less
than determined from 1.6.4.1 and 1.6.4.2. The sec-
tional area of centre girder web shall not be less than
stipulated under 1.6.4.3 taking:

p = as defined in 2.3.3.2;

=1Ly

m= mgg;

Niax = 0,71 ¢ pal;

m., and n., shall be obtained from Ta-
ble 2.3.4.2.2 depending upon the parameter p and the
number of floors within a tank; p shall be determined
in accordance with 2.3.4.2.2;

ks = 0,35k5<0,6 in the midship region;

ks = 0,6 at the ends of the ship within 0,1L from
the fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k shall be determined
by linear interpolation;

k. = 0,6;

kg shall be determined by the Formula (2.2.4.1).

The section modulus of centre girder shall not be
less than W, /o where W), is bottom transverse

Table 2.3.4.22

Number of transverses within a tank
g 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5
My, M g Np.q Neg
0,01 96,0 | 959 | 959 | 958 | 27,3 | 21,7 | 25,5 | 23,3 | 0,253 | 0,255 | 0,256 | 0,257 | 0,329 | 0,370 | 0,393 | 0,409
0,02 958 | 956 | 954 | 951 | 27,6 | 22,1 | 26,0 | 23,9 | 0,256 | 0,260 | 0,261 | 0,264 | 0,326 | 0,367 | 0,387 | 0,401
0,04 954 | 954 | 93,9 | 92,7 | 28,3 | 22,8 | 27,1 | 25,0 | 0,261 | 0,269 | 0,271 | 0,277 | 0,318 | 0,355 | 0,375 | 0,387
0,06 94,7 | 92,7 | 91,8 | 89,3 | 28,9 | 23,5 | 28,1 | 26,2 | 0,267 | 0,277 | 0,281 | 0,289 | 0,311 | 0,346 | 0,364 | 0,374
0,08 93,9 | 90,5 | 89,2 | 85,5 | 29,6 | 24,3 | 29,1 | 27.4 | 0,272 ] 0,286 | 0,290 | 0,301 | 0,304 | 0,337 | 0,354 | 0,363
0,1 92,9 | 88,1 | 86,3 | 81,5 | 30,2 | 25,0 | 30,2 | 28,6 | 0,276 | 0,293 | 0,298 | 0,311 | 0,298 | 0,329 | 0,344 | 0,352
0,2 86,5 | 75,1 | 72,1 | 64,0 | 334 | 289 | 355 | 34,7 | 0,298 | 0,326 | 0,333 | 0,352 ] 0,269 | 0,294 | 0,304 | 0,307
0,3 79,6 | 64,0 | 61,1 | 52,3 | 36,6 | 32,8 | 40,9 | 41,0 | 0,316 | 0,352 | 0,359 | 0,382 | 0,246 | 0,266 | 0,273 | 0,274
0,4 73,3 | 55,7 | 53,1 | 44,7 | 39,8 | 36,9 | 46,5 | 47,6 | 0,330 | 0,373 | 0,380 | 0,404 | 0,226 | 0,243 | 0,249 | 0,249
0,6 63,2 | 44,9 | 43,3 | 36,1 | 46,2 | 454 | 58,0 | 61,6 | 0,354 | 0,404 | 0,409 | 0,436 | 0,195 | 0,206 | 0,213 | 0,214
0,8 56,1 | 38,5 | 37,6 | 31,5 | 52,6 | 544 | 70,1 | 76,6 | 0,371 | 0,426 | 0,429 | 0,457 | 0,171 | 0,184 | 0,188 | 0,189
1,0 51,0 | 344 | 340 | 28,6 | 59,0 | 64,0 | 82,8 | 93,1 | 0,386 | 0,443 | 0,445 | 0,471 | 0,153 | 0,165 | 0,170 | 0,171
1,2 472 | 31,6 | 31,6 | 269 | 654 | 742 | 96,6 | 110,8 | 0,397 | 0,456 | 0,456 | 0,482 | 0,138 [ 0,150 | 0,155 | 0,158
1,5 43,1 | 28,8 | 29,1 | 25,0 | 75,0 | 90,7 | 117,0 | 141,1 | 0,410 | 0,471 | 0,469 | 0,492 | 0,120 | 0,132 ] 0,139 | 0,142
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section modulus satisfying the requirements of
2.3.4.2.2; o shall be as stipulated under 2.3.4.2.2;

.4 in ships of 200 m and above, provision shall be
made for side girders midway between longitudinal
bulkhead and centre girder, as well as between
longitudinal bulkhead and ship’s side, in centre and
wing tanks.

The section modulus of deep side girders, when
fitted in accordance with 2.3.2.6, shall not be less
than 0,5 of centre girder section modulus. The centre
girder section moduli may be reduced in conformity
with 2.3.4.2.3 and those of bottom transverse, in
conformity with 2.3.4.2.2 by 15 per cent.

The section modulus of conventional side girders,
when fitted in accordance with 2.3.2.6, shall not be
less than bottom transverse section modulus;

.S alternatively to the requirements of 2.3.4.2.2 to
2.3.4.2.4, the scantlings of bottom transverses, centre
girder and side girders may be selected proceeding
from the calculation of bottom grillage, using beam
models. In this case, design loads shall be chosen in
accordance with 2.3.3.2, permissible stress factors, in
accordance with 2.3.4.2.2 and 2.3.4.2.3, boundary
conditions, proceeding from cargo distribution over
the length and breadth of the ship and the type of
structures adjoining the calculated one. The effect of
brackets shall be considered;

.6 in the engine room, the bottom transverse and
side girder web thickness shall not be less than the
centre girder web thickness.

If a girder acts as the vertical plate of engine seat-
ing, the girder thickness shall not be less than the ver-
tical plate thickness as required by 2.11.3. The depth of
bottom transverse shall be increased in proportion to
the height at which engine seatings are fitted.

2.3.4.3 The thickness, in mm, of single bottom
members shall not be less than:

Smin = 3,3 + 0,04L for L < 80 m;
Smin = 6,5 + 0,025L for L >80 m.

(2.3.4.3-1)
(2.3.4.3-2)

Where L > 250 m, L shall be taken equal to 250 m.

For the centre girder, sy, shall be increased by
1,5 mm, but shall not exceed the plate keel thickness;
floor web thickness need not exceed the bottom shell
plating thickness.

In tankers, the minimum thickness of single
bottom members shall also satisfy the requirements
of 3.5.4, whichever is the greater.

2.3.5 Special requirements.

2.3.5.1 End attachments of bottom members and
deep member web stiffening shall satisfy the follow-
ing requirements:

.1 centre girder and side girders shall be attached
to transverse bulkheads by brackets. For size of
brackets, refer to 1.7.2.3;

.2 in dry cargo ships, the height of brackets may
be reduced to half the centre girder depth if the face
plate of centre girder is welded to the transverse
bulkhead. In case the centre girder face plate is wi-
dened to at least twice the normal value in way of
abutting upon the transverse bulkhead, the brackets
need not be fitted. If the centre girder is not fitted in
the engine room, then at discontinuities beyond
bulkheads it shall be terminated in gradually tapered
brackets of a length equal to twice the centre girder
depth, but not less than three spacings;

.3 in tankers, the bottom transverses shall be at-
tached to side transverses and/or vertical webs of
longitudinal bulkheads by brackets. For size of
brackets, refer to 1.7.2.3.

2.3.5.2 If transverse system of framing is adopted,
the holes cut in floors shall have a diameter not ex-
ceeding half the floor depth in this location. The
distance between the hole edge and floor face plate
shall not be less than 0,25 times the floor depth in this
location. The distance between the edges of adjacent
holes shall not be less than the floor depth. Floor
plates provided with holes shall be strengthened with
vertical stiffeners.

2.3.5.3 The webs of side girders and floors shall
be provided with drain holes.

2.4 DOUBLE BOTTOM

2.4.1 General.

Requirements are given in this Chapter for dou-
ble bottom structures including bottom framing up to
the top of bilge rounding, inner bottom plating and
framing, centre girder and duct keel, side girders and
half-height girders, margin plate with stiffeners,
brackets, knees and intermediate vertical stiffeners in
the double bottom space, sea chests and drain wells.

Additional requirements for double bottoms are
given in 1.1.6.3 (passenger ships), 1.1.6.4 (cargo ships,
other than tankers), 3.1 (container ships), 3.3 (bulk
carriers and oil/bulk dry cargo carriers), 3.4 (ore
carriers and ore/oil carriers), 3.11 (icebreakers).

2.4.2 Construction.

2.4.2.1 In tankers of 80 m in length, bulk carriers
and ore carriers, as well as in oil/bulk dry cargo
carriers and ore/oil carriers, the double bottom shall
be framed longitudinally.

2.4.2.2 The centre girder shall extend fore and aft
as far as practicable to the stem and sternframe and
shall be attached to them whenever possible. The
centre girder shall generally be continuous within at
least 0,6 amidships. Where longitudinal framing is
adopted in the double bottom, brackets shall be fitted
on both sides of centre girder, which shall be spaced
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not more than 1,2 m apart, extended to the nearest
longitudinal or ligthened side girder and welded
thereto. The distance between brackets shall not ex-
ceed 1,2 m.

2.4.2.3 In lieu of centre girder, a duct keel may be
fitted consisting of two plates arranged on both sides
of the centreline. The duct keel shall be wide enough
for the access to all its structures to be ensured. A
duct keel of more than 1,9 m in width is subject to
special consideration by the Register.

Transverse members with brackets shall be fitted
at every frame in way of the bottom and inner bot-
tom plating between the side plates of the duct keel.

If longitudinal system of framing is adopted,
brackets shall be fitted at every frame on both sides of
the duct keel, similar to those used for the centre girder.

Where the duct keel fitted only over a part of the
ship’s length terminates and is transformed into the
centre girder, the duct keel and centre girder plates
shall overlap over a length of at least one frame
spacing and shall terminate in brackets with face
plates. In this case, the length of the brackets shall
not be less than three spacings if the transition areas
lie within 0,6L amidships, and not less than two
spacings elsewhere.

2.4.2.4 The design of side girders and margin
plate shall satisfy the following requirements:

.1 the spacing of side girders and the distance
between a side girder and centre girder or margin
plate, as measured at the level of the double bottom
plating, shall not exceed 4,2 m for transversely
framed double bottom and 5,0 for longitudinally
framed double bottom;

.2 if longitudinal framing is adopted in the double
bottom, lightened side girders may be fitted on bottom
and double bottom instead of longitudinals (for panels
with large openings, refer to 2.4.2.7.2 and 2.4.2.7.4);

.3 where there are two tunnels symmetrical with
regard to the centreline, their design is subject to
special consideration by the Register;

.4 in the engine room, the arrangement of side
girders shall be consistent with that of the engine,
boiler and thrust block seatings, so that at least one
of the longitudinal girders under the seating is fitted
in line with the side girder. In this case, an additional
side girder shall be provided under the seating in line
with the second longitudinal.

Where side girders cannot be arranged under the
seatings in line with longitudinal girders, additional
side girders shall be fitted under each longitudinal
girder.

Additional side girders may be replaced by half
height side girders welded to the inner bottom plating
and floors only, if approved by the Register;

.5 inclined margin plate, if fitted, shall extend
throughout the double bottom length.

2.4.2.5 The arrangement and design of floors
shall satisfy the following requirements:

.1 if transverse framing is adopted in the double
bottom, plate floors shall be fitted at every frame:

in engine and boiler rooms;

at the fore end within 0,25L from the fore per-
pendicular;

in the holds intended for the carriage of heavy
cargo and ore, as well as in holds from which cargo is
regularly discharged by grabs;

in ships which may happen to be aground due to
the ebb-tide in ports.

In other regions, plate floors may be fitted five
spacings or 3,6 m apart, whichever is less. In this
case, provision shall be made for open floors (bracket
or lightened).

Bracket floors consist of bottom and reverse
frames connected with brackets at centre girder, side
girders and margin plate (Fig. 2.4.2.5.1-1).

Not less than 0,75h Not less than 0,75h

- n

e
o

L

\Side girder

B2

Fig. 2.4.2.5.1-1

Lightened floors consist of plate panels having
large openings of a smooth shape between side gir-
ders (Fig. 2.4.2.5.1-2);

Not less than 0,5h Not less than 0,5h

Not less than 0,25h
I1<1,2h

I<1.2h /\ I1<1.2h 4
o 4

C O ol D

h
A\
O

<2200 :\,‘2 \ Side girder
<
A
Vertical stiffener B/2
Fig. 2.4.2.5.1-2

.2 if longitudinal framing is adopted in the double
bottom, plate floors shall generally be fitted at a
distance not exceeding two spacings from each other:
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in engine and boiler rooms;

at the fore end within 0,25L from the fore per-
pendicular;

in the holds intended for the carriage of heavy
cargo and ore, as well as in holds from which cargo is
regularly discharged by grabs;

in ships which may happen to be aground due to
the ebb-tide in ports.

In other regions, plate floors may be fitted five
spacings or 3,6 m apart, whichever is less. Where
lightened side girders are fitted in lieu of bottom and
double bottom longitudinals (refer to 2.4.2.4.2), the
above spacing may be increased, but not more than
twice.

When the ship’s side is framed transversely and
double bottom is framed longitudinally, brackets
shall be fitted at every frame between plate floors to
stiffen the margin plate, which shall be carried to the
nearest bottom and inner bottom longitudinals or to
the nearest additional side girder, and welded thereto
(Fig. 2.4.2.5.2).

Bracket in way

of margin plate

Fig. 2.4.2.5.2

Under the seating of main engine, plate floors
shall be fitted at every frame and carried to the
nearest side girder outside the main engine seating;

.3 irrespective of the requirements of 2.4.2.5.1
and 2.4.2.5.2, plate floors shall be fitted:

under pillars and ends of longitudinal partial
bulkheads;

under bearers and boiler bearer ends;

under transverse bulkheads and sloping plates of
low trapezoidal stools of corrugated bulkheads;

under bracket toes of deep tank bulkhead stif-
feners in transversely framed double bottom;

under block bearing seatings.

In the above cases, the floors need not be fitted
throughout the ship’s breadth. Partial floors may be
fitted and carried to the side girder nearest to the
structure being stiffened.

2.4.2.6 Arrangement of stiffeners on centre girder
and duct keel, side girders and floors shall satisfy the
following requirements:

.1 stiffeners shall be provided where transverse
system of framing is adopted and plate floors are

more than 900 mm in depth. The spacing of stiffeners
shall not exceed 1,5 m. The spacing of stiffeners of
lightened floors shall not exceed 2,2 m.

If longitudinal system of framing is adopted, the
stiffeners on plate floors shall be fitted in line with
bottom and inner bottom longitudinals. The stiffen-
ers shall be carried to the longitudinals and welded
thereto.

The stiffeners shall be fitted under the pillars, at
bracket toes of end stiffeners of longitudinal partial
bulkheads, etc;

.2 watertight floors shall be fitted with vertical
stiffeners spaced not more than 0,9 m apart.

2.4.2.7 Holes (manholes) shall satisfy the fol-
lowing requirements:

.1 an adequate number of holes (manholes) shall
be provided in the inner bottom plating, side girders
and floors for access to all portions of double bot-
tom. The size of the holes, including lightening holes,
shall satisfy the requirements of standards or other
normative documents recognized by the Register.

Air and drain holes, cut-outs for the passage of
welded joints, refer to 1.7.5.12;

.2 the holes in centre girder, side girders and
floors shall have a smooth rounded shape. The
minimum allowable height of the plate adjoining
bottom shell plating or inner bottom plating is in-
dicated in Table 2.4.2.7.2. Besides, the minimum
height of the plate in way of the hole shall not be less
than '/g of the length of the hole.

Table 2.42.7.2

Minimum allowable plate
Member height (in parts of member
height)
Centre girder 0,3
Side girders 0,25
Lightened side girders 0,15
Floors:

plate 0,25
lightened 0,2

The plate height indicated in Table 2.4.2.7.2 may
be reduced if suitable stiffening is provided. Besides,
lightened side girder and floor plates shall satisfy the
requirements of 2.4.4.5.5, and if the plate height A,
in mm, exceeds 25s\/ 1 (where s is the web thickness,
in mm, of a lightened side girder or floor), the free
edge of the plate shall be stiffened;

.3 the distance between the edges of adjacent
openings in centre girder, side girders and plate floors
shall not be less than half the length of the largest
opening.

The distance of the edges of openings in the
floors from longitudinal bulkheads, centre girder,
side girders, inclined margin plate and inner edges of
hopper side tanks shall not be less than half the centre
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girder depth in this region. The distance of the edge
of opening in a lightened floor from the side girder
shall not be less than one-quarter of centre girder
depth.

In exceptional cases, deviation from the above
requirements is permitted;

.4 one or more consecutive openings may be
permitted in a lightened side girder web between
adjacent floors or in a lightened floor web between
adjacent side girders. In the latter case, vertical stif-
feners shall be fitted between openings. The length of
one opening shall not exceed 1,2 times the accepted
depth of centre girder or 0,7 times the distance be-
tween floors (side girders) or between a floor (side
girder) and vertical stiffener, whichever is less (refer
to Fig. 2.4.2.5.1-2). The distance of the edges of
openings in lightened side girders and floors from
each other shall not be less than half the centre girder
depth in this region;

.5 normally, openings are not permitted:

in centre girder over a length of 0,75L from the
fore perpendicular;

in centre girder and side girders (lightened side
girders) under pillars and in sections adjoining
transverse bulkheads (between the bulkhead and ex-
treme floor for double bottom with transverse
framing and on a length equal to the depth of double
bottom with longitudinal framing);

in floors under pillars and in way of partial
longitudinal bulkheads;

in floors at the toes of brackets transversely
supporting main machinery seatings;

in floors between the side (inner side) and the
nearest lightened side girder, provided the spacing of
floors is increased in accordance with 2.4.2.5.2.

In exceptional cases, openings are permitted in
the above members provided the webs in way of the
openings are suitably stiffened;

.6 circular lightening openings are permitted for
brackets, having a diameter not greater than '/5 of the
width or height of the bracket, whichever is less.

2.4.2.8 Where double skin side construction is
provided, the inner bottom plating shall extend
through the inner skin as far as the shell plating. A
side girder shall be fitted in line with the inner skin.
Festoon plates may be fitted in lieu of the inner
bottom plating inside the double skin side or addi-
tional side girder in line with the inner skin.

2.4.2.9 Connections of bottom and inner bottom
lon-gitudinals to watertight floors shall be such that
the effective sectional area of these members is
maintained.

2.4.3 Double bottom loading.

2.4.3.1 The external pressure on double bottom
structures is determined by the Formula (2.2.3-1).

For design ballast condition, the value of z; in the
Formula (1.3.2.1-2) shall be counted from the design
ballast waterline.

2.4.3.2 Double bottom loading from inside:

.1 design pressure on the double bottom from
general cargo is determined according to 1.3.4.1;

.2 design pressure on the double bottom from
liquid cargo or ballast is determined according to
1.3.4.2;

.3 design pressure on the double bottom from
bulk cargo is determined according to 1.3.4.3;

4 test loads

p="15h, (2.4.3.2.4)

where /1, = vertical distance, in m, from inner bottom plating to the
top of air pipe;

.5 loads due to the emergency flooding of double
bottom compartments

p =10,5(d—h) (2.4.3.2.5)

where /1 = actual depth of double bottom, in m.

2.4.3.3 The total design pressure on the double
bottom is defined as a difference between the external
pressure p and the cargo (ballast) pressure from inside
P In this case, the value of p.. is defined as the smallest
value of counterpressures determined from 2.4.3.2.1 to
2.4.3.2.3 with p > p. and as the greatest of the above
values with p < p..

If a hold may be empty during service, the ex-
ternal pressure p shall be taken as the design pressure.

2.4.4 Scantlings of double bottom members.

2.4.4.1 At centre girder, the depth of double
bottom /4, in m, shall not be less than:

L—40 d

h (2.4.4.1)

but not less than 0,65 m.

2.4.4.2 The centre girder and side girders shall
satisfy the following requirements:

.1 the thickness, in mm, of centre girder (duct
keel) shall not be less than:

sza%@%¢ﬁ+As (2.4.4.2.1)

where /1 = height of centre girder, in m, required by 2.4.4.1;
h, = actual height of centre girder, in m;
for m, refer to 1.1.4.3;
for As, refer to 1.1.5.1;
oo = 0,03L + 8,3, but not greater than 11,2.

In any case, the thickness of centre girder shall be
1 mm greater than that of a plate floor.

The thickness of side girders shall not be less than
that of plate floors;
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.2 the buckling strength of centre girder web and
of side girders, as well as of longitudinal stiffeners
fitted along them shall be ensured in accordance with
1.6.5;

3 at ends within 0,1L from the fore and after
perpendiculars, the centre girder web thickness may
be 10 per cent less than that in the midship region, as
determined for steel used at ends, but not less than
the minimum thickness stipulated under 2.4.4.9.

The thickness of side plates of the duct keel shall
not be less than 0,9 of that required for the centre
girder in this region;

.4 the thickness of watertight sections of centre
girder and side girders shall not be less than de-
termined by the Formula (1.6.4.4) taking:

p = as determined by the Formulae (1.3.4.2.1-4)
and (1.3.4.2.1-5) for the mid-depth of centre girder
(side girder), whichever is the greater (where no safety
valve is fitted, p, shall be taken as zero);

m = 15,8;

if the centre girder (side girder) is stiffened with
vertical brackets or stiffeners,

ko = 0,6kp<0,75 for L>65 m in the midship re-
gion;

ks = 0,75 for L =12 m.

For 12 < L < 65 m, kg shall be determined by
linear interpolation taking ks = 0,68 for L = 65 m;

if the centre girder (side girder) is stiffened with
horizontal stiffeners, in the midship region

ks =0,75;

at the ends of the ship within 0,1L from the fore
or after perpendicular

ks = 0,85.

For regions between the midship region and
above portions of ship’s ends, k shall be determined
by linear interpolation.

kg shall be determined by the Formula (2.2.4.1).

The thickness of the watertight sections of centre
girder and side girders need not be greater than that
of adjacent shell plating.

2.4.4.3 Floors shall satisfy the following require-
ments:

.1 the thickness, in mm, of watertight floors shall
not be less than:

s = akayn + As (2.4.4.3)
where o = 0,12L—1,1, but not greater than 6,5 for transversely
framed double bottom;
o = 0,023L + 5,8 for longitudinally framed double bottom;
k = kiky;
ki,k, = coefficients given in Tables 2.4.4.3-1 and 2.4.4.3-2
respectively;
a = spacing, in m, of stiffeners, but not greater than the
actual depth of double bottom;
for m, refer to 1.1.4.3;
for As, refer to 1.1.5.1;

Table 2.4.4.3-1
Coefficient k;
Framing asa
system
1 2 3 4 5

Transverse 1 1,15 1,20 1,25 1,30
Longitudinal — 1,25 1,45 1,65 1,85
Symbols:

ar = distance, in m, between plate floors;
a = spacing, in m.

Table 2.4.4.3-2
Coefficient k,

Framing system Number of girders per side

0 1 2 3 and above
Transverse 1 0,97 0,93 0,88
Longitudinal 1 0,93 0,86 0,80

.2 the floors shall be stiffened in accordance with
1.7.3.2.

Between the fore peak bulkhead and 0,25L from
the forward perpendicular, in the engine room and
peaks, and in the holds of ships which may happen to
be aground due to ebb-tide or from which cargo is
regularly discharged by grabs, the thickness of plate
floors spyin, in mm, shall not be less than:

for transverse framing system

Smin = 0,035L + 5; (2.4.4.3.2-1)
for longitudinal framing system
Smin = 0,035L + 6; (2.4.4.3.2-2)

.3 the thickness of watertight floors shall not be
less than determined by the Formula (1.6.4.4) taking:

p = as determined by the Formula (1.3.4.2.1-5)
for the middepth of the floor;

m = 15,8;

ks = 0,85.

In any case, the thickness of watertight floors
shall not be less than that required for plate floors in
this region.

2.4.4.4 Inner bottom plating and margin plate
shall satisfy the following requirements:

.1 the thickness of inner bottom plating, includ-
ing margin plate, shall not be less than determined by
the Formula (1.6.4.4) taking:

m = 15,8;

p = maximum design pressure as stipulated un-
der 2.4.3.2;

ks = 0,6kp<0,8 in the midship region for
L>65 m and transverse framing system;
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ks = 0,8 in the midship region for L = 12 m and
transverse framing system.

Where 12 < L < 65 m, kg is determined by linear
interpolation taking k5 = 0,7 for L = 65 m,

ks = 0,8 in the midship region for longitudinal
framing system;

ks = 0,9 at the ends of the ship within 0,1 from
the fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k, shall be determined
by linear interpolation.

kp shall be determined by the Formula (2.2.4.1);

.2 in any case, the thickness of inner bottom
plating s.,;,, in mm, shall not be less than:

Smin = (3,8 + 0,05L)/n for L < 80m; (2.4.4.4.2-1)
Smin = (5 + 0,035L)/n for L>80m, (2.4.4.42-2)

where 1 = as stated in Table 1.1.4.3.

Where L > 260 m, L shall be taken equal to 260 m.

Where the adopted spacing is less than the stan-
dard one (refer to 1.1.3) for ships of unrestricted area
of navigation and restricted area of navigation Rl1,
the minimum thickness of inner-bottom plating may
be reduced in proportion to the ratio of adopted
spacing to the standard spacing, but not more than
by 10 per cent. In any case, the minimum thickness
shall not be less than 5,5 mm.

The thickness of inner bottom plating in holds
into which water ballast may be taken, as well as in
the cargo (ballast) tanks of tankers shall not be less
than stipulated under 3.5.4.

In the engine room and holds under cargo hat-
ches where no wood sheathing is provided, s, shall
be increased by 2 mm.

In holds where no wood sheathing is provided and
cargo is discharged by grabs, s.,;, shall be increased by
4 mm;

.3 in the midship region of ships of 65 m and
greater in length, the buckling strength of inner bottom
plating and margin plate shall be ensured in accordance
with 1.6.5.

2.4.4.5 Primary members of bottom and inner
bottom shall satisfy the following requirements:

.1 the section modulus of bottom and inner
bottom longitudinals, as well as of the bottom and
reverse frames of bracket floors and duct keel shall
not be less than stipulated under 1.6.4.1 taking:

p = design pressure, in kPa, determined for bottom
longitudinals and the bottom frames of bracket floors
and duct keel in accordance with 2.4.3.1, and for inner
bottom longitudinals and the reverse frames of bracket
floors and duct keel, in accordance with 2.4.3.2;

m=12;

[ = design span, in m, of longitudinal, defined as
the spacing of floors for bottom and inner bottom

longitudinals, as the distance betwen bracket toes or
between a bracket toe and side girder for the bottom
and reverse frames of bracket floors, as the spacing of
webs for duct keel;

for bottom longitudinals

ks = 0,45k 5<0,65 in the midship region;

ks = 0,65 at the ends of the ship within 0,1L from
the fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k, shall be determined
by linear interpolation;

for inner bottom longitudinals

ks = 0,6kp<0,75 in the midship region;

ks = 0,75 at the ends of the ship within 0,1 from
the fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k shall be determined
by linear interpolation;

for bottom frames of bracket floors and duct keel
ks = 0,65;

for reverse frames of bracket floors and duct keel

ks =0,75;

kg shall be determined by the Formula (2.2.4.1);

.2 if intermediate struts are fitted at mid-span
between bottom and inner bottom longitudinals, the
section modulus of such longitudinals may be re-
duced by 35 per cent;

3 if the ratio of the span of a bottom or inner
bottom longitudinal to its depth is less than 10, the
sectional area of the longitudinal web shall not be less
than determined by the Formula (1.6.4.3-1) taking
Niax = 0,5pal (p, | = design pressure and design span of
longitudinal as stipulated under 2.4.4.5.1), k, = k, where
ks is as determined from 2.4.4.5.1 with kz = 1,25;

.4 in the midship region of ships of 65 m in length
and above, the buckling strength of bottom and inner
bottom longitudinals shall be ensured in accordance
with 1.6.5;

.5 at the centre of openings in lightened side girders
and floors, the section modulus of the plate adjoining
the shell plating or inner bottom plating shall comply
with the requirements of 2.4.4.5.1 for bottom and inner
bottom longitudinals and transverses respectively. In
this case, the design span / shall be taken equal to the
greatest opening length minus its rounding-off radius.
The plate section shall include the effective flange of
shell plating (inner bottom plating), as described under
1.6.3.2 and 1.6.3.3, as well as the flange or horizontal
stiffener of the free edge of the plate, if these are fitted.

2.4.4.6 The stiffeners on the watertight sections of
centre girder (duct keel), side girders and floors shall
satisfy the following requirements:
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.1 the section modulus of vertical stiffeners on the
watertight sections of centre girder (duct keel), side
girders and floors shall not be less than stipulated
under 1.6.4.1 taking:

p = as determined by the Formula (1.3.4.2.1-5)
for mid-height of vertical stiffener;

| = span, in m, of stiffener, defined as the spacing
of longitudinals to which the stiffener is welded or as
double bottom depth if the stiffener is not in line with
bottom or inner bottom longitudinals;

m =8 and 10 for stiffeners sniped at ends and
welded to the bottom and inner bottom longitudinals
respectively;

ks =0,75;

.2 the section modulus of horizontal stiffeners on
the centre girder (duct keel) and side girders shall not
be less than stipulated under 1.6.4.1 taking:

p = as determined by the Formula (1.3.4.2.1-5)
for the level of the horizontal stiffener considered;

[ = distance, in m, between floors or between
floors and brackets (refer to 2.4.2.2);

m=12;

ks = 0,5kp<0,75 in the midship region;

ks = 0,75 at the ends of the ship within 0,1L from
the fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k shall be determined
by linear interpolation.

kg shall be determined by the Formula (2.2.4.1);

.3 in the midship region of ships of unrestricted
service and of restricted areas of navigation R1 and
R2, 65 m and greater in length, as well as of ships of
restricted areas of navigation R2-RSN, R3-RSN and
R3, 60 m and greater in length, the buckling strength
of horizontal stiffeners on the centre girder (duct
keel) and side girders shall be ensured in accordance
with 1.6.5.

2.4.4.7 The intermediate struts between bottom
and inner bottom longitudinals, as well as between
bottom and reverse frames of bracket floors shall
satisfy the following requirements:

.1 the sectional area f, in cm?, of intermediate
struts shall not be less than:

f= _Spal + 0,1hAs

(TGVI

(2.4.4.7.1)

where p = design pressure, in kPa, defined as the greater of the values
of p or p. according to 2.4.3.1 or 2.4.3.2, whichever is the
greater;
[ = design span, in m, of stiffened longitudinals;
ks = 0,6;
h = height, in cm, of the strut cross section;

4

.2 the inertia moment #, in cm”, of intermediate

struts shall not be less than:

i =0,01f’c, (2.4.4.7.2)

where f = sectional area of intermediate struts as given in 2.4.4.7.1;
[ = length, in m, of intermediate strut.

2.4.4.8 The thickness of brackets of centre girder
(duct keel) and margin plate, as well as of the
brackets of bracket floors and the brackets connect-
ing bottom and inner bottom longitudinals to wa-
tertight floors, if the longitudinals are cut at the
floors, shall not be less than the thickness of plate
floors adopted in this region.

In way of centre girder and margin plate, the
thickness of brackets fitted in line with the bracket
floor shall not be less than 0,75 of the centre girder
depth. The free edges of brackets shall be provided
with flanges or face plates. The side girder fitted in
line with the bracket floor shall be provided with a
vertical stiffener whose profile shall be selected in
the same way as that of the reverse frame of the
floor.

The arm length of brackets connecting long-
itudinals on the bottom and inner bottom plating to
watertight floors shall not be less than 2,5 times the
bottom longitudinal depth (Fig. 2.4.4.8).

C TS ]
‘\ f R>2h
>25h - :> h \< R
C al S El 1
Fig. 2.4.4.8

The scantlings of knees by which bottom and
reverse frames of the duct keel are secured shall be
determined in accordance with 1.7.2.2.

2.4.4.9 Structural members inside the double
bottom shall have a thickness s.,;,, in mm, not less
than:

Smin = 0,045L + 3.9 for L < 80 m;
Smin = 0,025L + 5,5 for L>80 m.

(2.4.4.9-1)
(2.4.4.9-2)

Where L > 250 m, L shall be taken equal to 250 m.

For centre girder, s, shall be increased by
1,5 mm.

2.4.4.10 In way of holds designed for the carriage
of heavy cargoes, the strength of double bottom
structure shall be verified by the calculation of the
bottom grillage strength using design loads stated in
2.4.3, as required by 3.3.4.1.1.

2.4.5 Special requirements.

2.4.5.1 Partial double bottom and stiffening in
way of variable double bottom depth shall satisfy the
following requirements:
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.1 where the double bottom terminates, gradual
transition from longitudinal members of double
bottom to those beyond it shall be ensured.

The inner bottom plating shall be gradually ta-
pered (on a length of at least three frame spaces) into
the face plates of centre girder and side girders of
single bottom. In way of the double bottom bound-
ary, the width of these face plates shall be not less
than half the distance between adjacent side girders.

The margin plate shall extend beyond the double
bottom as a bracket with the height equal to the
margin plate width and the length equal to at least
three frame spaces, with a face plate or flange along
its free edge;

.2 where the double bottom depth changes in the
form of a knuckle, one end of the knuckle shall be in
way of a transverse bulkhead and the other, on the
fplate floor. However, both the knuckles may be ar-
ranged on plate floors in which case the structure is
subject to special consideration by the Register;

.3 where the double bottom depth changes in the
form of a step, the latter shall normally be arranged
on a transverse bulkhead.

At the step, the inner bottom plating of the lower
section should extend for a length of three frame
spaces when L >80 m and for two frame spaces when
L < 80 m. Forward (or aft) of the end of the exten-
sion the general requirements for partial double
bottom shall be complied with.

If the step is arranged beyond 0,5L amidships or
if the height of the step is less than 660 mm, the
double bottom structure in way of the extension is in
each case subject the special consideration by the
Register;

.4 continuity and reduction of stress concentra-
tions shall be ensured in way of the step where a
variation of the depth of centre girder, side girders,
margin plate and inner bottom longitudinals takes
place (if longitudinal system of framing is adopted).

2.4.5.2 Bilge wells, sea chests and ice boxes shall
satisfy the following requirements:

.1 in cargo ships, the bilge wells shall, as far as
practicable, satisfy the requirements of 1.1.6.3.3.

The capacity of bilge wells is specified in
Part VIII "Systems and Piping".

The thickness of the walls and bottom plates of a
bilge well shall exceed that of watertight floors by not
less than 2 mm,;

.2 the thickness of the floors, side girders and
inner bottom plating forming the walls of sea chests
shall be 2 mm greater than that required by 2.4.4.2 to
2.4.4.4.

In any case, the thickness of sea chest and ice box
walls shall be not less than that required by 2.2.4.1
for the shell plating in the region under considera-
tion.

2.4.5.3 When oil fuel tanks are arranged in the
double bottom, the manholes in the tank tops ar-
ranged within the engine and boiler rooms for access
to the tanks shall be provided with coamings not less
than 0,1 m in height, besides the general provisions
for the arrangement of fuel oil tanks.

2.4.5.4 Where the bed plate of main engine and the
thrust block are seated directly on the inner bottom
plating, insert plates having a thickness not less than
stipulated under 2.11.3.1 shall be welded to the plating
under the supporting parts of bed plate and thrust
block. The size of welded inserts shall be such as to
ensure an adequate arrangement of supports and the
attachment of machinery, and shall in any case be not
less than that of the supporting parts of bed plate.
Where the engine bed plate and thrust block are fitted
on the inner bottom plating, two girders, or one girder
and a half-height girder shall be provided in way of
their arrangement along each welded insert plate. The
upper part of the girder webs shall have the same
thickness as the welded insert for at least 0,2 of the
girder depth, or alternatively, the thickness of the webs
throughout their depth shall be as required by 2.11.3
for the vertical plates of seatings.

Between the girders, a horizontal stiffener of the
size required in the foregoing for the upper part of
girder webs shall be fitted, account being taken of the
holes for the holddown bolts of the bed plate.

On agreement with the Register, only one side
girder may be fitted under the welded insert plate for
small power engines.

2.4.5.5 The plating of the recess under the engine
crankcase, as well as the side girders and floors by
which it is confined, shall have a thickness 2 mm
greater than that of the inner bottom plating in this
region.

The minimum distance from the recess plating to
the bottom shell plating shall not be less than
460 mm.

2.5 SIDE FRAMING

2.5.1 General and definitions.

2.5.1.1 Requirements are given in this Chapter
for side frames, web frames (side transverses), side
longitudinals, side stringers, cross ties connecting side
transverses to vertical webs on longitudinal bulk-
heads in tankers, as well as for specific structures of
double skin side.

2.5.1.2 By the double skin side construction, a
side structure is meant which consists of watertight
side shell plating and inner skin, both either
strengthened with frames and longitudinals or not,
and connected with plate structures perpendicular
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thereto: vertical (diaphragms) and/or horizontal
(platforms). If no diaphragms or platforms are fitted,
the inner skin together with framing shall be con-
sidered as longitudinal bulkhead and shall comply
with the requirements of 2.7.

2.5.2 Construction.

2.5.2.1 When the ship’s side is framed transver-
sely, side stringers may be provided. In tankers with
two or more longitudinal bulkheads, fitting of cross
ties is recommended between the side stringers and
horizontal girders of longitudinal bulkheads.

Web frames may be fitted if the ship’s side is
framed transversely, and they shall be fitted, if the
ship’s side is framed longitudinally. They shall be
fitted in line with plate floors, as well as with deep
beams, if any. In tankers with two or more long-
itudinal bulkheads, fitting of cross ties is re-
commended between side transverses and vertical
webs of longitudinal bulkheads.

2.5.2.2 Structures of double skin side shall satisfy
the following requirements:

.1 if the same framing system is adopted for side
shell and inner skin, fitting of frames or longitudinals
of both side shell and inner skin in line with each
other is recommended. In this case, cross ties may be
fitted between the frames or longitudinals of the side
shell and inner skin, which shall be arranged at mid-
span of relevant members;

.2 diaphragms or platforms shall be stiffened in
accordance with 1.7.3.2. In this case, the shorter side,
in mm, of panel of the diaphragm or platform being
stiffened shall not exceed 1005\/5, where s is the
thickness, in mm, of the diaphragm or platform;

.3 an appropriate number of openings (manholes)
shall be provided in the diaphragms and platforms
for access to all the structures of double skin side.
The total breadth of openings in a diaphragm or
platform section shall not exceed 0,6 of the double
skin side breadth.

The edges of openings in diaphragms and plat-
forms, arranged within !/4 of the span from their
supports, shall be reinforced with collars or stiffeners.
The distance between the edges of adjacent openings
shall not be less than the length of the openings.

Normally, openings are not permitted, with the
exception of air and drain holes:

in platforms on a length not less than three frame
spaces or 1,5 times the double skin side breadth,
whichever is less, from transverse bulkheads or par-
tial bulkheads, which serve as platform supports;

in diaphragms on a length not less than 1,5 times
the double skin side breadth from deck plating and/or
double bottom, which serve as diaphragm supports.

2.5.2.3 In the engine room, the side framing shall
be strengthened by fitting of web frames and side
stringers.

The web frames shall be fitted not more than
5 standard spacings or 3 m apart, whichever is the
greater. The web frames shall be arranged taking into
account the location of main engine, i.c. they shall be
fitted at the extremities of the engine at least. In the
engine room, the web frames shall be carried to the
nearest continuous platform. Deep beams shall be
fitted in line with web frames.

In the engine room, the side stringers shall be
fitted so that the vertical distance between them, as
well as between a side stringer and deck or tank top
(upper edge of floor) at side does not exceed 2,5 m.

2.5.3 Side loading.

2.5.3.1 The design pressure on the side shell shall
be determined in accordance with 2.2.3. In way of
tanks, the pressure determined in accordance with
1.3.4.2 shall additionally be taken into consideration.

2.5.3.2 The design pressure on double skin side
structures shall be determined as follows:

.1 the design pressure on the inner skin and
framing shall be determined in accordance with
1.3.4.2 or 1.3.4.3 depending on the kind of cargo
carried and on whether the double skin side space is
used as tank space, but shall not be less than the
design pressure on watertight bulkhead structures, as
stipulated under 2.7.3.1;

.2 the scantlings of cross sections of diaphragms
and platforms are determined using the design pres-
sure specified in 2.2.3;

.3 the design pressure on the watertight sections
of diaphragms and platforms bounding the tanks in
the inter-skin space shall be determined in accordance
with 1.3.4.2.

2.5.4 Member scantlings of side structures.

2.5.4.1 If transverse system of framing is adopted,
the section modulus of hold frames in dry cargo ships
and of side frames in tankers shall not be less than
determined from 1.6.4.1 taking:

p = as defined in 2.5.3; the value of p for the side
shell shall not be less than:

Pmin = 10z + 0,3L + 1 for L < 60 m;
Pmin = 10z + 0,15L + 10 for L>60 m

(2.5.4.1-1)
(2.5.4.1-2)

where z = distance, in m, from the mid-span of the frame to the
summer load waterline;

[ = span, in m, between adjacent supports, as
measured in accordance with 1.6.3.1; unless expressly
provided otherwise, the supports of a frame are
bottom, deck or platform, side stringers;

m = 12 for single skin side construction when
determining the section modulus of the supporting
section of the frame taking into consideration the
bracket, if any, included in the section, as well as for
frames of the side shell and inner skin forming double
skin side construction;
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m = 18 for single skin side construction when
determining the section modulus in the frame span;

ks = 0,65 for frames of the side shell;

ks = 0,75 for frames of the inner skin.

For ships of restricted area of navigation, the
value of pn;, may be reduced by multiplying by the
factor @, obtained from Table 1.3.1.5.

2.5.4.2 The section modulus of ’tween deck
frames shall not be less than determined from 1.6.4.1
taking:

p = design pressure, as stipulated under 2.5.3;

[ = span, in m, between adjacent supports, as
measured in accordance with 1.6.3.1; frame supports
are decks and platforms;

m = 10 for single skin side frames;

m = 12 for frames of the side shell and inner skin
forming double skin side construction;

ks = 0,65 for side shell frames;

ks = 0,75 for inner skin frames.

The above applies in case the lower end of ’tween
deck frame is not stiffened by a bracket. If the lower
end of the frame is stiffened by a bracket of a height
not less than 0,1/ and the section modulus of the
frame in way of deck is not less than 1,75 of the
section modulus determined above, taking the
bracket into consideration, the section modulus of
tween deck frame may be reduced by 30 per cent.

2.5.4.3 The section modulus of side longitudinals
of all ships shall not be less than determined ac-
cording to 1.6.4.1 taking:

p = as defined in 2.5.3;

a = spacing of longitudinals, in m;

| = average spacing of web frames or dia-
phragms, in m;

m=12;

for side shell

ks = 0,65 within (0,4—0,5)D from the base line.

For regions below 0,4D from the base line, kg
shall be determined by linear interpolation between k
for bottom longitudinals in accordance with 2.4.4.5.1
and kg within (0,4—0,5)D from the base line.

For regions above 0,5D from the base line, kg
shall be determined by linear interpolation between
ko for strength deck longitudinals in accordance with
2.6.4.2 and kg within (0,4—0,5)D from the base line.

For the inner skin, k5 shall be determined as in
the case of horizontal stiffeners of longitudinal
bulkheads in tankers in accordance with 2.7.4.2.

The buckling strength of three upper and three
lower longitudinals in the midship region of ships
65 m and greater in length shall be ensured in ac-
cordance with 1.6.5.

2.5.4.4 In a transversely framed side, the section
modulus of side stringers shall not be less than sti-
pulated under 1.6.4.1 taking:

ks is determined in the same way as for side shell
longitudinals mentioned under 2.5.4.3;

p = as defined in 2.5.3.1;

[ = spacing, in m, of web frames and where these
are not fitted, between transverse bulkheads, includ-
ing end brackets;

a = spacing, in m, of side stringers;

m = 18 without cross ties;

m = 27,5 with cross ties.

The cross-sectional area, in cm?, of a side stringer
web shall not be less than determined according to
1.6.4.3 taking:

Niax = npal,

n = 0,5 without cross ties;

n = 0,4 with one cross tie;

n = 0,375 with two cross ties;

n = 0,35 with three cross ties;

k. = 0,65.

If web frames are fitted, the scantlings of side
stringer section may be determined on the basis of the
calculation of the side grillage using beam models. The
design loads shall be determined in accordance with
2.5.3.1, permissible stress factors shall be selected in
accordance with this paragraph. Where cross ties are
fitted, the calculation shall consider the interaction
between side grillage and grillage of the longitudinal
bulkhead being connected with the cross ties.

2.5.4.5 The section modulus of web frames (side
transverses) fitted in the holds and ’tween decks of
dry cargo ships, as well as in the tanks of tankers,
shall not be less than stipulated under 1.6.4.1 and
1.6.4.2 taking:

p = as defined in 2.5.3.1;

/ = distance, in m, from the upper edge of a single
bottom floor or from inner bottom plating to the
lower edge of a deep beam;

a = spacing of web frames, in m;

m = 10 for ’tween deck frames;

m = 11 for holds and tanks without cross ties;

m = 18 with one or two cross ties;

m = 27,5 with three cross ties;

ks = 0,65.

The cross-sectional area, in cmz, of a side trans-
verse (web frame) web, excluding openings, shall not
be less than stipulated under 1.6.4.3 taking:

Nmax = npal;

n = 0,5 without cross ties;

n = 0,375 with one cross tie;

n = 0,35 with two or more cross ties;

k. = 0,65.

When the side is transversely framed, the scan-
tlings of web frames may be determined on the basis
of the side grillage calculation in accordance with the
requirements of 2.5.4.4. In this case, the permissible
stress factors shall be selected in accordance with the
requirements of this paragraph.
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In single-deck ships, the depth of web frame (side
transverse) webs may be taken variable over the
ship’s depth with reducing at the top end and in-
creasing at the bottom end. Variation of web depth
shall not exceed 10 per cent of its mean value.

For stiffening of web frames (side transverses),
refer to 1.7.3.

2.5.4.6 The sectional area f, in cm?, of a cross tie
fitted between deep members of side framing and of
longitudinal bulkhead shall not be less than:

f= k%‘“‘w 0.055hAs

Cr

(2.5.4.6)

where p = design pressure, in kPa, at mid-length of a cross tie, as
determined from 2.2.3 or 2.7.3.2, whichever is the greater;

a = spacing of web frames connected with cross ties, in m;

a; = mean depth, in m, of side area supported by a cross tie;
Xh; = perimeter of cross section, in cm, of a cross tie;
k = 2,5 — buckling strength margin;
o, = critical stresses in accordance with 1.6.5.3 corresponding to
the Euler stresses, in MPa, as determined by the formula
_ 2060
=7
where / = minimum moment of inertia, in cm®, of a cross tie:

[ = cross tie length, in m, as measured between the inner
edges of deep members of side framing and of long-
itudinal bulkhead;

f= as determined by the Formula (2.5.4.6).

G,

2.5.4.7 The side framing of the engine room and
tanks shall satisfy the following requirements:

.1 the scantlings of main frames in the engine room
shall be determined in accordance with 2.5.4.1 taking:

[ = span measured between side stringers or be-
tween the lower side stringer and inner bottom plat-
ing (upper edge of floor), or between the upper side
stringer and the lower edge of beam.

The scantlings of longitudinals shall be de-
termined in accordance with 2.5.4.3.

The scantlings of web frames (side transverses)
shall be determined in accordance with 2.5.4.5 taking:

[ = span measured between inner bottom plating
(upper edge of floor) and the lower edge of deep
beam;

.2 in the engine room of ships less than 30 m in
length, the web frames and side stringers required by
2.5.2.3 may be omitted on condition that the main
frame has a section modulus W, in cm’, not less than:

W= 18W, (2.5.4.7.2)
where W = section modulus of main frame, as stipulated under
2.54.7.1;

.3 in way of the ballast and fuel oil tanks of dry
cargo ships 30 m and greater in length, the scantlings
of side framing shall satisfy the requirements of
2.5.4.1, 2.5.4.3, 2.5.4.5 for side framing in way of
tanks in tankers.

If transverse system of framing is adopted, the
section modulus of side stringers shall not be less

than determined according to 1.6.4.1 and 1.6.4.2

taking:
ks = 0,65;
m = 10.

In all other respects, the requirements of 2.5.4.4
shall be complied with;

.4 in the engine room, the web frames shall have a
depth not less than 0,1 of the span, and a web thick-
ness not less than 0,01 of the web depth plus 3,5 mm;

.5 in the engine room, the web depth of a side
stringer shall be equal to that of a web frame.

The web thickness of a side stringer may be 1 mm
less than that of a web frame. The side stringer face
plate thickness shall be equal to the face plate
thickness of a web frame.

2.5.4.8 The diaphragms and platforms of the
double skin side shall satisfy the following require-
ments:

.1 the section moduli and cross-sectional areas of
diaphragms and platforms shall satisfy the require-
ments for the section moduli and cross-sectional
areas of side stringer webs, as specified in 2.5.4.4, and
of web frames, as specified in 2.5.4.5, using the design
pressure determined in accordance with 2.5.3.2.2.

In any case, the thickness, in mm, of diaphragm
and platform shall not be less than:
Smin = 0,018L + 6,2; (2.5.4.8.1)

.2 the stiffeners of diaphragms and platforms
shall satisfy the requirements of 1.7.3.2.2;

.3 the platforms in the midship region and their
continuous longitudinal stiffeners, if any, shall com-
ply with the requirements for the buckling strength of
longitudinal framing members, as specified in 1.6.5.2,
within 0,25D above the base line and 0,25D below the
strength deck;

.4 the thickness of watertight sections of dia-
phragms and platforms shall not be less than that
determined by the Formula (1.6.4.4) taking:

p = as defined in 2.5.3.2.3;

m = 15,8;

ks =0,9;

.5 the section modulus of stiffeners of the wa-
tertight sections of diaphragms and platforms shall
not be less than determined from 1.6.4.1 taking:

p = as defined in 2.5.3.2.3;

[ = span of stiffener, in m, equal to: the dia-
phragm spacing, for stiffeners parallel to the shell
plating; the distance between the inner edges of pri-
mary members of side shell and inner skin if the
stiffener is welded thereto, for stiffeners perpendi-
cular to the shell plating; the double skin side breadth
if the stiffener ends are sniped;

m = 12 for continuous stiffeners parallel to the
side plating;
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m = 10 for stiffeners perpendicular to the side
plating and welded to primary framing members;

m = 8 elsewhere;

ks =0,75.

2.5.4.9 If there are large openings (exceeding
0,7 times the ship’s breadth in width) in the deck,
stiffening of the diaphragms and frames of the side
shell and inner skin may be required on agreement
with the Register in connection with the upper deck
pliability, which shall be determined by calculation
(refer to also 3.1.4).

2.5.4.10 The thickness of inner skin shall comply
with the requirements for the thickness of longitudinal
bulkhead plating in tankers, as specified in 2.7.4.1,
using the design pressure determined in accordance
with 2.5.3.2.1. In any case, this thickness shall not be
less than determined by the Formula (2.7.4.1-1).

2.54.11 The cross ties between frames and
longitudinals of side shell and inner skin, as men-
tioned under 2.5.2.2.1, shall comply with the re-
quirements for the intermediate struts of double
bottom, as mentioned in 2.4.4.7 using the design
pressure determined from 2.5.3.1 or 2.5.3.2.1,
whichever is the greater.

If cross ties are fitted, the section modulus of
frames complying with 2.5.4.1 and 2.5.4.2, as well as
of longitudinals complying with 2.5.4.3, may be re-
duced by 35 per cent.

2.5.4.12 In the cargo and ballast tanks of tankers,
in holds into which water ballast can be taken and in
tanks, the thickness of structural members of side
framing shall not be less than that required by 3.5.4.

2.5.5 Special requirements.

2.5.5.1 If transverse system of framing is adopted,
efficient connection of lower ends of frames to bot-
tom structures shall be ensured by means of bilge
brackets or other structures of equivalent strength.
The bilge brackets shall comply with the following
requirements:

.1 the depth of bilge brackets shall not be less
than that of the bilge as a whole. The free edge of a
bilge bracket shall be flanged or stiffened with a face
plate the dimensions of which shall be in compliance
with 1.7.2.2.2.

The thickness of a bilge bracket is taken equal to
that of plate floors in the hull region under con-
sideration, but it need not exceed the frame web
thickness more than 1,5 times.

Holes cut in bilge brackets shall be such that the
width of plating outside the hole is nowhere less than
!/5 of the bracket width.

In any case, the size of bilge brackets shall not be
less than that required by 1.7.2.2;

.2 the end attachments of a frame to bilge bracket
shall be designed so that at no section the section
modulus is less than required for a frame;

.3 where an inclined margin plate is fitted in the
double bottom, the bilge bracket shall be carried to
the inner bottom plating, and its face plate (flange)
shall be welded to the plating;

.4 where a horizontal margin plate is fitted in the
double bottom or transverse system of framing is
adopted in the single bottom, the width of bilge
brackets shall be determined proceeding from the
condition that their section moduli at the point of
connection to the inner bottom plating or upper
edge of floor shall be at least twice those of the
frame.

The face plate (flange) of a bilge bracket may be
welded to either the inner bottom plating or the face
plate (flange) of a floor, or it may be sniped at ends.
If the face plate (flange) is welded, the floor web shall
be stiffened with a vertical stiffener or a bracket at
the point of welding, also welded to the inner bottom
plating or to the floor face plate (flange).

The depth of a bilge bracket shall not be less than
its width;

.5 if longitudinal system of framing is adopted in
the single bottom, the bilge bracket shall be carried at
least to the bottom longitudinal nearest to the side
and shall be welded thereto. The section modulus of
the bracket at the section perpendicular to the shell
plating where the bracket width is the greatest shall
be at least twice the section modulus of the frame.

2.5.5.2 In all the spaces, the upper ends of frames
shall be carried to the decks (platforms) with mini-
mum gaps if they are cut at the decks (platforms).
The beams of transversely framed decks (platforms)
shall be carried to the inner edges of frames with
minimum gaps.

The uppermost decks of ships (except for those
secured alongside other ships at sea) may be designed
with beams carried to the shell plating with minimum
gaps, and frames carried to the beams.

The brackets by which the upper ends of frames
are attached shall be sized in accordance with the
requirements of 1.7.2.2. If the deck is framed long-
itudinally, the bracket shall be carried at least to the
deck longitudinal nearest to the deck and welded to
that longitudinal.

2.5.5.3 If the frame is cut at deck, its lower end
shall be attached by a bracket complying with the
requirements of 1.7.2.2 The bracket may be omitted if
the ends of this frame are welded to the deck plating
from above and below, and full penetration is en-
sured.

2.5.5.4 Side stringers shall be attached to web
frames by brackets carried to the web frame face
plate and welded thereto.

2.5.5.5 If cross ties are fitted in the wing tanks of
tankers, the side transverse and side stringer webs in
way of the cross tie attachments shall be provided
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with stiffeners which shall be an extension of the
cross tie face plates. Cross tie attachments to side
transverse (side stringer) shall comply with the re-
quirements of 1.7.2.3.

2.6 DECKS AND PLATFORMS

2.6.1 General.

2.6.1.1 Requirements are given in this Chapter for
the deck and platform structures of ships where the
width of opening for a single cargo hatch does not
exceed 0,7 times the ship’s breadth abreast of the
opening. Additional requirements for the decks and
platforms of ships having greater width of openings
and their length exceeding 0,7 times the spacing of
centres of transverse deck strips between the openings,
as well as for the decks and platforms of ships with
twin or triple hatch openings, are specified in 3.1.

Requirements for cantilever beams shall also be
found there.

For decks and platforms of ro-ro ships, refer to 3.2.

Requirements for the cargo hatch coamings of
bulk carriers are given in 3.3.

Requirements of this Chapter cover plating and
framing members of decks and platforms: deck
longitudinals, beams, deck transverses, deck girders,
hatch end beams, hatch side coamings and hatch end
coamings, wash plate in the tanks of tankers.

Additional requirements for the areas of upper
deck situated below the superstructures are given in
2.12.5.1 to 2.12.5.3.

2.6.2 Construction.

2.6.2.1 In tankers of 80 m and above, bulk carriers
and ore carriers, as well as in oil/dry bulk cargo carriers,
and ore/oil carriers, longitudinal system of framing
shall be adopted for the strength deck in way of cargo
holds (tanks).

Where longitudinal system of framing is adopted,
the spacing of deck transverses shall not exceed that
of bottom transverses.

2.6.2.2 Provision shall be made for the structural
continuity of deck girders of the strength deck in the
midship region. If the deck girders are cut at transverse
bulkheads, their web plates shall be welded to the
transverse bulkheads and attached thereto by brackets.

The web plates of hatch end coamings, deck
transverses, hatch end beams and wash plates shall be
strengthened by stiffeners and brackets (refer to 1.7.3).

The face plates of deck girders shall be connected
to the face plates of hatch end beams by means of
diamond plates (refer to 1.7.4.5) whose thickness
shall be equal to the greater face plate thickness.

2.6.2.3 On the strength deck, the ends of side
coamings at the corners of hatchways shall be either

bent along the line of hatch corner rounding and
buttwelded to the hatch end coaming or extended, in
the form of a bracket, beyond the corner of the
hatchway. Provision shall be made for a gradual
termination of the bracket above the deck girder web.

The upper edges of coamings acting as deck gir-
ders shall be stiffened with face plates and the lower
edges of the coamings shall be rounded.

The upper edge of hatch side coaming shall be
smooth and their corners shall be well rounded in the
transverse direction.

2.6.2.4 The deck girders and deck transverses in
way of pillars shall be strengthened by stiffeners or
tripping brackets.

Where deck girders are connected to deck trans-
verses and their web height is different, the deck girder
web shall be strengthened by brackets fitted in line with
the deck transverse. The brackets shall be welded to the
face plate of deck transverse, to the web and face plate
of deck girder.

Where deck girders are attached to conventional
beams, the web of deck girder shall be strengthened
by vertical stiffeners.

2.6.2.5 In the case of connection of deck long-
itudinals to transverse bulkheads, the effective sec-
tional area of the longitudinals shall be maintained.

2.6.2.6 In tankers with two effective longitudinal
bulkheads, provision shall be made for a wash plate
at the centreline.

2.6.3 Deck loading.

2.6.3.1 The design pressure on the weather deck
shall not be less than:

P = 0a7pw>pmin (2631)

where p,, = wave load at the deck level, as defined in 1.3.2.2;

Pmin = 0,1L + 7 at the fore end within 0,2L from the forward
perpendicular;

Pmin = 0,015L + 7 in the midship region and aft of the midship
region; for regions between the fore end and the midship
region, pmin shall be determined by linear interpolation.
For ships of restricted area of navigation the value of
Pmin May be reduced by multiplying by the factor o,
obtained from Table 1.3.1.5.

2.6.3.2 For weather decks intended to carry deck
cargo (except timber and coke), the design pressure
shall be taken equal to the cargo pressure p. de-
termined by the Formula (1.3.4.1). For weather decks
intended to carry timber and coke, the value of / in
the Formula (1.3.4.1) shall be taken equal to 0,7 times
the stowage height of timber and coke on deck.

For lower decks and platforms, the design pressure
shall be taken according to 1.3.4.1. For decks where
cargo is suspended from beams or deck longitudinals,
the design pressure value shall be suitably increased.

For decks and platforms intended for the crew,
passengers and equipment, the design pressure shall
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be determined by the Formula (1.3.4.1) while the
product /p.g shall not be less than 3,5 kPa.

For platforms in the engine room, the minimum
design pressure shall be 18 kPa.

Watertight lower decks and platforms shall be
additionally calculated using the test loads, in kPa, as
follows:

p=175h, (2.6.3.2)

where i, = vertical distance, in m, from deck (platform) plating to
air pipe top.

2.6.3.3 The design pressure on the structures of
decks and platforms forming boundaries of com-
partments intended for the carriage of liquids shall be
determined in accordance with 1.3.4.2.

2.6.4 Scantlings of deck members.

2.6.4.1 Thickness of deck plating.

2.6.4.1.1 The thickness of strength deck plating
outside the line of hatch openings, taking deck
longitudinals into account, shall be that necessary to
give the hull section modulus for strength deck, as
required by 1.4.6.

The adopted thickness of strength deck plating
within midship region shall be in accordance with the
requirements for buckling strength (refer to 1.6.5).

2.6.4.1.2 The plating thickness for decks and
platforms shall not be less than determined by the
Formula (1.6.4.4) taking:

m = 15,8;

p = as defined in 2.6.3;

for strength deck

ks =0,3kp<0,6 in the midship
L>65m and transverse framing system;

kp = as determined by the Formula (2.2.4.1);

ks = 0,6 in the midship region for L = 12 m and
the deck is transverse framing system.

Where 12 < L < 65 m, k shall be determined by
linear interpolation taking ks = 0,45 for L = 65 m;

ks = 0,6 in the midship region for longitudinal
framing system;

ks = 0,7 at the ends of the ship within 0,1L from
the fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k. shall be determined
by linear interpolation;

region for

for the second continuous deck situated above
0,75D from the base line

ks = 0,65kp<0,8 in the midship region for
L>65m and transverse framing system;

kp shall be determined by the Formula (2.2.4.1);

ks = 0,8 in the midship region for L = 12 m and
transverse framing system.

Where 12 < L < 65 m, kg shall be determined by
linear interpolation taking ks = 0,73 for L = 65 m;

ks = 0,8 in the midship region for longitudinal
framing system;

ks = 0,9 at the ends of the ship within 0,1L from
the fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k shall be determined
by linear interpolation;

for other lower decks and platforms, ks = 0,9.

2.6.4.1.3 If the engine room is located aft, the
plating thickness and the scantlings of deck long-
itudinals, at the poop (aft deckhouse) front shall be
maintained abaft the poop (deckhouse) front for a
length of at least the width of machinery casing
opening.

If the distance from the fore edge of casing
opening to the poop (deckhouse) front is less than the
width of the opening, additional strengthening of
deck may be required in this region.

2.6.4.1.4 If the thickness of strength deck plating
is taken less than the side plating thickness, a deck
stringer plate shall be provided. The width b, in mm,
of the strength deck stringer plate shall not be less
than:
b= 5L+ 800< 1800, (2.6.4.1.4)

and the thickness of stringer plate shall not be
less than that of side shell plating.

2.6.4.1.5 The thickness s.;,, in mm, of deck
plating and platforms shall not be less than:

for upper deck between the ship’s side and line of
large openings (tank decks of tankers) in the midship
region

(2.6.4.1.5-1)
(2.6.4.1.5-2)

Smin = (4 + 0,05L)/n for L < 100 m;
Smin = (7 + 0,02L)\/n for L>100 m;

for upper deck at the ends of the ship and inside
the line of large openings, as well as for the second
deck

Smin = (4 + 0,04L)\/ﬁ for L < 100 m;
Smin = (7 + 0,01L)\/77 for L>=100 m;

(2.6.4.1.5-3)
(2.6.4.1.5-4)

for the third deck and other lower decks and
platforms

Smin = (5 + 0,01L)/n
where n = as defined in 1.1.4.3.

(2.6.4.1.5-5)

Where L > 300 m, L shall be taken equal to 300 m.
Where the adopted spacing is less than the stan-
dard one (refer to 1.1.3) for ships of unrestricted area
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of navigation and restricted area of navigation R1,
the minimum deck plating and platform thickness
may be reduced in proportion to the ratio of adopted
spacing to the standard spacing, but not more than
by 10 per cent.

In any case, the minimum thickness shall not be
less than 5,5 mm.

In way of compartments intended for the carriage
of liquids, the thickness of plating and deck structural
members (including perforated members) shall not be
less than required by 3.5.4 for tankers and not less
than determined by the Formula (2.7.4.1-2) for other
ship types.

2.6.4.2 The section modulus of deck longitudinals
shall not be less than determined according to 1.6.4.1
and 1.6.4.2 taking:

p = as defined in 2.6.3;

m=12;

for weather deck

ks = 0,45k p<0,65 in the midship region;

ks = 0,65 at the ends of the ship within 0,1 from
the fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k, shall be determined
by linear interpolation;

for other decks

ks = 0,75.

kp shall be determined by the Formula (2.2.4.1).

2.6.4.3 When the decks are framed transversely, the
scantlings of beams shall satisfy the following require-
ments:

.1 the section modulus of beams shall not be less
than that determined from 1.6.4.1 taking:

p = as defined in 2.6.3;

m = 10;

ks = 0,65;

.2 the inertia moment i, in cm®, of weather deck
beams in the midship region of ships 65 m and
greater in length shall be determined on the basis of a
buckling strength calculation of deck grillage using
beam models in accordance with 1.6.5.

For beams having two or more intermediate rigid
supports, the required inertia moment may be de-
termined, alternatively to the grillage calculation, by
the following formula:

ip = 6,33(s/a)’*oy-10 3 (2.6.4.3.2)

where [/ = beam span, in m, between supports;
¢ = 1 where 6.<0,5R.x;

— 4 B¢ (1_G¢ .

® 4RFH (1 R,y ) where o, > 0,5R.p;

L= M/E=157;

L= 4 %(a/s)z, but not more than 1;

G. = compressive stresses as determined according to 1.6.5.1;
s = actual deck plating thickness, in mm.

2.6.4.4 The scantlings of deck framing members,
such as deck transverses, deck girders, hatch coam-
ings and hatch end beams, shall be determined on the
basis of deck grillage calculation using beam models,
except for cases mentioned under 2.6.4.5 to 2.6.4.8.
Design loads shall be chosen in accordance with
2.6.3. Where pillars are fitted, the interaction between
deck grillage and upper and/or lower structures shall
be considered with regard for the arrangement of
pillars.

Permissible stress factors shall be taken as fol-
lows:

strength deck

for deck girders and hatch side coamings which
are arranged in line with the deck girders

ks = 0,35kp<0,65 in the midship region for
L>65m;

kp shall be determined by the Formula (2.2.4.1);

ks = 0,65 in the midship region for L = 12 m.

Where 12 < L < 65 m, kg shall be determined by
linear interpolation taking ks = 0,5 for L = 65 m;

ks = 0,65 at the ends of the ship within 0,1 L from
the fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k, shall be determined
by linear interpolation;

for deck transverses and half beams, hatch
coamings, which are not arranged in line with the
deck girders and hatch end beams

ks = 0,65;

for deep members, which are calculated using the
shear stresses

k. = 0,65;

for deep members of other decks and platforms

k. =ks=0,7.

The deep members of weather deck in the midship
region shall also comply with the requirements of
2.6.4.9.

2.6.4.5 In tankers with two effective longitudinal
bulkheads and with no deck girders, and where
longitudinal system of framing is adopted, the scan-
tlings of deck deep members in the centre tank shall
comply with the following requirements:

.1 the section modulus of deck transverse shall
not be less than determined according to 1.6.4.1 and
1.6.4.2, the sectional area of deck transverse web,
excluding openings, shall not be less than determined
from 1.6.4.3 taking:

p = as defined in 2.6.3;

ks and k, = as determined according to 2.6.4.4;

[ = By; (B = breadth, in m, of centre tank);

m=mp.;
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Nmax = 0,77’117117‘11;

my, and n,, shall be determined from Ta-
ble 2.3.4.2.2 depending upon the parameter p and the
number of deck transverses within the tank;

w=o*(Li/B)*;

o= Wd.t/ Ww.p.

where L; = tank length, in m;
W,,= section modulus of deck transverse complying with the
present requirements;
W, ,. = section modulus of wash plate complying with the
present requirements.

The value of the parameter o is optional, but
shall not be greater than 0,6; the value of the para-
meter p shall not exceed 1,5.

The deck transverse section modulus shall not be
less than oWV, ,;;

.2 the section modulus of wash plate shall not be
less than stipulated under 1.6.4.1 and 1.6.4.2, the
sectional area of wash plate web, excluding openings,
shall not be less than stipulated under 1.6.4.3 taking:

p = as defined in 2.6.3;

ks and k, = as determined for deck girders in
accordance with 2.6.4.4;

[= Ly

a = distance, in m, between the wash plate and
longitudinal bulkhead;

m= mgg;

Nmax = 0,7n ¢ pal,

m., and n., shall be obtained from Ta-
ble 2.3.4.2.2 depending upon the parameter p and the
number of deck transverses within the tank; p shall be
determined in accordance with 2.6.4.5.1.

Besides, the section modulus of wash plate shall
not be less than W, ,/a where W, is the deck trans-
verse section modulus complying with the require-
ments of 2.6.4.5.1; o shall be determined in
accordance with 2.6.4.5.1.

Along the free edge, the wash plate shall be
strengthened with a face plate the sectional area of
which shall not be less than that of the deck trans-
verse face plate.

2.6.4.6 The deck transverses of tankers having a
single longitudinal bulkhead, tankers with two long-
itudinal bulkheads and no deck girders or strength-
ened longitudinals (in wing tanks only), as well as
deep half beams, deep beams and hatch end coamings
of dry cargo ships, which may be considered as
members with rigid supports shall have a section
modulus not less than stipulated under 1.6.4.1 and
1.6.4.2 and a web sectional area, excluding openings,
not less than stipulated under 1.6.4.3 taking:

p = as defined in 2.6.3;

ks and k, = as defined in 2.6.4.4;

m = 10;

Nmax = 0,5pal.

2.6.4.7 Deck girders and hatch side coamings
shall satisfy the following requirements:

.1 deck girders and hatch side coamings which
may be considered as members with rigid supports
shall have a section modulus not less than determined
in accordance with 1.6.4.1 and 1.6.4.2, and a web
sectional area, excluding openings, not less than sti-
pulated under 1.6.4.3 taking:

p = as defined in 2.6.3;

ks and k. = as defined in 2.6.4.4;

Nmax = O’SPaIS
m = 10 for intercostal deck girders and hatch side
coamings;

m = 12 for continuous deck girders and hatch
side coamings when determining the section modulus
at supporting section taking into account the bracket,
if any, included in this section;

m = 18 for continuous deck girders and hatch
side coamings when determining the section modulus
in the span of a deck girder, hatch side coaming;

.2 for ships less than 30 m in length, the deck
girder web thickness need not be taken greater than
the deck plating thickness, and the hatch coaming
web thickness shall be 1 mm greater than the thick-
ness of deck plating;

3 if the side coamings of strength deck hatches
terminate in brackets, the length /,, in m, of these
brackets on the deck shall be:

[,>0,75h, at R,y <315 MPa;
ly=1,5h, at R, = 390 MPa

(2.6.4.7.3)

where /1, = height of coaming above deck, in m.

For the intermediate values of R,y the bracket
length shall be determined by linear interpolation;

.4 if containers or other cargo are stowed on cargo
hatch covers, the scantlings of stiffeners for vertical
coaming plates shall be so chosen as to consider both
the horizontal and vertical components of inertia forces
acting upon the stiffeners in the event of rolling.

2.6.4.8 If deck deep member can be considered se-
parately from others, its section modulus shall not be less
than stipulated under 1.6.4.1 and 1.6.4.2 using the design
loads and factor ks determined from 2.6.4.4 and with
m = 10.

The sectional area of such member shall not be less
than determined by the Formula (1.6.4.3-1) taking:

ks = as stipulated under 2.6.4.4;

Nmax = 0,5pal;

p = as defined in 2.6.3.

2.6.4.9 In the midship region of a ship 65 m and
greater in length, the deep member scantlings of the
weather deck shall comply with the buckling strength
requirements of 1.6.5, the buckling strength values to
be determined by calculation of the deck grillage
using beam models.
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Where deck is framed longitudinally and no deck
girders are fitted, or deck girders serve as rigid supports
for deck transverses, the required moment of inertia ,
in cm®, of deck transverses may be determined by the
following formula, as an alternative to grillage calcu-
lation:

I, = 0,76(//c)* a—l] ioy (2.6.4.9)

where / = span of deck transverse between supports, in m;
¢ = distance, in m, between deck transverses;
a; = spacing of deck longitudinals, in m;
i = actual inertia moment, in cm® of deck longitudinal
provided with a face plate;
¢ = 1 where 1,156.<0,5R,;
¢ = 4,6(1—-1,156./R.y) where 1,156, > 0,5R,;
% is determined by the Formula (2.6.4.3) taking A = 1,15 (p‘i; ;

c. = compressive stress as defined in 1.6.5.1;
., = actual Euler stresses in deck longitudinals, determined in
accordance with 1.6.5.4.

2.6.5 Special requirements.

2.6.5.1 The requirements for hatch openings as
given below apply to single hatches whose scantlings
do not exceed those stipulated under 2.6.1.

The openings are supposed to be arranged in the
fore-and-aft direction with their greater side. Other-
wise, the corner design of openings will be subject to
special consideration by the Register.

2.6.5.1.1 For the strength deck within 0,6L
amidships, if L>65 m, and 0,5, if 40<L < 65 m,
the corner radii of openings in cargo hatches and
engine and boiler casings shall comply with the fol-
lowing requirements:

when the corners are rounded along the cir-
cumferential arc with a radius r, in m,

r=0,1aby; (2.6.5.1.1-1)

when the corners are rounded along the elliptical
arc with the ratio of the length of longitudinal half-
axis dj, in m, to the length of transverse half-axis ¢y,
in m, being equal to 2,

¢, =0,07ab, (2.6.5.1.1-2)
where a = 1, if the corners of openings are not reinforced by
thickened insert plates;
a = 0,7, if the corners of openings are reinforced by thickened
insert plates;
b1 = ¢ when c¢< ¢y, for adjacent edges of successive openings;
by = b when ¢ > ¢, for adjacent edges of successive openings
and in all other cases;
¢ = distance, in m, between adjacent edges of successive
openings (length of landing between openings);
b = breadth, in m, of opening;

_ pbr_2 .
€ = Bl(\/ﬁ ~1):
| = length of opening, in m.

The size of thickened insert plates by which the

corners of openings are reinforced shall be in com-
pliance with Fig. 2.6.5.1.1 or with the requirements of

2.6.5.1.5 where r shall be determined by the For-
mula (2.6.5.1.1-1) if the rounding is made along the
circumferential arc; r = ¢; for the transverse dimen-
sions of the insert plate, and r = d; for its long-
itudinal dimensions if the rounding is made along the
elliptical arc, and ¢; shall be determined by the For-
mula (2.6.5.1.1-2).

Area C

> 1,251/
>15r

Fig. 2.6.5.1.1

2.6.5.1.2 For the strength deck outside the area
indicated in 2.6.5.1.1 and for the second continuous
deck situated above 0,75D from the base line, the
corner radii of openings, as required by 2.6.5.1.1,
may, in accordance with 1.1.3, be reduced by half in
the midship region. The minimum radius shall not be
taken less than 0,2 m.

For other regions, other decks and platforms, as
well as for ships less than 40 m in length, the minimum
corner radius of openings in cargo hatches and engine
and boiler casings may be taken equal to 0,15 m.

2.6.5.1.3 At corners of openings in the cargo
hatches of decks (irrespective of their location over
the length and depth of the hull) exposed to low
temperatures, the radii of curvature shall comply
with the requirements for similar structures of the
strength deck, situated in the midship region (refer to
2.6.5.1.1).

2.6.5.1.4 In the area A (refer to Fig. 2.6.5.1.1),
butts of deck plating and coaming plates, butt welds
of primary and deep longitudinal members, openings
welding of shackles, frames, etc., as well as mounting
parts, to deck plating are not permitted.

In the area C (refer to Fig. 2.6.5.1.1), only small
openings generally of a round or elliptical shape with
a minimum size not exceeding 20s (s = deck plating
thickness, in mm) are permitted. Penetration of welds
to longitudinal edges of openings shall be avoided as
far as practicable.

If the deck plating is terminated at a hatch
coaming (or engine casing) and welded thereto, full
penetration welds shall be used. Where the deck
plating extends inside a hatch coaming, the free edges
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of plating shall be smooth within the hatch and free
of weld attachments.

If the hatch side coaming terminates in a bracket,
the bracket the shall not coincide with the butt joint
of the deck plating.

2.6.5.1.5 If the lost cross-sectional area of deck
shall be compensated in way of an isolated opening,
reinforcement shall be applied as shown in
Fig. 2.6.5.1.5. The value of factor k shall be selected
proceeding from the relationship between the deck
plating thickness s, insert plate thickness s; and
opening width b, but shall not be taken less than
k =0,35s/sy;

15°

y

Fig. 2.6.5.1.5

2.6.5.1.6 The deck plating thickness between
transverse edges of adjacent successive openings in
cargo hatches and engine casings (refer to 2.6.5.1.1)
within their width except for the transverse dimen-
sions of rounding shall not be less than stipulated
under 2.6.4.1.5.

The thickness sy, is permitted in way of trans-
verse edges of isolated openings in the area shown in
Fig. 2.6.5.1.6.

Fig. 2.6.5.1.6

If longitudinal system of framing is adopted, the
deck plating between hatch end coamings shall be
additionally strengthened by fitting of transverse in-
tercostal stiffeners at every frame.

2.6.5.1.7 Single openings in the strength deck and
in the second continuous deck situated above 0,75D

from the base line, in areas within the midship region,
as mentioned in 2.6.5.1.1 and 2.6.5.1.2, and between
the ship’s side and the line of hatch openings in ships
of 40 m and greater in length shall be as small as
practicable and be arranged well clear of the corners
of openings in cargo hatches and engine and boiler
casings, as well as of the ends of superstructures.

Rectangular and circular openings in the above
areas need not be reinforced, if their width (diameter)
is less than 20 times the deck plating thickness in way
of the opening, or 300 mm, whichever is less.

No openings are permitted in the thickened insert
plates by which the corners of cargo hatches and
engine and boiler casings are reinforced, as well as in
the thickened deck stringer plates at the ends of su-
perstructures and at the toes of brackets in which side
coamings terminate.

Openings (including rectangular ones) shall not
be reinforced when located inside the line of large
hatchway openings not more than 0,25 from the
centreline and 0,56 from the transverse edges of a
cargo hatchway opening (where b is the width of
cargo hatch, in m).

For isolated openings in the area indicated in
Fig. 2.6.5.1.6, reinforcement is not required.

If the distance between the edge of an opening in
the strength deck and ship’s side (or a hatch side
coaming) is less than twice the opening width, ap-
propriate reinforcement shall be provided irrespective
of the width and shape of opening. The aforesaid
distance shall not be less than 75 mm.

The corners of rectangular openings shall be
rounded with a radius. In general, r;, = 0,15 (where
b is the width of opening, in m). In any case, the
minimum radius of curvature shall not be taken less
than twice the plating thickness in way of the opening
or 50 mm, whichever is the greater.

2.6.5.2 The thickness s, in mm, of the coamings
of ventilators (ventilating tubing, ducts, trunks, etc.)
on the freeboard deck and quarter deck, as well as on
the open decks of superstructures within 0,25L from
the forward perpendicular shall not be less than:

s=001ld, +5 (2.6.5.2-1)

where d, = internal diameter or length of the greater side of a
coaming section, in mm.

The thickness s shall not be less than 7 mm, but it
need not be greater than 10 mm.

In ships of restricted areas of navigation R2,
R2-RSN, R3-RSN and R3, less than 24 m in length,
the thickness s, in mm, of ventilator coamings shall
not be less than:

s=10,01d + 4
or

(2.6.5.2-2)



100

Rules for the Classification and Construction of Sea-Going Ships

s=sg+1 (2.6.5.2-3)

where d = internal diameter or length of the greater side of a
coaming section, in mm;
sy = thickness of deck plating, in mm,

whichever is the greater.

The thickness of coamings on decks of the first
tier superstructures situated outside 0,25L from the
forward perpendicular may be reduced by 10 per cent
as compared to that required for coamings on free-
board deck and raised quarter deck.

Where the thickness of deck plating is less than
10 mm, a welded insert or doubling plate shall be
fitted in way of the coaming, having a thickness equal
to at least 10 mm, length and breadth not less than
twice the diameter or twice the length of the greater
side of the coaming section.

In case of an efficient connection of the coaming
to the deck framing, fitting of welded insert or dou-
bling plate is not required.

Where the height of a ventilator coaming is
greater than 0,9 m and the coaming is not supported
by adjacent hull structures, brackets shall be fitted to
attach the coaming to the deck.

The height of ventilator coamings shall be de-
termined in accordance with 7.8, Part III "Equip-
ment, Arrangements and Outfit".

The structure of companionway and skylight
coamings shall have strength equivalent to that of
cargo hatches, whereas the thickness of the coamings
shall not be taken less than 7 mm, but need not exceed
the thickness of deck plating in way of the coaming.

2.7 BULKHEADS, PROPELLER SHAFT TUNNEL

2.7.1 General and definitions.

2.7.1.1 Requirements are given in this Chapter
for various types of bulkheads, propeller shaft tunnel
and cofferdams. Requirements for cofferdam bulk-
heads are given under 3.3.

2.7.1.2 Definitions.

For the purpose of this Chapter, the following
definitions have been adopted.

Watertight (emergency) bulkhead is
a bulkhead restricting the flow of water through ship
spaces in the case of emergency.

Cofferdam bulkhead isa bulkhead having
two parallel tight platings, either strengthened with
vertical or horizontal stiffeners or not, which are con-
nected to each other by plate structures perpendicular
to the platings: vertical structures (diaphragms) and/or
horizontal structures (platforms). If no diaphragms
and platforms are fitted, the structure shall be con-
sidered as two bulkheads bounding the cofferdam.

Tight bulkhead is a bulkhead proof against
water and other liquids.

Wash bulkhead is a bulkhead with open-
ings, fitted inside a compartment in order to reduce
impact pressure due to the movement of liquid
therein.

Tank/cargo tank bulkhead is a bulk-
head bounding a ballast, fuel or other tank, as well as
a cargo tank of tanker.

Partial bulkhead is a bulkhead fitted in a
compartment or part thereof, which shall ensure ad-
ditional support for deck structures.

2.7.1.3 The total number of transverse watertight
bulkheads, including fore and after peak bulkheads,
shall not be less than specified in Table 2.7.1.3. These
requirements apply to cargo ships only and are
minimum.

Table 2.7.1.3
Total number of bulkheads
Length of the ship, in m
Machinery Machinery
amidships aft!
Up to 65 4 3
65 to 85 4 4
85 to 105 5 5
105 to 125 6 6
125 to 145 7 6
145 to 165 8 7
165 to 185 9 8
Above 185 On agreement with the Register
'With after peak bulkhead forming after boundary of the
engine room.

Where compliance with subdivision requirements
shall be ensured, the number and disposition of wa-
tertight bulkheads (and of partial watertight bulk-
heads) shall be determined proceeding from the
requirements of Part V "Subdivision".

In special cases, a reduction in number of bulk-
heads may be permitted by the Register. In this case,
two adjacent watertight bulkheads shall be spaced
not more than 30 m apart. Increase of this distance
shall be a matter of the special consideration of the
Register in each case.

All the transverse watertight bulkheads located
between fore and after peak bulkheads shall generally
be carried to the freeboard deck.

2.7.1.4 Peak and engine room bulkheads, shaft
tunnels shall also comply with the requirements of
1.1.6.1 or 1.1.6.2.

2.7.1.5 Compartments intended for the carriage
of liquid cargoes and ballast, for which /> 0,13L
and/or b > 0,68 (/ and b are the length and breadth,
in m, of a compartment, as measured in the middle of
its height), are subject to special consideration by the
Register.
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2.7.2 Construction.

2.7.2.1 Tight bulkheads may be either plane or
corrugated. Wash bulkheads with openings shall be
plane bulkheads.

For the construction of longitudinal tight bulk-
heads, as well as for the tight bulkheads of log and
depth sounder wells, escape trunks, propeller shaft
tunnel, etc., the same requirements apply as for
transverse tight bulkheads.

In bulkheads, watertight steps and recesses are
permitted.

In tankers, the longitudinal bulkheads shall be
tight throughout the cargo tank region (including
pump rooms and cofferdams) with the exception of
the third bulkhead at the centreline which may be
constructed as a wash bulkhead.

At intersections of longitudinal and transverse
bulkheads, structural continuity of longitudinal
bulkheads shall be ensured. The termination of
longitudinal bulkheads shall be smooth.

Partial bulkheads shall be plane bulkheads.

2.7.2.2 In corrugated longitudinal bulkheads, the
corrugations shall generally be arranged horizontally,
while in transverse bulkheads the arrangtement of
corrugations may be both horizontal and vertical.

Plane bulkheads shall be strengthened by vertical
or horizontal stiffeners. The vertical and horizontal
stiffeners of plane bulkheads as well as the vertical and
horizontal corrugations of corrugated bulkheads may
be supported by horizontal girders or vertical webs
respectively.

The horizontal girders and vertical webs shall be
stiffened in accordance with the requirements of
1.7.3.

Partial bulkheads shall be strengthened by ver-
tical webs.

2.7.2.3 The end attachments of bulkhead framing
members shall comply with the following require-
ments:

.1 the ends of vertical webs and horizontal stif-
feners of bulkheads shall generally be attached by
brackets complying with the requirements of 1.7.2.2.
Bracket attachments are required for the ends of
main framing of forepeak bulkhead below the free-
board deck;

.2 if transverse system of framing is adopted, the
brackets by which the vertical webs of transverse
bulkheads are attached to deck plating and inner
bottom plating (bottom plating) shall be carried to
the beam or floor nearest to the bulkhead and welded
thereto.

Where transverse framing system is adopted, the
brackets by which the horizontal stiffeners of bulk-
heads are attached to the side or other bulkhead shall
be carried to the frame or vertical stiffener nearest to
the bulkhead and welded thereto;

.3 when the vertical stiffeners of bulkheads are
cut at decks, platforms or horizontal girders and no
brackets are fitted, the stiffener ends shall be welded
to deck or platform plating, to horizontal girder web,
or sniped at ends;

.4 the end attachments of vertical webs and
horizontal girders shall comply with the requirements
of 1.7.2.3.

Where there are no horizontal girders on long-
itudinal bulkheads and/or side stringers at the level of
the horizontal girder brackets of transverse bulk-
heads, the brackets shall be carried to the nearest
vertical web on longitudinal bulkhead and/or the
nearest frame and welded thereto.

If the vertical web on a transverse bulkhead is not
in line with the centre girder or side girder, a bracket
shall be fitted in the double bottom under the bracket
by which the lower end of the vertical web is attached.

2.7.2.4 The attachments of corrugated bulkheads
shall comply with the following requirements:

.1 where a horizontally corrugated bulkhead is
attached to deck and bottom (inner bottom) or a
vertically corrugated bulkhead is attached to ship’s
sides and longitudinal bulkheads, provision shall be
made for flat transition areas whose structure,
thickness and stiffening shall be in compliance with
the requirements for plane bulkheads;

.2 attachment of corrugation ends shall be ef-
fected by welding them directly to the inner bottom
plating (bottom plating), side plating, deck plating,
etc. In so doing, attention shall be given to elim-
inating hard spots (refer to 1.7.1.4) in the above
structures;

.3 requirements for the attachments of corru-
gated bulkheads in bulk carriers are given in 3.3.2.

2.7.3 Bulkhead loading.

2.7.3.1 The design pressure p, in kPa, on water-
tight bulkhead structures and propeller shaft tunnel
shall be taken equal to:

p =0z (2.7.3.1)
where o = 10 for forepeak bulkhead structures;

o = 7,5 elsewhere;

z; = distance, in m, as measured at the centreline, from the

point of design load application to its upper level; the
upper load level is: the bulkhead deck for watertight
bulkheads and propeller shaft tunnel, the upper edge of
forepeak bulkhead for the forepeak bulkhead.
If partial watertight bulkheads are fitted on the bulkhead
deck in line with the watertight bulkheads or in close
vicinity to them, z, shall be measured to the upper edge
of the watertight partial bulkheads.

In any case, the design pressure shall be not less
than 12 kPa for watertight bulkhead structures and
not less than 16 kPa for forepeak bulkhead structures.

2.7.3.2 The design pressure on the bulkheads of
tanks, cargo tanks and water ballast holds shall be
determined in accordance with 1.3.4.2.
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The design pressure on the wash bulkheads and
plates shall be determined by the Formulae (1.3.4.2.2-1)
and (1.3.4.2.2-2), but shall not be Iless than
Pmin = 25 kPa.

The design pressure on bulkheads bounding
heavy bulk cargo holds shall be determined in ac-
cordance with 1.3.4.3.

2.7.4 Scantlings of bulkhead members.

2.7.4.1 The thickness of bulkhead plating shall be
not less than determined by the Formula (1.6.4.4) taking:

p = as defined in 2.7.3;

m = 15,8;

for the longitudinal bulkheads of tankers 65 m or
greater in length, with transverse framing in the
midship region

ks = 0,55k5<0,8 at the level of base line;

kp shall be determined by the Formula (2.2.4.1);

ks = 0,55kp<0,8 at the upper deck level;

kp shall be determined by the Formula (2.2.4.1);

ks = 0,8 in way of (0,4 —0,5)D from the base line.

For intermediate regions over the ship’s depth, kg
shall be determined by linear interpolation;

ks =0,8 for L =12 m.

Where 12 < L < 65 m, kg shall be determined by
linear interpolation taking ks = 0,68 for L = 65 m at
the level of base line and upper deck;

ks = 0,9 at the ends of the ship within 0,1L from
the fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k. shall be determined
by linear interpolation;

ks = 0,9 for other bulkheads.

In ships of 50 m in length, the thickness of water-
tight bulkhead plating may be reduced by 0,5 mm,
and in ships of 40 m in length or below, by 1 mm.
For intermediate ship lengths, the reduction in
thickness shall be determined by linear interpolation.

In tankers, the thickness of top and bottom
strakes of longitudinal bulkheads shall comply with
the requirements for side plating, as given in 2.2.4,
with regard for the liquid cargo pressure.

The plating thickness s.,;,, in mm, of watertight
bulkheads and bulkheads of lubricating oil tanks
shall not be less than:

Smin = 4 + 0,02L. (2.7.4.1-1)
Where L > 150 m, L shall be taken equal to 150 m.
The thickness of bottom plates of bulkheads shall

exceed the above value by 1 mm, but shall not be less

than 6 mm.

For tank bulkheads (except lubricating oil tanks),
the thickness s.,;,, in mm, of plating, face plates and
webs of framing members shall not be less than:

Smin = 5 + 0,015L;
6,0 <Smin<7,5 mm.

(2.7.4.1-2)

In tankers, the minimum bulkhead plating
thickness in way of cargo and ballast tanks shall not
be less than that required by 3.5.4.

Bulkhead plating may have a thickness not ex-
ceeding that of relevant shell plating strakes and deck
plating, where the spans and yield stress values are
identical. The same applies to the thickness re-
lationship of bulkhead bottom plating and inner
bottom plating (bottom plating).

The breadth of top and bottom strakes of bulk-
heads shall be determined in accordance with 2.7.5.1.

Where sterntubes penetrate through bulkhead
plating, the thickness of the latter shall be doubled.

The thickness of corrugated bulkheads shall be
determined in accordance with 1.6.4.5 with regard for
the requirements for the section moduli of vertical
and horizontal stiffeners, as specified in 2.7.4.2.

2.7.4.2 The section modulus of vertical and hor-
izontal stiffeners of bulkheads shall not be less than
stipulated under 1.6.4.1 and 1.6.4.2 taking:

p = as defined in 2.7.3;

m = as obtained from Table 2.7.4.2;

Table 2.74.2
Framing members m
Single span vertical stiffeners:

both ends sniped 8
upper end sniped, lower end welded to supporting 9
structure
both ends welded to supporting structure 10
upper end welded to supporting structure, lower end 14
bracketed'
both ends bracketed' 18

Multispan vertical stiffeners:
within span 18

within intermediate supporting section, where stiffener| 12
is continuous through supporting structure?

Horizontal stiffeners 12

'Additionally, strength in the supporting section shall be
verified, considering the bracket as part of the section, with|
m = 12.

>With regard for a bracket, if fitted, in the supporting section.

for horizontal stiffeners of longitudinal bulk-
heads fitted in the midship region of tankers 65 m
and greater in length

ks = 0,55k5<0,75 at the level of base line;

kp shall be determined by the Formula (2.2.4.1);

ks = 0,55k<0,75 at the upper deck level;

kp shall be determined by the Formula (2.2.4.1);

ks = 0,75 within (0,4—0,5)D from the base line.

For intermediate regions over the ship’s depth, ks
shall be determined by linear interpolation;

ks =0,75 for L =12 m;
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Where 12 < L < 65 m, kg shall be determined by
linear interpolation, taking ks = 0,65 for L = 65 m
at the base line and upper deck level.

ks = 0,75 at the ends of the ship within 0,1 from
the fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k shall be determined
by linear interpolation;

ks = 0,75 for other girders of bulkhead framing.

m = 10 for corrugations;

m = 13 for vertical corrugations of bulkheads
whose top and bottom ends are attached to deck and
bottom or to inner bottom by transverse members of
rectangular or trapezoidal section and by supports of
trapezoidal section complying with 3.3, respectively.

Horizontal stiffeners of longitudinal bulkheads
fitted at a distance of 0,15D from deck and bottom
shall comply with the buckling strength requirements
of 1.6.5.

For tank bulkheads (except lubricating oil tanks),
the thickness of member webs and face plates as well
as of their stiffening brackets shall not be less than
required by the Formula (2.7.4.1-2), and for the
bulkheads of tankers in way of cargo and ballast
tanks it shall not be less than stipulated under 3.5.4.

2.7.4.3 Bulkhead vertical webs and horizontal
girders shall satisfy the following requirements:

.1 the section modulus and web sectional area, ex-
cluding openings, of the vertical webs of bulkheads
whose structure does not include horizontal girders,
and of the horizontal girders of bulkheads whose
structure does not include vertical webs, shall not be
less than stipulated under 1.6.4.1 to 1.6.4.3 taking:

Nmax = nPala

p = as defined in 2.7.3;

m and n for the longitudinal bulkheads of tankers
shall be determined from Table 2.7.4.3-1 depending
upon the number of cross ties fitted in wing tanks
between deep members of bulkhead and of ship’s
side; for other bulkheads for which vertical webs are
provided, but horizontal girders are omitted, or vice
versa, the values of m and » shall be obtained from
Table 2.7.4.3-2;

| = span, including the brackets, in m;

ko is determined for horizontal girders of long-
itudinal bulkheads in tankers in the same way as for the

Table 2.7.4.3-1

Table 2.7.4.3-2

Member m n
Vertical web:
in holds or tanks 11 0,5
in "tween decks 10 0,5
Horizontal girder:
in tanks 10 0,5
in wing tanks 18 0,5

Member Parameter Number of cross ties
0 1 2 3
Vertical web m 11 24 24 24
n 0,5 0,325 0,3 0,275
Horizontal m 18 36 36 36
girder
n 0,5 0,35 0,3 0,3

horizontal stiffeners of those bulkheads in accordance
with 2.7.4.2; for other webs and girders, ks = 0,75;

k. =0,75;

.2 where the bulkhead structure incorporates
both vertical webs and horizontal girders, the scan-
tlings of those members shall be determined on the
basis of grillage calculation using beam models, with
design loads as stipulated under 2.7.3 and permissible
stress factors as stipulated under 2.7.4.3.1;

.3 for the girders and webs of corrugated bulk-
heads, the lowest cross section shall be adopted as the
design cross section; the face plate width shall be
determined in accordance with 1.6.3.6;

.4 for tank bulkheads (except lubricating oil
tanks), the web and face plate thickness of girders
and of their brackets and stiffeners shall not be less
than required by the Formula (2.7.4.1-2); for tanker
bulkheads in way of cargo and ballast tanks, this
thickness shall not be less than that required by 3.5.4.

2.7.4.4 In compartments intended for the carriage
of liquid cargoes and ballast, the scantlings of mem-
bers of wash bulkheads and wash plates shall comply
with the following additional requirements:

.1 in the wash bulkheads, the total area of
openings shall not be greater than 10 per cent of the
bulkhead area as a whole. The number and size of
openings in the top and bottom strakes shall be as
small as possible.

The thickness and breadth of the top and bottom
plates of wash bulkheads shall comply with the re-
quirements for the bulkhead plating of tanks or cargo
(ballast) tanks proceeding from the purpose;

.2 a wash plate shall be stiffened by framing
complying with the requirements for wash bulkhead
framing.

The free edge of the wash plate shall be stiffened
by a horizontal stiffener or a face plate. Their section
modulus shall comply with the requirements for the
primary members of wash bulkheads.

Where a wash plate serves as the undeck girder, it
shall comply with the requirements of 2.6.

2.7.4.5 The scantlings of partial bulkhead mem-
bers shall comply with the following requirements:

.1 the thickness of partial bulkhead plating shall
not be less than that required by the For-
mula (2.7.4.1-1);
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.2 partial bulkhead stiffeners supporting deck
transverses and hatch end beams shall be in ac-
cordance with the requirements for relevant pillars
(refer to 2.9).

In any case, the Euler stresses, in MPa, in a
stiffener, to be determined in accordance with 2.9.4.1,
shall not be less than:

G, = 200M. (2.7.4.5.2)

The moment of inertia and sectional area of the
stiffener on the basis of which the Euler stresses
therein are determined shall be calculated with regard
for the face plate of partial bulkhead plating equal in
width to half the distance between the stiffeners;

3 if the partial bulkhead takes up the load di-
rectly from cargo, the scantlings of its members shall
comply with the requirements for hold bulkheads
with regard for the particular cargo.

2.7.4.6 The scantlings of shaft tunnel members,
its recess included, and those of the tight bulkheads
of log and depth sounder wells, escape trunks, etc.
shall comply with the requirements for the scantlings
of watertight bulkhead members.

If the shaft tunnel passes through a compartment
intended for the carriage of liquid cargo or ballast,
the scantlings of its members shall comply with the
requirements for the scantlings of the members of
tight bulkheads bounding the compartment.

If the top plating is well curved, the thickness
may be reduced by 10 per cent.

Under hatchways the top plating thickness shall
be increased by 2 mm.

2.7.5 Special requirements.

2.7.5.1 The breadth of the bottom strake of
bulkhead, as measured from inner bottom plating,
or, where double bottom is omitted, from the bottom
shell, shall be not less than 0,9 m for ships of 40 m
and greater in length, and not less than 0,4 m for
ships of 12m in length. For intermediate ship
lengths, the breadth of this strake shall be determined
by linear interpolation. If the double bottom extends
to the bulkhead on one side only, the bottom strake
of bulkhead plating shall extend for at least 0,3 m
above the inner bottom plating.

In the boiler room, the bottom strake of the
bulkhead shall extend for at least 0,6 m above the
flooring.

The upper edge of bottom strake of transverse
bulkheads in the cargo tanks of tankers shall be at
least 100 mm above the upper toes of brackets of
bottom longitudinals. The top and bottom strake
breadth of longitudinal bulkhead plating shall not be
less than 0,1D, but need not exceed 1,8 m.

2.7.5.2 Cofferdams and the bulkheads forming
their boundaries shall comply with the following re-
quirements:

.1 unless expressly provided otherwise in the
other Parts of the Rules, the breadth of vertical cof-
ferdams stipulated under 2.4.7, Part VI "Fire Pro-
tection", 4.3.4, Part VII "Machinery Installation"
and 13.7.5, 14.5.2, 17.3, Part VIII "Systems and
Piping" shall be equal to one spacing,but not less
than 0,6 m, and the height of horizontal cofferdams
shall not be less than 0,7 m.

In any case, cofferdam dimensions shall be so
selected as to make the cofferdams accessible for in-
spection and repair.

Instead of cofferdams, cofferdam bulkheads may
be fitted in accordance with 3.3 unless expressly
provided otherwise by the Rules;

.2 cofferdams adjoining cargo tanks and fuel
tanks shall be watertight.

Bulkheads separating cofferdams from tanks
shall comply with the requirements for the bulkheads
of those tanks.

The bulkheads of cofferdams filled with water shall
comply with the requirements for tank bulkheads.

The bulkheads of cofferdams which shall ensure
tightness, but which are not filled with water, shall
comply with the requirements for watertight bulkheads.

The bulkheads of cofferdams which are non-tight
shall comply with the requirements for partial bulk-
heads as stipulated under 2.7.4.5, except the re-
quirement for vertical webs supporting deck
transverses and hatch end beams. They may have
openings provided the corners of the openings are
rounded and the edges are suitably reinforced. Such
openings shall not generally be arranged in the top
and bottom strakes of longitudinal bulkheads.

2.8 FORE AND AFTER ENDS

2.8.1 General and symbols.

2.8.1.1 Requirements are given in this Chapter
for the following structures: fore peak and bulb (if
any), bottom within 0,25L aft of the fore perpendi-
cular, side within 0,15L aft of the fore perpendicular,
structures located aft of the after peak bulkhead, as
well as strengthening of bottom and side forward in
the region of impact pressure.

It is assumed in this Chapter that the upper
boundary of the fore and after peak is formed by a
tight deck or platform arranged directly above the
summer load waterline.

2.8.1.2 For the purpose of this Chapter the fol-
lowing symbols have been adopted:

dy = minimum design draught, in m, in way of
forward perpendicular;

o, = angle, in deg., between a vertical and the
straight line connecting the intersection points of
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summer load waterline and weather deck with the
ship’s side at a cross section within 0,05L from the
forward perpendicular (Fig. 2.8.1.2-1);

\ Weather deck

Load}w,

=
\
¢
Fig. 2.8.1.2-1
Determination of angle o,
7 4
p—t Y
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=
~
L N/ ¥ =
-~
Q
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Loadline

Ballast waterline

L9%)

™
=

CP

1\

0,05L

0,01 V()L

Fig. 2.8.1.2-2
Diagram for determining the angle and the area (lined)
to which the move impact pressure is applied:
1 — open upper deck; 2 — water line for determining the angle;
3 — forward perpendicular; 4 — impact pressure area;
hy — vertical distance between the loadline and the open upper
deck at forward perpendicular

B, = angle, in deg., between a tangent to the
waterline at vertical mid-distance between the sum-
mer load waterline and weather deck on forward
perpendicular, and a line parallel to the centreline at
a cross section within 0,05L from the forward per-
pendicular (Fig. 2.8.1.2-2).

2.8.2 Construction.

2.8.2.1 The following framing systems are adop-
ted at ends:

transverse system of framing for bottom in peaks;

transverse or longitudinal system of framing for
other structures.

2.8.2.2 Fore peak floors shall be fitted at every
frame. Their height shall not be less than stipulated
under 2.4.4.1, but need not exceed 2,25 m, and the
thickness shall not be less than required by the For-
mula (2.4.4.3.1) at k = 1 and a = 0,6 m; however, they
need not be thicker than the bottom shell plating in this
region. Floor webs shall be strengthened with vertical
stiffeners to be spaced not more than 0,6 m apart.

Floor face plates shall have a thickness not less
than the floor thickness and a breadth required by
1.7.3.1.

At the centreline an intercostal side girder with a
face plate shall be fitted as an extension of centre
girder in way of the holds. The height and thickness
of girder plates as well as the thickness and width of
girder face plate shall be equal to those of the floors.

Where the webs of the girder cannot be arranged, the
floor face plates shall be interconnected at the centreline
by an angle, tee section, etc. the flanges of which have the
same width and thickness as the floor face plates.

2.8.2.3 If transverse system of framing is adopted
in the fore peak side, the side stringers shall be fitted
at least up to the deck directly above the summer load
waterline. Side stringers shall be so fitted that the
distance measured vertically between them does not,
in general, exceed 2 m.

Side stringers shall be supported by panting
beams fitted at alternate frames and shall, where
possible, be supported at the centreline by a long-
itudinal bulkhead.

The free edge of the side stringers shall be stif-
fened by a face plate having a thickness not less than
that of a stringer web and a breadth in accordance
with 1.7.3.1. At every frame, the stringer web shall be
stiffened by brackets having the side dimensions not
less than half the stringer web height, and where
panting beams are fitted, these shall be not less than
required by 1.7.2.2 The thickness of brackets shall
not be less than that of the stringer web.

Instead of panting beams, the side stringers may
be supported by web frames spaced not more than
3 m apart.

It is recommended that non-tight platforms be
fitted instead of side stringers with panting beams or
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web frames. In this case, the distance between the
platforms may be increased to 2,5 m. The beams of
non-tight platforms shall be fitted at every frame.

If in the structure with panting beams or web
frames the distance from the base line to the nearest
deck or platform exceeds 9 m, a non-tight platform
shall be fitted at the middle of this length, in which
the total area of openings shall not exceed 10 per cent
of its area.

With longitudinally framed fore peak side, the
spacing of web frames shall not exceed 2,4 m. Deck
transverses shall be fitted in way of the web frames
passage through or attachment to decks and platforms.

Floors without web frames fitted in line with
them shall be attached to the nearest side long-
itudinals by brackets.

2.8.2.4 The bulb shall be strengthened by plat-
forms spaced not more than 2 m apart. Beams of the
platform shall be fitted at every frame.

If the length of the bulb forward of the forward
perpendicular exceeds 0,03L, a non-tight bulkhead
shall be fitted at the centreline, with stiffeners ar-
ranged at every frame.

If the length of the bulb is less than 0,03L, the
bulb may be strengthened by a girder fitted at the
centre line in continuation of the centre girder.

The construction of the fore end shall provide for
the anchor to be lowered freely past the bulb with the
ship listed 5 degrees either side.

In way of eventual touching of the bulb, the shell
plating thickness shall be increased and intermediate
frames fitted.

2.8.2.5 In ships with single bottom, the bottom
structure in way of the fore end outside the fore peak
shall comply with the requirements of 2.3.2, 2.3.4
and, besides, with those given below:

.1 if transverse system of framing is adopted, the
spacing of side girders, as well as the distance from
the centre girder or the ship’s side to a side girder,
shall not exceed 1,1 m within 0,25L from the forward
perpendicular.

If longitudinal system of framing is adopted and
minimum draught is less than 0,035L in way of the
forward perpendicular, in cargo tanks of tankers an
additional transverse with a face plate along its free
edge shall be fitted midway between the bottom
transverses. The depth of this transverse shall not be
less than that of bottom longitudinals;

.2 forward of cargo tanks:

if transverse system of framing is adopted, in-
tercostal side girders with face plates along their free
edges shall be fitted in continuation of every second
bottom longitudinal, extending forward as far as
practicable. The depth and thickness of the side gir-
der webs, as well as the scantlings of the face plates,
shall be taken the same as for the floors;

if longitudinal system of framing is adopted, the
spacing of floors shall not exceed 2,8 m. An inter-
costal side girder having the same scantlings as the
floors shall be fitted on either side of the ship between
the centre girder and longitudinal bulkhead.

2.8.2.6 In way of the fore end, the double bottom
structure outside the fore peak shall comply with the
requirements of 2.4.2 and those given below.

Within 0,25L from the forward perpendicular the
distance between side girders shall not exceed 2,2 m.
If transverse system of framing is adopted, in this
region half-height side girders shall be fitted ad-
ditionally and welded to the bottom and floors. The
distance between side girders and half-height girders
shall not exceed 1,1 m. These half-height girders shall
be extended as far forward as practicable, whereas
their free edges shall be reinforced with flanges or
face plates.

If longitudinal system of framing is adopted, the
floors shall be strengthened with stiffeners in line
with each half-height side girder and each bottom
longitudinal.

In ships greater than 80 m in length with a
minimum draught less than 0,025L in way of the
forward perpendicular, the edges of openings in
floor, side girder and centre girder webs shall be
stiffened within 0,25L from the forward perpendi-
cular.

2.8.2.7 If transverse framing system is adopted,
intercostal side stringers shall be fitted within 0,15L
from the forward perpendicular, outside the fore
peak, at the level of the fore peak side stringers. The
depth and thickness of a stringer plate shall be equal
to those of the frame. The intercostal brackets fitted
as stringer plates shall be welded to the webs of
frames at both ends and to the shell plating. On the
free edge of a stringer, a face plate shall be fitted with
the thickness not less than that of the web and the
breadth in accordance with 1.7.3.1.

The intercostal side stringer may be of the same
profile as the frames.

The stringer face plate (flange) shall not be wel-
ded to the face plate of frame.

Intercostal stringers shall be attached to the
bulkheads by brackets.

The face plates (flanges) of intercostal stringers
may be omitted where the spacing of frames does not
exceed their double depth. In this case, their thickness
s, in mm, shall not be less than s = [/4s + As or
s = 0,05k, whichever is the greater, where / is the
length of the free edge of stringer between frames,
in mm; / is the stringer depth, in mm.

In ships having the characteristic (vo/y/L) > 1,5 or
a large bow flare, provision shall be made for web
frames and side stringers supported thereby. The spa-
cing of web frames shall not exceed 5 frame spaces.
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Where longitudinal framing is adopted in the
ship’s side forward outside the fore peak, the spacing
of side transverses shall not exceed 3 m. In the holds
of any ship, as well as in ’tween decks and super-
structures of ships with the characteristic
(vo/\/Z) > 1,5 or with a large bow flare, provision
shall be made for a vertical intercostal member hav-
ing the same scantlings as side longitudinals, to be
fitted between side transverses. The structure of the
member shall be similar to that of the intercostal side
stringers required by transverse framing system. The
intercostal member can terminate at the upper and
lower side longitudinals of the hold, "tween decks and
superstructure. Every second side longitudinal shall
be attached to the side transverses by brackets ex-
tended to the frame face plate.

2.8.2.8 Within 0,1L from the forward perpendi-
cular, the span of weather deck transverses shall not
exceed 3 m, and the deck girder span shall not exceed
3,6 m.

Within 0,2L from the forward perpendicular, the
section modulus of weather deck transverses shall not
be less than required for deck girders with equal
spans and spacing of members.

2.8.2.9 The structure located aft of the after peak
bulkhead shall be sufficiently rigid in the vertical and
horizontal plane. For this purpose, fitting of addi-
tional longitudinal bulkheads or platforms, thicken-
ing of deck plating and shell plating, as well as
connection of bottom and upper deck longitudinals
with pillars or struts may be required. If the stern
overhang is large or the after peak width exceeds
20 m at any section, fitting of additional longitudinal
non-tight bulkheads is recommended port or star-
board.

Where there is a flat of the bottom, additional
strengthening may be required to take up the loads
due to impact pressure.

2.8.2.10 Floors in the after peak shall comply
with the requirements of 2.8.2.2.

In single screw ships, the floors shall be extended
above the sterntube, but in any case to a height of not
less than 0,8 m. If this is impracticable, tie plates with
face plates on both edges shall be fitted transversely
at every frame above the sterntube. The thickness of
the tie plates shall not be less than that of the floor.
Tie plate exceeding 1,5 m in length shall be provided
with a stiffener fitted in the middle of its length.

Floors with flanged edges are not permitted.

In ships greater than 200 m in length, floors shall
be extended to the platform located above the
sterntube. Longitudinally, the floors shall be stiffened
with brackets fitted at the centreline and, if practic-
able, supporting the floor for a full depth. Brackets
above the sterntube are necessary. The brackets shall
be carried to the propeller post. They need not be

fitted where a wash plate is located above the floors,
with its lower edge extending at least 0,8 m below the
face plates of the floors.

The opening in floors for the sterntube shall be
reinforced with face plate along the edges. Below the
sterntube, the openings shall be reinforced with face
plates or stiffeners.

2.8.2.11 If transverse framing is adopted in the
after peak side, panting beams and side stringers,
beam knees, frame to side stringer attachments, ar-
rangement and structure of web frames and non-tight
platforms shall comply with the requirements of
2.8.2.3. The vertical distance between side stringers
shall not exceed 2,5 m, and the frame span, as mea-
sured on the side plating, shall not exceed 3,5 m.

In ’twin- and multi-screw ships having a cruiser
or transom stern, the distance between stringers, as
measured on the side plating, shall not exceed 2 m,
with one of the stringers being fitted in way of the top
edge of propeller shaft bossing or in line with the
shaft bracket. Where web frames are fitted, their
spacing shall not exceed 2,4 m.

If longitudinal framing is adopted in the after
peak side, relevant requirements of 2.8.2.3 shall be
complied with.

2.8.2.12 The ends of after peak members (including
deck, platform and bulkhead framing), as well as the
ends of horizontal and, where practicable, vertical stif-
feners of floors shall be secured (refer to 1.7.1.4).

The face plates of the after peak floors and deck
transverses shall be sniped in way of their attach-
ments to longitudinal bulkheads. Bulkhead stiffeners
shall be attached to the floor face plates by brackets
fitted on either side of the bulkhead.

This also applies to deck girder and side girder
attachments to transverse bulkheads.

2.8.2.13 The spacing of ordinary and bevel frames
may be the same as in the midship region, but shall not
exceed 750 mm. A side girder of the same depth as that
of floors shall be fitted at the centreline. In case of
transom stern and/or flat of the bottom, the side girders
shall be spaced not more than 2 m apart.

In full cruiser sterns and where the frame span
from the upper edge of floors to the nearest deck
exceeds 2,5 m, additional strengthening shall be
provided by means of web frames and a side stringer.

2.8.2.14 If peaks are used as tanks, fitting of a
wash bulkhead is recommended at the centreline.

2.8.3 Loading on structures at ends.

2.8.3.1 The design pressure on the structures at
ends is determined using the design loads specified in
2.2 to 2.7 and the extreme loads specified in 2.8.3.2
and 2.8.3.3.

The scantlings of fore end members subject to
impact pressure shall be verified by applying extreme
loads:
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in accordance with 2.8.3.2 for ships greater than
65 m in length with a minimum draught of 0,045L in
way of the forward perpendicular;

in accordance with 2.8.3.3 for ships having the
characteristic (vo/\/Z) > 1,5 or a considerable bow
flare.

2.8.3.2 Under the wave impact upon the bottom
of the fore end, the extreme values of the design hy-
drodynamic pressure pgy, in kPa, shall be determined
by the formula

p= 5,5C1C2(pr%(1 —5dy/L)(1 —xl/lb)-103 (2.8.3.2-1)
where C; = /L for L<200 m;

Cy = 5/10—0,01L for L > 200 m;

C, = 0,13400(1717,14//L)/\/L;
Iy = (0,22 + 1,5C,)L;
for vy, refer to 1.1.3;

¢, = as obtained from 1.3.1.5 (¢, = 1 for ships of unrestricted
service);

b, = ship breadth, in m, in the considered cross section at the
level of 0,04B above the base line, but not greater than
0,8B;

x; = distance, in m, from the considered cross section to the
forward perpendicular, but not greater than /,.

The Formula (2.8.3.2-1) is used for derivation of p
values in a number of sections within the portion /,
from which the maximum value of p (hereinafter —
symbol p,,) and the value of x;(hereinafter — symbol
X,,) corresponding to p,, are chosen. The design pres-
sure pgy (Fig. 2.8.3.2) is determined by the formula

Psr = Pyt (Pm—ppx1/(x,,—0,05L)
when 0<x; < x,,—0,05L;

PsL = Pm

when x,,—0,05L<x;<x,, + 0,05L; (2.8.3.2-2)
Pst. = pm(0,5L —x1)/(0,45L — x,,)
when Xm + 0,05L<x1 <O’5L
Lj20 L/20
2
pl”
PsL P
Xm

Fig. 2.8.3.2 Determination of design pressure pg; :
I — value of p determined by the Formula (2.8.3.2-1);
2 — forward perpendicular

where p, = 0,5p,, with bulb;
pr= 0 without bulb.

The hydrodynamic pressure as determined by the
Formula (2.8.3.2-2) is distributed over a height of
0,04B above the base line.

2.8.3.3 Under the wave impact upon the side at
the fore end, the extreme values of the design hy-
drodynamic pressure ps;, in kPa, shall be determined
by the formula

psL = 0.9C;C3 (2.8.3.3)

where C3 = 2,2 + 1,5tgoy; N
Cy = 09(0,6—20/L)(1,2—0,2B,/60)sin B, + 0,6,/L;
for vy, refer to 1.1.3;

o, and B, = as defined in 2.8.1.2.

Depthwise the impact pressure is distributed over
the part of the side above the ballast waterline, and
lengthwise — over the part of the side extending as
far aft as the cross section at 0,01v0L from the for-
ward perpendicular and as far forward as the inter-
section of the upper deck with the stem (refer to
Fig. 2.8.1.2-2).

2.8.4 Scantlings of structural members at ends.

2.8.4.1 The shell plating thickness, scantlings of
single bottom and double bottom members and of
side framing shall comply with the requirements of
2.2.4,2.3.4,2.4.4, 2.5.4 using the service loads given
in 2.2, 2.3, 2.4, 2.5. Besides, when determining the
scantlings of fore and after peak members, the fol-
lowing requirements shall be satisfied:

.1 the section modulus of frames shall be de-
termined by the Formulae (1.6.4.1) and (1.6.4.2)
taking:

m=12;

[ = spacing of side stringers, as measured along
the shell plating;

.2 scantlings of panting beams shall comply with
the requirements of 2.9.4.1;

.3 in calculating the section modulus and cross-
sectional area of web frames,

m = 10;

Niax = 0,5pal (2.8.4.1.3)

where p = design pressure, in kPa, according to 2.5.3;

a = spacing of web frames, in m;

/= span of web frame, in m, as measured between the upper
edge of floor and the deck (platform) bounding the fore
peak (after peak) or the non-tight platform, if any,
nearest to the bottom, or between non-tight platforms,
the deck and non-tight platform less the height of deck
transverse of the relevant deck (platform);

.4 plating thickness and framing of non-tight
platform shall satisfy the requirements of 2.6.4 for
platforms at ends. When determining the design load
by the Formula (1.3.4.1), the product /p.g shall not
be less than 3,5 kPa.

The thickness of non-tight platform plating,
in mm, shall not be less than:
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Smin = (5 + 0,02L)/m, (2.8.4.1.4)

but not less than 5 mm.

Where L > 300 m, L shall be taken equal to 300 m;

.S if the fore peak (after peak) is used as tanks, the
scantlings of their members shall also comply with the
requirements for the structural members of tanks.

2.8.4.2 Where exposed to extreme loads to be
determined in accordance with 2.8.3.2, the scantlings
of bottom framing members at the fore end shall
comply with the requirements of 2.2.4, 2.3.4 and
2.4.4, as well as with the following additional re-
quirements:

.1 the thickness of shell plating shall be de-
termined by the Formula (1.6.4.4) taking:

P = 0,4ps (2.8.4.2.1)

where pg; = as determined by the Formula (2.8.3.2-2);
m = 15.8;
kG = 037;
.2 the section modulus, in cm®, of a primary
member shall not be less than:

2
W= 0,75m’;flc .10

o¥n

(2.8.4.2.2)

where p = as determined by the Formula (2.8.4.2.1);
ks = 0,65;

m = 16, if the members are continuous through the webs of
supporting structures;
m 8, if the members are cut at supports;

m 28, if the supporting sections of the member are

reinforced with brackets on both sides of the supporting
structure; the depth and length of brackets are not less
than 1,5 of the member depth;

for w,, refer to 1.1.5.3;

.3 the cross-sectional area, in cm? of a primary
member or of welds by which intercostal members are
connected to supporting structures shall not be less
than:

f=5pa "% 0,055hAs

TTIT

(2.8.4.2.3)

where p = as determined by the Formula (2.8.4.2.1);
k. = 0,65;
Zh; = length of member section perimeter, in cm;
As = as obtained from 1.1.5.1.

The cross-sectional area of a member includes the
web area, as well as the portion of the sectional area
of shell plating, having a breadth b; = 3s (wWhere s is
the thickness, in mm, of shell plating). If the member
is of bulb profile, the whole of its face plate is in-
cluded in the cross-sectional area. In the case of
member of T-section, a portion of its breadth
b, = 3ss, is included in the cross-sectional area
(where sy, is the face plate thickness of the member,
in mm);

.4 the web thickness s, in mm, of floor, side girder
and centre girder shall not be less than:

_ pab
S 0’75k h

T™n

+ As (2.8.4.2.4)

where p = as determined by the Formula (2.8.4.2.1);

a and b = average spacing of floors and girders accordingly (centre
girder and side girder); when determining b, half-height
side girders shall be disregarded;

k. = 0,65;

h = depth, in m, of floor, side girder or centre girder

accordingly;

As = as obtained from 1.1.5.1.

2.8.4.3 Where exposed to extreme loads to be
determined in accordance with 2.8.3.3, the scantlings
of side framing members at the fore end shall comply
with the requirements of 2.2.4 and 2.5.4, as well as
with the following additional requirements:

.1 the thickness of shell plating shall be de-

termined by the Formula (1.6.4.4) taking:

P =0,5ps (2.8.4.3.1)

where pg; = as determined by the Formula (2.8.3.3);

m = 15,8;
ks =07,

.2 the section modulus of a primary member shall
comply with the requirements of 2.8.4.2.2 using the
design load determined by the Formula (2.8.4.3.1);

.3 the cross-sectional area of a primary member
shall comply with the requirements of 2.8.4.2.3 using
the design load determined by the For-
mula (2.8.4.3.1).

2.8.4.4 Within the area of the stern counter, the
scantlings of frames shall be not less than those of
the after peak frames, unless their span exceeds
2,5 m. With a greater span, the frame scantlings
shall be increased accordingly. The thickness of
floors and side girders shall not be less than required
by 2.8.4.5.

2.8.4.5 The side stringers of fore and after peaks
shall have a web sectional area f,, in cm?, not less
than:

fi=12+ 045L. (2.8.4.5-1)

The side stringer width b, in m, shall not be less
than:

b =0,24 + 0,005L for L<80 m;
b=0,4+ 0,003L for L > 80 m.

(2.8.4.5-2)

The web thickness, in mm, of a side stringer shall
not be less than:
Smin = (5 + 0702L)\/ﬁ 5 (2845-3)
but not less than 5 mm.
Where L > 300 m, L shall be taken equal to 300 m.

2.8.4.6 The thickness of shell plating in way of the
bulb shall not be less than 0,08 + 6, but it need not
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be taken greater than 25 mm. In this case, the shell
plating thickness at the lower part of the bulb shall
not be less than stipulated under 2.8.4.2.1 for the hull
section in way of the forward perpendicular.

2.8.5 Special requirements.

2.8.5.1 Visor-type bow doors.

2.8.5.1.1 The present requirements apply to the
construction of visor-type bow doors which form a
component part of the fore end of the ship, being
mechanically connected with the side and deck
structures and capable of moving in the vertical di-
rection to provide access for motor vehicles and/or
other transport means.

2.8.5.1.2 The thickness of visor-type bow door
plating shall not be less than that required by 2.8.4
for the appropriate sections of shell plating.

2.8.5.1.3 The section modulus of primary mem-
bers shall not be less than that required by 2.8.4 for
the appropriate fore end regions. In this case, the
design load, in kPa, shall not be less than:

Pomin = 0,8(1,500 + 0,6,/7)%. (2.8.5.1.3-1)

The sectional area of member web shall not be
less than determined by the Formula (1.6.4.3-1) tak-
ing:

Niax = 0,5pal (2.8.5.1.3-2)

where p = design load in accordance with 1.3.2.2 or 2.8.3.3,
whichever is the greater, but not less than p,,;,, in kPa, as
determined by the Formula (2.8.5.1).

k. =0,7.

2.8.5.1.4 Structural measures shall be taken to
ensure rigid attachment of primary members and
support members of bow doors.

2.8.5.1.5 The scantlings of support members shall
be obtained by strength calculation using the design
loads given in 1.3.2.2 or 2.8.3.3, whichever is the
greater, but not less than p,,;, determined by the
Formula (2.8.5.1.3-1), as well as the permissible stress
factors ks = k, = 0,6.

2.8.5.1.6 The construction of support members
shall comply with the requirements of 1.7.3.

2.8.5.2 In ships provided with fixed propeller
nozzles, transverse bulkheads or support members
shall be fitted in way of the nozzle attachment to the
hull.

2.8.5.3 In hull curvilinear sections (deadrise,
flare), it is recommended that the framing be fitted at
an angle of approximately 90° to the shell plating.

2.8.54 In multi-screw ships, the structural
strength and rigidity in way of sterntube, shaft
bracket and shaft bossing attachments are subject to
special consideration by the Register.

2.9 PILLARS AND PANTING BEAMS

2.9.1 General and symbols.

2.9.1.1 Requirements are given in this Chapter
for the scantlings of pillars fitted in the hull, super-
structures and deckhouses and for the panting beams
in peaks.

2.9.1.2 For the purpose of this Chapter the fol-
lowing symbols have been adopted:

[ = length of pillar (panting beam), in m, mea-
sured: for the pillar — between the face plate of the
deck girder (or the deck transverse, if the latter is
supported by the pillar) and the deck plating (or the
inner bottom plating); for the panting beam — be-
tween the inner edges of the starboard and port
frames or from the inner edge of the frame to a strong
support at the centerline;

f = sectional area of the pillar (panting beam), in
cm?;

i = the least moment of inertia of the pillar
(panting beam), in cm?;

dy = outer diameter of the pillar, in mm.

2.9.2 Construction.

2.9.2.1 The pillar axes in 'tween deck spaces and
holds shall generally be fitted in the same vertical
line, the heads and heels of the pillars shall be
bracketed.

Where the heel of a tubular pillar with the load
P < 250 kN has no brackets, the deck (inner bottom)
plating under the heel shall be strengthened with
doubling or insert plates (P = as determined from
2.9.3.1).

The web of a framing member to which the head
of a pillar is attached shall be strengthened with
brackets to transmit the load to the pillar.

The pillars shall be fitted on plate floors and side
girders which shall be strengthened with vertical
brackets. Openings in floors and side girders under
the pillars are not permitted.

With the load P > 250 kN (P = as defined in
2.9.3.1), the pillars shall be fitted at the intersection of
plate floors and side girders, otherwise the plate floor
(side girder) shall be strengthened with vertical
brackets attached to the adjacent floors (side girders).

2.9.2.2 The pillars shall be attached at their heads
and heels by brackets or other arrangements ap-
proved by the Register, in order to effectively trans-
mit the loads to the hull structures below:

in the holds of ships of ice categories Arc9, Arc8,
Arc7, Arc6, ArcS;

in the tanks under watertight platforms, deck-
houses, ends of superstructures, windlasses, winches,
capstans, etc.;
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at the fore end of ships with the specified speed
vo > 1,5(/L or large bow flare.

2.9.3 Design loads.

2.9.3.1 Loading on the pillar P, in kN, is de-
termined by the formula

P = plmbm + Z(plmbm)i (2931)

where p = design pressure on the above deck specified in 2.6.3, in kPa;
1,, = distance measured along the deck girders between mid-
points of their spans, in m;
b,, = mean breadth of deck area (including the hatchways in
the region concerned) supported by the pillar, in m;
2(plyby,); = sum of loads from the pillars fitted above, determined
' having regard to 2.6.3, which may be transmitted to the
pillar considered, in kN.

2.9.3.2 Loading on the panting beam P, in kN, is
determined by the formula

P = pac (2.9.3.2)

where p = p,, + p,, — design pressure on the ship’s side in way of
installation of the panting beam, determined from 1.3.2.1

and 1.3.2.2, in kPa;
a = spacing of frames on which panting beams are fitted, in

c= g;lf-sum of frame spans measured vertically above and
under the beam considered, in m.
2.9.4 Scantlings of pillars and panting beams.
2.9.4.1 The sectional area of pillalrs and panting
beams £, in cm?, shall not be less than determined by
the iterative method according to the formula

f=10kP/c, + Af (2.9.4.1)
where P = as determined in accordance with 2.9.3;
k =2 — buckling strength margin;
o, = critical stress according to 1.6.5.3 at Euler stress
determined by the formula
5. _ 206
e ﬂQ B
Af = wear allowances, in cm? determined by the following
formulae:

for tubular pillars
Af = 0,03dpAs;
for box-shaped pillars
Af = 0,1ZhAs,
where Xh; = perimeter length of cross section, in cm;

for built-up pillars and panting beams (I-beams, made of
channels, etc.);
Af = 0,05ZhAs;
Asrefer to 1.1.5.1.

2.9.4.2 The wall thickness s, in mm, of tubular

pillars shall not be taken less than:

5 = (do/50) + 3.5. (2.9.4.2-1)

The wall thickness of built-up pillars (box-
shaped, made of channels or I-beams, etc.) s, in mm,
shall not be less than:

s = h,/50 (2.9.4.2-2)

where 5, = width of the pillar wall, in mm.

The wall thickness of a pillar, in general, shall not
be taken less than 6 mm.

In small ships the thickness of the pillar walls
may, on agreement with the Register, be reduced to
5 mm, provided the required sectional area of the
pillar is maintained.

2.10 STEMS, STERNFRAMES, KEELS, RUDDER HORN,
PROPELLER SHAFT BRACKETS, FIXED NOZZLES
OF PROPELLERS

2.10.1 General.

2.10.1.1 Requirements are given in this Chapter
for the construction and scantlings of the stem,
sternframe (rudder post, propeller post), solepiece of
the sternframe, rudder horn of semi-spade rudders,
propeller shaft brackets, bar keel, fixed nozzles of
propellers.

2.10.2 Construction.

2.10.2.1 It is recommended to use a bar or plate
type welded stem. The lower part of the stem shall be
efficiently connected to the bar or plate keel and,
whenever possible, to the centre girder.

The welded stem plates shall be stiffened with
transverse brackets. Arrangement of transverse
brackets of the stem shall, as far as possible, be
consistent with the hull framing. Transverse brackets
stiffening the stem plate are fitted not more than 1 m
apart below and not more than 1,5 m above the
summer load waterline. The brackets shall overlap
the joints of the stem with the shell plating and shall
be extended and welded to the nearest frames.

The brackets which cannot be extended to the
framing, except for the brackets in way of ice belt in
ships with ice categories, shall have their rear edge
made along a smooth curve.

In case where the radius of curvature of the stem
is sufficiently large, it is recommended to fit a cen-
terline girder with a face plate.

2.10.2.2 The construction of sternframe of a
single screw ship shall comply with the following re-
quirements:

.1 the sternframe shall have such dimensions as to
provide the clearances between sternframe and pro-
peller, and Dbetween propeller and rudder
(Fig. 2.10.2.2) not less than indicated in Ta-
ble 2.10.2.2;

Table 2.10.2.2

Dimensions a b c d e

Clearances, in mm| 0,2R, | 0,42R, | 0,36R, | 0,08R,[200 — 250

R, — radius of propeller, in mm.
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L
0,7R, | 0,7R,
e

Fig. 2.10.2.2

.2 the solepiece shall be made with a smooth rise
in the aft direction;

.3 the propeller post shall be provided with
transverse brackets in the case of welded sternframe
and webs in the case of cast sternframe. The brackets
and webs shall be spaced at least 1 m apart; their
arrangement shall be consistent with the hull fram-
ing;

.4 the sternframe shall be efficiently attached to
the hull.

The lower part of the sternframe shall be ex-
tended forward from the propeller post and shall be
attached by its brackets (webs) to at least three floors
in ships with a length L > 120 m and at least two
floors in ships with a length L <120 m. In small ships
the sternframe may be attached to one floor only.

The rudder post shall extend over the counter to
a height sufficient for its attachment to the transom
floor.

In ships of 80 m and above and in ships with
cruiser stern, the propeller post shall also be extended
upwards to a distance sufficient for its attachment to
the additional transom floor.

The thickness of transom floor and additional
transom floor shall be increased as compared to that
of the floors in the after peak. In general, the above
floors shall be extended to the nearest deck or plat-
form.

2.10.2.3 The sternframe in twin screw ships shall
comply with the requirements for the sternframe in
single screw ships, as specified in 2.10.2.2. The lower
part of the sternframe to be extended forward, may
be attached to at least two main floors.

2.10.2.4 The sternframe of triple screw ships shall
comply with the requirements for the sternframe of
single screw ships, as specified in 2.10.2.2 and
2.10.4.2.

2.10.2.5 The rudder horn of semi-spade rudder
shall be efficiently connected to the respective floors
of the after peak and its centreline wash bulkhead.

The welded rudder horn shall be provided inside
with transverse brackets; its main supporting struc-
tures shall be extended to the nearest deck or plat-
form; the thickness of the floors to which the rudder
horn is connected shall be increased as compared to
that of the floors in the after peak.

2.10.2.6 The struts of two-strut shaft brackets
shall form an angle of approximately 90° to each
other. Their axes shall intersect at the axis of the
propeller shaft.

The construction of propeller shaft brackets with
struts arranged at an angle less than 80° and greater
than 100°, additional strengthening of the hull within
the region of shaft brackets are subject to special
consideration by the Register.

The propeller shaft brackets shall be so arranged
in relation to the ship’s hull that the clearance be-
tween the blade tip and the ship’s hull is as large as
possible and, but, not less than 25 per cent of the
propeller diameter.

2.10.2.7 The outer and inner plating of propeller
nozzle shall be strengthened by stiffeners whose ar-
rangement and size as well as connection with outer
and inner plating of the propeller nozzle shall be
determined according to 2.4.2.2, Part III "Equip-
ment, Arrangements and Outfit".

In general, the transverse web plates shall be ar-
ranged in line with the floors of the after peak.

In way of attachment of the nozzle to the hull
smooth transition from the nozzle to the ship’s hull
shall be provided. The bottom part of the nozzle shall
be connected to the hull. If the propeller nozzle is
attached to the hull by shaft brackets, provision shall
be made for an efficient connection of the brackets
with the framing in the aft region of the hull and the
framing inside the nozzle. The construction of shaft
brackets shall satisfy the requirements of 2.10.2.6.
Drain plugs of non-corrosive material shall be fitted
in the top and bottom parts of outer plating.

2.10.3 Design loading.

Design loading for the structures of the solepiece
and rudder horn of semi-spade rudders is taken equal
to the reaction force of lower support of the rudder
R, according to 2.2.4.12, Part III "Equipment, Ar-
rangements and Outfit". In the Formulae (2.2.4.7-2) to
(2.2.4.7-4) the coefficient oy shall be taken equal to zero.

2.10.4 Scantlings of stem, sternframe, rudder horn
and propeller shaft brackets, bar keel and fixed nozzle
of propeller.

2.10.4.1 The stem shall satisfy the following re-
quirements:

.1 the sectional area f; in cmz, of a bar stem from the
keel to the summer load waterline shall not be less than:
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f=13L—4. (2.10.4.1.1)

The sectional area may be reduced for ships of
restricted areas of navigation:

R2 and R2-RSN — by 10 per cent;

R3-RSN and R3 — by 20 per cent.

Above the summer load waterline the sectional
area may be gradually reduced to 70 per cent of the
area stated above;

.2 the plate thickness s, in mm, of welded stem
shall not be less than:

s = (0.085L + 5.5)/1. (2.10.4.1.2)

where n = as determined from 1.1.4.3,

but not less than 7 mm.

Where L > 220 m, L shall be taken equal to
200 m.

The plate thickness of the stem may be reduced
for ships of restricted areas of navigation:

R2 and R2-RSN — by 5 per cent;

R3-RSN and R3 — by 10 per cent.

The plate thickness of the stem above the summer
load waterline may be gradually reduced to that of
shell plates adjoining the stem.

The thickness and width of the stem plates in way
of attachment to the plate keel shall not be less than
the thickness and width of the latter.

When the distance between the brackets
strengthening the stem is reduced by 0,5 m, as com-
pared to that required by 2.10.2.1, the reduction of
plate thickness of stem by 20 per cent may be per-
mitted. If the reduction of the distance between the
brackets is less than 0,5 m, the permissible reduction
of plate thickness shall be determined by linear in-
terpolation;

.3 the thickness of brackets strengthening the
stem shall not be less than that of shell plating ad-
joining the stem.

The thickness of web and face plate of the girder
stiffening the stem at the centreline shall not be less
than that of the brackets.

2.10.4.2 The sternframe of a single screw ship
shall satisfy the following requirements:

.1 the length /; and width b, in mm, of rectan-
gular solid propeller post section, from the keel to the
counter, shall not be less than:

ly=130L+ 95 b,=1,60L+ 20 for L < 120 m;
(2.10.4.2.1)
l,=1,15L + 110; b, = 0,675L + 130 for L>120 m.

The scantlings of the propeller post may be re-
duced for ships of restricted areas of navigation:

R2 and R2-RSN — by 5 per cent,

R3-RSN and R3 — by 10 per cent.

Above the counter the sectional area of stern-
frame may be gradually reduced. And nowhere its
sectional area shall be less than 40 per cent of the
required area of the propeller post, corresponding to
the scantlings stated above;

.2 the scantlings of the propeller post cross sec-
tion of a cast sternframe with the rudder having top
and bottom supports shall be established in ac-
cordance with Fig. 2.10.4.2-1 depending on the value
S0, in mm, determined by the following formulae:

So = 0,1L + 4,4 for L <200 m; (2.10.4.2.2)
so = 0,06L + 12,4 for L>200 m.
L4 /<
TN
r
1
< =
—y h .1 S
Y /\\
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0!5lS Q
I _ . \\
Fig. 2.10.4.2-1:

1 — web; 2 — adjoining plate of shell;
S = I,SSO; Sy = 2,5S0; S3 = 3,55‘0;
,>1,9L + 135 mm for L < 200 m;
l;>1,4L + 235 mm for L>200 m;

r — cast radius

The thickness of webs shall be at least 50 per cent
greater than that of the shell plating adjoining the
sternframe;

.3 the scantlings of the propeller post cross sec-
tion of a welded sternframe with the rudder having
top and bottom supports shall be established ac-
cording to Fig. 2.10.4.2-2 where s, shall be de-
termined in accordance with 2.10.4.2.2. The thickness
of transverse brackets shall be at least 20 per cent
greater than that of the shell plating adjoining the
sternframe.

Welded propeller post of other construction may
be used, provided that its strength is equivalent to
that of the abovementioned construction;
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Fig. 2.10.4.2-2:
s = 1,659 at L < 150 m; s = 1,55y for L>150 m;
I, =2,5L + 180 mm for L < 200 m;
I, =14L + 400 mm for L>200 m;
R — bending radius

.4 the finished thickness of propeller boss shall be
not less than 30 per cent of the shaft diameter;

.5 the section modulus W,, in cm?®, of the sole-
piece about the vertical axis shall not be less than:

(2.10.4.2.5-1)
The section modulus W, ,, in cm?’, of the rudder
post about the horizontal longitudinal axis shall not be

less than:

W, = 8aRyx,m

W, = 8(1—0)Raln (2.10.4.2.5-2)

where o = 0,85 if there is a rudder post;

o = 1 if there is no rudder post or a bolted rudder post is fitted;

4 = as determined according to 2.10.3;

= distance from the solepiece section concerned to the

centre of the rudder stock (x; shall not be taken less than

0,5/; and more than /),

I, = span of the solepiece, measured from the centre of the
rudder stock to the beginning of rounding of the
propeller post, in m;

l.,, = span of the rudder post, measured vertically from the
mid-thickness of solepiece at the centre of the rudder
stock to the beginning of rounding in the upper part of
the rudder post, in m;

n = as determined according to 1.1.4.3.

The section modulus of the solepiece about the
horizontal transverse axis shall not be less than 0,5W,
where W, shall be determined by the For-
mula (2.10.4.2.5-1). The section modulus of the rud-
der post about the horizontal transverse axis shall not
be less than 0,5, , where W, , shall be determined
by the Formula (2.10.4.2.5-2);

.6 the scantlings of the sternframe structural
members may be determined on the basis of direct
strength calculation taking the permissible stress
factor k5 = 0,55 and external loads according to 2.2,
Part III "Equipment, Arrangements and Outfit".

2.10.4.3 The scantlings of the sternframe of twin
screw ships shall satisfy requirements for the scan-
tlings of propeller post in single screw ships as given
in 2.10.4.2 with the following amendments:

.1 the section width of the sternframe of a solid
rectangular cross section may be reduced by 50 per
cent as compared with that required by 2.10.4.2.1;

.2 the scantlings of the cast or welded sternframe
may be reduced as compared with those required by
2.10.4.2.2 and 2.10.4.2.3 respectively, so that their
section moduli about the horizontal longitudinal and
transverse axes, are reduced by not more than 50 per
cent. The thickness of the sternframe wall shall be at
least 7 mm.

2.10.4.4 For semi-spade rudders with one gud-
geon upon the horn, the section modulus, in cm?, of
the rudder horn about the horizontal longitudinal
axis shall not be less than:

W = 12Rszm (2.10.4.4)

where R4 = as defined in to 2.10.3;

z, = vertical distance for the mid-thickness of the horn
gudgeon to the section concerned, in m (z shall not be
taken less than 0,5/, and more than /,);
horn span measured vertically from the mid-thickness of
the horn gudgeon to the point of intersection of the horn
axis with shell plating, in m;

n = as determined according to 1.1.4.3.

Where the rudder horn is welded of plates, the
thickness of the plates, in all cases, shall be at least
7 mm.

The scantlings of the rudder horn may be de-
termined on the basis of direct strength calculation
taking the permissible stress factor ks = 0,35 and
external loads according to 2.2, Part III "Equipment,
Arrangements and Outfit".

2.10.4.5 The sectional area of either strut of two-
strut shaft brackets shall be equal to not less than
60 per cent of the propeller shaft section in the
bracket plane, the strut thickness — to not less than
45 per cent, and the boss thickness — to not less than
35 per cent of the propeller shaft diameter. The length
of the boss shall be in accordance with 5.6.1, Part VII
"Machinery Installations".

The strength of the welded shaft brackets shall
not be less than that specified above. The plate
thickness shall not be less than 7 mm.

The weld area of rivets attaching each strut to the
hull shall not be less than 25 per cent of the propeller
shaft sectional area. Where the struts are attachhed
by means of flanges, the thickness of the latter shall
be not less than 25 per cent of the propeller shaft
diameter.

2.10.4.6 The height i, and width b, in mm, of the
bar keel cross section shall not be less than:
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s = 1,3L + 100;
= 0,7L + 8 for L < 60 m;
b, = 0,4L + 26 for L>60 m.

S~

(2.10.4.6)

The height and width of the bar keel cross section
may be reduced for ships of restricted areas of navi-
gation:

R2 and R2-RSN — by 5 per cent;

R3-RSN and R3 — by 10 per cent.

2.10.4.7 The thickness of outer and inner plating
of fixed propeller nozzle shall comply with the re-
quirements of 2.4.2, Part III "Equipment, Arrange-
ments and Outfit" taking the following into
consideration:

width of middle belt of inner plating shall be not
less than the distance from 0,03D, forward of the
propeller blade tips and 0,07D, aft of the propeller
blade tips where D, is the internal diameter of pro-
peller nozzle;

thickness of forward part of the inner and outer
plating shall be not less than required for side shell
plating (refer to 2.2.4.1 for transverse framing system).

The width of attachment shall be at least 0,15D,,.

The cross-sectional area of the joint shall be not
less than required by 2.10.4.2.5 for the solepiece. If
the solepiece serves as support of the rudder, the
connection of the nozzle to the solepiece is subject to
special consideration by the Register.

For twin screw ships when the propeller nozzle is not
attached to the hull at its bottom part, the width of
attachment at the top part shall be not less than 0,3D,,.

If the propeller nozzle is attached to the hull by
shaft brackets, their strength shall comply with the
requirements of 2.10.4.5.

In way of attachment of the nozzle to the hull the
thickness of framing members shall not be less than
required by the Formula (2.4.2.2-2), Part III
"Equipment, Arrangements and Outfit".

2.11 SEATINGS OF MACHINERY AND BOILERS

2.11.1 General.

2.11.1.1 Requirements are given in this Chapter for
the construction and dimensions of the seatings in-
tended for main machinery and boilers, deck machin-
ery, fishing installations, cargo handling gear, auxiliary
machinery, etc.

2.11.1.2 The requirements laid down in this
Chapter are minimum. Requirements concerning
construction and dimensions of structural compo-
nents of a seating, which are contained in the tech-
nical documentation of the machinery, unit or device
to be installed on the seating concerned, shall also be
complied with.

2.11.2 Construction of seatings.

2.11.2.1 The construction of seatings shall satisfy
the following requirements:

.1 the seating shall be of substantial construction
to ensure efficient attachment of machinery, gear or
device and transmission of forces to the hull framing,
which shall be sufficiently strong. If necessary, the
framing may be strengthened;

.2 the seating shall be so constructed that the
resonance vibration of the seating as a whole and of
its structural components can be avoided under all
specified running conditions;

.3 where the seating in ships with a length
L > 65 m is installed on the continuous longitudinals
of strength deck and double bottom (bottom) within
0,5L amidships, the height of the vertical plates of the
seating at the ends shall be gradually reduced. If the
length of the vertical plate is more than six times its
height, the vertical plate and its top plate shall be
made of the same steel grade as the deck or double
bottom (bottom) structural member on which it is
installed. The structural components of the seating
shall not terminate at the unsupported portions of
plating. Attachment of the seating to the upper edge
of sheerstrake is subject to special consideration by
the Register;

.4 the seating shall be so designed that the plating
beneath is accessible for inspection. Measures shall be
taken to prevent water from accumulating under the
seating.

In particular cases agreed with the Register, a
hermetic construction of the seating is permitted, the
inner space of the seating being filled with some
chemically neutral material with good adhesion
properties.

2.11.2.2 In general, a seating of main machinery
and boilers shall comprise two vertical plates (girder
webs) (for medium-speed and high power engines —
four vertical plates (two — either side of the engine))
and horizontal face plates (top plates) to which the
machinery (boiler) shall be attached directly. The ver-
tical plates shall be strengthened with brackets (knees)
having face plates (flanges) along the free edges.

Where the seating comprises four vertical plates,
the top plate is attached to two vertical plates fitted
on one side of the machinery; the outer plates shall
have openings to provide access into the seating. In
the case of medium-speed engines, such openings
shall not extend to the top plate. The outer plates
may be made sloped.

All the vertical plates shall be fitted in line with
the main or additional side girders.

2.11.2.3 Machinery and equipment may be in-
stalled on shell plating of the hull, tight bulkheads,
decks and platforms (including tank bulkheads and
crown), inner bottom and shaft-tunnel platings on
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condition they are attached to the framing members
and stiffeners (refer to 1.7.1.4), or on cantilevers
connected to framing members or stiffeners.

Attachment of small-sized machinery and
equipment directly to the above-mentioned structure
with the help of welded pads is not permitted.

2.11.3 Dimensions of structures of seatings.

2.11.3.1 The thickness s, in mm, of structural
components of a seating of main machinery or boiler
shall not be less than:

s = ko{/@ + ky
where ¢ = mass of machinery (boiler) in working condition, in t;

ko = factor given in Table 2.11.3.1-1;
ki = factor given in Table 2.11.3.1-2.

(2.11.3.1)

Table 2.11.3.1-1
Seating of machinery ko
(boiler)
Top Vertical | Brackets,
plates plates' knees
Main internal combustion 4,65 3,0 2,5
engine
Main geared turbine set, 4,15 2,7 2,7
main diesel generator and
propulsion motor
Boiler 3,65 2,4 2.4
'In a seating with four vertical plates the thickness of the
plates may be taken equal to the thickness of brackets and knees.

Table 2.11.3.1-2

Mass of machinery >20| >50 | > 100
(boiler), in t <201 <50 | <100 | <200 | =200
ky 4 3 2 1 0

2.11.3.2 The thickness s, in mm, of structural
components of a seating of main internal combustion
engine shall not be less than:

s = ka3/N + ks (2.11.3.2)

where N = specified power of the engine, in kW;
ko, k3= factors given in Table 2.11.3.2,

but not less than required by 2.11.3.1.
Table 2.11.3.2

N, in | Number of | Factor Top Vertical | Brackets,
kW [vertical plates plates plates knees
ko 1,7 1,1 0,9
2
<1000 ks 6 4 3
A ko 1,4 0,9 0,9
k3 5 3 3
) ks 1,0 1.0 0,7
> 1000 ks 13 5 5
4 k> 0,8 0,7 0,7
ks 11 5 5

2.12 SUPERSTRUCTURES, DECKHOUSES AND QUARTER
DECKS

2.12.1 General provisions, definitions and symbols.

2.12.1.1 Requirements are given in this Chapter
for short and long bridges extending from side to side
of the ship as well as to short bridges which do not
extend to the sides of the ship, forecastle, poop, long
forecastle and poop extending to ship’s sides, short
deckhouses and quarter decks.

The applicability of the requirements contained
in this Chapter to long superstructures not extending
from side to side of the ship as well as to long
deckhouses shall be specially agreed with the Regis-
ter.

2.12.1.2 For the purpose of this Chapter the
following definitions have been adopted.

Long deckhouse is a deckhouse of a length
not less than that determined by the For-
mula (2.12.1.2-1), but not less than 0,20L, having no
expansion or sliding joints.

Long bridge is a superstructure having a
length not less than:

L =21,
but not less than 0,15L.
Quarter deck is the after part of upper deck
stepped up to a portion of tween deck height.
Short deckhouse is any deckhouse which is
not a long deckhouse. Deckhouses of ships less than
65 m in length are considered as short deckhouses.
Short bridge is any bridge which is not a
long bridge. Superstructures of ships less than 65 m
in length are considered as short superstructures.
Ends of superstructures and deck-
houses are the ends of the length measured from
the end bulkheads, in m:

(2.12.1.2-1)

I, = 1,5(B>/2 + h). (2.12.1.2-2)
Transition area of quarter deck isan
area measured from the forward edge of break to the
after edge of upper deck plating and extending below
the quarter deck.
Long forecastle (poop) is a forecastle
(poop) having a length not less than:

L =01L+1, (2.12.1.2-3)
in ships of 65 m and greater in length.

2.12.1.3 For the purpose of this Chapter the
following symbols have been adopted:

B, = breadth of superstructure deck measured at
its mid-length, excluding the breadth of openings of
cargo hatches, machinery casings, if any, in m;

h = height of the first tier of superstructure or
deckhouse, in m;
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[} = length of superstructure (deckhouse) measured
between the end bulkheads; the length of forecastle
(poop) measured from the fore or after perpendicular to
the end bulkhead of the forecastle (poop), in m;

B, = ship’s breadth at the level of the upper deck
at the section considered, in m;

b = breadth of the deckhouse, in m.

2.12.2 Construction.

2.12.2.1 For the first tier of long bridge outside
the end portions, long forecastle (poop) outside the
end portion, the requirements of 2.6 for the upper
deck and the requirements of 2.2 and 2.5 for the
ship’s side in way of the upper "tween deck space shall
be complied with.

2.12.2.2 For the buttom strake of side plating and
longitudinal bulkhead plating of short bridge, the
ends of 1st tier long bridges and long forecastle
(poop), the bottom strake of side plating of steel
short deckhouses and the ends of steel long deck-
houses fitted on the strength deck, grade of steel and
yield stress shall be the same as required for the
strength deck in this region. The width of the bottom
strake shall not be less than 0,5/.

2.12.2.3 Whenever practicable, the end bulkheads
of superstructures and deckhouses shall be situated in
line with the hull transverse bulkheads or as close to
the latter as possible.

Web frames or vertical webs, bulkheads or par-
tial bulkheads shall be fitted in superstructures and
deckhouses in such a way as to be in line with girder
webs or bulkheads of hull structures located below.
The vertical webs of end bulkheads shall be fitted in
line with the vertical webs of hull bulkheads.

2.12.2.4 The lower ends of vertical stiffeners of
the end bulkheads of the Ist tier superstructures and
deckhouses shall be welded to the deck. The lower
ends of side vertical stiffeners of 1st tier houses shall
be attached to the deck by brackets.

2.12.2.5 Adequate strengthening shall be pro-
vided for the structures of deckhouses and super-
structures where launching and recovery appliances
for survival craft and rescue boats are fitted.

2.12.3 Design loading.

2.12.3.1 The design loading on the superstructure
sides and on the superstructure and deckhouse decks
shall satisfy the following requirements:

.1 design pressure on the superstructure sides is
determined according to 2.2.3;

.2 design pressure on weather areas of the su-
perstructure and deckhouse decks shall be de-
termined by the formula

p=op, (2.12.3.1.2)
where p,, = wave load at the deck level according to 1.3.2.2;
o = 0,9 for forecastle deck, long forecastle deck or part of
long bridge deck within 0,2L from the fore perpendi-
cular;

o = 0,8 for poop deck, long poop deck or part of long bridge
deck within 0,2L from the after perpendicular;

o= 0,7 for short bridge and deckhouse decks, long super-
structure and deckhouse decks, long forecastle and poop
decks within the midship region. For areas of long bridge
and deckhouse decks, long forecastle and poop decks
outside the midship region and outside areas situated at
0,2L from the fore or after perpendicular, o shall be
determined by linear interpolation,

but not less than p;,.

For the 1st tier superstructure and deckhouse
decks, pmin, in kPa, shall be determined by the fol-
lowing formulae:

for forecastle, long forecastle decks or part of
long bridge deck within 0,2L from the fore perpen-
dicular
Pmin = 0,]L + 7>

for poop, long poop deck or part of long bridge
deck within 0,2L from the after perpendicular
Pmin = 0,015L + 4 for L<80 m;

Pmin = 0,03L + 2,8 for L > 80 m;

for bridge and deckhouse decks, long forecastle
and poop decks within the midship region
Pmin = 0,015L + 4;

for areas of bridge and deckhouse decks, long
forecastle and poop decks outside the midship region
and outside areas situated at 0,2L from the fore or
after perpendicular, p.;, shall be determined by lin-
ear interpolation.

For decks of the superstructures and deckhouses
of the 2nd and upper tiers
Pmin = 2 kPa.

For ships greater than 250 m in length, p.;, is
determined taking L = 250 m.

For ships of restricted area of navigation, puyin
may be reduced by multiplying by the factor ¢, ob-
tained from Table 1.3.1.5.

2.12.3.2 Pressure on the end bulkheads of su-
perstructures and deckhouses as well as on sides of
deckhouses p, in kPa, is determined by the formula

p = 5,1ncy(kzg—z) (2.12.3.2)
where n = factor determined from Table 2.12.3.2-1;
¢, = 0,3+ 0,7b/B,, in this case, ¢,>0,5;

x1/L—0.45)"
k=1,0+ (ﬁch%()? when x,/L<0,45;

2
k=10+ 1,5(*"CL+_8§ when x,/L > 0,45;
b H

for the sides of deckhouses the factor k is assumed to
vary for the length of bulkhead. For this purpose the
deckhouse is subdivided into parts of approximately
equal length not exceeding 0,15L each, and x; is taken as
the distance between the after perpendicular and the
middle of the part considered;
C), shall be taken as not less than 0,6, nor greater than 0,8;

for the aft end bulkheads forward of amidships C, = 0,8;

zo = as given in Table 2.12.3.2-2;

z, = vertical distance, in m, from the summer load waterline
to the mid-point of the plate panel considered or the mid-
point of span of the bulkhead stiffener.
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Table 2.12.3.2-1

Bulkhead Structure n
Unprotected Ist tier 2+ Ly/120
i +
Front 2nd tier 1+ Ly/120
3rd tier 0,5 + Lo/150"
Protected
Aft of amidships 0,7 + Lo/1000—0,8x;/L
Aft end
Forward of amidships 0,5 + Lo/1000—0,4x,/L
Ly = length of ship, in m (to be taken not greater than 300 m for|
the purpose of calculation);
x; =  distance, in m, between the after perpendicular and the|
bulkhead under consideration.
"Formula is also used for the deckhhouses sides.

Table 2.12.3.2-2

L,inm Zp, IN M L,inm Zp, I M
20 0,87 180 9,85
40 2,59 200 10,25
60 4,07 220 10,55
80 5,42 240 10,77
100 6,6 260 10,92
120 7,69 280 11,0
140 8,63 300 11,03
160 9,35 350 11,05

The above-stated valus of factor n apply to a ship
having the freeboard equal to minimum tabular
freeboard of Type "B" ships, and a standard height of
superstructures according to Section 4 of Load Line
Rules for Sea-Going Ships. If the deck of the tier
considered is situated higher than the standard po-
sition due to an increase of freeboard, as against the
tabular value, then the appropriate factor n may be
determined by linear interpolation between the values
of that factor for superstructures with standard and
actual positions of decks under the superstructures.

In any case, the design pressure shall not be taken
less than indicated in Table 2.12.3.2-3.

Table 2.12.3.2-3

Design pressure p, in kPa
L,inm
for 1st tier elsewhere
unprotected fronts
<50 15,6 7.8
50 < L <250 13 +0,052L 6,5+ 0,026L
>250 26 13

For ships of restricted area of navigation the
design pressure may be reduced by multiplying by the
factor @, obtained from Table 1.3.1.5.

2.12.4 Scantlings of structures of superstructures,
deckhouses and quarter decks.

2.12.4.1 The thickness of side plating of short and
long bridges, forecastle and poop, long forecastle and
poop shall be determined according to 2.2.4.1 using
the deisgn loads given in 2.12.3.1.1. For short
bridges, forecastle and poop, ks = 0,7.

For long bridge, long forecastle and poop outside
the end portions, ks is determined according to
2.2.4.1; at sections in way of end bulkheads k5 = 0,7,
within the end portions kg shall be determined by
linear interpolation.

The thickness of side plating of long bridges, long
forecastle and poop shall satisfy the requirements of
2.2.4.38.

In any case, the thickness sy, in mm, of side
plating of short bridges, forecastle and poop shall not
be less than:

for superstructures of the lowest tier
Smin = (4,5 + 0,025L)/n ;
for superstructures of other tiers

Smin = (4 + 0,02L)\/n
where 1 is obtained from Table 1.1.4.3.

Where L > 300 mm, L shall be taken equal to
300 m.

For ships of unrestricted service and ships of re-
stricted area of navigation R1, the reduction of
minimal thickness, but not more than 10 per cent, is
permitted in proportion to the ratio of adopted spa-
cing to standard spacing, where the adopted spacing
is less than the standard one (refer to 1.1.3). In any
case, for ships of 30 m and greater in length the
minimum thickness shall be not less than 5 mm.

2.12.4.2 The thickness of deck plating of short and
long bridges, forecastle and poop, long forecastle and
poop, short and long deckhouses shall be determined
according to 2.6.4.1.1 and 2.6.4.1.2 using the design
loads stated in 2.12.3.1.2. For short bridges, forecastle,
poop and short deckhouses, ks = 0,7.

For long bridge, long forecastle and poop outside
the end portions, k. is determined as for the strength
deck according to 2.6.4.1.2; at sections in way of end
bulkheads k. shall be determined by linear inter-
polation.

The thickness of deck plating of long bridges,
long forecastle and poop, long deckhouses shall sa-
tisfy the requirements of 2.6.4.1.5 for the upper deck
between the side and the line of large openings.
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In any case, the thickness s.,;, in mm, of deck
plating of short bridges, forecastle and poop, short
deckhouses shall not be less than:

for open forecastle deck
Smin = (4 +0,04L)/n for L < 100 m;
Smin = (7 + 0,01L)\/n for L>100 m;

(2.12.4.2-1)

for other decks of superstructures and deck-
houses of the lowest tier
Smin = (5 + 0,01L)/m ; (2.12.4.2-2)
for superstructure and deckhouse decks of other
tiers
Smin = (4 + 0,01L)/m

where n is obtained from 1.1.4.3.

(2.12.4.2-3)

Where L > 300 m, L shall be taken equal to 300 m.

For ships of unrestricted service and ships of re-
stricted area of navigation R1, the reduction of
minimal thickness, but not more than 10 per cent, is
permitted in proportion to the ratio of adopted spa-
cing to standard spacing, where the adopted spacing
is less than the standard one (refer to 1.1.3). In any
case, the minimum thickness may be reduced to
4 mm for ships of length L>50 m and to 3 mm for
ships of length L < 20 m, subject to agreement with
the Register.

2.12.4.3 The plate thickness of the end bulkheads
of superstructures, sides and end bulkheads of deck-
houses shall not be less than that determined by the
Formula (1.6.4.4) taking:

m = 15,8;
ks = 0,6
As =0,

p = as defined in 2.12.3.2.

The thickness of side plating of deckhouses may
be not less than that of superstructures as stated in
2.12.4.1, provided they are arranged similarly over
the ship’s length and depth.

The thickness of bottom plates of end bulkheads
in superstructures (deckhouses) of 1st tier shall be
increased by 1 mm as compared with the design
thickness. The width of bottom plate shall be not less
than 0,5 mm.

If the deckhouse front extends in a fair convex
form beyond the intersection with the deckhouse
sides, the thickness of plating may be taken 0,5 mm
less as compared with the design value.

2.12.44 In any case, the plate thickness sy,
in mm, of superstructure end bulkheads, sides and
end bulkheads of deckhouses shall not be less than:

for the lowest tier

Smin = (5 + 0,01L)/n ; (2.12.4.4-1)

for other tiers
Smin = (4 + O,OIL)\/n

where n is obtained from 1.1.4.3.

(2.12.4.4-2)

Where L > 300 m, L shall be taken equal to 300 m.

In any case, the minimum thickness shall not be less
than 5 mm for ships of length L>50 m. The minimum
thickness may be reduced to 4 mm for ships of length
L <20 m and to 3 mm for ships of length L < 20 m,
subject to an agreement with the Register. Reduction of
the minimum thickness is not permitted for fronts of
bridge and unprotected front of poop in ships of length
L>20 m.

2.12.4.5 Framing of the sides, decks and end
bulk-heads of the forecastle, poop and bridge, quar-
ter deck and deckhouse shall satisfy the following
requirements:

.1 side framing of the superstructure shall comply
with the requirements for side framing in ’tween deck
space as specified in 2.5.4.2 to 2.5.4.5 using the design
loads given in 2.12.3.1.1. For longitudinals and side
stringers of short bridge, forecastle and poop,
ks = 0,65;

For longitudinals and side stringers of long
bridge, long forecastle and poop outside the end
portions, ks is determined according to 2.5.4.3 and
2.5.4.4; at sections in way of the end bulkheads
ks = 0,65; within the end portions ks shall be de-
termined by linear interpolation;

.2 underdeck framing of the superstructure and
deckhouse shall satisfy the requirements of 2.6.4.2 to
2.6.4.9 using the design loads stated in 2.12.3.1.2. For
longitudinals and deck girders of short bridge, fore-
castle and poop, ks = 0,65.

For longitudinals and deck girders of long
bridge, long forecastle and poop outside the end
portions, kg is determined in accordance with 2.6.4.2
and 2.6.4.4; at sections in way of the end bulkheads
ks = 0,65; within the end portions k shall be deter-
mined by linear interpolation;

.3 the section modulus of vertical stiffeners of the
end bulkheads of superstructures, deckhouse sides
and end bulkheads shall not be less than that de-
termined according to 1.6.4.1 taking:

ks = 0,6;

o, =1;

p = as defined in 2.12.3.2;

m = 12, if the lower end of the stiffener is at-
tached to the deck by a bracket;

m = 10, if the lower end of the stiffener is welded
to the deck;

m = 8, if the lower end of the stiffener is sniped.

The section modulus of stiffeners of deckhouse
sides need not be greater than that of frames of su-
perstructures as stated in 2.12.4.5.1, where arranged
similarly over ship’s length and depth.
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2.12.4.6 The scantlings of members of bulkheads
and partial bulkheads inside the superstructures and
deckhouses shall satisfy the requirements of 2.7.4.5,
unless stated otherwise.

2.12.5 Special requirements.

2.12.5.1 The upper deck areas situated under the
long bridge, long forecastle and poop outside the end
portions shall satisfy the requirements of 2.6 for the
second deck. Requirements for the upper deck areas
situated under the ends of long bridge, long forecastle
and poop are determined by linear interpolation be-
tween the requirements for the upper deck and those
for the second deck.

2.12.5.2 In way of the end bulkheads the fol-
lowing requirements shall be complied with:

.1 where the superstructure end bulkhead is not
in line with the transverse bulkhead of the hull, par-
tial bulkheads or pillars shall be fitted in spaces below
the end bulkhead, or frames and beam knees shall be
strengthened;

.2 where the end bulkhead of long deckhouse is
not in line with the transverse bulkhead below, short
deck girders shall be fitted in line with deckhouse
sides under the house deck so as to extend further for
three frame spaces forward and aft of the deckhouse
end bulkhead;

.3 at the section, where the end bulkheads of
superstructures and deckhouses abut on the undeck
longitudinal structures and the sides of deckhouses —
on the transverse underdeck structures fitted below
(bulkheads, partial bulkheads, undeck girders, deck
transverses, etc.), the webs of these underdeck struc-
tures shall be stiffened with brackets.

2.12.5.3 The structure at the ends of super-
structures shall satisfy the following requirements:

.1 at the ends of bridge, long forecastle and poop
located within 0,6L midship region of a ship with a
length L>60 m the side plating shall be extended
beyond the end bulkhead with smooth tapering to the
ship’s side on a length &, in m, (Fig. 2.12.5.3), de-
termined by the formula

d;=0,2(B>/2 + h). (2.12.5.3.1)

On agreement with the Register, the value of d,
may be reduced provided that the thickness of bot-
tom strake of the superstructure side plating, sheer-
strake and deck stringer plate within the region
shown in Fig. 2.12.5.3 is increased;

.2 if the end of superstructure (forecastle, poop) is
located within 0,1L from the fore or after perpendi-
cular, as well as in ships of length L < 65 m, the
value of d; in accordance with 2.12.5.3 may be re-
duced by half. If the end of a superstructure is located
outside the above-mentioned regions and outside
0,6L amidships, the value of d; shall be determined
by linear interpolation;

T X171 oo
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0,5h d;
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0,5<d> = 0,65d,;<0,75h

Fig. 2.12.5.3

.3 the blunted ends of projecting side plates shall
be machined flush with the deck.

The curved edge of side plating shall be stiffened
by flat bar carried down for 50 mm from the edge.
The ends of that bar shall be sniped.

Openings in side plating projecting beyond the
ends of a superstructure are normally not permitted.
The projecting plates shall be attached to the bulwark
by means of flexible joints;

.4 at the ends of short bridge not extending from
side to side of ship the attachment of the side to the
deck shall be made similarly to the attachment re-
quired by 2.12.5.4 for deckhouses, otherwise gussets
shall be used to provide smooth transition from the
side to a short deck girder strengthening the deck
under that side with simultaneous strengthening of
the deck stringer plate within the region shown in
Fig. 2.12.5.3.

2.12.5.4 Attachment of sides of the deckhouse to
the end bulkhead arranged within 0,6L amidships of
a ship with a length L>65 m shall be performed by
rounding with a radius r, in m, determined by the
formula
_ 4
100
where b = breadth of the deckhouse in way of the end bulkhead, in m.

r (1,5 +0,14,/b)< 1,4 (2.12.5.4)

2.12.5.5 Rectangular openings in outer sides and
top plating of long deckhouses shall have their cor-
ners well rounded and shall be substantially framed.
Door openings in the sides of a deckhouse, arranged
within 0,6L amidships, shall be additionally re-
inforced with thickened plates as shown in
Fig. 2.12.5.5. Rectangular openings are not permitted
for a length not less than the height of the deckhouse
counted from the end bulkhead, if the deckhouse is
situated on the strength deck.

If door openings in sides are arranged outside the
midship region or if the deckhouse is short, the
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thickened plates may be fitted only below the opening
as shown in Fig. 2.12.5.5.

1
y
1,5s
N ) s
<>‘r-J ;
1,5s 4

2a

Fig. 2.12.5.5:
1 — deckhouse top; 2 — deckhouse side;
3 — thickened plate; 4 — strength deck

Where the distance between the expansion or
sliding joints is less than a triple height of the deck-
house, it is sufficient to provide the rounding of the
corners of openings. Openings for side scuttles shall
have the upper and lower edges reinforced with
horizontal stiffeners.

2.12.5.6 Requirements for quarter deck in ships
greater than 90 m in length are subject to special
consideration by the Register. The structures in way
of the break at connection of the upper deck to
quarter deck in ships of 90 m and under shall satisfy
the following requirements:

.1 the upper deck plating in way of the break
shall extend abaft the break for three frame spaces in
ships of 60 m in length and above, and for two frame
spaces in ships less than 60 m in length. The upper
deck plating of ships less than 40 m in length need
not extend abaft the break;

.2 the upper deck stringer plate shall extend abaft
the steel plating for three frame spaces, where
L>60 m, and for two frame spaces, where L < 60 m.

The stringer plate so arranged shall be tapered
from its full width to a width equal to the depth of
frame to which it is welded;

.3 the stringer plate of quarter deck shall extend
forward in the form of a bracket gradually tapered to
ship’s side on a length of three frame spaces. The
quarter deck stringer plate projecting beyond the
break shall be adequately stiffened and its free edge
shall have a face plate or flange;

.4 the sheerstrake of quarter deck shall extend
forward of the deck stringer plate projecting beyond

the break bulkhead for at least 1,5 times the height of
break and shall be smoothly tapered into the upper
edge of ship’s side sheerstrake. For other structural
requirements, refer to 2.12.5.3;

.5 diaphragm plates spaced not more than 1,5 m
apart shall be fitted over the ship’s breadth between
the overlapping decks in way of the break. The
thickness of diaphragms shall not be less than the
thickness of the break bulkhead plating.

The diaphragm plates shall be strengthened by
vertical stiffeners.

Vertical stiffeners with effective flange shall have
a moment of inertia not less than that determined by
the Formula (1.6.5.6-1).

Continuous welds shall be used to attach the hor-
izontal edges of diaphragm plates to the decks, and the
vertical edges to break bulkhead on one side, and on
the other side to an extra supporting bulkhead made of
continuous plate welded to the decks over the ship
breadth. The plate thickness of that bulkhead shall be
not less than the thickness of break bulkhead plating
and may have openings between diaphragms;

.6 where a supporting bulkhead is fitted, the
diaphragm plates shall be stiffened with brackets
fitted to their ends (Fig. 2.12.5.6.6);

3 4
/ %
5] .

P G) |5

1/

1‘46 /7
L = 1
8
Fig. 2.12.5.6.6:

1 — supporting bulkhead; 2, 6 — brackets; 3 — quarter deck;
4 — diaphragm; 5 — break bulkhead; 7 — upper deck;
& — stiffener in line with bracket

.7 where a raised quarter deck is adjoining the
bridge, it shall extend into that superstructure for two
frame spaces beyond the break, the extension being,
in any case, not less than the elevation of super-
structure above the quarter deck.

The quarter deck stringer plate shall extend for-
ward for two frame spaces with the width gradually
reduced as required by 2.12.5.6.2.

Strengthening of the overlapping decks in way of
break shall comply with requirements of 2.12.5.6.5
and 2.12.5.6.6 depending on the location of the break
along the length of the ship.

The superstructure side plates extending aft of
the superstructure shall be smoothly tapered into the
sheerstrake on a length of at least 1,5 times the height
of break (refer also to 2.12.5.3.1);
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.8 strengthening in case where the break bulk-
head is located within 0,25L from the after perpen-
dicular shall comply with the following requirements:

in ships greater than 60 m in length, the sup-
porting bulkhead fitted over the breadth the ship may
be omitted. The free edges of diaphragm plates shall,
in this case, be stiffened with face plates or flanges of
a width equal to at least ten thicknesses of the dia-
phragm plate;

in ships of 60 m in length and below, the upper
deck plating need not extend aft of the break over the
ship breadth, however, the upper deck stringer and
the raised quarter deck stringer and sheerstrake shall
be extended forward and aft as provided in 2.12.5.6.3
and 2.12.5.6.4.

2.12.5.7 The use of aluminium alloys for the
construction of deckhouses is permitted. Decks of
accommodation and service spaces situated above the
machinery and cargo spaces shall be made of steel.

The scantlings of aluminium deckhouses shall be
determined according to 1.6.6. The minimum scan-
tlings shall be the same as those required for steel
deckhouses.

The degree to which the deckhouse of aluminium
alloys contributes to longitudinal bending of the hull
and stresses in ship’s hull and deckhouse shall be
determined according to the procedure approved by
the Register.

2.12.5.8 The helicopter deck members and sup-
porting structures shall satisfy the following require-
ments:

.1 the helicopter deck members, depending on its
location over the ship’s length and depth, shall satisfy
the requirements for members of weather deck as
specified in 2.6 or superstructure (deckhouse) decks,
as specified in 2.12.4.2 and 2.12.4.5.2. In any case, the
design pressure shall not be less than:

Pmin = 2 kPa.

.2 the helicopter deck members shall satisfy the
requirements for the members of decks intended for
the carriage of cargo, as specified in 2.6. The design
loading is determined according to 1.3.4.1 on the
basis of the greatest mass of helicopters and equip-
ment stowed on that deck during operation of the
ship and the additional pressure of 0,5 kPa from
SNOW cover or ice;

.3 the helicopter deck members shall satisfy the
requirements for deck members of ro-ro ships, as
specified in 3.2. The design loading under the heli-
copter landing conditions is determined on the basis
of the following:

p = assumed load on the axle, taken to be equal
to the maximum take off weight of helicopter, in kN;
no = 2 — assumed number of wheels on the axle;

n = 1 — number of wheels forming a group;

uxv=0,3x%0,3 m> — size of tyre print;

ky = 1,5 — dynamic amplification factor;

.4 if the helicopter deck is not a superstructure or
deckhouse deck, its supporting structures shall satisfy
the requirements for pillars as stated in 2.9 and/or
partial bulkheads as specified in 2.7.4.5 using the
design loads given in 2.12.5.8.1 to 2.12.5.8.3;

.5 if the helicopter deck has parts protruding
beyond the side line, requirements for such a heli-
copter deck are subject to special consideration by
the Register.

2.13 MACHINERY CASINGS

2.13.1 General.

2.13.1.1 Openings in decks and platforms over
engine rooms shall be protected by strong casings.

The casings may be omitted only in cases where
the space on the deck or platform is a part of the
engine room.

2.13.2 Construction.

2.13.2.1 Where there are large openings in the
deck in way of engine room, additional pillars and
deck transverses shall be fitted for strengthening of
the deck in way of machinery casing.

2.13.2.2 For the lower strake of the casing long-
itudinal wall plating, adjoining the strength deck
within the 0,6 L midship region of ships with a length
L>65 m of steel grade and yield stress shall be the
same as for the strength deck plating in this region.

2.13.2.3 Where the opening for machinery casing
is arranged in the strength deck, the requirements of
2.6.5.1 regarding the design of corners and compen-
sation for openings shall be complied with.

2.13.3 Scantlings of machinery casing structures.

2.13.3.1 The part of machinery casing located
inside the enclosed spaces (‘tween deck spaces, fore-
castle, poop, bridge, deckhouse) shall comply with
the requirements of 2.7.4.5 for partial bulkheads. The
spacing of stiffeners shall not exceed 0,9 m.

The thickness of plating of the part of machinery
casing located inside the poop, bridge or deckhouse
may be 0,5 mm less than specified.

2.13.3.2 The part of machinery casing located
below the bulkhead deck shall comply with the re-
quirements of 2.7.2.3, 2.7.4.1 to 2.7.4.3 for waterlight
bulkheads where it is included in subdivision calcu-
lation as watertight construction.

2.13.3.3 The part of machinery casing located
above weather deck shall comply with the require-
ments of 2.12 for deckhouses situated in the same
region of the ship. In calculating the design loading
by the Formula (2.12.3.2) ¢, shall be taken equal to 1.
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2.14 BULWARKS

2.14.1 General.

Bulwarks of strong construction shall be provided
in places specified in 8.6, Part III "Equipment, Ar-
rangements and Outfit".

The construction of bulwarks in the midship re-
gion of ships of 65 m and above shall be such that the
bulwark contributes to longitudinal bending of the
hull.

2.14.2 Construction.

2.14.2.1 The height of the bulwark as measured
from the upper edge of the deck plating or from that
of planking, if any, to the upper edge of the rail
section shall comply with the requirements of 8.6.2,
Part 11T "Equipment, Arrangements and Outfit".

2.14.2.2 The bulwark plating within the 0,6L
midship region of ships of 65 m and above shall be
welded to the upper edge of sheerstrake. Outside the
above-mentioned region as well as in ships less than
65 m in length, the openings cut in bulwarks shall be
so designed as to ensure a smooth transition (with a
radius not less than 100 mm) from the bulwark plate
to the sheerstrake.

Within 0,07L from the fore perpendicular the
welding of bulwark plating to the sheerstrake is ne-
cessary.

2.14.2.3 The bulwark shall be supported by stays
spaced not more than 1,8 m apart. In the region of
uprights for timber deck cargo, fastening to bul-
warks, as well as at the fore end within 0,07L from
the fore perpendicular, the spacing of stays shall be
not more than 1,2 m. In the ships with large flare of
sides and in ships with minimum assigned freeboard,
stays may be required to be fitted at every frame
within the region considered.

2.14.2.4 The stays shall be fitted in line with deck
beams, brackets and other structures and shall be wel-
ded to the rail section, bulwark plate and deck. The
attachment of stays to bulwark shall be ensured on a
length not less than half the height of the bulwark.

In welding the stays to the deck, holes sufficient in
size to allow free passage of water to the scuppers shall
be provided in the stays. The welded connection of the
beam (bracket) to deck plating under the stay shall not
be weaker than the attachment of stay to deck.

Directly under the lower ends of stays no cut-outs
in the deck beams and no gaps between frame ends
and deck are permitted.

The dimensions of lightening holes in stays shall
not exceed half the stay width in any section of the stay.

The free edges of stays shall be stiffened with face
plates or flanges.

In general, the flanges (face plates) of stays shall
not be welded to deck plating and rail section.

The flanges (face plates) on the outer edge of the
stay shall not be welded to horizontal stiffener
(flange) of lower edge of the bulwark in way of
continuous cut-out.

2.14.2.5 The rail section shall have a flange (face
plate) or shall be of bulb profile.

The lower edge of bulwark shall be stiffened with
horizontal stiffener or flange in way of continuous
cut-out.

Bulwarks shall be adequately strengthened in
way of mooring pipes, fairleads and eyeplates for
cargo gear.

2.14.2.6 Requirements for the design of freeing
ports in bulwarks are given in 1.1.6.5.

2.14.3 Loading on bulwarks.

The external pressure determined by the For-
mula (1.3.2.2-2) is the design pressure p, in kPa,
acting on the bulwark. The design pressure shall be
taken not less than:

but not less than 15 kPa.

Where L > 300 m L shall be taken equal to 300 m.

For ships of restricted area of navigation the
value of pni, may be reduced by multiplying by the
factor ¢, obtained from Table 1.3.1.5.

2.14.4 Scantlings of bulwark structures.

2.14.4.1 The thickness of the bulwark plating
shall not be less than:

s = 0,065L + 1,75 for L<60 m and

s =0,025L + 4,0 for L > 60 m, (2.14.4.1)

but not less than 3,0, nor greater than 8,5 mm.

The thickness of bulwark plating of a super-
structure located beyond '/, of the ship’s length from
the fore perpendicular, as well as that of bulwark
plating of 2nd tier deckhouses or superstructures may
be reduced by 1 mm.

For 3rd and above tiers of the deckhouses the
thickness of the bulwark plating need not exceed the
thickness required for the plating of sides of 3rd tier
deckhouse.

2.14.4.2 The section modulus of bulwark stay
adjoining the deck plating shall not be less than de-
termined according to 1.6.4.1 taking:

p = as defined in 2.14.3;

m=2;

ks = 0,65.

Where the bulwarks are cut to form a gangway or
provision is made for expansion joints, the section
modulus of stay at the ends of the openings or ex-
pansion joints shall be increased by 25 per cent.

The width of stay at the upper end shall be equal
to that of the rail section.
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2.14.4.3 Where the deck cargo effect on the bul-
wark is contemplated, the scantlings of the bulwark
stays shall be determined by strength calculation in-
volving effect of the said cargo, with regard for heel

of the ship determined by the Formula (1.3.3.1-5) and
acceleration in the horizontal-transverse direction,
determined by the Formulae (1.3.3.1-2); the permis-
sible stress factor is determined according to 2.14.4.2.

3 REQUIREMENTS FOR STRUCTURES OF SHIPS OF SPECIAL DESIGN

3.1 SHIPS WITH LARGE DECK OPENINGS

3.1.1 General and symbols.

3.1.1.1 The requirements of this Chapter are ad-
ditional to those of Sections 1 and 2.

3.1.1.2 The requirements for deck structure, ex-
clusive of those for cantilever beams, apply to ships
with single, twin and triple cargo hatchways which
are considered to form a large deck opening meeting
the following conditions:

b/B=0,7; I]1,,>0,7.

The requirements of this Chapter shall be ap-
plicable throughout the entire cargo hatch region,
including the engine room, provided it is located
between the cargo holds.

3.1.1.3 The requirements for container securing
arrangements and hull structures, which take up
forces exerted by the said arrangements, apply to
container ships.

3.1.1.4 The cantilever beam is a short deep half
beam for which the supporting effect of the side hatch
coaming is disregarded in the strength and buckling
strength calculation to be made for deck grillage in
accordance with 2.6.4.4 and 2.6.4.9 respectively.

3.1.1.5 For the purpose of this Chapter the fol-
lowing symbols have been adopted:

b = breadth of deck opening determined as the
distance between the outer longitudinal edges of
hatchway openings at ship’s sides, in m;

[ = length of hatchway opening, in m;

l,, = distance between centres of transverse deck
strips at each end of opening, in m;

¢ = distance between trasverse edges of adjoining
openings, in m;

n = total number of 20-ft containers carried by
the ship.

3.1.2 Construction.

3.1.2.1 For ships with a length L>80 m long-
itudinal framing system is provided for the deck and
bottom.

3.1.2.2 Upper deck and side longitudinals shall be
continuous within the region stated in 3.1.1.2.

3.1.2.3 Ends of cargo hatch continuous side
coamings shall be attached as required by 1.7 and
2.6.2. It is not recommended that continuous side
coamings be attached to the front bulkhead of the aft
superstructure and the aft bulkhead of the forecastle.

3.1.2.4 Abrupt changes of cross section and shape
of members referred to in 3.1.2.2 over the length of the
ship is generally not permitted. Where such changes are
necessary, arrangements shall be such as to minimize
the creation of stress concentration and attention shall
be paid to provision of buckling strength.

3.1.2.5 The attachment of the forward end of the
longitudinal strip to the deck where there is a cargo
hatch single opening forward of the attachment shall
be specially considered by the Register.

3.1.2.6 It is recommended that transverse and
longitudinal deck strips have a box-shaped cross-
section.

3.1.2.7 Transverse deck strips shall be efficiently
attached to the underdeck framing members and web
frames in line with which they are fitted. Where the
plating of the deck strips is arranged in line with the
upper flanges of continuous hatch side coamings, the
attachment of deck strips to the deck and side shell
shall be specially considered by the Register.

3.1.2.8 Openings in the deck plating in immediate
proximity to the attachments of transverse and
longitudinal deck strips are not permitted.

3.1.2.9 Large deck openings:

.1 adjacent corners of hatch openings in the up-
per deck arranged in one line shall be rounded with a
radius r, in m, (Fig. 3.1.2.9) not less than:

r=kb (3.1.2.9.1)

where k& = 0,025 when ¢/b<0,04;

k = 0,050 when ¢/b>0,2; the intermediate values of k shall be

obtained by linear interpolation.

In way of longitudinal deck strips the value of r
may be reduced by 40 per cent.

Given below are minimum radii of rounding of
opening corners:

'min = 300 mm in way of deck stringer plate;

min = 250 mm in way of longitudinal deck strips.

Thickened insert plates are required at hatch
corners (refer to Fig. 3.1.2.9);
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Fig. 3.1.2.9

.2 in way of conjugations of open and enclosed
parts of the hull (adjacent to the engine room, bow,
etc.) the corner radius of hatch openings shall not be
less than:
r=0,07b; (3.1.2.9.2)

.3 hatch corners in the areas where cargo hatch-
ways arranged abreast change in number shall be
specially considered by the Register;

.4 for general requirements regarding deck
openings, refer to 2.6.5.1.

3.1.2.10 The cantilever beams shall be fitted in
line with web frames. Their connection shall satisfy
the requirements of 1.7.2.3.

The cantilever beams shall be fitted with mini-
mum stiffeners as shown in Fig. 3.1.2.10.

Fig. 3.1.2.10
Stiffening of cantilever beams

3.1.2.11 Stiffeners, brackets or deep members
shall be fitted under the vertical guides or corner
fittings of containers in double bottom of container
ships. The inner bottom plating in these locations
shall be increased in thickness or the corner fitting
sockets shall be welded therein.

The above also applies to lashing pots.

Similar increase in the plating thickness and
stiffening in way of container corner fitting pockets
and lashing pots shall be provided in deck structure.

3.1.3 Design loads.

3.1.3.1 The design still water bending moment
shall be determined in accordance with 1.4.3.

3.1.3.2 The vertical wave bending moment shall
be determined in accordance with 1.4.4.

3.1.3.3 The design horizontal wave bending mo-
ment M, in kN/m, is determined by the formula

M, = 250kc¢,,BL*Cp0,10 3 (3.1.3.3)
where k;, = e(d/b + 0,3);
@=1-4d/L
for ¢,, refer to 1.3.4.1;
2nX .
7 )
x = distance between the considered section and the after
perpendicular, in m.

o, = 0,5(1 —cos

3.1.3.4 The design components of a wave torque,
in kN/m, are determined by the formulae:

M,,, = 63kic,,BL?a, 1077 (3.1.3.4-1)
M, = 63kyc,, BL*Cyo1, 1077 ; (3.1.3.4-2)
M,,, = 126ksc,,BL*Cyo1, /107 . (3.1.3.4-3)

where k; = 2a@yo[1 + 3,6(Cy—0,7)]B/L;
d e
ky,=10 @, T B
@ = 1—8d/L;
Xo = 1—4CwB/L;
Cy = water plane area coefficient for summer load waterline;
for e, refer to 3.1.3.3;

e = vertical distance from the torque centre to a point at 0,64
above the base line; the torque centre position shall be
determined in accordance with the procedure approved
by the Register;

o, = 0,5(1—cos 2Znx );

fn L
o = sin 3nx

0 L
o = sin 2nx

' 7 >

for x, refer to 3.1.3.3.
3.1.3.5 For container ships, the design statical
torque M, in kKN/m, is determined by the formula

M, =30/nB (3.1.3.5)

where n = total number of 20-ft containers carried by ship.

3.1.3.6 For ships of restricted area of navigation,
the horizontal wave bending moment (refer to
3.1.3.3) and the components of a wave torque (refer
to 3.1.3.4) shall be multiplied by the reduction factor
¢ determined in accordance with Table 1.4.4.3.
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3.1.3.7 The design loads for cantilever beams are
determined in accordance with 2.6.3.

3.1.3.8 The design loads on container securing
arrangements are determined with due regard for the
inertia forces caused by ship’s accelerations at mo-
tions in accordance with 1.3.3.1. The design mass
value of ISO series 1 containers is:

24,0 t for 20-ft containers,

30,5 t for 40-ft containers.

When calculating strength of container securing
arrangements fitted on weather deck, account shall
be taken of loads from the wind in the direction
perpendicular to the centreline of the ship. The design
value of wind pressure is:

p = 1,0 kPa.

3.1.4 Scantlings of structural members.

3.1.4.1 The combined stresses os, in MPa, in
strength deck longitudinals, determined by the For-
mula (3.1.4.1-1) are not to exceed 190/n in any section

Ox = Oy, + 04 + kx0,, (3.1.4.1-1)

where o, = normal stresses, in MPa, in the section considered due
to still water bending moment, determined by the
formula

G = MS\\'.
Sw WZ

for M, in kKN/m, refer to 1.4.3;

W = actual hull section modulus in way of deck, as defined in

1.4.8;

o,, = normal stresses, in MPa, in the section considered due to
the static torque M/, (refer to 3.1.3.5), determined by the
formula

10%; (3.1.4.1-2)

Bs®
I,/10°

O = (3.1.4.1-3)

B,; = biomoment in considered section along the length of
open part of the ship under the effect of the static torque
M, in KN/m?;

= main sectional area at the considered section point, in m?;
, = main sectional moment of inertia, in m®
B,,, o, I are determined according to the procedure approved by
the Register;
o,, = normal stresses, in MPa, in considered section due to
vertical wave bending moment, determined by the formula
Gy = M‘; 1 033
d
for M,, refer to 1.4.4;
ks = factor by which vertical bend stresses are increased
taking the horizontal bending and torque into account. It
is determined by the formula

ks = /1 +0,15(0,85 + L/600)*(G) + Gu)” ;

G,y = Ou/ow; ) ) . .

= normal stresses, in MPa, in considered section due to
design horizontal wave bending moment, determined by
the formula
o, =220 10% (3.1.4.1-4)
for My, refer to 3.1.3.3;
actual hull section modulus about the vertical axis
through the centreline of the ship, in cm®, determined
by the formula

JERRPS!
Wy = }7-10 s
I. = actual inertia moment of the hull about the vertical axis, in

o
__y = half the ship’s breadth in the considered section, in m;
GIH" = Jt|"/0|1';

o, = total warping stresses, in MPa, under the effects of the
torques M, M,,,, M,,,, determined by the formula
-
S = \/(Gtw, _Giwz) + Giwy > (3141'5)
G, = normal warping stresses, in MPa, under the effects of the

torques M, My,,, M, (refer to 3.1.3.4), determined by
the formula
Bio .
1,/10°°
B; = biomoments in considered section along the length of the
open part of the ship under the effects of M,,,, M,,,
M,,, respectively, in kN/mz. The biomoments are
determined by the procedure approved by the Register.

G, = (3.1.4.1-6)

3.1.4.2 Kinematic parameters of warping shall be
determined.

The elongation of hatch opening diagonal under
the effect of hull warping shall not exceed 35 mm.
Where such elongation obtained by calculation is in
excess of 35 mm, measures specially agreed with the
Register shall be taken for opening edge reinforce-
ments. The calculation shall be made in accordance
with the procedure approved by the Register.

3.1.4.3 Adequate buckling strength of the long-
itudinal deck strip between the supports as well as
that of its items as regards the compressive stresses
due to longitudinal bending shall be ensured.

3.1.4.4 Where the ratio of the length of the hatch
opening to the width of the deck portion from the
side shell to the longitudinal edge of the nearest hatch
opening exceeds 10, calculation of shape deformation
of the deck portion concerned in the horizontal plane
in accordance with the procedure approved by the
Register and use of the results obtained in assessment
of the deck stressed state, design of hatch covers and
side framing may be required.

3.1.4.5 The scantlings of cantilever beams and
adjoining web frames shall satisfy the following re-
quirements:

.1 the section modulus, in cm?, of cantilever beam
at a section in way of the end of a beam knee shall not
be less than:

W= (%pal + Q)ﬁ o:-10° (3.1.4.5.1)

where p = intensity of design loading, in kPa, on the deck plating
supported by the cantilever beam, as required by 3.1.3.7;

a = distance between adjacent cantilever beams, in m;

/= span, in m, of a cantilever beam, measured from the
section at the end of a beam knee to the hatch side
coaming supported;

@ = design load, in kN, transmitted from hatch cover to the
cantilever beam:

1
Q= 71710!/71;
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p1 = intensity of design loading, in kPa, on the cover of hatch
adjoining the cantilever beam as required by 3.1.3.7;

by = width, in m, of opening for a hatch adjoining the
cantilever beam;

ks = 0,6;

o, = as defined in 1.1.5.3.

The sectional area of the web of cantilever beam
shall not be less than that determined according to
1.6.4.3 taking:

ks = 0,6;

Nmax = pal + @ for the section at the end of the
beam bracket;

Nmax = @ for the section in way of the hatch side
coaming adjoining the cantilever beam;

.2 the section modulus of the web frame con-
nected to the upper deck cantilever beam at the sec-
tion in way of the end of the beam bracket shall not
be less than that determined by the For-
mula (3.1.4.5.1).

The section modulus of the web frame connected
to the cantilever beam of the lower deck and fitted
below that deck at the section in way of the end of
the beam bracket shall comply with the same re-
quirement but may be reduced by the value of sec-
tion modulus of the web frame fitted above that
deck, at the section in way of the end of the bracket
adjoining the deck.

3.1.4.6 The scantlings of container securing ar-
rangements shall be determined on the basis of
strength calculations using the design loads comply-
ing with the requirements of 3.1.3.8, and the resulting
stresses shall not exceed the permissible ones de-
termined using the permissible stress factors:

ks =k, =0,75.

The strength of hull structures taking up forces
from the container securing arrangements shall be
verified by calculation of the effects produced by
these forces, and the resulting stresses shall not ex-
ceed the permissible ones specified in Section 2 for the
appropriate structures.

3.2 ROLL-ON/ROLL-OFF SHIPS

3.2.1 General and symbols.

3.2.1.1 The requirements of this Chapter apply to
ro-ro ships, ro-ro passenger ships and are supple-
mentary to those of Sections 1 and 2.

These requirements also apply to decks and
double bottoms of ships carrying wheeled vehicles for
use in cargo handling.

3.2.1.2 For the purpose of this Chapter the fol-
lowing symbols have been adopted:

Qo = static load on the axle of the wheeled ve-
hicle, in kN;

no = number of wheels on an axle;

n = number of wheels forming a design load spot
(for a single wheel n = 1);

u = size of a tyre print normal to the axis of rotation,
n m;

v = size of a tyre print parallel to the axis of rota-
tion, in m;

e = spacing between adjacent tyre prints, in m;

I, = design load spot dimension parallel to the
smaller side of the panel (directed across framing
members) , in m;

I, = design load spot dimension parallel to the
larger side of the panel (directed along framing
members), in m;

a,b = smaller and larger sides of panel, respec-
tively, in m;

[ = span of the considered girder between sup-
ports, in m (refer to 1.6.3.1).

3.2.2 Construction.

3.2.2.1 Vehicle decks and double bottoms of ro-ro
ships and car ferries shall, in general, be longitudinally
framed. If framed otherwise, the above structures are
subject to special consideration by the Register.

3.2.2.2 Movable decks fitted temporarily for the
carriage of vehicles shall be so fixed as to prevent
these decks from taking up longitudinal forces under
the hull longitudinal bending.

The Rules provide for movable deck structure
consisting of a top decking with a web structure and
longitudinals welded thereto. Other forms of movable
deck construction shall be specially considered by the
Register.

3.2.3 Loads from wheeled vehicles.

3.2.3.1 The design loads shall be based on speci-
fication details of vehicles carried on board the ship
and used for cargo handling. The design doc-
umentation submitted to the Register for the con-
sideration shall include statical load on vehicle axle,
number of wheels on the axle, wheel spacing, tyre
print dimensions and tyre type.

Where wheel print details are not initially avail-
able, the requirements of 3.2.3.5 shall be applied.

3.2.3.2 The design load spot dimensions /, and /,,
shall be chosen as the overall dimensions of the print
of a wheel group consisting of a maximum number of
wheels and complying with the following conditions:

when determining the required plating thickness,
the prints of all the wheels in a group shall be ar-
ranged within the panel surface (i.e. [,<a and [,<b,
refer to Table 3.2.3.2);

when determining the section modulus and cross
section of a main framing girder, the prints of all the
wheels of a group shall be fully arranged within the
surfaces of two panels adjacent to the girder under
consideration (i.e. /,<2a and [, </, refer to Fig. 3.2.3.2).

The wheels may be united in a group irrespective
of the distance between prints provided the overall
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Table 3.23.2
Procedures for choosing design load spot dimensions when establishing deck plating thickness
Wheel prints Design load spot
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Fig. 3.2.3.2
Design loaded spots for main framing

dimensions of the group are in accordance with the
above limitations.

Where two positions of the design load spot are
possible (along and across main framing), /, >, shall
be adopted as the design case (i.e. the spot positioned
with its larger side along main framing).

3.2.3.3 To be considered are the loads resulting
from the operation of vehicles during cargo handling
operations and from stowage of vehicles on the deck
under conditions of the ship motions.

3.2.3.4 The design load @, in kN, shall be de-
termined by the formula

Q = ko nio (3.2.3.4)
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where k,; = o0, — dynamic coefficient in the process of operation
of vehicles used for cargo handling operations;

o = factor equal to: 1,10 and 1,05 for vehicles (except fork lift
trucks) having an axle load less than 50 kN and 50 kN
and more, respectively; 1,0 for fork lift trucks;

o, = factor equal to: 1,03 and 1,15 for pneumatic and cast-
rubber tyres, respectively; 1,25 for wheels with a steel rim;

kys=1+ a./g — dynamic factor characterizing the ship motions;

a. = acceleration in the ship section under consideration in
accordance with 1.3.3.1.

Where distribution of the load between wheeled
vehicle axles is not uniform, the maximum axle load
shall be taken as the design load. For fork lift trucks
it is assumed that the total load is applied to the
forward axle.

3.2.3.5 Where specifications on tyre print di-
mensions are not available, the tyre print dimension
normal to the wheel axle u, in m, shall be determined
by the formulae:

for wheels with cast tyres
u = 0,016Qy/ny where Qo/no<15 kH;

(3.2.3.5-1)
u= 0,15+ 0,001(Qy/ng—15) where Qo/ng > 15 kH;
for wheels with pneumatic tyres
u= 0,15+ 0,0025Q/ng where Qy/no<100 kH;
(3.2.3.5-2)
u = 0,4 + 0,002(Qy/no— 100) where Qo/ny > 100 kH.
The tyre print dimension of a wheel parallel to the
wheel axle v, in m, shall be determined by the formula

— & (3.2.3.5-3)
noUpi

where p, — static specific pressure, in kPa, to be adopted from

Table 3.2.3.5.
Table 3.2.3.5
Vehicle Pk

Pneumatic tyres Cast tyres
Cars 200 —
Lorries, motor vans 800 —
Trailers 800 1500
Fork lift trucks 800 (where n = 1) 1500

600 (where n>=2) 1500

3.2.3.6 If the size of wheel prints is adopted in
accordance with 3.2.3.5, the design load @ shall be
increased by 15 per cent.

3.2.3.7 The design load for train rails @, in kN,
shall be determined by the formula

Q = 0,5k Qon, (3.2.3.7)
where k; = 1,1 if the vehicle moves about during cargo-handling
operations;

kys= 1+ a./g in case of the ship motions;

a. = acceleration in considered ship section in accordance
with 1.3.3.1;
n; = number of vehicle wheels arranged within the design

span of framing member supporting railways.

3.2.3.8 The design loads for side shell and per-
manent deck primary members shall be those to sa-
tisfy the most severe stowage arrangement of all
cargoes carried on deck (including package cargo,
containers, wheeled vehicles, etc.) and to allow for
statical and inertia forces resulting from the ship
motions. Accelerations shall be determined in ac-
cordance with 1.3.3.1.

3.2.3.9 The design load @, in kN, for the trans-
verses and girders of movable decks shall be de-
termined by the formula

Q = kd(Pc + pd)azl (3239)
where k; = as defined in 3.2.3.4;

p. = static deck loading from the cargo carried , in kPa;

pa = static deck loading from deck own mass, in kPa;

a, = mean spacing of transverses and girders, in m.

The value of (p. + p,) shall not be taken less than
2,5 kPa.

3.2.4 Scantlings of deck and side shell structures.

3.2.4.1 The thickness of plating s, in mm, shall
not be less than

17Qko )0 6y

= (1 TR (3.2.4.1)

where = as defined under 3.2.3;
ko = factor accounting for the effects of total hull bend:

>1 — for the upper (strength) deck amidships

= ———————
1.4—0.8W/ W/ with loads acting at sea;
ko = 1 elsewhere;
ki = 0,83/\/1;
ko = 0,84/\/1[,70,185;

ky = 0,18/l, + 0,38;
W/, = actual hull section modulus for deck in accordance with 1.4.8.

3.2.4.2 The section modulus W of longitudinals
and beams, in cm’, shall not be less than obtained
from 1.6.4.1 with

@ = as defined in 3.2.3;

584
[1—0,570,/ Tk,

ko = 1—0,204(1,/a)* + 0,045(1,/a)’;

ks = 0,8/ko — for cargo handling operations in port;

ks = 0,7/kg — with loads applied at sea;

ko = factor defined in 3.2.4.1.

3.2.4.3 The web cross-sectional area £, in cm?, of
beams and longitudinals shall not be less than ob-
tained from 1.6.4.3 with

max Qka(l 0,471},/1),
ki = ks

where @ = as defined in 3.2.3;
ku ks = factors defined in 3.2.4.2.

m =

(3.2.4.3)
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3.2.4.4 The plating thickness, section modulus and
cross-sectional area of beams and longitudinals of
movable decks shall be determined in accordance with
32.4.1, 3.24.2 and 3.2.4.3. Where beams and long-
itudinals are freely supported by girders and trans-
verses, the factor m shall be determined by the formula

- 8
ka(2—1p/1)
where k, = factor defined in 3.2.4.2;

m (3.2.4.4)

Otherwise, the factor m shall be determined as for
beams and longitudinals of permanent cargo decks
according to 3.2.4.2.

3.2.4.5 The section modulus of longitudinals W,
in cm?, supporting fixed rails shall not be less than
obtained from 1.6.4.1 with

@ = as defined in 3.2.3.7;

m to be determined by the formula

5,85

- i (3.2.4.5)

m

where ks = 0 with n; = 1
/(5 = 0,5711 with n 22,
for ny, refer to 3.2.3.7;
e, = mean spacing of centres of wheels arranged within the
design member span, in m;
= 0.7/ko;
= factor determined by 3.2.4.1.

ks

k()

3.2.4.6 The scantlings of deep members of sides
and permanent cargo decks, as well as of pillars shall
be derived by direct calculation using the procedures
approved by the Register.

3.2.4.7 The section modulus of the girders and
transverses of movable decks W, in cm?, shall not be
less than obtained from 1.6.4.1 with

Q = as defined in 3.2.3.9;

m = 12 for fixed members;

m = 8 for freely supported members;

ks =0,7.

3.2.5 Special requirements.

3.2.5.1 A side fender protecting the ship side and
stern from damage during mooring operations shall
be fitted at the lower cargo deck level of ferries.

3.2.5.2 A longitudinal shall be fitted under each
rail on the cargo decks of train ferries.

3.2.5.3 Where train decks with rails which are
flush with the deck plating are provided on ships
carrying railway carriages, the actual section mod-
ulus and sectional area of deck transverses shall be
determined for the section located in the rail recess.
Structural continuity of the effective flange of the
deck transverse, where it intersects the rail, shall be
ensured. In any case, the intersections of the fixed
rails with deck transverses shall be specially agreed
with the Register.

3.2.5.4 Where rails for the transport of railway
carriages are welded to the deck plating throughout

the entire length, the rail butts shall be welded with
full penetration.

3.3 BULK CARRIERS AND OIL OR BULK DRY CARGO
CARRIERS

3.3.1 General.

3.3.1.1 The requirements of this Chapter apply to
bulk carriers and combination carriers for the car-
riage of bulk cargoes and crude oil (oil products) in
bulk of less than 90 m in length.

Bulk carriers of 90 m in length and upwards,
contract for construction of which was signed on
April 1, 2006 and after, shall comply with the re-
quirements of Part XVIII "Common Structural Rules
for Bulk Carriers" (refer also to 1.1.1.1).

3.3.1.2 The scantlings of structural members
bounding the cargo region shall be determined as
required by Sections 1 and 2 on assumption of the
carriage of bulk or liquid cargo (water ballast) in the
holds primarily designed for the purpose concerned.
The value to be adopted is the greater of the appro-
priate strength characteristics of the item.

3.3.1.3 The requirements for the structures not
mentioned in this Chapter shall be as given in Sec-
tions 1 and 2.

In any case, the requirements for the hull and its
structures shall not be less stringent than those stated
in Sections 1 and 2.

3.3.1.4 The basic structural type of ships is con-
sidered to be a single-deck ship with machinery aft,
having a flat (or nearly a flat) double bottom in the
holds (permissible slope of the inner bottom from the
side to the centreline is not over 3°), hopper side and
topside tanks, single or double skin sides, transverse
hold bulkheads of plane, corrugated or cofferdam
type, which is primarily intended for balk cargoes.

3.3.1.5 In combination carrier the length of the
holds shall not exceed 0,1L. Holds of a greater length
require special consideration by the Register in each
case.

It is assumed that when carrying heavy bulk
cargo, certain holds remain empty, their numbers
shall be indicated in line "Other characteristics" in
Classification Certificate as stated in 2.3, Part I
"Classification".

3.3.1.6 Descriptive notation and distinguishing
mark (ESP).

3.3.1.6.1 The descriptive notation Bulk carrier
and the distinguishing mark (ESP) shall be assigned
to sea going self-propelled single deck ships with a
double bottom, hopper side tanks and topside tanks
and with single or double skin side construction in-
tended for carriage of dry cargoes in bulk. Typical
midship sections are given in Fig. 3.3.1.6.1.
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a) ——

A

Fig. 3.3.1.6.1

Bulk carrier of single skin side construction
means a bulk carrier where one or more cargo holds
are bound by the side shell only or by two watertight
boundaries, one of which is the side shell, which are:

less than 760 mm apart in bulk carriers, the keels
of which are laid or which are at a similar stage of
construction before 1 January 2000;

less than 1000 mm apart in bulk carriers, the
keels of which are laid or which are at a similar stage
of construction on or after 1 January 2000.

3.3.1.6.2 The descriptive notation Qil/Bulk/Ore
carrier and the distinguishing mark (ESP) shall be
assigned to single deck ships of double skin side
construction, with a double bottom, hopper side
tanks and topside tanks fitted below the upper deck
intended for the carriage of oil or dry cargoes, in-
cluding ore, in bulk. A typical midship section is gi-
ven in Fig. 3.3.1.6.1, b.

3.3.2 Construction.

3.3.2.1 Longitudinal framing shall be adopted for
the deck, the side shell in way of topside tanks and
the sloped bulkheads of topside tanks. The deck
plating between end coamings of adjacent cargo
hatches shall be additionally strengthened with in-
tercostal transverse stiffeners fitted at every frame.

The double bottom shall be longitudinally
framed. The double bottom structure in which all
bottom and inner bottom longitudinals are replaced
by side girders may be permitted (refer to 2.4.2.4.2).

The single skin side between topside and hopper
side tanks shall be transversely framed.

Longitudinal or transverse framing may be
adopted for the double skin side and in the hopper
side tanks.

The transverse watertight bulkheads may be
plane with vertical stiffeners, corrugated with vertical
corrugations or of a cofferdam type.

3.3.2.2 A hatch side coaming shall be fitted with
horizontal stiffeners. At every alternate frame the
coaming shall be stiffened with vertical brackets fit-
ted between the coaming flange and the deck.

3.3.2.3 The slope angle of topside tank walls to
the horizontal axis shall not be less than 30°.

Inside topside tanks, in line with hold transverse
bulkheads, diaphragms shall be fitted, the plating of
which may generally have drain and access holes of
minimum size. The plating of transverse bulkheads
inside topside tanks shall be strengthened with stif-
feners. The ends of vertical stiffeners shall be
bracketed.

In topside tanks transverse beams shall be fitted
in line with deck transverses.

To stiffen the plates of the tank vertical walls
which are in line with the hatch side coaming,
brackets shall be placed inside the tanks in line with
every stay of side coaming. These brackets shall be
extended to the deck and tank sloped bulkhead
longitudinals nearest to the centreline.

At every frame, in the lower corner of the tank,
brackets shall be fitted in line with the brackets at-
taching the hold frame to the sloped bulkhead of the
tank. These brackets shall be carried to the ship’s side
and tank sloped bulkhead longitudinals nearest to the
lower corner of the tanks and welded to them so as to
extend beyond the brackets of frames.

3.3.2.4 The slope angle of hopper side tank walls
to the horizontal shall not be less than 45°. The ex-
tension of the tank over the ship breadth at the inner
bottom level shall generally not be less than 0,125B
on one side.

Transverse diaphragms shall be fitted in line with
transverse bulkheads and every alternate plate floor.
The diaphragms may have drains and access holes.
The total height of openings at the section of dia-
phragm, in the direction along the normal to the tank
plating, from a line drawn through the opening centre
perpendicularly to that normal, to the plating shall
not exceed 0,5 of the height of that section anywhere.
The opening edges shall be reinforced with face plates
or stiffeners. The diaphragm plating shall be stiffened
as required by 1.7.3.2 for the floor stiffeners.

Inside longitudinally framed tank, brackets shall
be fitted in line with every frame. These brackets shall
be carried to the sloped bulkhead and side long-
itudinals and welded to them so as to extend beyond
the brackets of frames.

At the outboard side girder forming transversely
framed hopper side tank wall, brackets shall be fitted
in line with every frame. These brackets shall be
carried to the nearest bottom and inner bottom
longitudinals and welded to them.

3.3.2.5 Within the cargo area, the single-side
structure shall comply with the following require-
ments:

.1 the scantlings of side hold frames immediately
adjacent to the collision bulkhead shall be increased
in order to prevent excessive imposed deformation on
the shell plating. As an alternative, supporting
structures shall be fitted which maintain the con-
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tinuity of fore peak stringers within the foremost
hold;

.2 frame ends shall be attached with brackets.
The vertical dimension of the lower and upper
brackets, as measured at shell plating, shall not be
less than 0,125 of the frame span. On the level of the
frame adjoining the bilge and underdeck tank, the
breadth of the lower and upper brackets shall not be
less than half the web height;

.3 frames shall be fabricated symmetrical sections
with integral upper and lower brackets and shall be
arranged with soft toes. The end brackets adjoining
the underdeck and bilge tanks shall be blunted, and
the flange ends shall be sniped. The side frame flange
shall be curved at the connection with the end
brackets. The radius of curvature shall not be less
than r, in mm, determined by the formula

r=0,4b7, /sy (3.3.2.5.3)

where by, = the flange width, in mm;
spr = the thickness of brackets, in mm;

.4 normal steel frames may be asymmetric. The
face plates or flanges of brackets shall be sniped at
both ends. The brackets shall be arranged with soft
toes;

.5 where, a frame being connected to an underdeck
tank, the frame or its bracket overlaps with a horizontal
section of an inclined wall, provision shall be made for
the bracket to go over the bent section, and the angle
between the plane of the face plate (bracket) and the
inclined tank wall shall not be less than 30°;

.6 the web depth to thickness ratio of frames shall
not exceed the following values:

60\/ﬁ for symmetrically flanged frames;

50\/ﬁ for asymmetrically flanged frames;

.7 the outstanding flange shall not exceed 10\/ﬁ
times the flange thickness;

.8 in way of the foremost hold, side frames of
asymmetrical section shall be fitted with tripping
brackets which shall be welded to shell plating, webs
and face plates of frames;

.9 double continuous welding shall be adopted
for the connections of frames and brackets to side
shell, hopper wing tank plating and web to face
plates. For this purpose, the strength factor « for a
weld (refer to 1.7.5.1) is adopted equal to:

0,44 where frame webs shall be welded to shell
plating on lengths equal to 0,25 of the frame span as
measured from the upper and lower frame end, and
where bracket webs shall be welded to the plating of
underdeck and bilge tanks;

0,4 where frame webs shall be welded to shell
plating outside the above end sections.

Where the hull form is such as to prohibit an
effective fillet weld, edge preparation of the web of

frame and bracket may be required, in order to en-
sure the same efficiency as the weld connection stated
above.

3.3.2.6 The ends of plane bulkhead stiffeners
shall be bracketed to the inner bottom plating and to
deck structures.

3.3.2.7 The cofferdam bulkheads shall satisfy the
following requirements:

.1 the construction of cofferdam bulkheads, as
stipulated under 2.7.1.2, shall consist of two tight
platings, diaphragms and/or platforms. To stiffen the
plating, vertical or horizontal stiffeners may be fitted;

.2 the vertical or horizontal stiffeners of both
platings shall be identical, form a ring structure and
pass continuous through the platforms or, accord-
ingly, diaphragms. The vertical stiffeners of both
platings shall be fitted in the same plane parallel to
the centreline of the ship; the horizontal stiffeners
shall be fitted in the same plane parallel to the base
line of the ship.

Cross ties are permitted between the vertical or
horizontal stiffeners of both platings, at the mid-span
thereof;

.3 the diaphragms or platforms shall be stiffened
in accordance with 1.7.3.2. The smaller side, in mm,
of the panel of diaphragm or platform to be stiffened
shall not exceed IOOS\/H , where s is the thickness of
diaphragm or platform, in mm;

.4 for access to all parts of the cofferdam bulk-
head an adequate number of openings (manholes)
shall be provided in the diaphragms and platforms.
The total width of openings in one section of the
diaphragm or platform shall not exceed 0,6 of the
cofferdam bulkhead thickness.

Openings other than the air and drain scuppers
are generally not permitted:

in the platforms, at a distance not less than
1,5 times the cofferdam bulkhead thickness from the
longitudinal bulkheads or side, which act as the
platform supports;

in the diaphragms, at the same distance from the
inner bottom plating or the upper point of the
bulkhead bottom trapezoidal stool, if any, and the
upper deck plating or the lower point of the hor-
izontal underdeck stiffener of rectangular or trape-
zoidal section, being the bulkhead top stool, if any,
which act as the diaphragm supports.

Edges of the openings cut in the diaphragms and
platforms located within '/, of the span from their
supports shall be reinforced with face plates or stif-
feners. The distance between the edges of adjacent
openings shall be not less than the length of these
openings.

3.3.2.8 Transverse bulkheads with vertical cor-
rugations shall have plane areas at ship’s sides not
less than 0,08 B in width. The upper ends of these
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bulkheads shall be attached to the deck by hor-
izontal stiffeners of rectangular or trapezoidal sec-
tion, complying with the requirements of 3.3.2.11,
while the lower ends shall be attached directly to the
inner bottom plating or to the stools of trapezoidal
section fitted on the inner bottom, complying with
the requirements of 3.3.2.10. The bulkheads in
heavy cargo holds shall be supported by trapezoidal
stools.

At lower end of corrugations there shall be fitted
vertical and sloped plates so as to cover the concave
portion of corrugations on each side of the corru-
gated bulkhead. The height of the covering plates in
oil or bulk dry cargo carriers shall not be less than
0,1 of the corrugation span, and their thickness shall
be not less than the lower strake thickness of the
corrugation.

3.3.2.9 Where lower ends of vertical corrugations
are attached directly to the inner bottom plating,
floors the thickness of which shall be not less than
that of the bottom strake of the corrugated bulk-
heads shall be aligned with transverse faces (those
directed athwart the ship).

In this case, web plates (those directed along the
ship) of rectangular corrugations shall be in line with
inner bottom longitudinals or side girders. Side faces
of trapezoidal corrugations shall be arranged so that
in way of their intersection with inner bottom long-
itudinals hard spots are avoided.

3.3.2.10 The construction of the transverse
bulkhead bottom trapezoidal stool shall comply with
the following requirements:

.1 the stool is fitted on the inner bottom athwart
the ship under the bulkhead. It shall consist of a top
horizontal plate having a width not less than the
height of the bulkhead corrugations and two sloped
plates resting upon the plate floors. The height of
the stool shall not exceed 0,15D. Stools of greater
height are subject to special consideration by the
Register;

.2 inner bottom longitudinals shall be cut at the
floors giving support to the sloped plates of the
bottom stools and to be attached to them by brack-
ets. Brackets having a thickness not less than that of
the floors, reinforced with stiffeners shall be fitted
between the floors in line with the inner bottom
longitudinals;

.3 diaphragms shall be fitted inside the bottom
stools in line with the centre girder and side girders.
Drain and access holes may be cut in the diaphragms.
Size of the openings, their runforcement as well as
stiffening of diaphragms shall comply with similar
requirements for the diaphragms of hopper side
tanks, as specified in 3.3.2.4;

.4 the horizontal and sloped plates inside the
bottom stool shall be stiffened to form a ring struc-

ture, fitted in line with the inner bottom long-
itudinals.

3.3.2.11 The construction of the corrugated
bulkhead top stool of rectangular or trapezoidal
section shall comply with the following requirements:

.1 the top stool shall be fitted under the deck
athwart the ship, over the bulkhead. It shall consist of
a bottom horizontal plate having a width not less
than the height of the bulkhead corrugations and two
vertical or sloped plates. The height of the top stool
shall be approximately equal to 0,1 of the distance
between the topside tanks. The dimensions of the top
stool shall be such as to provide access into that stool;

.2 the horizontal and vertical (sloped) plates in-
side the stool shall be stiffened.

The stiffeners may be fitted in line with the deck
longitudinals forming ring structures with them.

Horizontal stiffeners may be fitted. In this case,
webs giving intermediate support to these stiffeners
as well as brackets ensuring efficient end attachment
of corrugations shall be provided inside the top stool;

.3 where an angle between the sloped plate of the
top stool and a vertical axis exceeds 30°, brackets
ensuring efficient upper end attachment of corruga-
tions shall be fitted inside the top stool in line with
plane faces of trapezoidal corrugations.

3.3.3 Design loads.

3.3.3.1 The design loads on the inner bottom
members, sides and transverse bulkheads shall be
calculated as required by 2.2.3, 2.4.3, 2.5.3 and 2.7.3
respectively, taking account of the heaviest of the
anticipated bulk cargoes, liquid cargo (water ballast)
or empty holds, whichever is appropriate.

3.3.3.2 The design pressure on the plating and
framing of the hopper side tank sloped sides and of
the plates of the transverse bulkhead bottom stools
shall be determined as required by 1.3.4.3 for the
heaviest of the anticipated bulk cargoes and as re-
quired by 1.3.4.2 for liquid cargo, whichever is ap-
propriate. In any case, the design pressure need not
be taken less than that determined by the For-
mula (1.3.4.2-4) and for the trapezoidal stools also in
accordance with 2.7.3.1.

3.3.3.3 The design pressure on the plating and
framing of the topside tank longitudinal bulkheads
and of the plates of the transverse bulkhead top
stools of rectangular or trapezoidal section shall be
determined as required by 1.3.4.2 for the holds filled
with liquid cargo (water ballast). In any case, the
design pressure need not be taken less than that de-
termined by the Formula (1.3.4.2.1-4) and for the top
stools also in accordance with 2.7.3.1.

3.3.3.4 Where the hopper side and/or topside
tanks, transverse bulkhead bottom and/or top stools,
space inside the cofferdam bulkheads and/or inter-
skin space are used as tanks, the design pressure shall
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be determined with regard for the pressure from the
inside as required by 1.3.4.2.

3.3.4 Scantlings of structural members.

3.3.4.1 The scantlings of double bottom members
shall satisfy the following requirements:

.1 the scantlings of centre girder, side girders and
floors shall be determined on the basis of strength
calculation made for bottom grillages using design
pressure stated in 3.3.3 and the following permissible
stress factors:

for centre girder and side girders

ks = 0,3kp<0,6 in the midship region, when
determining the shell plating stresses;

ks = 0,35k5<0,6 in the midship region, when
determining the inner bottom plating stresses;

ks = 0,6 at the ship’s ends within 0,1 L from the
fore or after perpendicular.

For regions between the midship region and the
above portions of ship’s ends, k. shall be determined
by linear interpolation;

for floors

ks = 0,6;

when the strength is verified using the shear
stresses,

k. = 0,6;

kg shall be determined by the Formula (2.2.4.1).

Where combinations of empty and loaded holds
are envisaged, this shall be accounted for in the
strength calculation made for the bottom grillage
when determining the root flexibility factor of the
centre girder and side girders on the bearing contour
line of the grillage. Account may be taken of the end
root flexibility of floors owing to rotational stiffness
of the hopper side tanks. The grillage shall be treated
as a system of cross members (structural idealization
using beam models);

.2 the section modulus of the bottom primary
members shall be determined in accordance
with 2.4.4.5 taking the following permissible stress
factors:

for longitudinals

ks = 0,4k<0,65 in the midship region;

ks = 0,65 at the ship’s ends within 0,1L from the
fore or after perpendicular.

For regions between the midship region and the
above portions of the ship’s ends, k, shall be de-
termined by linear interpolation;

for transverse members

ks = 0,65;

kp shall be determined by the Formula (2.2.4.1);

.3 the section modulus of inner bottom primary
members shall be determined in accordance with

2.4.4.5 at the design pressure in accordance with 3.3.3
and the following permissible stress factors:

for longitudinals

ks = 0,5kp<0,75 in the midship region;

ks = 0,75 at the ship’s ends within 0,1L from the
fore or after perpendicular.

For regions between the midship region and the
above portions of the ship’s ends, k, shall be de-
termined by linear interpolation;

for transverse members

ks = 0,75

kg shall be determined by the Formula (2.2.4.1).

3.3.4.2 the scantlings of the hopper side tank
members shall comply with the following require-
ments:

.1 the thickness of the sloped bulkhead plating
shall not be less than that determined by the For-
mula (1.6.4.4) taking:

m = 15,8;

p = design pressure as defined in 3.3.3;

ko shall be taken as for the longitudinal bulkhead
plating of tankers as required by 2.7.4.1, but not
more than for the inner bottom plating in accordance
with 2.4.4.4.1.

The bottom strake thickness of the tank sloped
bulkhead shall not be less than that of the inner
bottom plate adjacent to it. The thickness of other
strakes, in mm, shall not be less than:
Smin = (7 + 0,035L)\/n , (3.3.4.2)

but not greater than the bottom strake thickness,
where n shall be obtained from Table 1.1.4.3.

Where the hold and/or tank is used for the car-
riage of oil, oil products or water ballast, the thick-
ness shall not be less than required by 3.5.4;

.2 the section modulus of primary members of the
sloped bulkhead shall not be less than that determined
in accordance with 1.6.4.1 and 1.6.4.2 taking:

p = design pressure as defined in 3.3.3;

m = 10 for transverse stiffeners;

m = 12 for longitudinal stiffeners;

ks shall be taken as for the bulkhead stiffeners of
tankers as specified in 2.7.4.2, but not more than for
the inner bottom primary members in accordance
with 3.3.4.1.3.

The longitudinal stiffeners shall comply with
buckling strength requirements, as specified in
1.6.5.2;

.3 the thickness of the diaphragm plating shall
not be less than that of the abutting plate floors.
Stiffening of the diaphragms with openings shall
comply with the requirements for stiffeners of the
floors, as specified in 1.7.3.1.



Part 1I. Hull

135

The thickness of plating and the scantlings of the
stiffening framing members of the watertight dia-
phragms shall comply with the requirements for the
tank bulkheads as specified in 2.7.4.1 and 2.7.4.2.

3.3.4.3 Where the frame ends are attached di-
rectly to the sloped bulkheads of tanks (without
transition horizontal area), the section modulus
at support section W,,, in cm? shall be not less
than:

up»

Wep = Wo/cos’a (3.34.3)

where W, = section modulus at the frame support section as
required by 2.5.5.1, in cm?;
o = slope angle of the tank bulkhead to the base line,
in deg.

3.3.4.4 The scantlings of the frames shall be in
accordance with the requirements of 2.5.4.1 and with
the following requirements:

.1 the thickness of frame webs s,, min, iIn mm, shall
not be less than:

Sy min = k(7 + 0,03L) (3.3.4.4.1)

where k = 1,15 for frame webs in way of the foremost hold;
k = 1,0 for frame webs in way of other holds;

.2 the thickness of the bracket connecting the
lower end of frame to the bilge tank shall not be less
than that of the frame web or s, ., + 2 mm,
whichever is greater. The thickness of the bracket
connecting the upper end of frame to the underdeck
tank shall not be less than that of the frame web;

.3 the section modulus of the frame and bracket
or integral bracket, and associated shell plating, shall
not be less than twice the section modulus required
for the frame midspan area.

3.3.4.5 The scantlings of the topside tank members
shall comply with the following requirements:

.1 the plating thickness of the vertical and sloped
bulkheads of the topside tank shall not be less than
determined by the Formula (1.6.4.4) taking:

m = 15,8;

p = design pressure as defined in 3.3.3;

k shall be taken as for the longitudinal bulkhead
plating of tankers as specified in 2.7.4.1.

The thickness, in mm, of the vertical bulkhead
plating and of the adjoining sloped bulkhead plate
shall not be less than:
Smin = 10 + 0,025L . (3.3.4.5.1)

The thickness of other sloped bulkhead plates shall
be not less than that determined by the For-
mula (2.7.4.1-2). Where the hold and/or tank is used
for the carriage of oil, oil products or water ballast, the
thickness shall be not less than that required by 3.5.4;

.2 the section modulus of longitudinal stiffeners of
the vertical and sloped bulkheads shall not be less than
that determined according to 1.6.4.1 and 1.6.4.2 taking:

p = design pressure as defined in 3.3.3, but not
less than 25 kPa;

m=12;

ks shall be taken as for horizontal stiffeners of
longitudinal bulkheads of tankers as specified in
2.7.4.2.

The longitudinal stiffeners of the vertical and
sloped bulkheads shall comply with buckling strength
requirements of 1.6.5.2;

.3 the section modulus of the transverse web of
the sloped bulkhead shall be not less than that de-
terminated in 1.6.4.1 and 1.6.4.2, and the sectional
area of the web plate shall not be less than that de-
termined in accordance with 1.6.4.3 taking:

Nmax = OaSPala

p = design loading as defined in 3.3.3, but not
less than 25 kPa;

m = 10;

ks =k, =0,75;

.4 the section modulus and sectional area of the
deck transverse web inside the tank shall comply with
the requirements of 2.6.4.6.

The section modulus and sectional area of the
side transverse web inside the tank shall comply with
the requirements of 2.5.4.5 at m = 10.

The section modulus and sectional area of vertical
web plate of the tank vertical bulkhead shall be calcu-
lated as the mean of these values for the deck transverse
and transverse web of the sloped bulkhead;

.5 the plate thickness of bulkheads inside the
tanks fitted in line with the hold transverse bulkheads
shall not be less than that of the latter at the same
distance from the inner bottom plating. Stiffening of
bulkhead plating shall comply with the requirements
of 2.7.4.2 for the tank primary members;

.6 the thickness of brackets stiffening the tank
vertical bulkhead and of brackets fitted at the lower
corner of the tank shall not be less than 10 mm.

3.3.4.6 In any case, the hold bulkhead plating and
corrugations shall have a thickness not less than 10 mm.

The height of top rectangular (trapezoidal) stool,
bottom trapezoidal stool and of double bottom is not
included in the span of the hold bulkhead vertical
corrugations.

3.3.4.7 The scantlings of the transverse bulkhead
lower trapezoidal stool members shall comply with
the following requirements:

.1 the thickness of the horizontal and sloped plate
shall not be less than that determined by the For-
mula (1.6.4.4) taking:

m = 15,8;

p = design pressure as defined in 3.3.3;

ks =10,9.
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The thickness of horizontal plate and top strake
of the sloped plate shall not be less than that of the
corrugation adjoining the stool. The thickness of the
bottom strake of the sloped plate shall not be less
than that of the inner bottom plating. The thickness
of other stakes of the sloped plate shall not be less
than that determined by the Formula (3.3.4.2).
Where the hold and/or stool is used for the carriage
of oil, oil products or water ballast, the thickness
shall be not less than that required by 3.5.4;

.2 the section modulus of the sloped plate stif-
feners shall not be less than that determined in ac-
cordance with 1.6.4.1 and 1.6.4.2 taking:

p = design pressure as defined in 3.3.3;

m = 10;

ks =0,75.

The section modulus of the horizontal plate stif-
feners shall not be less than that of the sloped plate
stiffeners;

.3 the thickness of diaphragm shall not be less
than that of side girders. Size of the openings cut in
diaphragms and their reinforcement shall comply
with the requirements for openings and reinforce-
ment of the hopper side tank diaphragms as specified
in 3.3.4.2.3.

3.3.4.8 The scantlings of the transverse bulkhead
top rectangular or trapezoidal stool members shall
comply with the following requirements:

.1 the thickness of the horizontal and vertical (or
sloped) plates shall not be less than that determined
by the Formula (1.6.4.4) taking:

m = 15,8;

p = design pressure as defined in 3.3.3;

ks =0.9.

The thickness of the horizontal plate and bottom
strake of the vertical (sloped) plate shall not be less
than that of the corrugation adjoining the top stool.
Where the vertical plate is fitted in line with the hatch
end coaming, its thickness shall not be less than that
of this coaming as required by 3.3.4.11. The top
strake of the sloped plate shall have the same thick-
ness provided that its upper edge is at a distance of
less than 0,4 m from the hatch end coaming. In any
case, the thickness of the vertical or sloped plate shall
not be less than that determined by the For-
mula (2.7.4.1-2). Where the hold and/or interior of
the top stool is used for the carriage of oil, oil pro-
ducts or water ballast, the thickness shall not be less
than that required by 3.5.4;

.2 the section modulus of the stiffeners of vertical
or sloped plate shall not be less than that determined
according to 1.6.4.1 and 1.6.4.2 taking:

p = design pressure as defined in 3.3.3, but not
less than 25 kPa.

m = 12 for horizontal stiffeners;

m = 10 for other stiffeners;

ks = 0,75.

The section modulus of the stiffeners of hori-
zontal plate shall not be less than that of the stiffeners
of vertical or sloped plate;

.3 the section modulus of the vertical or sloped
plate web to be fitted where horizontal stiffeners are
provided, as stated in 3.3.2.11.2, shall not be less than
that determined from 1.6.4.1 and 1.6.4.2, while the
sectional area of the web plate shall not be less than
determined according to 1.6.4.3 taking:

Nmax = OaSPal,

p = design loading as defined in 3.3.3, but not
less than 25 kPa;

m = 10;

ks =k, =0,75.

The section scantlings of webs fitted on the hor-
izontal plate and under the deck shall not be less than
those required for the vertical (sloped) plate web;

.4 the thickness of the brackets fitted inside the
top stool to ensure efficient upper end attachment of
corrugations shall not be less than that of these cor-
rugations in the upper part of the bulkhead.

3.3.4.9 The scantlings of the cofferdam bulkhead
members shall comply with the following require-
ments:

.1 the thickness of the cofferdam bulkhead plat-
ing shall not be less than that determined by the
Formula (1.6.4.4) taking:

m = 15,8;

p = design pressure as defined in 3.3.3;

ks =0,9.

The plating thickness shall not be less than that
determined by the Formula (2.7.4.1-2) or according
to 3.3.4.6, whichever is the greater. Where the hold or
interior of the cofferdam bulkhead is used for the
carriage of oil, oil products or water ballast, the
plating thickness shall be not less than that required
by 3.5.4;

.2 the section modulus of primary members stif-
fening the plating of cofferdam bulkheads shall not
be less than that determined from 1.6.4.1 and 1.6.4.2
taking:

p = design pressure as defined in 3.3.3 but not
less than 25 kPa;

m=12;

ks =0,75;

.3 where the construction of the cofferdam
bulkhead incorporates only diaphragms or only
platforms, their section modulus shall not be less
than that determined from 1.6.4.1 and 1.6.4.2, and
the sectional area is not less than that determined
from 1.6.4.3 taking:

Nmax = 0,5pal for platforms,

Nmax = 0,65pal for diaphragms;

p = design loading as defined in 3.3.3, but not
less than 25 kPa;
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[ = span, in m, equal to:

for diaphragms — the distance between the deck
plating and inner bottom plating, at the centreline;

for platforms — the ship’s breadth in way of
construction bulkhead for ships having single skin
side construction, the distance between the inner
skins for ships having double skin side construction;

m = 10;

ks =k, =0,75;

.4 where the construction of the cofferdam
bulkhead consists both the diaphragms and plat-
forms, their thickness shall be determined on the
basis of the calculation of the grillage as a system
using beam models, with the loading specified in 3.3.3
but not less than 25 kPa and the permissible stress
factors ks = k. = 0,75;

.5 in any case, the thickness of the cofferdam
bulkhead diaphragms and platforms shall not be less
than that determined by the Formula (2.5.4.8.1).
Where the interior of the cofferdam bulkhead is used
as a fuel oil or ballast tank, the thickness of the
diaphragms and platforms shall not be less than that
required by 3.5.4;

.6 stiffening of the diaphragms and platforms
shall comply with the requirements of 1.7.3.2.2;

.7 the thickness of tight portions of the dia-
phragms and platforms and their stiffeners shall
comply with the requirements of 2.7.4.1 and 2.7.4.2
for tank bulkheads;

.8 cross ties between the primary members
strengthening the cofferdam bulkhead plating shall
comply with the requirements for the double bottom
intermediate struts, as specified in 2.4.4.7 with the
design pressure determined according to 3.3.3, but
not less than 25 kPa.

Where cross ties are fitted, the section modulus of
the primary members, as specified in 3.3.4.9.2, may
be reduced by 35 per cent.

3.3.4.10 The thickness of the hatch coamings
shall not be less than that determined by the For-
mula (3.3.4.4.1).

The thickness of the hatch side coamings, in mm,
shall not be less than:

s=17a (3.3.4.10)

where a = vertical distance between horizontal stiffeners on
coaming plate or between the lower stiffener and the
deck plating, in m.

Stiffening of the coaming plates shall comply
with the requirements of 1.7.3.2. The thickness of
coaming plate stiffeners and brackets shall not be less
than 10 mm.

The width of the coaming face plate shall comply
with the requirements of 1.7.3.1.

3.3.4.11 The thickness of single-side shell plating
located between hopper and upper wing tanks shall

not be less than s.,;,, in mm, determined by the for-
mula
Smin = /L. (3.3.4.11)

3.3.5 Special requirements.

3.3.5.1 Provision shall be made for an efficient
corrosion protection coating (epoxy coating or equiva-
lent) for all internal surfaces of the cargo holds, exclud-
ing the flat tank top areas and the hopper tanks sloping
plating, approximately 300 mm below the toe of frame
brackets and for all internal and external surfaces of
hatch coamings and hatch covers. In the selection of
coating due consideration shall be given to intended
cargo conditions expected in service.

3.3.5.2 All the bulk carriers and combination car-
riers contracted for construction on or after 1 July 2003
shall comply with the following requirements:

.1 the ships shall have the forecastle located
above the freeboard deck. In case the above re-
quirement hinders hatch cover operation, the aft
bulkhead of the forecastle may be fitted forward of
the forward bulkhead of the foremost cargo hold
provided the forecastle length is not less than
7 per cent of ship length abaft the forward perpen-
dicular where the ship length — refer to 1.2.1, Part 1
"General" of Load Line Rules for Sea-Going Ships.
The forecastle shall have at least a standard height
according to the International Convention on Load
Lines, 1966 as amended by the Protocol of 1988 or
shall be by 0,5 m above the forward hatch-end
coaming of the fore hold No. 1, whichever is greater.
In this case, the distance between the aft edge of the
forecastle deck and the forward hatch-end coaming
of the fore hold No. 1 over the entire breadth of the
ship’s hull shall not exceed the value, in m, de-
termined by the formula

ZF = \/HF_HC

where Hr = forecastle height, m;
Hc = height of the forward hatch-end coaming of the fore hold
No. 1, m.

(3.3.5.2.1)

No breakwater is allowed on the forecastle deck
for protection of the forward hatch-end coaming and
hatch covers of the fore hold No. 1. However, if fitted
for other purposes, the breakwater shall be placed at
a distance of at least 2,75 its height along the cen-
terline from the aft edge of the forecastle deck;

.2 a net thickness (no wear allowance) of hatch coam-
ings shall not be less than that determined by the formula

Snet = 14,90/ 1,15Dcoam [0,95Rers (3.3.5.2.2)

where ¢ = distance between stiffeners, m;
pressure equal to 220 kPa; if the requirements of 3.3.5.2.1 are

not met, the pressure for the forward hatch-end coaming of
the fore hold No. 1 shall be assumed equal to 290 kPa.

Pcoan =
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The net thickness increased by 1,5 mm shall be
taken as the minimum construction thickness.

In any event, the coaming thickness shall not be
less than 11 mm;

.3 the section modulus of longitudinal and
transverse stiffeners of hatch coamings at the net
thickness of all section elements, in cm?, shall not be
less than determined by the formula

_ L15aPp oam
Wer = 0,95mc,Ron

where for a and p,,4,, refer to 3.3.5.2.2;
| = stiffener span, m;

m = coefficient equal to:
16 — for snipped stiffener ends;
12 — in way of hatch corners;

¢, = plastic-to-elastic section modulus ratio for a stiffener
with an effective flange 40s,,, wide, where s,., = net
thickness of a coaming. If precise data are lacking, c,
may be assumed equal to 1,16.

-10° (3.3.5.2.3)

The net thickness of all cross-section elements
increased by 1,5 mm shall be taken as the minimum
construction thickness;

.4 stays (brackets) of hatch coamings shall com-
ply with the following requirements:

the section modulus of stays (brackets) in the plane
of beams with a net thickness of all section elements
shall not be less than that determined by the formula

— Sooang(oam
Wer = =005 2" (3.3.5.2.4-1)

where ¢ = distance between stays in the plane of beams, m;
for peoams refer to 3.3.5.2.2;
H, = height of a hatch coaming, m.

In determination of the actual section modulus,
the face plate of the coaming stay may be considered
only when it is welded to the deck plating with full
penetration and appropriately dimensioned stiffen-
ers, knees or brackets are fitted in its plane under the
plating. The net thickness of a web of stays in the
plane of beams shall not be less than that determined
by the formula

_ 1000aH . peoam
Syoy = T (3.3.5.2.4-2)

where i = depth of a stay web at its attachment to deck plating,
mm;

for a and Hc, refer to Formula (3.3.5.2.4-1);

for peoam» refer to 3.3.5.2.2.

The net thickness of all cross-section elements
increased by 1,5 mm shall be taken as the minimum
construction thickness.

Strength calculations for stays off the plane of
beams are subject to special consideration by the
Register in each case. The permissible stresses in
those calculations shall be assumed equal to 0,8 and
0,46 the steel yield stress for normal and shear
stresses accordingly.

The stay web shall be joined to deck plating by a
double continuous weld having an effective throat
thickness not less than 0,44s where s is the minimum
construction thickness of the stay web, mm. At least
15 per cent of the weld length therewith beginning at
the "free" end of the stay shall be made with deep
penetration (double-bevel preparation).

The strength of underdeck structures taking for-
ces from coaming stays shall be checked against
permissible normal and shear stresses equal to 0,95
and 0,5 the steel yield stress accordingly;

.5 longitudinal and transverse stiffeners, stays
and plate elements of cargo hatch coamings shall be
replaced if the actual residual thickness of the
coaming element is less than ¢,,, + 0,5 mm.

Where the actual residual thickness is greater
than ¢,,, + 0,5 mm, but less than 7,,, + 1,0 mm, a
protective coating instead of replacement may be
applied in accordance with the Manufacturer’s pro-
cedure or annual measurements of the actual residual
thickness may be conducted. If the coating is applied,
it shall be maintained in GOOD technical condition
(refer to 1.1.2.10, Part III "Additional Surveys of
Ships Depending on Their Purpose and Hull Mate-
rial" of the Rules for the Classification Surveys of
Ships in Service).

3.3.6 Strength control during ship loading.

3.3.6.1 Ore carriers and combination carriers of
150 m length and more shall be provided with an ap-
proved Loading Manual and the Register-approved
loading instrument of an approved type.

3.3.6.2 Loading Manual is a document approved
by the Register, which describes:

.1 the loading conditions on which the design of
the ship has been based, including permissible limits
of still water bending moments and shear forces;

.2 the results of the calculations of still water
bending moments, shear forces and where applicable,
limitations due to torsional loads;

.3 envelope results and permissible limits of still
water bending moments and shear forces in the hold
flooded condition according to 3.3.5.2;

.4 the cargo holds or combination of cargo holds
that might be empty at full draught. If no cargo hold
is allowed to be empty at full draught, this shall be
clearly stated in the Loading Manual,

.5 maximum allowable and minimum required
mass of cargo and double bottom contents of each
hold as a function of the draught at mid-hold posi-
tion;

.6 maximum allowable and minimum required
mass of cargo and double bottom contents of any
two adjacent holds as a function of the mean draught
in way of these holds. This mean draught may be
calculated by averaging the draught of the two mid-
hold positions;
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.7 maximum allowable tank top loading together
with specification of the nature of the cargo (density
or stowage factor) for cargoes other than bulk car-
goes;

.8 maximum allowable load on deck and hatch
covers. If the ship is not approved to carry load on
deck or hatch covers, this shall be clearly stated in the
Loading Manual;

.9 the maximum rate of ballast change together
with the advice that a load plan shall be agreed with
the terminal on the basis of the achievable rates of
change of ballast.

3.3.6.3 In addition to the requirements given in
1.4.3.1.1, the following conditions, subdivided into
departure and arrival conditions as appropriate, shall
be included in the Loading Manual:

.1 alternate light and heavy cargo loading con-
ditions at maximum draught, where applicable;

.2 homogeneous light and heavy cargo loading
conditions at maximum draught;

.3 ballast conditions. For ships having ballast
holds adjacent to double bottom tanks, it shall be
strengthwise acceptable that the ballast holds are
filled when double bottom tanks are empty;

.4 short voyage conditions where the vessel shall
be loaded to maximum draught but with limited
amount of bunkers;

.S multiple