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As compared to the previous edition (1999), the ninth edition contains the following additions and amendments:

GENERAL REGULATIONS FOR THE CLASSIFICATION AND OTHER ACTIVITY

1. The text of Chapter 1.1 "Definitions and explanations" has been transferred to Part I "Classification" of Rules
for the Classification and Construction of Sea-Going Ships.

2. A new Chapter 1.1 "Application" defining the application of General Regulations for the Classification and
Other Activity as pertinent only to the maritime activity of the Register has been introduced.

3. Provisions dealing with containers have been deleted in view of specific rules and regulations on containers
being developed.

4. Chapter 1.3 — rules and regulations dealing with non-maritime activity of the Register (containers, quality
management systems) have been deleted. Enumeration of parts of Rules for the Classification and Construction of
Sea-Going Ships, Rules for the Equipment of Sea-Going Ships, Rules for the Classification, Construction and
Equipment of MODU and FOP, Rules for the Prevention of Pollution from Ships has been deleted.

5. The text of Section 3 "Technical Documentation" has been transferred to Part I "Classification" of Rules for the
Classification and Construction of Sea-Going Ships.

6. Provisions included in Rules for the Classification Surveys of Ships and Guidelines on Technical Supervision
of Ships in Service (instructions on issue of class and statutory certificates by the Register, certain provisions
concerning survey of ships in service) have been deleted.

RULES FOR THE CLASSIFICATION AND CONSTRUCTION OF SEA-GOING SHIPS

PART I. CLASSIFICATION

1. Chapter 1.1 "Explanations" has been replaced by a new Chapter 1.1 "Definitions and explanations" containing
most of the definitions and explanations from a similar Chapter of General Regulations for the Classification and
Other Activity (due to withdrawal of the latter).

2. Chapter 1.2 has been supplemented by reference to other types of ships covered by the present Rules (nuclear
ships and floating facilities, nuclear support vessels, gas carriers, chemical tankers, mobile offshore drilling units and
fixed offshore platforms, high-speed craft, type A WIG craft, manned submersibles and diving systems, sea-going
pleasure boats) to the extent specified in the relevant rules for the classification and construction of such ships and
facilities.

3. Chapter 2.1 — one of the reasons for suspending the class of a ship has been specified (when annual survey is
not completed within three months of the fixed date).

4. Chapter 2.2 — paragraph 2.2.9 has been supplemented by a reference to distinguishing marks and descriptive
notations of the ships and facilities mentioned above, and by a descriptive notation "bilge water removing ship".
New distinguishing marks in the class notation of ships fitted with a dynamic positioning system have been
introduced.

5. The name of Section 3 has been amended to read "Technical documentation".

The Section has been supplemented by new Chapters 3.1 "General provisions" and 3.2 "Duration of validity of
approved technical documentation" which have been deleted from General Regulations for the Classification and
Other Activity. The subsequent numbering of chapters and paragraphs has been changed accordingly.



6. Chapter 3.3 — paragraph 3.3.8.1 has been supplemented by reference to the necessity of submitting the
calculation of bending vibration of shafting to the Register for consideration.

The list of measures to be taken to ensure the electromagnetic compatibility of ship equipment has been included
in the documentation on electrical equipment.

PART II. HULL

1. Chapter 1.1 — the definition of the forward perpendicular of the ship has been specified in accordance with
IMO MSC/Circ.855.

2. Chapter 1.2 — the provisions of IACS UR S6.1 have been introduced.
3. Chapter 1.4 — a requirement for considering the loading conditions of ships in ballast with due regard for all
the intermediate conditions of ballast tanks according to the provisions of IACS UR S11 (Rev. 2, Nov. 2001) has been

introduced.

4. Chapter 2.2 has been supplemented with the requirement for the welded-branch wall thickness of bottom-and-
side fittings (the requirement has been transferred from Part VIII "Systems and Piping" of the present Rules).

5. Chapter 3.3 — the provisions of IACS UR S1A, S12 and S17 (Rev. 3, Sept. 2000) have been introduced, as
corrected in respect of the term "single side skin bulk carriers".

6. Chapters 3.3, 3.4 and 3.5 — the provisions of IACS UR Z11 in respect of the ship type and ESP notations of
particular types of ships have been introduced.

7. Appendix 1 — IMO Resolution MSC.69(69) specifying the requirements for ship compartments tests has been
taken into consideration. The revised provisions of IACS UR S14 (Rev. 1, 2001) have been introduced.

8. Appendix 2 considering the provisions of IACS UR S18 (Rev. 3, 2001) has been introduced.
9. Appendix 3 considering the provisions of IACS UR S20 (Rev. 3, Sept. 2000) has been introduced.

10. Appendix 4 considering the provisions of IACS UR No.48 has been introduced.

PART III. EQUIPMENT, ARRANGEMENTS AND OUTFIT

1. Chapter 1.2 — requirements for testing watertightness of hatch covers have been specified in accordance with
IACS UR S14.

2. Chapters 3.3 and 10.2 — requirements for characteristics and tests of super high holding power anchors in
accordance with IACS UR Al (Rev. 4, Aug. 1999) have been introduced.

3. Chapter 3.6 — IACS UR L4 (Nov. 2002) in respect of structure of chain lockers and chain pipes has been
introduced.

4. Chapter 7.10 — requirements for design loads of cargo hatches of dry cargo holds have been specified.

5. Chapter 8.5 — requirements of IMO Resolution MSC.98(73) in respect of size and other parameters of ship
arrangements used as means of escape have been introduced.



PART IV. STABILITY

1. Chapter 1.3 — "light-weight check" has been included in the scope of surveys.

2. Chapter 1.4 — requirements for onboard software, instructions regarding openings to be left open and drawing
up Information on Stability have been introduced.

3. Chapter 1.5 — instructions regarding light-weight check have been introduced, and inclining test evaluation
procedure has been specified.

4. Chapter 2.1 — requirements for the weather criterion have been harmonized with the requirements of IMO
Resolution A.749(18) "Code on Intact Stability for All Types of Ships Covered by IMO Instruments".

5. Chapters 2.2 and 2.3 — requirements of the chapters have been harmonized with the requirements of IMO
Resolution A.749(18) "Code on Intact Stability for All Types of Ships Covered by IMO Instruments".

6. Chapter 2.4 — instructions regarding the allowance for icing for ships with framing fitted above open deck
sections have been introduced.

7. Chapters 3.3, 3.5 and 3.8 — requirements of the chapters have been harmonized with the requirements of IMO
Resolution A.749(18) "Code on Intact Stability for All Types of Ships Covered by IMO Instruments".

8. Chapter 3.12 — instructions for calculating the roll amplitude have been specified.
9. Chapter 4.1 has been revised.

10. Section 5 has been deleted.

11. Appendix 1 has been revised in accordance with IMO MSC/Circ.920.

12. A new Appendix 3 "Instructions on inclining test" has been introduced.

13. A new Appendix 4 "Instructions on light-weight check" has been introduced.

PART V. SUBDIVISION

1. Chapter 1.1 — the words "dry cargo ships having the length L,>80 m" have been amended to read "cargo
ships having the length L,>80 m and more not listed above". This replacement has brought the scope of application
of the Rules in compliance with the requirements of SOLAS Convention. Due to this reason 1.1.1.2 has been deleted.

2. Chapter 1.2 — the missing definition of the moulded depth has been introduced in accordance with definitions
in the International Convention on Load Lines. The definitions of the margin line in ships provided with the angular-
type connection of deck, ore carrier, combination carrier, the ship breadth B, (at the level of bulkhead deck), factory-
and-mother ships and processing ships, factory freezer have been deleted because notions corresponding to them are
not used in the new edition. The definition "the ship draft dice" has been specified.

3. Chapter 1.4 — a requirement of availability of Damage Control Plan and information which shall be contained
in it in accordance with IMO MSC/Circ.919 has been introduced.

4. Section 2 has been revised in accordance with the existing international norms of subdivision of sea-going ships.

5. Section 3 has been revised in accordance with the existing international norms of subdivision of sea-going ships.



PART VI. FIRE PROTECTION

1. Additions and amendments have been introduced in accordance with IMO Resolution MSC.99(73) which has
replaced the existing text of chapter II-2, SOLAS-74 as amended.

2. References to International Code for Fire Safety Systems (IMO Resolution MSC.98(73)) have been introduced.

3. New Section 6 "Emergency escape breathing devices" and Section 7 "Alternative design and arrangements"
have been introduced. The requirements of the above sections comply with the text of regulation 1I-2/13 and part F of
the new text of chapter 1I-2, SOLAS-74.

4. A new Chapter 3.12 "Aerosol fire extinguishing systems" has been introduced.

5. Requirements for portable fire extinguishers, their number and arrangement have been harmonized with a new
text of chapter II-2, SOLAS-74 and IACS UI SC30.
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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 approval of ships and floating
facilities designs;

surveys of ships under construction and surveys
during the manufacture of materials and products;

surveys of ships in service.

Other spheres of the Register activity are regulated
by the 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 Association of
Classification Societies (IACS) and uses IACS resolu-
tions and the provisions of IACS Code of Ethics in its
activity.

The Register maintains a quality system complying
with the requirements of IACS and with the applicable
requirements of ISO 9001 which is confirmed by the
relevant IACS Certificate issued on the basis of appro-
priate 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 requirements
ensuring safe navigation of ships in accordance with their
purpose, safety of life at sea and safe carriage of goods
by sea and inland waterways as well as pollution pre-
vention from ships; it carries out surveys for compliance
with the above requirements, assigns class to ships, de-
termines the net and gross tonnage of sea-going ships
and the tonnage measurement characteristics 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 in its registry as well as materials and
products intended for the construction and repair of ships
and their equipment comply with the rules and with

! Herinafter referred to as "the Register".
2 Hereinafter referred to as "REF".

additional requirements. The application and fulfillment
of the rules and additional requirements are the obliga-
tion of design bureaus, shipowners, shipyards and
manufacturers of materials and products to which the
requirements 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 responsible for
fisheries, nor does it interfere with shipowners’, ship-
yards’ 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
documentation;

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

.4 surveys of ships 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 as well as manufacture and repair
surveys of products and manufacture surveys of materi-
als for shipbuilding for compliance with the provisions of
international conventions and agreements;

.2 ship registry;

.3 investigation and registry of accidents aboard
ships;

.4 initiative surveys of ships;

.5 judgement in technical matters;

.6 other activity not connected with classification of
ships.

1.2.6 The Register assigns class to the following
types of sea-going ships and inland navigation ships both
under construction and in service:

.1 passenger ships and tankers, ships designed for
the carriage of dangerous goods and tugs irrespective of
the main machinery power and gross tonnage;

.2 self-propelled ships not specified in 1.2.6.1 with
main engine power of 55 kW and upwards;

.3 ships not specified in 1.2.6.1 and 1.2.6.2 of
80 gross tonnage and upwards or with total primary
engine power of 100 kW and upwards.

and approval of technical
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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 ton lifting capacity and upwards.

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

1.2.10 The technological and special arrangements
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 docu-
ments related to the Register activity are considered 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 im-
properly performed, the Register is entitled not to assign
a class or, where a class has already been assigned, to
suspend or withdraw it from the ship in connection with
which the commitments to the Register, including those
on payment for its services failed to be performed or
were improperly performed, and to withdraw (make an
entry indicating cessation of validity) the certificates is-
sued by the Register.

1.3 RULES

1.3.1 Rules to be applied.

1.3.1.1 The following rules are developed, published
and used by the Register:

.1 General Regulations for the Classification and
Other Activity;

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

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

.4 Load Line Rules for Sea-Going Ships;

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

.6 Rules for the Classification Surveys of Ships;

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

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

.9 Rules for the Prevention of Pollution from Ships;

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

.11 Rules for the Safety of Dynamically Supported
Craft;

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

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

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

.15 Rules for the Classification and Construction of
Manned Submersibles and Diving Systems;

.16 Rules for the Classification and Technical Su-
pervision of Sea-Going Pleasure Boats;

.17 Rules for the Classification and Construction of
High-Speed Cratft;

.18 Rules for the Classification and Construction of
Type A WIG Craft;

.19 Rules for the Carriage of Grain.

1.3.1.2 In addition to the rules specified in 1.3.1.1,
the following rules are used by the Register:

.1 Rules for the Construction of Hulls of Sea-Going
Ships and Floating Facilities Using Reinforced Concrete;

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

.3 Rules for the Tonnage Measurement of Inland
Navigation Ships;

4 Rules for the Measurement of Vessels for the
Panama Canal, Rules for the Tonnage Measurement for
the Suez Canal;

.5 Rules of the RF River Register and other nor-
mative documents approved by the Register.

1.3.1.3 The Register also develops, publishes and
uses guidelines on the survey of ships, 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 under
construction and to products.

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

1.3.2.2 Ships and products which designs are sub-
mitted for the Register approval after the enforcement of
the rules or amendments thereto shall comply with the
requirements of these rules or amendments. In respect of
ships under construction and the products which tech-
nical documentation was approved by the Register before
the enforcement of the rules, those rules are to be applied
which were in force at the time of this documentation
approval (see also Section 3, Part I "Classification" of
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Rules for the Classification and Construction of Sea-
Going Ships').

1.3.3 Deviations from the Rules.

1.3.3.1 The Register may allow to use materials, ship
structures or particular arrangements and products to be in-
stalled on board, other than those required by the rules,
provided they are as effective as those specified by the rules.
Where ships covered by international conventions and
agreements are concerned, deviations 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 are to be submitted to the
Register enabling to ascertain that the materials, struc-
tures and products in question meet the requirements
ensuring the ship safety, safety of life at sea, safe carriage
of goods by sea and by inland waterways as well as
prevention of pollution from ships.

1.3.3.2 Where the structure of a ship, its machinery,
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 or in the Register
of Ships. The restrictions are withdrawn subsequent to
satisfactory results obtained in service.

1.4 DOCUMENTS

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

.2 seaworthiness certificates stipulated by the Mer-
chant Shipping Code;

.3 certificates stipulated by international conventions
and codes;

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

.5 certificates for materials and products confirming
their compliance with the requirements of the Register
rules.

1.5 THE REGISTER RESPONSIBILITIES

1.5.1 The Register entrusts carrying out inspections
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 commitments
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

1.4.1 As a result of its activity, the Register issues commitments by the Register and the suffered
relevant certificates: losses.
2 SURVEYS

2.1 GENERAL

2.1.1 For the surveys to be carried out, the ship-
owners, administrations of shipyards, manufacturers and
other enterprises shall ensure that the Register re-
presentatives have the opportunity to carry out ship
surveys, as well as free access to all places where ma-
terials and products are manufactured and tested, and
shall provide all conditions for the surveys to be carried
out.

Where necessary, the Register may require to pro-
vide the access to surveyed items as well as the condi-
tions for performing the work by Surveyors to the

"Hereinafter referred to as "the Rules".

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 Reg-
ister 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 materials and structures, as well as products, to
which the requirements of the Rules apply shall be ap-
proved 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 enterprises to the
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higher Register Inspectorate. 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 violates the
Rules or if the other party to a contract violates it.

2.1.6 When a material or product proves defective
under a valid certificate, the Register may require addi-
tional 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 technological pro-
cesses 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 accordance
with technical documentation approved by the Register.

2.2.3 During surveys, the Register may check com-
pliance with structural, technological and production
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 construction or repair, manufacture
of materials and products, the Register shall approve the
application of new materials, products 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 manufacture
of materials and products are carried out by Surveyors to
the Register, or may be entrusted by the Register to an-
other classification body in accordance with Agreement
on Mutual Substitution.

2.2.6 In cases specified by the Register, the manu-
facturing works will be surveyed by the Register to in-
spect the facilities for manufacturing materials and
products complying with the Register requirements.

2.2.7 In the process of surveys during manufacture
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 ac-
cordance with the Register requirements shall be pro-
vided with the documents specified by the Register 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 spe-
cial conditions for the application of particular products.

2.3 SURVEYS OF SHIPS UNDER CONSTRUCTION,
RECONSTRUCTION AND CONVERSION

2.3.1 Surveys of ships under construction, re-
construction and conversion are carried out by Surveyors
to the Register on the basis of technical documentation
approved by the Register. The scope of examinations,
measurements and tests during surveys is determined by
the Register on the basis of current instructions and
proceeding from the situation.

2.4 SURVEYS OF SHIPS IN SERVICE

2.4.1 Surveys of ships in service is carried out ac-
cording to Rules for the Classification Surveys of Ships
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 international
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 Pol-
lution from Ships, 1973 and Protocol, 1978 thereto;

International Convention on Load Lines, 1966;

International Convention on Tonnage Measurement,
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 Collisions
at Sea, 1972;

Final Acts of the World Administrative Radio Con-
ference, 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;
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inter-governmental agreements on load lines in
force;

other normative documents used in international sea-
going practice.

The provisions of the above conventions and agree-
ments apply to ships engaged on international voyages.

2.5.2 Surveys of items falling under the requirements
of international conventions and agreements are carried
out in conformity with approved technical documenta-
tion and the normative documents of the Register con-
sidering 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

For the purpose of Rules for the Classification and
Construction of Sea-Going Ships the following defini-
tions and explanations have been adopted (unless ex-
pressly provided otherwise in particular parts of the
Rules).

1.1.1 Definitions.

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 passen-
gers, crew and their effects.

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

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

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.

Place of refuge is any naturally or artificially
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.

Docklift ship is a dry cargo ship adapted to
carry out cargo handling operations using the docking
principle in ports and protected water areas.

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

aspecial 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 2.2.9 of the present Part of the Rules;

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 pres-
sure 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;

an oil tanker (>55°C) is a ship of inland
navigation intended for the carriage of petroleum pro-
ducts 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) is a ship
intended for recovery of crude oil and petroleum products
having a flash point above 60°C from the sea surface;

bilge water removing ship is a ship de-
signed 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 1.5.9, Part VI "Fire Protection" of the
Rules.

Classed among passenger ro-ro ships are also those
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 decks
at ferry crossings.

Floating crane is a crane structure on a float-
ing hull of pontoon or similar type, which is intended for
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cargo — handling or other working operations (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 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).

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-pro-
pelled floating structure, having the pontoon-type or
ship-type hull, which is usually in operation at the quay
wall (shore). These ships include floating hotels and
hostels, floating workshops, floating power plants,
floating warehouses, etc.

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 superstructure and an
after weather cargo deck for processing of the cargo at
sea. The ship may be used for towing operations pro-
vided the appropriate requirements 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 in-
cluding passengers (by these ships are meant research,
expeditionary, hydrographic, training ships; whale and
fish factory ships and other ships engaged in processing
of living resources of the sea and not engaged in catch-
ing, and the like ships).

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

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

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 plat-
forms, manned submersibles and diving systems) are
given in relevant rules for the classification and con-
struction of such types of ships.

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

1.1.2 Explanations.

For the purpose of the present Rules classification
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 speci-
fied 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 including fire fight-
ing equipment,

and thereby permit safe operation of the ship in ac-
cordance with its purpose.

Additional requirements are the require-
ments imposed by the Register in carrying out its ac-
tivities, which are not provided for by the Rules but
which affect the implementation of the Rules.

cm.B1 Rules means the rules listed in 1.3, General

Regulations for the Classification and Other
Activity.

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 construction 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 is a physical person or legal entity
operating a ship on his (her) or its own behalf irrespec-
tive of the fact whether he (she) or it is the proprietor or
is operating the ship on some other legal basis.

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.

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

1.2 APPLICATION

1.2.1 Rules for the Classification and Construction
of Sea-Going Ships apply to:
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.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; cm.51

.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 or 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 are to 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 construction of such ships:

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

.2 nuclear support vessels (see Rules for the Clas-
sification and Construction of Nuclear Support Vessels);

.3 gas carriers (see Rules for the Classification and
Construction of Gas Carriers);

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

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

.6 high-speed craft (see Rules for the Classification
and Construction of High-Speed Craft);

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

.8 manned submersibles and diving systems (see
Rules for the Classification and Construction of Manned
Submersibles and Diving Systems);

.9 sea-going pleasure boats (see Rules for the Clas-
sification and Technical Supervision of Sea-Going
Pleasure Boats).

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 regulat-
ing the assignment of class to a ship or a shipboard re-
frigerating plant.

1.2.6 Confirmation of compliance with the require-
ments of the Register rules is the Register's prerogative
and is carried out in accordance with the procedure es-
tablished 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 PROVISIONS

2.1.1 Assignment of the Register class to a ship
means confirmation by the Register that the ship con-
struction 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 con-
struction, 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 con-
dition 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 re-
newed 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 mea-
sure 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 valid it is
certified by the wvalid Classification Certificate on
board.

2.1.6 Classification Certificate shall cease to be valid
and the class shall be liable to be suspended in the fol-
lowing cases (including cases where the annual survey is
not completed and the validity of Classification Certifi-
cate is not confirmed within three months from the date
fixed for the annual survey):

if the ship as a whole or her separate elements have
not been subjected to scheduled periodical or occasional
surveys in specified terms;
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after an accident, the ship shall be submitted for
occasional survey at the 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 a ship's items has been performed
without the agreement of 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 as-
signment or confirmation 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 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 fulfilment 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 spe-
cially 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 re-
instatement 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 in-
troduces 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 ex-
cludes them in case of withdrawal or cancellation of a
class. When the validity of a class is suspended, appro-
priate entry shall be made in the Register Book indicating
that the validity of a class is suspended up to the stated
date.

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 classifi-
cation and additional distinguishing marks and de-
scriptive notations defining structure and purpose of a
ship or floating facility.

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

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

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

K®, K% , (K% — for other non-self-propelled
ships and floating facilities.

2.2.2 Depending on the Rules on the basis of which
a ship or a floating facility was surveyed, and the clas-
sification body which carried out the survey, the char-
acter 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® (see 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 manufactured according to the
Rules of another classification body recognized by the
Register and surveyed by that body during their con-
struction and manufacture, when classed with the Reg-
ister are assigned a class notation with the
character of classification: KM»*, KE% or KX
(see 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)% or (KE)% or (K)Xk (see 2.2.1);
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.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 KE% or K%k.

This also applies when a ship or floating facilities
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.

2.2.3.1 Ice category marks are assigned to ice-
breakers and ice ships:

d 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 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;

.3 the following definitions are used for the de-
scription of ice navigation conditions:

ice concentration is a measure of ice con-
tinuity, 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 is ice of concentration 7 to
8 where most of the floes touch each other forming ice
isthmuses;

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

compact ice is ice of concentration 10.

2.2.3.2 If an icebreaker complies with the require-
ments of the Rules, one of the following ice category
marks is added to the class notation: JIJI6; JIJI7; JIJIS;
JIJI9.

Icebreakers of the above categories have the fol-
lowing tentative service characteristics:

.1 JIJI6 — intended for ice breaking operations 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;

.2 JUI7 — intended for ice breaking operations 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 un-
broken ice up to 1,5 m thick. The total shaft power not
less than 11 MW;

.3 JUI8 — intended for ice breaking operations 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 cap-
ability in unbroken ice up to 2,0 m thick. The total shaft
power not less than 22 MW,

.4 JIJI9 — intended for ice breaking operations on
coastal routes in arctic seas during winter/spring navi-
gation in ice up to 4,0 m thick and summer/autumn na-
vigation without restrictions. Continuous motion
capability in unbroken ice less than 2,5 m thick. The total
shaft power not less than 48 MW.

2.2.3.3 Categories of ice class ships:

.1 if a self-propelled ship complies with the relevant
requirements of the Rules, one of the following ice ca-
tegory marks is to be added to its class notation: JIV1,
Jy2, J1Y3, J1Y4, JY5, Y6, JIY7, JYS8, JIY9. Ice
category marks need not be added to the class notation of
non-self-propelled ships;

.2 categories JIV1, JIV2, JIY3 which form the
group of non-arctic categories refer to ships intended for
navigation in freezing non-arctic seas (non-arctic ships);

.3 categories JIY4, JIVS, JIV6, JIY7, JVS, JIY9
which form the group of arctic categories refer to ships
intended for navigation in arctic seas (arctic ships);

.4 for tugs, depending on the compliance with the
appropriate ice category requirements, one of the fol-
lowing marks is added to the class notation: JIY2, JIY3,
JIv4, JIVS.

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 are to be used when
choosing the ice category of arctic ships. It is not per-
mitted 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 require-
ments of the Ice Certificate or another document speci-
fying the conditions of safe operation of the ship in ice
depending on the ice category mark, the ship’s specific
features, ice conditions and icebreaker 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 op-
erating independently, permissible speeds which a ship
under the ice conditions set out in the table may reach
when navigating in fractures between floes or sur-
mounting ice isthmuses without running a heightened
risk of damage through contact of hull with ice.
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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 Barents| The Kara [The Laptev| The East The  [The Barents| The Kara [The Laptev| The East The
ening Sea Sea Sea Siberian | Chuckchee Sea Sea Sea Siberian | Chuckchee
Sea Sea Sea Sea
ENHME | ENHME | ENHME | ENHME | ENHME | ENHME | ENHME | ENHME | ENHME | ENHME
Jv4 IN -t |- -] - === - —tt | —— =+ | —— =+ | ——++
IEN — e e e -+ ot — —++ — —++ — 4+
JIYS IN ——++ -t -] - —-——= ++++ — — —++ — —++ — —++
IEN ot ——* | ———t | ———+ | ——*+ -+ ot *t - ot
JIY6 IN *t —_ | - -+ - ==+ | ===+ - -+ —+++ —+++ —+++
IEN -+ ok — ok — — ki -+ -+ +H+ - -+
Jy7 IN +H++ —_tt | ==+ ———+ | ——++ -+ -+ -+ -+ ++++
IEN -+ -+ ot ot ot -+ -+ -+ +H++ +++
JIV8 IN -+ -+ — *4t —*4t *tt -+ -+ 4+ -+ -+
IEN -+ -+ +H+ -+ -+ -+ -+ -+ -+ -+
JIY9 IN -+ -+ -+ -+ -+ -+ -+ -+ -+ -+
IEN -+ -+ -+ -+ -+ -+ 4+ -+ -+ -+

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)

Table 2.2.3.4-2

Ship category Permitted type and thickness of ice
Winter/spring navigation Summer/autumn navigation
J1V4 Thin first-year Medium first-year up to 0,9 m
JIY5S Medium first-year up to 0,8 m thick Medium first-year
JIV 6 Medium first-year Thick first-year up to 1,5 m
JY 7 Thick first-year up to 1,8 m Second-year
JIV8 Multi-year up to 3,4 m Multi-year
JY9 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 >2,0m

Thick first-year >12m

Medium first-year 0,7— 12 m

Thin first-year <0,7m

2.2.3.5 When choosing the -category of ice 2.2.3.6 Arctic ships may navigate in non-arctic

strengthening for non-arctic ships, it is recommended to  freezing seas in ice conditions corresponding to those
use mean values of permitted conditions of ice naviga-  stated in 2.2.3.4-2 and 2.2.3.4-3.
tion set forth in Table 2.2.3.5.



22

Rules for the Classification and Construction of Sea-Going Ships

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/autumn
navigation navigation
JV4 6—8 open floating first-year ice 0,6 0,8 Continuous motion
JIYS open floating first-year ice 0,8 1,0
JY6 open floating first-year ice 1,1 1,3
Jy7 close floating first-year ice 1.4 1,7 Episodic ramming
JVY8 10 close floating 2,1 3,0 Regular ramming
second-year ice

JY9 12 very close floating and 3,5 4,0 Surmount of ice ridges

compact multi-year ice and episodic ramming

Table 2.2.3.5

Ship category

Permitted thickness of ice, in m

Independent navigation in open pack ice
at a speed of 5 knots

Navigation in channel following an
icebreaker in compact ice at a speed

Type of operation

of 3 knots
JIV1 0,40 0,35 Episodically
JY2 0,55 0,50 Regularly
JY3 0,70 0,65 Regularly

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

Table 2.2.3.7
Present Rules | Rules, edition || Present Rules | Rules, edition
1995 1995
Ice ships Icebreakers

JIY1 J4 JLI16 JLJ14
JIY2 JI3 JLI7 JIJI3
JY3 J2 JUJI8 JIJ12
Jv4 J1 JIJ19 JII
JIYS VI
JIV6
JY7 VIJIA
JIV8
JIV9

2.2.4 Subdivision distinguishing marks.

Ships complying with the applicable requirements of
Part V "Subdivision" and fully complying with the re-
quirements 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
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 requirements
provided for ships operating only in restricted areas of
navigation are assigned one of the following marks: I, II,
IICII, IIICIT or IIT added to the character of classifi-
cation to clarify restrictions of the ship navigation as
follows:

.1 I — 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 I — 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 IICIT — 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 al-
lowable distance between the places of refuge not more
than 200 miles;
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4 IIICIT — 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 III — harbour, roadstead and coastal navigation
within limits established by the Register in each case.

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 de-
fine the allowable conditions of ship's navigation re-
sulting 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 condi-
tions of navigation for ships of river-sea navigation ITICIT
are determined as the geographical 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 re-
fuge 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 are to be de-
termined 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.
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 Tonian 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)

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

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
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Table 2.2.5.3 — continued

Basin

Geographical restrictions

Season

The North Sea

The Mediterranian Sea
of Cyprus Island

The Black Sea

The Aegean Sea
of Patraikos

The Sea of Japan and
the Sea of Okhotsk

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 ports

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

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
March to October

March to November

Throughout the year

Throughout the year
Throughout the year

Throughout the year
June to October

2.2.5.4 Whatever the area of navigation of ships
whose stability does not comply with the requirements 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 appro-
priate restrictions by introducing the entry into the
Classification Certificate that the ship is not allowed to
navigate in the above winter seasonal zones and areas.

2.2.6 Distinguishing automation marks. cv.b1

Ships and floating facilities complying with the re-
quirements of Part XV "Automation" are assigned one of
the following distinguishing marks: Al, A2 or A3
added to the character of classification depending on the
automation extent of the installation, namely:

.1 Al — automation extent of the machinery in-
stallation of self-propelled ships and floating facilities
sufficient for its operation with unattended machinery
spaces and main control station as well. Passenger ships
and special purpose ships carrying on board more than
200 persons of special personnel are not assigned the
distinguishing mark Al;

.2 A2 — automation extent of the machinery in-
stallation of self-propelled and non-self-proplled ships
and floating facilities sufficient for its operation by one
operator in the main control station with unattended
machinery spaces;

.3 A3 (applicable only to ships and floating facilities
with the main machinery power output up to 2250 kW)
— automation extent of the machinery installation of
self-propelled ships and floating facilities sufficient for
its operation with unattended machinery spaces.

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 the re-

quirements for self-propelled one man bridge operated
ships specified in Part V "Navigational Equipment" of
Rules for the Equipment of Sea-Going Ships, a distin-
guishing mark (OBHM) is added to the character of
classification.

2.2.8 Distinguishing mark for ships
carrying equipment for fire fighting aboard other
ships.

If a ship carries supplementary systems, equipment
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 I11B, 111,
I12B, I12 or II3B are added to the character of classifi-
cation 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 2.13,
Part VI "Fire Protection".

2.2.9 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 ap-
propriate descriptive notation added to the character of
classification of a ship.

The current Register rules cover certain requirements
the fulfilment of which makes possible introducing of the
following descriptive notations in the class notation: tug,
hopper, dredger, catamaran, container ship, crane vessel,
timber carrier, bulk carrier, ro-ro ship, tanker, docklift
ship, oil tanker, oil recovery ship, passenger ship, ro-ro
passenger ship, floating dock, floating crane, pontoon
(transporting pontoon), ore carrier, fishing vessel, bilge
water removing ship, salvage ship, special purpose ship,
birth-connected ship, supply vessel, shipborne barge,
etc.
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The descriptive notation "tanker" shall be accom-
panied by a cargo carried specification in brackets such
as "tanker (water)", "tanker (oil)", "tanker (wine)",
"tanker (cod-liver oil)".

Distinguishing marks and descriptive notations in
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, shall be specified in accordance
with the provisions of rules for the classification and
construction of such ships (see 1.2.2).

If the scope of the Rules requirements which a ship
complies with allows, two of the above-mentioned de-
scriptive notations may be stated in the class notation of a
ship (e.g. passenger hydrofoil craft) or the descriptive
notation may be written as compounds (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 is
to be indicated in the descriptive notation. For example
"oil tanker (>60°C)", "oil/ore carrier (>60°C)",
"oil recovery vessel (>60°C)". cm.B1-goGaeneHo

When adding descriptive notation to the character of
classification such as chemical carrier: oil tanker, bulk
carrier, ore carrier or the word combinations: oil/bulk
carrier, oil/ore carrier etc. after descriptive notation it is
sure to be added (OPII) in Russian text and (ESP) in English
text. This means the necessity to survey these ships based on
the Enhanced Survey Programme.

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

2.2.10 Limitations on validity of some distin-
guishing marks.

When the particular scope of requirements of the
Rules on the basis of which the appropriate distinguishing
marks are introduced in the class notation are met only
under limitations specified by the Register, these distin-
guishing marks and limitations, on exceeding of which
these marks become invalid, are added (in parentheses) to
the class notation, e.g.: KM®JY72IA2ro-ro(JIV72l at
d < 8,4 m).

2.2.11 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: JUHII03-1,
JAUHIIO3-2 or AUHIIO3-3 is added to the ship’s
character of classification, depending on the redundancy
of the dynamic positioning system.

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

Transport ships intended for carriage of refrigerated
cargo in specially equipped spaces and/or in thermal
containers are assigned the distinguishing mark PE®
added to the character of classification.

Along with that such ships shall have a refrigerating
plant classed in compliance with Section 5 of this Part of
the Rules and intended specially to maintain the required
temperature in the said spaces and/or containers, as well
as meet the applicable requirements of Part XII "Re-
frigerating Plants."

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 re-
flected by distinguishing marks and descriptive notation in
the class notation, the confirmation 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. (see
also 1.1.5.2 and 3.3.1.5, Part IT "Hull").

cm.b1

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 PROVISIONS

cm.b1

3.1.1 Prior to the commencement of the work on the
construction of ships or manufacture of materials and
products, the technical documentation within a scope
determined in the relevant parts of the Rules shall be
submitted to the Register for consideration and approval.
If necessary, the Register may require that the scope of
documentation be increased.

Standards and norms for individual materials and
articles agreed with the Register may be submitted in-
stead of a part of documents or of the documentation as a
whole.

The scope of technical documentation for ships and
articles of special design and purpose submitted for
consideration and approval to the Register is established
in each case upon agreement with the Register.

3.1.2 Technical documentation may be submitted to
the Register in one of the following variants:

.1 technical documentation in the scope of a tech-
nical design with subsequent submission of working
plans to the Register for approval;

.2 technical documentation without subsequent
submission of the working plans to the Register for ap-
proval. In this case, the scope of documentation sub-
mitted shall be such that all necessary data are available
therein to ascertain the compliance of the designed ship
or product with the Rules, as well as to provide the
control in the process of manufacture of main structural
assemblies of a ship or product.

The scope of technical documentation for each of the
above-mentioned variants is given in the relevant parts of
the Rules.

3.1.3 Amendments to the technical documentation
approved by the Register relating to parts and structures
provided for by the requirements of the Rules shall be
submitted to the Register for approval before they are
made.

3.1.4 The technical documentation submitted to the
Register for consideration and approval shall be so
worked out or supplied with such additional information
that it would provide ground to be sure that the provi-
sions of the Rules are complied with.

3.1.5 Calculations necessary for determination of the
parameters and values regulated by the Register Rules
are to be performed according to the provisions of these
Rules or the procedures agreed with the Register.

The procedures and methods applied for calculations
shall provide an adequate degree of accuracy of solving
the problem.

Calculations performed by means of computers shall
be made according to the programs having the Register

Type Approval Certificate. The Register may require to
perform the check calculations according to any program.

The Register does not check the correctness of
computational operations in making calculations in-
cluding those according to the programs, having the
Register Type Approval Certificate.

General provisions concerning the approval of the
computer programs and agreement the procedures of
calculations are specified in 12.2, Part 2 "Technical
Documentation" of Guidelines on Technical Supervision
during Construction of Ships and Manufacture of Ma-
terials and Products.

3.1.6 Approval of the technical documentation is
confirmed by putting the appropriate stamps of the
Register on it.

Approval of the documentation by the Register does
not cover those parts or structures shown in it to which
the requirements of the Rules are not applicable.

3.2 DURATION OF VALIDITY OF APPROVED TECHNICAL
DOCUMENTATION
cm.B1-nobaeneHo

3.2.1 The Register approval of the technical doc-
umentation of a ship is valid for the period of 6 years. By
the expiry of this term or in case when the interval be-
tween the date of the documentation approval and the
commencement of ship construction exceeds 3 years, the
documentation shall be checked and corrected to take
account of the amendments to the Register Rules in-
troduced during this period, and submitted to the Reg-
ister for consideration.

The approval ceases to be valid if the above re-
quirements is not complied with.

During construction of series ships in well-grounded
cases the validity of technical documentation approval
may be extended by the Register for the period not ex-
ceeding that required for the completion of construction
of two next series ships.

3.2.2 The validity of the Register non-recurrent ap-
proval of technical documentation on materials and
products (in case of their use on a certain ship under
construction or in service) is limited, respectively, by the
terms materials and products delivery or the terms of
construction of ships they are intended for.

Type approval of technical documentation on mate-
rials and products (irrespective of a certain ship, but as
representatives of certain types of materials or products)
is valid for 5 years.

3.2.3 Approval of standards and other regulating
documents on materials and products is performed for
the period of their validity.
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When revising the standards and regulating docu-
ments they shall be checked to take account of the cur-
rent rules and norms of the Register.

The approval of specifications is valid for 5 years.

3.2.4 Notwithstanding the terms of approval, the
technical documentation on ships, materials and pro-
ducts, as well as the approved standards, and regulating
documents, shall be subjected to compulsory correction
to take into account the adopted provisions of the inter-
national conventions and agreements to which the
country whose flag a ship will be flying is a party.

3.2.5 All the documentation approved by and agreed
with the Register shall be corrected to comply with the
instructions circulated by the Register which provide for
their unconditional fulfilment.

3.3 TECHNICAL DESIGN DOCUMENTATION OF A SHIP
UNDER CONSTRUCTION
cm.B1

3.3.1 General provisions.

Before the beginning of the construction of a ship
technical design documentation proving that the require-
ments of the Register rules applicable to the ship concerned
are complied with is to be submitted to the Register for
consideration. The documentation for consideration is to be
submitted to the Register as a rule in three copies completed
in accordance with the lists given in 3.3.2 to 3.3.11 taking
into account the peculiarities and type of a ship.

3.3.2 General:

.1 general ship's specification (no approval stamps
are needed);

.2 general arrangement plans with indication of es-
cape 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 approval stamps are needed);

4 drawing of explosion-dangerous zones and
spaces;

.5 list of regime measures carried out by the ship-
owner when preparing the oil recovery ship for per-
forming operations on elimination of oil spillage;

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

3.3.3 Hull documentation.

3.3.3.1 In the case of subsequent approval of
working documentation the following documentation is
to be submitted':

! All drawings mentioned below are to 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.

.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 approval stamps are 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 is to be indicated;

.6 shell expansion with indication of the boundaries
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), arrangement of intermediate frames.
Shell expansion for glass reinforced ships is to be sub-
mitted if the outer shell plating has different thickness;

.7 drawings of longitudinal and transverse bulkheads
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 indica-
tion of the type and power of machinery as well as with
indication that seatings and bearers comply with the re-
quirements 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).

3.3.3.2 With no subsequent approval of working
documentation, documentation as stated in 3.3.3.1 is to
be submitted with indication of tables of pressure heads,
compartments, dimensions and position of manholes and
other openings on the double bottom plan (see 3.3.3.1.5).

The following documentation is to be submitted
additionally:

.1 scheme of welding quality control and table of
hull welding containing the following information:
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.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 3.3.3.2.1.1 to
3.3.3.2.1.5 is stated to the full in the drawings of the ship
hull, then submission of the table of welding is not re-
quired;

.2 subdivision of hull into sections, including brief
description of prefabricating and welding methods (no
approval stamps are 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 con-
structing process, containing the information on materials,
methods of forming the structural items, necessary condi-
tions required during hull construction, 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 programme of mooring tests and sea trials;

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

3.3.4 Documentation on arrangements, equip-
ment and outfit.

3.3.4.1 In the case of subsequent approval of
working documentation, the following is to be submitted:

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

.2 strength calculation of closing appliances (no
approval stamps are 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 steering,
anchor, mooring and towing arrangements, as well as
diagram of tractive force for tugs (no approval stamps are
needed);

.5 drawings of signal masts and rigging;

.6 calculation of signal masts and rigging (no ap-
proval stamps are needed);

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

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

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

3.3.4.2 With no subsequent approval of working
drawings the documentation as stated in 3.3.4.1 is to 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 "Arrange-
ments, Equipment and Outfit".

3.3.5 Documentation on stability (no approval
stamps are needed):

.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
various loading conditions with indication of distribution
of cargoes, oil fuel, 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; calculations 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 verifica-
tion according to the Rules and curves of static or dy-
namic stability;

.8 capacity curves;

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

3.3.6 Documentation on subdivision:

.1 calculation on probability estimation of subdivi-
sion (if required) and curves of floodable length of
compartments (no approval stamps are needed);

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

.3 plan of subdivision showing all watertight struc-
tures 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 approval stamps are needed);

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

.6 corner point coordinate table for compartments
and tanks.
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3.3.7 Documentation on fire protection.

3.3.7.1 In the case of subsequent approval of
working drawings the following documentation is to be
submitted:

.1 arrangement plan of fire-proof divisions (doors
included) with indication of the protection method for
cargo ships;

.2 elementary diagrams of fire extinguishing systems;
arrangement of fire extinction stations, fire stations and
control stations of ship's fire extinguishing systems;

.3 diagrams of fire detection and alarm systems;

.4 calculations of fire extinguishing systems: water
fire main system, froth fire extinguishing system, etc.,
(no approval stamps are needed);

.5 schemes or descriptions of insulation, lining, fin-
ishing and deck covering with indication of fire risk
categories of the materials used, as well as calculation of
the amount of combustible materials per 1 m? of the floor
area of the standard spaces, calculation of calorific values
of combustible materials used for veener of non-com-
bustible bulkheads, linings and ceilings, calculation of
the maximum limited volume of combustible materials
used for facings, mouldings, decorations and veneers (no
approval stamps are needed);

.6 full information on fire hazard categories of new
materials used (no approval stamps are needed);

.7 diagram of bunkering, storage and distribution
system for oil fuel with a flash point below 43°C for
ships and helicopters;

.8 list of fire fighting outfit;

.9 control diagram of air medium (for oil recovery
ships).

3.3.7.2 With no subsequent approval of working
drawings documentation as stated in 3.3.7.1 is to be
submitted and additionally:

.1 arrangement plan of fire-proof divisions (doors
included) with indication of numbers of their Type Ap-
proval Certificates or with Reports containing satisfac-
tory results of the fire test required, drawing of items and
elements of fire-proof divisions of types A and B;

.2 drawings of insulation, linings and deck
coverings;

.3 arrangement plan of fire fighting outfit;

.4 list of spare parts and tools;

.5 programme of mooring and sea trials;

.6 fire plans according to 1.4, Part VI "Fire Protec-
tion".

3.3.8 Documentation on machinery and boiler
installations.

3.3.8.1 In the case of subsequent approval of
working drawings the following is to be submitted:

.1 general arrangement plans of machinery and
equipment in the machinery spaces of category A
(see 1.2, Part VII "Machinery Installations") with in-
dication of escape routes also in emergency diesel gen-
erator spaces;

.2 diagram and description of the remote control for
main machinery complete with information on equip-
ment of remote control stations with control devices,
indication and alarm signalling devices, means of com-
munication 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;

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 approval stamps are needed);

.3.7 calculation of the number of shaft bearings, their
position and experienced loads (no approval stamps are
needed);

.3.8 calculation of fitting of propeller and shafting
couplings (no approval stamps are needed);

.3.9 torsional vibration calculations in conformity
with Section 8, Part VII "Machinery Installations" (no
approval stamps are needed);

.3.10 sterntube bearing and sterntube seal lubrication
and cooling diagrams;

3.11 calculation of bending vibration of shaft in
accordance with the requirements of Section 5, Part VII
“Machinery Installations” (no approval stamps are nee-
ded);

.4 documentation on propeller:

4.1 general view of propeller;

4.2 drawings of blade, boss and items for their se-
curing (for detachable blade propeller and controllable
pitch propeller);

4.3 diagrams of actuating mechanism of CP-pro-
peller and its description (no approval stamps are needed
on descriptions);

4.4 drawings of the main parts of the pitch control
gear of CP-propeller, including hydrocylinders, push-pull
rods, pistons, slides, lubricating oil supply tube to hy-
drocylinder 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 ap-
proval stamps are needed);

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

.5.1 general arrangement plans with necessary sec-
tions and sealing details;

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

.5.3 drawings of shafts, gearing, rotors, blades and
blade turning mechanism of vertical-axis propellers as
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well as strength calculations of the driving shaft of rotor,
blade, gearing (no approval stamps are needed on cal-
culations);

.5.4 drawings of bearings and seals;

.5.5 drawings of propeller nozzles and tunnels;

.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 approval stamps are
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 cal-
culation of rolling bearings (no approval stamps are
needed on calculations).

Moreover, the Register may require presentation of
rotational and pendular vibration calculations for steer-
able 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 manual
(no approval stamps are needed).

.6 documentation on refrigerating plants (see 4.3).

3.3.8.2 With no subsequent approval of working
drawings, documentation as stated in 3.3.8.1 is to be
submitted, including information on treatment and geo-
metry of working surfaces, heat treatment, tolerances on
mating parts, hydraulic tests, non-destructive test and
additionally:

.1 calculation of parameters of shafting alignment
(no approval stamps are 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.

3.3.9 Documentation on automation equipment.

3.3.9.1 In the case of subsequent approval of
working drawings, the following is to be submitted:

.1 list of systems, devices and elements used in au-
tomation systems, their technical description with in-
dication 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 automated control,

diagrams of protection, alarm and indication of para-
meters of main engines and CP-propellers;

.5 circuit schemes and block diagrams of automation
systems for main engines (cooling, lubricating oil, fuel
oil preparation systems, etc.);

.6 technical documentation on automation of aux-
iliary 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 diagrams, 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 automation
of starting air compressors, including diagrams of pro-
tection, alarm and indication;

.9 circuit schemes and block diagrams of automation
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 equip-
ment at the main control station and on the bridge;

.13 list of spare parts for automation systems.

3.3.9.2 With no subsequent approval of working
plans documentation as stated in 3.1.9.1 is to be sub-
mitted and additionally:

.1 circuit schemes and block diagrams of automation
systems supervised by the Register and stated in the appro-
priate parts of the Rules which are not indicated in 3.1.9.1;

.2 programme of mooring tests and sea trials.

3.3.10 Documentation on systems and piping.

3.3.10.1 In the case of subsequent approval of working
plans the following documentation is to 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 con-
trolled) for ship trimming by crosstlooding;

.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 bulk-
heads 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
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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, va-
pour emission control; ventilation of accumulator rooms,
cargo pump rooms, enclosed spaces and holds intended
for the carriage of motor vehicles (no approval stamps
are needed);

.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 oil fuel 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 approval
stamps are needed);

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

3.3.10.2 With no subsequent approval of working
plans the documentation as stated in 3.3.10.1 is to be
submitted including the information on materials, in-
sulation, manufacture, assembling, arrangement, hy-
draulic tests, etc. and additionally:

.1 drawings of silencers and spark arresters of ex-
haust gas pipes and uptakes;

.2 programme of mooring tests and sea trials.

3.3.11 Documentation on electrical equipment.

3.3.11.1 In the case of subsequent approval of
working plans, the following is to be submitted:

.1 circuit diagrams of power generation and dis-
tribution from the main and emergency sources of elec-
trical 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;

.3 calculation results of necessary output of ship's
electric power plant providing for the operating condi-
tions 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 approval stamps are
needed);

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

.5 circuit or detailed diagrams of the main current,
excitation, control, pilot, signalling, protection and in-
terlocking 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 approval
stamps are needed);

.7 calculation results of short-circuit currents and ana-
lysis of selective properties of protection equipment for
rated current generators or for generators working in par-
allel in excess of 1000 A (no approval stamps are needed);

.8 calculation results of illumination intensity for
spaces (no approval stamps are 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 ac-
cording to 1.3.2.1.5, Part XI "Electrical Equipment";

.11 diagrams of lubrication systems for electric ma-
chines and air cooling systems for main electric ma-
chines;

.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 bat-
teries of emergency lighting, navigation lights, general
alarm system, fire alarm system and fire smothering
appliances starting devices of the emergency diesel-
generator set (no approval stamps are needed);

.15 results of preliminary calculations of factors ac-
counting for voltage anharmonicity in different parts of
ship's mains when using power semiconductor units (no
approval stamps are needed);

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

.17 calculation of expected efficiency of overload
protection of generator sets by means of disconnection of
the part of consumers with explanations of the number of
disconnection steps and the list of disconnected con-
sumers in every step (no approval stamps are needed);

.18 diagram and drawing of disconnection and
blocking system of electrical equipment which is not
used in operations on elimination of oil spillage;
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.19 instruction on preparation and application of
electrical equipment for elimination of oil spillage de-
termining procedure of compulsory disconnection and
blocking of electrical consumers without Certificates on
Safe Type Electrical Equipment (no approval stamps are
needed);

.20 drawings of equipment layout and cable laying in
dangerous areas and spaces. Documentation (certificates is-
sued by competent bodies), confirming 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 concentrations of gases;

.22 calculation of voltage dip when a consumer with
maximum starting power is switched on (no approval
stamps are 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 elec-
tromagnetic compatibility of ship equipment.

3.3.11.2 With no subsequent approval of working
plans, documentation as stated in 3.3.11.1 is to be sub-
mitted, as well as the following:

.1 drawings of cable runs and their penetrations
through watertight, gastight and fire-fighting bulkheads,
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 embarkation stations at
the deck and outboard (supplying from section switch-
boards);

.3 list of spare parts;

.4 programme of mooring tests and sea trials;

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

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

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

3.3.11.3 Where refrigerating plants are to be classi-
fied, documentation as stated in 3.3.11.1 and 3.3.11.2 is
to contain data concerning electrical equipment of re-
frigerating plant.

3.4 TECHNICAL DOCUMENTATION FOR A SHIP SUBJECT
TO CONVERSION OR RECONSTRUCTION

cm.b1
3.4.1 Prior to commencement of work on conversion
or reconstruction of a ship, technical documentation re-
lating to parts of the hull, machinery and equipment of a

ship liable to conversion or reconstruction is to be sub-
mitted to the Register for consideration.

3.4.2 In case new machinery or arrangements are to
be installed in a ship in service, which are to meet the
requirements of the Rules and which differ substantially
from those fitted initially, additional technical doc-
umentation on new installations shall be submitted to the
Register for consideration in connection with these ma-
chinery or arrangements, within a scope necessary for a
ship under construction (see 3.3).

3.5 WORKING DOCUMENTATION FOR A SHIP
UNDER CONSTRUCTION

cm.B1

3.5.1 General:

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

.2 programmes of mooring tests and sea trials.

3.5.2 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 superstructures
and deckhouses;

.4 drawings of engine and boiler casings, coamings
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 auxiliaries, equip-
ment 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 superstructures
and table of hull welding, containing the information
given in 3.3.3.2.1;

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

.14 Information (booklet) on Stability and Strength
for the Case of Loading, Unloading and Stowage of
Bulk Cargoes Other than Grain (see 1.4.9.7, Part II
"Hull").
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3.5.3 Documentation on arrangements, equip-
ment and outfit:

.1 general arrangement plans of assemblies and parts
of closing appliances in hull, superstructures and deck-
houses, 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.

3.5.4 Documentation on stability:

preliminary Information on Stability and calculations
on which it is based (provided that these are not included
in the documentation submitted according to 3.3.5.1 to
3.3.5.9).

3.5.5 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 documentation sub-
mitted according to 3.3.6.)

3.5.6 Documentation on fire protection:

.1 arrangement plan of fire-proof divisions (doors
included) with indication of numbers of their Type Ap-
proval Certificates or with the Reports containing sa-
tisfactory results of the fire test required. Plan may not be
submitted within the working documentation if the plan
submitted within the scope of technical design according
to 3.3.7.1.1 fully complies with the present require-
ments;

.2 drawings of assemblies and parts of fire-protection
divisions of class A and B;

.3 drawings of insulation, linings and deck coverings;

.4 structural drawings and calculations of separate
typical assemblies and equipment of fire extinction and
fire alarm systems;

.5 diagrams of fire-extinguishing systems;

.6 fire plans according to 1.4, Part VI "Fire Protec-
tion";

.7 structural drawing of air medium control system
(for oil recovery ships).

3.5.7 Documentation on systems and piping:

.1 ship's system drawings:

.1.1 bilge;

.1.2 ballast;

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

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

.1.5 ventilation of accommodation, service, cargo,
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;

.1.10 fuel oil loading and transfer system;

.1.11 liquid cargo loading and transfer system in dry
cargo ships;

.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 oil fuel, 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, fireproof divi-
sions, decks and platforms.

3.5.8 Documentation on machinery and boiler
installations:

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

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

.3 drawings of silencers and spark arresters in ex-
haust 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 arrangement
(bushes, bearings, sealings);

.5 fixed-pitch propeller (together with details of fas-
tening 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, see 3.5.8.6);

.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 is to be agreed with the Register in
each individual case.
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3.5.9 Documentation on automation systems and
devices:

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

3.5.10 Documentation on electrical equipment:

.1 diagrams of main and emergency lighting circuits
in the spaces and places of arrangement of essential ap-
pliances, 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 platforms;

.3 structural assembly drawings (for non-standard
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 dia-
grams of devices intended for measuring non-electric
values (level, pressure, temperature indicators, etc.);

.5 drawings and diagrams of devices for suppression
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 3.3.11.1.

3.5.11 Documentation on refrigerating plants is
specified in 4.3.3.

3.6 FINAL DOCUMENTATION ON A SHIP

cm.b1

3.6.1 Upon completion of construction, testing and
commissioning of a ship, the final documentation on a
ship is to be submitted to the Register for information.

Scope and procedure of submitting the documenta-
tion are to be agreed with the Register before the com-
pletion of construction.

4 CLASSIFICATION OF REFRIGERATING PLANTS

4.1 GENERAL PROVISIONS

4.1.1 For ensuring safety of a ship and preventing
ozone-destructive effect of refrigerants on environment
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 re-
frigerants in accordance with Table 2.2.1, Part XII "Re-
frigerating Plants";

.2 refrigerating plants working with Group I re-
frigerants and comprising the compressors with theore-
tical 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 refrigerated
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 refrigerated
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 re-
quired 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 supervision are
cosidered unclassed.

4.2 CLASS OF A REFRIGERATING PLANT

4.2.1 General provisions.

4.2.1.1 The Register may assign a class to a re-
frigerating 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 require-
ments 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 requirements 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.



Part I Classification

35

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 re-
frigerating plant consists of the following marks:

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

.2 X% — 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;

3 (X)% — 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;

4 X% — 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 shipboard
during a period of time that provides preservation of that
cargo, a distinguishing mark + 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 P is added to the character of
classification if the plant is intended for cooling or
freezing sea products and is in accordance with the re-
levant requirements specified in Part XII "Refrigerating
Plants".

4.2.2.4 Additional character letters of refrigerating
plants:

.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 K is added to the character of
classification of the plant;

.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 I' is added to the character of
classification of the plant;

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 re-
quirements of Part XII "Refrigerating Plants" a character

letter H is added to the character of classification of the
plant.

4.2.3 Additional characteristics.

4.2.3.1 Additional details of conditions for cooling
cargoes on board, specified temperature conditions 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 Classification Cer-
tificate for refrigerating plant and in the Register of
Ships.

4.2.4 Alteration of marks in class notation.

4.2.4.1 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 of a refrigerating plant to
be classed.

4.3.1.1 General provisions.

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, is to 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 is to
be submitted:

.1 technical description of a refrigerating plant (no
approval stamps are needed);

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

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

.4 circuit schemes of working and emergency ven-
tilation 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 in-
stallation of instruments and automatic devices;

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

.7 arrangement plans of equipment in refrigerating
machinery spaces with indication of escape routes;
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.8 arrangement plans of equipment in refrigerated
spaces with indication of places for installation of tem-
perature control devices;

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

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

.11 general arrangement plans of freezing and cool-
ing arrangements and other refrigerating processing
equipment;

.12 circuit schemes of automatic control, protection
and alarm systems;

.13 list of machinery, vessels and apparatus of re-
frigerating plant with indication of technical character-
istics, type (trade-mark), manufacturer and data on Type
Approval Certificate (approval) of the Register (no ap-
proval stamps are needed);

.14 list of control devices and measuring instru-
ments, protection and alarm systems with indication of
technical characteristics, type (trade-mark), manufacturer
and data on Type Approval Certificate (approval) of the
Register (no approval stamps are 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
approval stamps are needed);

.16 drawings of cargo cooling air ducts in thermo-
insulated 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 in-
dication 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 is to
be submitted without subsequent approval of working
documentation, which is also true for the following
documentation to be submitted additionally:

.1 drawings of installation and fastening of ma-
chinery, 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 calculation 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.

4.3.2 Technical design of an unclassed re-
frigerating 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 operating
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 is to be submitted without
subsequent approval of working documentation.

4.3.3 Working documentation on refrigerating
plants:

.1 drawings of installation and fastening of ma-
chinery, 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 sys-
tems for the refrigerating machinery spaces;

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

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

.8 list of spare parts;

.9 test programme.

For unclassed refrigerating plants the documentation
specified in 4.3.3.1, 4.3.3.2, 4.3.3.5 and 4.3.3.6, is to be
submitted.



PART II. HULL

1 DESIGN PRINCIPLES

1.1 GENERAL

1.1.1 Application.

1.1.1.1 Unless provided otherwise, the present Part
of the Rules applies 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 Unrest
of ship | WSSy n | mem | men | m
ricted
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.

1.1.1.2 The scantlings of hull members, essential to
the strength of ships whose construction and main di-
mensions 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 present
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 During manufacture of the structures regu-
lated by the present Part of the Rules shall comply with
the requirements of Part XIII "Materials" and Part XIV
"Welding" and with the approved technical documenta-
tion listed in Part I "Classification".

1.1.2.3 Tightness test of ship's hull is to be carried
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 |
"Classification".

For the purpose of the present Part of the Rules the
following definitions and explanations have been adop-
ted:

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.

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

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 extending
so as if the gunwale were of angular design.

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 measured at side to
the summer timber load waterline.

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.

Block coefficient C, is the block coefficient
at draught d corresponding to summer load waterline, bas-
ed on length L and breadth B, determined by the formula

Moulded displacement (m?) )
LBd

C, =

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

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

0,75a¢ to 1,25a, for ships of unrestricted area of
navigation and limited area of navigation I;

0,7ay to 1,25a, for ships of limited areas of navi-
gation II and IICIT;

0,65aq to 1,25a for ships of limited areas of navi-
gation III and IIICII.

In the fore and after peaks the spacing of primary
members is not to exceed 0,6 m; between the fore peak
bulkhead and 0,2L aft of the forward perpendicular —
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 is not to
exceed 1 m.

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

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

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

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

Machinery space aft corresponds to the po-
sition of the mid-length of the machinery space beyond
0,3L aft of amidships.

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

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 (see 2.12.1.2).

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

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

Lower decks are the decks located below the
upper deck.

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

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

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

Deckhouse top isadeck forming the top of a tier
of a deckhouse. Where the deckhouse has several tiers, the
deckhouse 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 superstructure deck of first
tier, second tier, etc., the deckhouse top is called accordingly
the top of second tier deckhouse, third tier deckhouse, etc.

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.

Deckhouse is a decked 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.

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

Intermediate frames are additional frames
fitted between main frames.

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

Specified speed of ship v is the maximum
speed of the ship, in knots, at the summer load waterline
in still water at rated engine speed of propulsion plant.

2=9,81 m/s> — acceleration due to gravity;

p=1,025 t/m> — density of sea water.

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

1.1.4.1 The scantlings of hull members are regulated ba-
sed on the Rule design loads, calculation methods and safety
factors with due regard to corrosion allowance (see 1.1.5).

1.1.4.2 Derivation of the scantlings of hull members in
the Rules is based on structural idealization using beam
models subject to bending, shear, longitudinal 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 are to be as follows:

R.;;= upper yield stress, in MPa;

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

_235
"o

(1.1.4.3-1)

where 1 =application factor of mechanical properties of steel, obtained
from Table 1.1.4.3;

7, =design specified yield stress for shear stresses, in
MPa, determined by the formula

1, = 0,570, (1.1.4.3-2)
Table 1.14.3

Rey 235 315 355 390

n 1,0 0,78 0,72 0,68

1.1.4.4 The requirements for strength of structural
members and structures as a whole aiming at determining
their scantlings and strength characteristics are set forth
in the Rules by assigning the specified values of per-
missible stresses for design normal 6, = k;G, and shear
7,= k.1, stresses (where k; and k. = factors of permis-
sible normal and shear stresses respectively).

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

1.1.4.5 The buckling strength requirements are im-
posed upon the structural members subject to con-
siderable compressive normal and/or shear stresses
(see 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 is to be the minimum thickness speci-
fied for particular structures in the relevant chapters of
the present Part of the Rules.

For ships of limited areas of navigation II, IICII, III
and IIICII, a reduction in the thickness of hull members
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is permitted, but not in excess of the values to be found
in Table 1.1.4.6.

Table 1.1.4.6
Permissible reduction of minimum hull member thickness

Hull members Service area

II and IICII | III and IICIT
Web frames in way of ballast tanks | 15 per cent 30 per cent
Other hull members 10 per cent 20 per cent

In all cases, unless expressly provided otherwise, the
hull member thickness is not to 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 corrosion
prevention of the hull in accordance with current stan-
dards and other current normative documents.

In any case, the internal surfaces of seawater ballast
tanks shall have epoxy protective coatings or equivalent
anticorrosive coatings in conformity with the manufac-
turer's instructions approved by the Register. The coat-
ings shall preferably be of light colour. Where
appropriate, anodic corrosion protection should also be
used.

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, taken with regard
to service conditions;

T= planned service life of structure, in years; if service life is not
specially prescribed, T shall be taken equal to 24.

For the structures whose planned service life is less
than 12 years, As=0.

1.1.5.2 When there are no special requirements for
service conditions and means of corrosion prevention of
the hull for determining the scantlings of hull members
according to the Rules one should be guided by the data
on the average annual reduction in thickness u of struc-
tural member given in Table 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 com-
partments, u is determined as the average value for ad-
jacent compartments.

For ships of restricted service intended to operate
only in fresh water basins, the value of # may be reduced
2,5 times for group I and 1,2 times for group II; for ships
intended to operate in fresh water basins for a part of

time, u is to be determined by linear interpolation in
proportion to that part of time.

In well-founded cases on agreement with the ship-
owner a reduction of scantlings of certain hull members
may be permitted within the limits agreed with the
Register.

The reduced scantlings shall be expressly indicated
in hull structural drawings submitted to the Register for
consideration.

For ships where the reduction of scantlings is per-
mitted by the Register a special notation will be entered
in the Classification Certificate (see 2.3.1, Part I "Clas-
sification").

1.1.5.3 The factor ok 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+ a.As (1.1.5.3)

where o,.=0,07 +V%s 0,25 for W’'<200 cm’;
o= ﬁ (0,01 +Wi,) for W' =200 cm®
where W'=section modulus of the member under consideration in
accordance with 1.6.4.2;
for As, see 1.1.5.1.

1.1.6 Requirements of international conventions
to be taken into account.

1.1.6.1 Peak and machinery space bulkheads, shaft
tunnels, etc. in passenger ships’.

1.1.6.1.1 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 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 ex-
cept the bulbous bow, the forward perpendicular is to
coincide with the forward edge of the stem on the level
of the deepest subdivision load line.

1.1.6.1.2 Where any part of the ship below the wa-
terline 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 ex-
tension, 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 (see Fig. 1.1.6.1).

1.1.6.1.3 Where a long forward superstructure is
fitted, the fore peak or collision bulkhead on all pas-
senger ships shall be extended weathertight to the next
full deck above the bulkhead deck. The extension shall

"For the purpose of the present paragraph "bulkhead deck", "length
of ship", "deepest subdivision load line" and "margin line" have the

meanings as defined in 1.2, Part V "Subdivision".
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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 1T
1 Plating of decks and platforms
1.1 Upper deck 0,1 022
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 0,137
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, oil fuel or water ballast):
2.3.1 freeboard:
.1 tanks filled with oil fuel 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 oil fuel 0,18 0,18
.2 tank for reception of water ballast 0,21 0,21
233 below the region of alternating waterlines:
.1 tank filled with oil fuel 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 oil fuel 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 oil fuel tanks 0,15 0,15
3.2.3 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 oil fuel 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
4.14 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 (0,1D 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) — 022
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Table 1.1.5.2 — continued

u, mm per annum
Nos Structural member Group I Group 1T
5.4.2 middle strake — 0,137
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 oil fuel 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 — 022
6.2.5 oil fuel 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 — 0223
7.1.5 oil fuel 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.

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.

1.1.6.1.4 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:

.1 where a sloping ramp forms part of the extension,
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;

.2 where the existing ramp does not comply with the
requirements for acceptance as an extension to the col-
lision 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
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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 preclude
the possibility of the ramp causing damage to it in the
case of damage to, or detachment of, the ramp.

1.1.6.1.5 Ramps that do not comply with the above
requirements shall be disregarded as an extension of the
collision bulkhead.

1.1.6.1.6 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.

1.1.6.1.7 An after peak bulkhead dividing the ma-
chinery space from the cargo and passenger spaces for-
ward and aft, is also to be fitted and made watertight up
to the bulkhead deck.

The after peak bulkhead may, however, be stepped
below the bulkhead deck, provided the degree of safety
of the ship as regards subdivision is not thereby dimin-
ished.

1.1.6.1.8 In all cases sterntubes are to be enclosed in
watertight spaces of moderate volume. The stern gland is
to be situated in a watertight shaft tunnel or other wa-
tertight 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 Peak and machinery space bulkheads and
sterntubes in cargo ships'.

1.1.6.2.1 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

'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.

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.

1.1.6.2.2 Where any part of the ship below the wa-
terline 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 perpendicular,
whichever gives the smallest measurement.

1.1.6.2.3 The bulkhead may have steps or recesses
provided they are within the limits prescribed in 1.1.6.2.1
or 1.1.6.2.2.

1.1.6.2.4 Where a long forward superstructure is
fitted, the collision bulkhead is to be extended weather-
tight to the deck next above the freeboard deck. The
extension need not be fitted directly above the bulkhead
below provided it is located within the limits prescribed
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.

1.1.6.2.5 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 freeboard deck may
extend forward of the limit specified in 1.1.6.2.1 or 1.1.6.2.2.
The ramp is to be weathertight over its complete length.

1.1.6.2.6 The number of openings in the extension of
the fore peak bulkhead above the freeboard deck is to be
restricted to the minimum compatible with the design
and normal operation of the ship.

1.1.6.2.7 Bulkheads shall be fitted separating the
machinery space from cargo and passenger spaces forward
and aft and made watertight up to the freeboard deck.

1.1.6.2.8 Sterntubes shall be enclosed in a watertight
space (or spaces) of moderate volume. Other measures
may be taken to minimize the danger of water penetrat-
ing into the ship in case of damage to sterntube ar-
rangements.

1.1.6.3 Double bottoms in passenger ships.

1.1.6.3.1 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
machinery space 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
machinery space, 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
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fore and after peak bulkheads, or as near thereto as
practicable.

1.1.6.3.2 Where a double bottom is required to be
fitted, its depth shall be in accordance with the require-
ments 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
/%
/4

Base line

Fig. 1.1.6.3

1.1.6.3.3 Small wells constructed in the double
bottom in connection with drainage arrangements of
holds, etc. shall not extend downwards more than ne-
cessary. 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 horizontal
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 present paragraph.

1.1.6.3.4 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 Double bottoms in cargo ships other than
tankers.

1.1.6.4.1 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.

1.1.6.4.2 The double bottom depth shall be in con-
formity 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.

1.1.6.4.3 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

permitted 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.

1.1.6.4.4 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 as-
signed 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 Construction of watertight decks, trunks, etc.
in passenger ships and cargo ships.

1.1.6.6.1 Watertight decks, trunks, tunnels, duct
keels and ventilation ducts shall have a strength equal to
that of watertight bulkheads fitted on the same level.
Watertight 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.

1.1.6.6.2 Where a ventilation trunk passing through
a structure penetrates the bulkhead deck, the trunk shall
be capable of withstanding the water pressure that may
be present within the trunk, after having taken into ac-
count the maximum heel angle allowable during inter-
mediate stages of flooding, in accordance with 3.5.1.9,
Part V "Subdivision".

1.1.6.6.3 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.

1.1.6.6.4 In ships constructed before 1 July 1997, the
requirements 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 are to comply with the requirements
of Part XIIT "Materials".

1.2.2 Steel for hull structures.

1.2.2.1 Hull elements are to be fabricated of ordinary
structural steel of grades A,B,D and E with the upper yield
stress R,py=235MPa and of AH,DH,EH and FH higher
tensile steel of grades A32, D32, E32 and F32 with the upper
yield stress R.;; =315 MPa, A36, D36, E36 and F36 steel
grades with the upper yield stress R,;;=355 MPa, and A40,
D40, E40 and F40 steel grades with the upper yield stress
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R,;;=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 consideration 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, steel with improved mechanical through-
thickness properties (Z-steel, see 3.14, Part XIII "Materi-
als") is to 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 are not to be lower than
those required for the steel grade specified in 1.2.3.1.

Hull structural steel stated in 3.2, Part XIII "Mate-
rials" is to 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, including
those intended for prolonged exposure to low service
temperatures, are to be selected according to Figs 1.2.3.1-1,
1.2.3.1-2 and 1.2.3.1-3 for various categories 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 design
temperature of ambient air 7.

In the absence of any other provisions, for the value
of T, the minimum 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
waters as regards cooling conditions.

1.2.3.3 In all cases the value of 7 is not to exceed:

— 40°C' for icebreakers of categories JIJI9, JIJIS, JIJI7

and ships with ice strengthening of categories JIV9,

JIVS, J1Y7, JIV6, JIVYS5;

— 30°C for icebreakers of category JIJI6 and ships with
ice strengthening of category JIV4;

— 10°C for ships with ice strengthening of categories
JV3, J1Y2;

0°C for ships with ice strengthening of category JIV1,

as well as without ice strengthening.

1.2.3.4 An approximate determination of tempera-
tures of structures is permitted based on the values of 7,
obtained by this method in accordance with the re-
commendations 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 (oy,,), exceeding the value 65/ ,
the design temperature of longitudinals may be corrected
by the value of AT;= —10(c,,/65—1)°C.

1.2.3.6 The design temperature of hull structures lo-
cated within the refrigerated cargo spaces is to be assumed
equal to the temperature in the refrigerated cargo space.

The design temperature of the structures forming
boundaries of the refrigerated cargo spaces is to be as-
sumed as follows:

with no insulation fitted on the side of the re-
frigerated cargo space, the temperature in this space;

Table 1.2.34
Design temperature 7,
Hull structure Insulation Heating Cargo space region Region of spaces other]
than cargo spaces
tanks holds
Exposed part of strength deck, side plating portion above Fitted Not provided 7,
summer load waterline (for ships intended to operate in -
ice — above ice belt) as well as adjacent framing and | Not relevant | Provided 0,507
portions up to 1,0 m wide of bulkhead structures, decks, - 5
platforms, topside tanks, ctc. Not fitted | Not provided 0,707, T,+5°C 0,607,
Strength deck portion under unheated superstructures Not relevant | Not provided —10°C
External structures of superstructures and Provided 0,507,
deckhouses Fitted
Not provided 0,707,
Structures cooled on both sides with ambient air Not fitted | Not provided T4
Side plating portion in the region of alternating Fitted Not provided 0,557,
waterline. Ice belt of ships intended to operate in ice
Not relevant Provided 0,357,
Not fitted | Not provided 0,407,
Note. For external structures of underwater portion of the hull 7,=0°C.

'If operation involves sailing into the mouths of northern rivers, the

value of T, is not to exceed —50°C.
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with insulation fitted on the side of the refrigerated cargo

‘A

2,751

1S5

space and with no insulation on the other side, the tem-

perature 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.

Z

cm.B1 1.2.3.7 Depending on the level and type of applied
stress, presence of stress concentrations, complexity of

—{B

structural design of the assemblies and the workmanship,
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.

=50 mm

=50 mm

1.2.3.8 Structural members not mentioned in

Table 1.2.3.7, whose scantlings are regulated by this Part
of the Rules, are to be referred to category 1.

1.2.3.9 For structures with high level of stress con-
centration, subject to dynamic loads (e.g. when mooring
at sea) or being in combined stress state, the use of ¢

3,5r

|~

Grade D or Grade E steel may be required. Steel of 5-B
Grade A is not permitted.

1.2.3.10 In the midship region, the breadth of strakes
referred to category III or made of grade E or EH steel is b’E
not to 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 may be
used throughout the length of the ship.

A

2.5r

cm.B1
Fig. 12.3.7 U

referred to category III
cMm.B1-gobaBn Table 1.2.3.7

cm.b1-no6aeneHo 1.2.3.12

Areas of cargo hatch corners (lined) belonging to members

Member category

topside tanks
8 | Strakes of bottom shell plating including plate keel and inner bottom plating
9 | Upper strakes of longitudinal bulkheads and topside tanks

.1 ships irrespective of ice category and icebreakers of category J1J16
.2 icebreakers of categories JIJI9, JIJI8 and JIJI7

10 | Discontinuous side coamings of hatchways on strength deck

11 | External longitudinal members, plating and framing of long superstructures and plating of sides of short
superstructures and deckhouses (1st tier)

12 | Side plating at cargo ports corners’

13 | Plating and framing (welded members) in ice-strengthening region I (see Figs 3.10.1.3.2 and 3.10.1.3.3);
welded plate stems and sternframes of:
.1 ships of ice categories JIV4, JIV3, JV2, JIV1
.2 ships of ice categories JIV9, JIVS8, JIV7, JIV6, JIYS5 and icebreakers irrespective of category

14 | Rolled section framing of:

Nos Structural members Midship | Outside midship
region region

1 | Sheerstrake and strength deck stringer plate' I 1I (I outside 0,6L)
2 | Bilge strake®? 111 II (1 outside 0,6L)
3 | Strength deck strakes adjacent to longitudinal bulkheads®, strength deck strakes at cargo hatchway corners

including those of lower decks in refrigerated cargo spaces’ 111 1I (I outside 0,6L)
4 | Continuous longitudinal coamings® I 1I (I outside 0,6L)
5 | Transition sections of superstructures sides (see Fig. 2.12.5.3) 111 1I (I outside 0,6L)
6 | Other strength deck strakes except those between transverse edges of hatch openings I 1
7 | Strength deck longitudinals including those of upper strakes in longitudinal bulkheads, sheerstrake, sides of

I
II
II
I

II

II

I

II

I
11

b —

—

1I

11

*In ships longer than 250 m, steel grades not lower than D or DH are to be used.

shown in Fig.1.2.3.7 a,b.
"To be referred to member category 11 all along the ship length.

"In the midship region of ships longer than 250 m, steel grades not lower than E or EH are to be used.
%In ships 150 m in length or below, category Il members are to be fitted throughout their length, if double-bottomed from side to side.

“In ships broader than 70 m, at least three plating strakes adjacent to the longitudinal bulkhead are to be referred to member category III.
5The borders of areas where members referred to this category are used correspond to those shown in Fig. 1.2.3.7, c.
SA steel grade not lower than D or DG is to be used. The borders of areas where members referred to this category are used correspond to those
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1.2.4 Aluminium alloys.

1.2.4.1 This Part of the Rules admits the following
applications of aluminium alloys:

hull,  superstructures  and
12<L <40 m;

superstructures and deckhouses, if L>40 m.

deckhouses, if

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 vehicles and deck heavy
cargo as well as emergency loading are given in the chapters
of the Rules pertaining 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 structures. 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 mem-
ber 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 c,, determined by the formulae:

¢ = 0,0856L for L<90 m,

<M:MJ&f@%ﬁ$ﬂ2mwo<L<xmm
¢ = 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,, is to be multiplied by the reduction factor
@, obtained from Table 1.3.1.5.

Table 1.3.1.5
Area of navigation 0,
1 1
I 1,25—0,25L-1072<1
1ca 1,0—0,20L-10 2
icn 0,86—0,18L-10~2
I 0,75—0,18L-1072

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 fol-
lowing formulae:

for the points of application of the loads below the
summer load waterline

D = DPst T Dws3 (1.3.2.1-1)
for the points of application of the loads above the
summer load waterline

P =Du (1.3.2.1-2)

where p,, = static pressure, in kPa, determined by the formula
p,\'l = 1021';

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 determined by the
following formulae:

for the points of application of the loads below the
summer load waterline
Pw = P, — 1,5cwf7f; (1.3.2.2-1)

for the points of application of the loads above the
summer load waterline

DPw = Pw,— 1,50,z; (1.3.2.2-2)

where p,,, =5¢,a,a,;
for ¢,, see 1.3.1.4 and 1.3.1.5;

Vo L
a,= 0,8 \/Z (ﬁ+0,4)+ 1,5;

a,= k(1= 29>0,267;

k.= factor equal to 0,8 and 0,5 for hull sections forward and aft of
the midship section respectively;
x1= distance of the considered section from the nearest fore or
after perpendicular, in m;
for z;, see 1.3.2.1.
In any case, the product a,a, is not to be taken as less than 0,6.

Distribution of load p,, over the hull section contour
is shown in Fig. 1.3.2.2.

AEEEERER

Fig. 1.3.2.2
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1.3.3 Ship's acceleration at motions.
1.3.3.1 Design acceleration a, in m/s?, at motions in
waves is determined by the formula

a=Ja: + a + 04q; (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 member on
the vertical (index z), horizontal-transverse (index y) and
horizontal-longitudinal (index x) directions are determined
by the following formulae:

aex = 0,1(100/L) Pgo,;
dey = 0,2(100/L) Pgo,;
a.- = 0,2(100/L) ' Pgo,;
apx = (zn/Tp)z\l/ZO;

apy =05 (13.3.1-2)
ap: = 2n/Tp) Vxo;
a,. =0,

— 2 .
Ay = (ZTE/Tr)zeZO,
ay; = (2TC/T,) 9)/0
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:

0,8VL

T, = .
[ L >
1+ 04 —ﬁ(—lm +04)

)

(13.3.1-3)
T, = cB/\/h

where ¢=numerical factor determined on the basis of the data for the
ship of similar type. As a first approximation, ¢=0,8;
h= metacentric height for the most unfavourable conditions of
operation; for a ship in fully loaded condition, #x0,07B
unless more detailed data are available.
For a tanker in ballast condition, 7,, as a first approximation, can
be determined by the formula

T,~3/B;
V= design angle of trim, in rad, determined by the formula

N 0,23
V=07 002

(1.3.3.1-4)

where for @, see Table 1.4.4.3 (¢ =1 for ships of unrestricted service);
0= design angle of heel, in rad, determined by the formula

0 (13.3.1-5)

06 .

P TvosL10° 20

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 is to
be taken equal to 40 m.

At all types of motions, the total acceleration in the
vertical direction a., in m/s%, can by determined be the
formula

_, 09
a-=g VL (1+ka)

where k,=1,6(1—2,5 x;/L)>0 in the forward region;
ka=0,5(1—3,33x;/L)>0 in the aft region;
for x, see 1.3.2.2.
If L<80 m in the Formula (1.3.3.1-6), L is to be taken equal to
80 m.

(1.3.3.1-6)

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) (1.3.4.1)

where /= 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 form-
ing boundaries of the compartments intended for the
carriage of liquid cargoes and ballast in tankers, the
ballast tanks in dry cargo ships as well as the tanks for
ballast and oil fuel is determined depending on their di-
mensions, 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 water-
tight 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 determined by
the following formulae:

Pe = pg(l+asg)z, (1.3.4.2.1-1)
Pe = peglzit bo), (1.3.4.2.1-2)
Pe= P8zt 1), (1.3.4.2.1-3)
pe = 0,75p.g(z: + Az), (1.3.4.2.1-4)
Pe= pchi+pv (]3421—5)

where p,=cargo, ballast or fuel density, in t/m®, whichever is appropriate;
a,= design acceleration in the vertical direction according to 1.3.3.1;
z;= distance, in m, from the member concerned to the deck level
(tank top) as measured at the centreline;
0 and r=as determined by the Formulae (1.3.3.1-4) and (1.3.3.1-5);
Az= height, in m, of air pipe above deck (tank top), but is not to 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;
po= pressure, in kPa, for which the safety valve is set, if fitted,
but is not to 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
3m capacity, the minimum values of p, are not stipulated;
[ 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 appreci-
able; the Formulae (1.3.4.2-2) and (1.3.4.2-3) are used for each
measured value of / and b accordingly,

whichever is the greater.



Part II. Hull

49

1.3.4.2.2 Where a compartment is to be partially
filled proceeding from service conditions, with the
compartment length /<0,13L and compartment breadth
b<0,6B, the design pressure p,, in kPa, for the structures
mentioned below should not be less than:

for the side, longitudinal bulkheads and adjoining
compartment top within 0,255 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 compartment
top within 0,25/ of the line of compartment top and
transverse bulkhead intersection
Pe = pl4—L/J200)]. (1.3.4.2.2-2)

/ and b are to be measured on the level of the free
surface of liquid.

For compartments where />0,13L and/or > 0,68,
the design pressure for the case of partial flooding is
determined in accordance with a special procedure ap-
proved by the Register.

1.3.4.3 The design pressure p,, in kPa, on structures

bounding the bulk cargo hold is determined by the for-
mula

Pe = pcgkc(l + az/g)zl (1343)

where for p,., see 1.3.4.1;
k. = sinzottgz(45°—(p,,_p/2) + cos’a,
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,

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 Formula (1.3.3.1-1) the acceleration in the horizontal-
transverse direction is determined by the formula

a, = Jdz, + (a,, + gsin0)’; (1.3.44-1)

and in the horizontal-longitudinal direction

2 : 2
ax = \/acx + (apx + gsm \lj)

where 0 and \ are determined by the Formulae (1.3.3.1-4) and
(1.3.3.1-5).

(1.3.4.4-2)

1.4 LONGITUDINAL STRENGTH

1.4.1 General provisions and definitions.

1.4.1.1 The requirements of this Chapter apply to
ships of unrestricted service and of restricted areas of
navigation I and II, 65 m in length and upwards, as well
as to ships of restricted areas of navigation IICII,
IICIT and III, 60 m in length and upwards, whose
proportions are stated in 1.1.1.1.

Ships with large deck openings and vessels of
dredging fleet are to comply additionally with the re-
quirements of chapters 3.1 and 3.6 respectively.

1.4.1.2 Special consideration is to be given to ships
having the following characteristics:

.1 proportion

L/B<5;

B/D>=2.5 (for ships of restricted areas of navigation
I1, IICII, ITICIT and III the ratio B/D is obtained from
Table 1.1.1.1);

.2 block coefficient C;,<0,6;

.3 specified speed vy exceeding the value of v, in
knots, determined by the formula

v:k\/z

where k=22 if L<100 m;
k= 2,2—0,25 (L—100)/100 if L>100 m.

(1.4.1.2.3)

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, design
loads shall include still water bending moments and
shear forces, wave bending moments and shear forces,
and for ships with large flare, bending moments 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 condi-
tions 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 as-
sumed 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 are to 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 moment
and shear force are as shown in Fig. 1.4.1.4.

1.4.2 Symbols.

L, =length of the compartment considered, in m;

By =Dbreadth of the compartment considered, in m;
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Shear forces

S el ¢

Bending moments

' NN
\/, \E(+\j,

N

.

Afi Fore

Fig. 1.4.1.4

Ar=difference between the area of horizontal upper
deck projection (including forecastle deck) and summer
load waterline on a length up to 0,2 aft from the forward
perpendicular, in m?;

zp=vertical distance from the summer load waterline to
the upper deck (forecastle deck included), as measured on
the forward perpendicular, in m;

I=actual inertia moment of the hull about the hor-
izontal neutral axis of the hull section under considera-
tion, in cm®;

S'=actual statical moment, about the neutral axis, of
the portion of the considered hull section, located above
or below the level at which the thickness 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 are to be calculated for all actually possible cases
of weight distribution over the length of the ship in-
cluding full-load and ballast conditions for departure and
arrival of the ship. cv.B1

As a rule, when determining the scantlings of
framing members, consideration is to 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 car-
riers 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; cm.B1

.2 for oil tankers:

homogeneous loading conditions (excluding dry and
clean ballast tanks);

partly loaded and ballast conditions for both de-
parture 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.

If partially filled ballast tanks are used in the ballast
condition of the ship, all intermediate conditions of the
above tanks filling between empty and full shall be
considered.

1.4.3.2 The maximum absolute values of sagging
and hogging bending moments M, and shear force Nj,,
are to 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 Nj,, are regarded further as de-
sign 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
et —

Empty hold
_ omply hold |

Ry

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

The bottom longitudinal responses in way of trans-
verse bulkheads are to be determined on the basis of the
bottom grillage calculation in accordance with 3.3.4.1.
The design loads to be considered are not to include the
wave loads mentioned under 1.3.2.2, the angles of heel,
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trim and accelerations at motions determined in ac- "
cordance with 1.3.3.1. 10
1.4.3.4 Where provision is made in ship's design for '
loading conditions resulting in regular change of a sign 038
of the still water bending moment (in fully loaded and 0.6
ballast conditions on direct and return voyages), its 0,4
components at the section with the maximum range of 0.2
bending moment (Fig. 1.4.3.4) are to be determined for
use in the calculation under 1.4.6.3. 0,2 0,4 0,65 0,8 10 YL
AP FP
Hogging Fig. 1.44.1
negative
1
i - e
S v3 N,y = —30¢,BL(C), + 0,7)f>'10 2 (1.4.4.2-2)
| g ; where ¢,,=as determined from 1.3.1.4;
" §§ Cp,= as defined in 1.1.3, but not less than 0,6;
AP . gt S5 /1 and f, = coefficients determined from Table 1.4.4.2, Figs 1.4.4.2-1 and
Sagging X FP =% 14422,
Table 1442
Position of section
along the ship's h 1
length
Fio. 1434 0<x/L<0,2 7,945 fox/L 4,6x/L
& 4. 02<x/L<0,3 1,59, 0,92
03<wL<04 | 1,596—(159%—7)x | 092-22(/L—073)
x (/L —0,3)
. 0,4<x/L<0,6 0,7 0,7
1.4.4 Wave bending mqments and shear'forces. 0.6<v/L<07 0.7+ 3(/L—0.6) 07+ (17.3f—7) x
1.4.4.1 The wave bending moment M,,, in kN/m, x (/L —0,6)
acting in the vertical plane at the section under con- 0,7<x/L<0,85 1,0 1,73f5
sideration is to be determined by the formulae: 085<wL<1.0 | 1-6,67(wL—085) [ fo[l,73— 01 2’55)3](’“4*
hogging bending moment fi= Gy
0 Cp+0,7
M,, = 190¢, BL*Cyor10 7 ; (1.4.4.1-1)
A
sagging bending moment op==-======--- 7
1,59C, Lo-- l
2 3 GFO0T 74 -- - | !
M, = —110¢,,BL*(Cy + 0,7)0010~ (1.4.4.1-2) ’ o T :
where c,,=as determined from 1.3.1.4; 0,4 ‘ I ; | :
o= coefficient determined from Table 1.4.4.1 and Fig. 1.4.4.1; | i | ; i
C,= as defined in 1.1.3, but not less than 0,6. 0.2 Col o
Table 1.4.4.1 ’ : ' WL
— 0 0,2 0,3 0,4 0,6 0,7 085 1,0
Position of section along o AP P
the ship's length .
Fig. 1.4.4.2-1
X X
Z<0’4 2,5 i3 5
04< - <065 1 0,92
1,73C; -—=
x (1—x/L) L T . N ——
L~ 065 035 R b
o ; . I
. i ! i !
1.4.4.2 The wave shear force N,, in kN, at the sec- l : ; - :
tion concerned is to be determined by the formulae: : : ; : : ;
B N S L1 ]
= x/L
positive 0 02 03 04 0607 08 1,0
AP FP
N,, = 30¢,,BL(C), + 0,7)f;"10™%; (1.4.4.2-1) Fig. 1.4.4.2-2
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1.4.4.3 For ships of restricted area of navigation, the
wave bending moments and shear forces determined in
accordance with 1.4.4.1 and 1.4.4.2 are to be multiplied
by the reduction factor ¢ obtained from Table 1.4.4.3 as
well as by the factors ¢ and v determined by the fol-
lowing formulae:

$=0,95(1+p,/1072); (1.4.43-1)
!

where p,=02(0,5+2,5sin f) =0 for conventional bow shape (no bulb);
pp=o*(1+a%) =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;

* 1,5(%)2/']} (i60)

Ly [ 07
430D o
Dy=D+ h,;
h.= height of continuous hatch side coamings, in m (where these
are not fitted, 4.=0);

A= 0,045(—0,25) m L
1

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.

Table 1.4.4.3
Area of navigation 0]
I 1,1—0,23L:1072<1
I 1,0—0,25L-1072
ICIT 0,94—0,26L-10>
IICIT 0,71—0,22L-10">
11 0,60—0,20L-10~2

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 is to be calculated only for ships of length from
100 to 200 m where the relationship Ap/Lzr>0,1 is sa-
tisfied.

1.4.5.2 The sagging bending moment due to wave
impacts on the flare My is to be calculated as follows:

M= —kpe,BL*(C), + 0,7)010 73 (1.4.5.2)

where kr=7(1+ 1,251}0/\/L)clcz, but not more than 23;
c¢1= (L—100)/30 for 100<L<130 m;
c1=1for 130< L <170 m;
c1=1—(L—170)/30 for 170<L <200 m;
3= S5Ap/Lzp—0,5 at 0,1 < Ax/Lzp<0,3;
cy= Ap/Lzp+0,7 at 0,3 <Ap/Lzp<0,4;
= 1,1 at Ap/Lzr>0,4;
for ¢, see 1.3.1.4;
o is obtained from Table 1.4.5.2 and Fig. 1.4.5.2.

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)
oF
0 -~~~
: |
| |
! |
i |
| |
] |
01 F-= ' !
L 1 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} cal-
culated in accordance with 1.4.5.2 is to be multiplied by the
reduction factor ¢ determined from Table 1.4.4.3. For ships
of restricted areas of navigation IIICIT and IIT M-=0.

1.4.6 Hull section modulus and moment of inertia.

1.4.6.1 The requirements of this paragraph regulate
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) ¥, in cm?, at the section concerned is not to be
less than:

M
W=-1-10 (1.4.6.2)

where Mr=|M,,,+ M, | — design bending moment, in kN'm, at the
section concerned equal to the maximum absolute value of
algebraic sum of M, and M,, components at this section;
for M, see 1.4.3, in kN'm;
for M,,, see 1.4.4;
175

=—— MPa.
°=

1.4.6.3 In cases specified by 1.4.3.4 the section
modulus W determined in accordance with 1.4.6.2 is to
be multiplied by the factor m obtained from the formula

m=1 e Mat MR+ MS
10M3> " 0,076¢,,BL*(C, + 0,7)
(1.4.6.3)

where M™" MM = absolute values of hogging and sagging bending
moments at the maximum range section, in kN'm
(see Fig. 1.4.3.4),

but not less than 1.
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1.4.6.4 For ships for which the bending moment due
to wave impacts on the flare (see 1.4.5) is to be con-
sidered the section modulus W, in cm’, at the section
concerned is not to be less than:

M 3
W—G—T-IO (1.4.6.4)

where M7= |Mj,,+ M,,+ My — design bending moment, in kKN'm, at the

section concerned equal to the maximum absolute value of
algebraic sum of M;,, 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 (see 1.4.4);

Mp=as determined from 1.4.5;

for o, see 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 is to 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 is to be gradually reduced to-
wards 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 per-
mitted 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) is not to
be less than:

Wmin = CwBLz(CI) + 097)11 (1467-1)

where for ¢,,, see 1.3.1.4.

For ships of restricted area of navigation, the mini-
mum hull section modulus, in cm®, within the midship
region (for deck and bottom) is not to be less than W,
or Wpin,, Whichever is the greater, determined by the
following formulae:

Wmin] = (PWmin;
I/Vmin2 = 0395¢V(P Wmin

(1.4.6.7-2)
(1.4.6.7-3)

where for ¢, see Table 1.4.4.3;
for ¢, see the Formula (1.4.4.3-1);
for v, see the 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 are to be maintained within 0,4L
amidships. However, in special cases, based on con-
sideration of type of ship, hull form and loading condi-
tions, 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 is not to be less than:

min = 2Cw b+ 5 .4.0.9-
Lnin=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, is to be
multiplied by the reduction factor ¢, determined by the
formula

18

Oo=0MN m (1469-2)

where for ¢, see Table 1.4.4.3;
for n, see 1.1.4.3;
(L/D)imax =maximum permissible value of L/D for the area of navi-
gation under consideration, obtained from Table 1.1.1.1.

1.4.7 Thickness of side shell plating and con-
tinuous 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 is not to
be less than:

5= 05 st_ﬁ Nw)[é‘ 102 (1.4.7.1)

where N;,,=as defined in 1.4.3.2, in kN;
for N,,, see 1.4.4.2 and 1.4.4.3;
t= 110/m 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 are not to be less than:

= M}E o102 ; (1.4.7.2-1)
s = Nsw —_L_ Nw % al-102 (1472-2)

where for Ny, N,, see 1.4.7.1;
a,= 0,27,
o= 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 the
required thickness of side plating and members in
question is to be calculated according to the procedure
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);
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for bottom 1}, at moulded base line (top of plate keel).
For ships with continuous longitudinal strength mem-
bers 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,=2(0,9 + 0,2y/B) (1.4.8.1)

where z=distance from neutral axis to 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 are to be measured to the point giving the
largest value of z,.

1.4.8.2 When calculating the hull section modulus,
all continuous longitudinal strength members are to be
taken into account, including continuous hatch side
coamings, and, where the ship's design provides for
multiple hatchways — the longitudinal deck strips be-
tween them on condition the deck strips are effectively
supported by longitudinal bulkheads, including the top-
side tank bulkheads (inner skins).

The sectional area of long bridges or deckhouses is
to be included with the reduction coefficient which si-
milarly to stresses in the ship's hull and superstructure
(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 in-
cluded 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, includ-
ing 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+ C, L

C=m+ =7 D PR

(1.4.8.2)

where {— 0,10 at n=1;
M- 0,12at n=2;
n= number of longitudinal strips over ship's breadth;
2l = 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),

! —

o

i

AlL - P/ Al
@ Longitudinal deck strip
( ; @ Transverse deck strip
) (
= 55 )

= I
/>\ 7
5d,= Sav /

7 j

4 Al B p/

Fig. 1.4.8.2
Longitudinal deck strips to be included in the calculation of hull section modulus
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All 2= 4]7312 S‘ll.z

where f= sectional area of one longitudinal deck strip, in cm?;
B, ,= breadth of ship in way of longitudinal deck strip termination,
in m;
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 106"s;; >nf and b" > b’

@[+ 1)

AL, = 13)110/ ,

where §',=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 m in length and/or 1,2 m in breadth, and scallops,
where scallop-welding is applied, are to 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 deducted, 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—Xb) (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 exceed 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 are to extend so far be-
yond 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:

z W,
n Wn=1

(1.4.8.5)

where z=distance of strength deck (upper face plate of continuous
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;
1 =actual section modulus and Rule section modulus with
n=1 for the deck (continuous hatch coaming) or bottom
respectively,

Wa, Wy-

are to 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 Load-
ing 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 permissible 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 combined
stresses due to vertical and horizontal hull girder bend-
ing, as well as torsional and lateral loads, have to be
considered;

ships for which uneven loading, i.e. uneven dis-
tribution of cargo and/or ballast, is possible. Ships of less
than 120 m in length, which design takes uneven dis-
tribution of cargo or ballast into account, belong to ca-
tegory II;

chemical tankers and gas carriers.

Category II:

ships with arrangement giving small possibilities for
variation in cargo and ballast distribution, ships on reg-
ular and fixed trading pattern where the Loading Manual
gives sufficient guidance and in addition ships not falling
under category L.

1.4.9.3 A Loading Manual is a document approved
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.).

1.4.9.4 A loading instrument is an instrument ap-
proved by the Register, which is either analog or digital
by means of which the still water bending moments,
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shear forces and torsional and lateral loads, where re-
quired, in any load or ballast condition can be easily and
quickly checked at specified readout points.

The number and position of sections and permissible
still water bending moments and shear forces as well as
the limitations due to torsional and lateral loads are to be
approved by the Register.

Single point loading instruments are not acceptable.

An approved operational manual is to be provided
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 loadline displacement, are to be
provided with the Loading Manual approved by the
Register. In addition to the Loading Manual, all ships of
category I are to carry a loading instrument approved by
the Register (requirements for loading instruments are
given in Annex 4).

1.4.9.6 For bulk carriers, 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 should
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 1.4.11.4, 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 un-
loading 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: max-
imum permissible forces and moments affecting the hull
during loading, unloading and the voyage.

The Information (booklet) is to 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 Car-
goes Other Than Grain, one should be guided by the
recommendations contained in Collection of Regulating
Documents of the Register No 9.

1.5 VIBRATION OF HULL STRUCTURES. VIBRATION
STANDARDS

1.5.1 General.

1.5.1.1 Main and local hull vibration may be de-
termined for a preliminary assessment of vibration
parameters at the design stage. Irrespective of the results
of vibration calculations for the first ship of a series or
for single buildings, vibrations are to be measured in
order to determine the vibrational characteristics of ships
proceeding from the standards of permissible vibration
parameters given in 1.5.7.

The measurement procedure stipulating the scope
and sequence of measurements is to be approved by the
Register.

1.5.1.2 The standards of permissible parameters of
the main hull vibration of ships under way and local
vibration of hull structures are the basic criterion for an
estimate of their vibration characteristics. The standards
have been established proceeding from the condition of
ensuring the strength of hull structures.

Besides the purposes of 1.5.1.1, the vibration stan-
dards may be used for evaluation of vibration in ships
being designed by comparing them with the appropriate
calculation results (see 1.5.5).

Vibration standards for ship machinery and equip-
ment shall be found in Section 9, Part VII "Machinery
Installations".

1.5.2 Application.

The requirements of this Chapter specifying the
procedure of performing the calculations of the main hull
vibration (see 1.5.3) apply to sea-going displacement
ships with metal hull of 80 m in length and above.

1.5.3 Definitions.

Main hull vibration means vibration of
ship's hull generated by the forces involved on account of
operation of propeller, main engine or caused by the
action of waves.

Vibration of superstructures and
deckhouses means vibration of superstructures and
deckhouses about the hull generated by its vibrations
(mainly, bending and longitudinal).

Local vibration means vibration of hull
structures (plates, stiffeners, framing members, grillages,
etc.) generated by propeller, unbalanced machinery lo-
cated near these structures or by the main hull vibration
of the ship under way.

Exciting forces means any external forces or
moments of forces acting on vibrating system and
causing its vibration.

First-order frequency means frequency of
exciting forces variation equal to the propeller speed.
Forced vibration of the system arising at this frequency is
called first-order vibration.

Top-order frequencies means fre-
quencies of exciting forces variation equal to the dou-
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bled, trebled, etc. propeller speed. Forced vibration of the
system arising at such frequencies multiple to propeller
speed is called vibration of the second, third, etc., order,
respectively. In this case frequency of exci-ting force
variation equal to the product of propeller speed by the
number of blades is called first-blade (or blade); fre-
quencies multiple to it are called second-blade, third-
blade, etc., and vibration arising at these frequencies, for
example, in case of four-bladed propeller is called blade
vibration of the fourth order, second-blade vibration of
the eighth order, etc., respectively.

Main order frequencies of exciting
forces generated by internal combustion
engines means frequencies of variation of unbalanced
forces and moments of inertia forces equal to the engine
crankshaft speed (first order) or double speed (second
order) as well as frequencies of variation of capsizing
moments the order of which is equal to the cylinder
number (two-stroke engines) or to half the number of
cylinders (four-stroke engines).

1.5.4 Technical documentation.

Upon completion of mooring and sea trials the
technical conclusion on the results of vibration mea-
surements is to be submitted to the Register. The tech-
nical conclusion is to be approved by the management of
the organization conducting the measurements and is to
contain the assessment of ship vibration characteristics
proceeding from the existing standards. This document
includes the information on arrangements to be carried
out with a view to reducing the vibration as well as on
check (repeated) measurements used for confirmation of
efficiency of the arrangements.

In separate cases, the Register reserves the right to
require the preliminary conclusion of the enterprise tak-
ing measurements of vibration.

1.5.5 Calculation of main hull vibration of the
ship under way.

1.5.5.1 Calculations of frequencies and basic modes of
natural frequencies of hull vibration for ship being designed
as well as estimation of parameters of its forced vibration
under way are carried out according to the procedure ap-
proved by the Register.

1.5.5.2 Calculations of main hull vibration of the
ship under way are to be carried out for the main oper-
ating loading conditions.

The calculation of natural (resonant) frequency
spectra of hull vibration in vertical and horizontal-
transverse directions within the range of inducing forces
frequency variation to the blade frequency inclusive is to
be made.

In this case for horizontal-transverse vibrations of
hull of dry cargo ships, as a rule, consideration is to be
given to their interdependency with torsional vibrations;
deviations may be permitted on special agreement with
the Register. When calculating the natural frequency of
vibration, it is recommended to take into account the

interaction of hull and added large masses (grillages,
deckhouses, etc.). For the top mode vibrations (generally,
above the third mode) account of such interaction is
necessary.

In addition, the amplitude estimation of vibration
displacement of the hull forced vibration (including re-
sonant) is to be carried out in the aftermost section at the
point where vibration is normalized. Such estimation is
carried out for the main specified running conditions.
The obtained values are compared with the values spe-
cified in 1.5.7.

1.5.6 Calculation of local vibration of hull struc-
tures.

1.5.6.1 The local vibration strength of the hull struc-
tures subject to vibration loads is checked by the appro-
priate calculations performed at the designing stage ac-
cording to the procedure approved by the Register.

1.5.6.2 The basic condition of ensuring the vibration
strength of hull structures in way of influence of vibra-
tion loading is to prevent the possibility of origination of
their resonance oscillations for the main operating con-
ditions of the ship.

In this case, only local vibration calculation is to be
made to evaluate the lowest natural frequencies of hull
structure vibration and to correlate them with the relevant
frequencies of excitation forces listed in 1.5.6.7. When
comparing these frequencies, one should be guided by
conditions of prevention of resonant phenomena stated
in 1.5.6.6.

1.5.6.3 For the hull structures in way of direct in-
fluence of pulsating pressures from propellers
(see 1.5.6.4.1) as well as for the structures in way of
unbalanced machinery (see 1.5.6.4.3) in addition to the
calculations specified by 1.5.6.2 it is recommended to
make additional calculations of their forced vibration
under the action of forces with the blade frequency (for
the region stated in 1.5.6.4.1) or with the rotor speed (for
rotor-type machinery), or with the first- and second-order
frequencies for internal combustion engines (as applied
to the region according to 1.5.6.4.3). These calculations
are carried out to determine the vibration stresses arising
in the plates and framing members which are to be cor-
related with the standards given in Table 1.5.7.2.4.

Note. When the propeller is located in the nozzle, the
calculations of forced vibration of hull structures of the after end of
the ship according to 1.5.6.4.1 need not be performed. However, in this
case it is necessary to carry out the estimation of the local vibration
strength of structures of the nozzle itself according to 1.5.6.2.

1.5.6.4 Calculations specified in 1.5.6.2 are to be
performed for the hull structures arranged in the fol-
lowing regions of the ship:

.1 in way of the direct influence of pulsating hy-
drodynamical pressures from propellers; this region ex-
tends from the aftermost section (transom) to the section
located at a distance equal to single propeller diameter
forward of the disc centre of the latter;
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.2 in machinery spaces in way of unbalanced main
and auxiliary machinery;

.3 in other spaces in way of unbalanced machinery.

1.5.6.5 To be calculated according to 1.5.6.4 under
vibration loading are the following structures:

.1 after peak structures (see also 1.5.6.4.1) — shell plat-
ing with associated framing, inner bottom plating, bulkhead
plating and stiffeners, plating and stiffening of platforms;

.2 engine room structures similar to those listed in
1.5.6.5.1;

.3 structures of other ship spaces in way of un-
balanced machinery similar to those listed in 1.5.6.5.1.

1.5.6.6 To prevent origination of the resonance vibra-
tion, natural frequencies of the first mode hull structure
vibration are to exceed the relevant frequencies of the ex-
citation forces specified in 1.5.6.7 at least 1,5 times for the
plates and 1,3 times for the framing members and stiffeners.

1.5.6.7 When determining the possibility of origination
of resonance vibration of hull structures, the frequencies of
excitation forces are to be taken equal to:

.1 double blade frequency corresponding to the range of
full speed of the ship for the structures subject to direct action
of pulsating pressures from propellers (see 1.5.6.4.1). As an
exception and on special agreement with the Register the
blade frequency may be used as design frequency of the
excitation forces for the structures stated in 1.5.6.4.1;

.2 blade frequency corresponding to the range of full
speed of the ship for the structures of engine room
(where located aft) as well as for the hull part between
the engine room and region according to 1.5.6.4.1.

Where the engine room is located amidships or displaced
aft the frequencies corresponding to the first and second
orders of variation of unbalanced forces of main and
auxiliary machinery are taken as design frequencies;

.3 the first and second orders of frequencies of un-
balanced forces of unbalanced machinery for the struc-
tures in way of this machinery.

1.5.7 Vibration standards.

1.5.7.1 Standard vibration parameters.

1.5.7.1.1 The root-mean-square value of the vibra-
tion rate measured in 1/3-octave band is taken as the
basic parameter characterizing the vibration.

Vibration measurement in the octave band is per-
mitted together with analysis in 1/3-octave band.

1.5.7.1.2 The measured parameters may be the root-
mean-square value of vibration acceleration together
with vibration rate and, in well-grounded cases, the root-
mean-square or peak values of vibration displacement.

1.5.7.1.3 The vibration parameters are measured in
absolute units or in the appropriate logarithmic level unit
— in decibels about the standard threshold limit values
of vibration rate or acceleration equal to 5/10”> mm/s
and 3/10™ nvs®.

1.5.7.2 Permissible values of vibration.

1.5.7.2.1 Main hull and superstructure vibration and
local vibration of ship structures are considered permis-
sible if the root-mean-square values of vibration rate or
vibration acceleration measured in 1/3-octave band do
not exceed the values (levels) stated in Table 1.5.7.2.1
(Fig. 1.5.7.2.1) for each of three inter-perpendicular di-

Table 1.5.7.2.1
Rigid members of hull Ship's structures
and superstructure’'
framing members> plates
Mean geometric Permissible values of specified parameter
| frequencies O,f rate acceleration rate acceleration rate acceleration
/3-octave band, in Hz

ms | dB | m/s*> [ dB | mms [ dB | m/s® [ dB | mmvs [ dB | ms® | 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 10,43 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 | 24 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 12,51 108 | 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

! Places of intersection of decks with strong transverse and longitudinal bulkheads, sides, transom, sides of superstructure, etc.
2 Including supporting girders under foundations for machinery, apparatuses and equipment.
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Fig. 1.5.7.2.1

Vibration standards for hull, superstructures and ship structures (the root-mean-square values):

1 — rigid members of hull and superstructure;

2 — framing members including supporting girders under foundations for machinery, apparatuses and equipment;

3 — plates

rections about ship axes: vertical, horizontal-transverse
and horizontal-longitudinal (main vibration) or for the
direction normal to the structure plane (plate members,
panels, grillages and their girders and stiffeners) or for
the direction corresponding to the lowest bending rigidity
for isolated girders and beam members (local vibration).

1.5.7.2.2 When measuring the vibration in octave bands
the permissible levels (values of the measured parameter

may be increased \/§= 1,41 times (by 3 dB) as compared
with the values given in 1.5.7.2.1 for the bands with mean-
geometric frequencies of 2, 4, 8, 16, 31,5 and 63 Hz.

1.5.7.2.3 Permissible values of the vibration para-
meters (levels) stated in 1.5.7.2.1 and 1.5.7.2.2 are not to
be exceeded in specified ranges of ship speed (including
the range without speed if such range is a specified one)
under operating loading conditions.
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1.5.7.2.4 For the plates and framing members, ex-
ceeding of permissible values (levels) is allowed provided
the vibration strength of these structural members is found to
be sufficient and the vibration of the equipment contacting
with the members in question is considered allowable.

The local vibration strength of plates and framing
members is considered to be sufficient if the values of the
vibration stresses therein do not exceed the permissible
values given in Table 1.5.7.2.4.

1.5.7.2.5 Deviations from these standards may be
permitted on agreement with the Register.

1.6 REQUIREMENTS FOR SCANTLINGS OF HULL
STRUCTURAL MEMBERS

1.6.1 General.

1.6.1.1 This Chapter contains general requirements
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 primary members.

Primary members are deck longitudinals, side long-
itudinals, bulkhead longitudinals, inner bottom plating
and bottom longitudinals, as well as vertical and hor-
izontal stiffeners of bulkheads, frames, beams, reverse
and bottom frames of bracket floors, etc.

Deep members are deck transverses, deck girders, web
frames, side stringers, floors, side girders, centre gir-der,
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.

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 is to be increased in
proportion to 1/cosa (where o is the angle, in degrees, be-
tween 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 is generally to be made in the di-
rection of increase. Plate thickness is to be rounded off to
the nearest 0,5 or integer of millimetres.

The values of negative rolling tolerances for plates
are to comply with the requirements of 3.2.7, Part XIII
"Materials".

1.6.2 Symbols.

/=span of concerned member, determined from
1.6.3.1, in m;

p=design pressure at the point of load application,
determined in the relevant chapters of the present Part of
the Rules, in kPa;

a=spacing, in m, of concerned primary or deep
members of longitudinal or transverse framing system;
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;

Table 1.5.7.2.4

Permissible normal stresses in way of welded joints, in MPa

Material Upper yield stress R,, in MPa
Steel 235 — 390
Aluminium alloy 150 — 220

40
20

INotes: 1. This Table shows permissible stresses for T-connections with double welds.
2. The maximum vibration stresses G, in MPa, acting in the plates may be estimated by the formulae:

for steel plates

6 =3,5s/d’;
for aluminium alloy glates
c = 1,25(s/a”

where /= f.— S

Jo Jp= amplitudes of vibration in the centre of plate and its contour, in mm;

s= thickness of plate, in mm;
a= length of short side of plate, in m.

3. The maximum vibration stresses o, in MPa, acting in the framing members can be estimated by the formulae:

for steel framing members
c = 64 I.f/(IZWmin);
for members of aluminium alloy
& = 23 1f/(F Win)
'where /= moment of inertia of member section, in cm?;

.f: fm _.j;);

Jfm= vibration amplitude of the member in mid-span normal to the grillage, in mm;

J»= as defined in Note 2;
[=length of beam between supports, in m;
Win=minimum section modulus of the member, in cm®.
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I=actual moment of inertia of the hull about the
horizontal neutral axis, in cm®*; ¢ = ke (1.6.3.4)

z;=vertical distance from horizontal neutral axis of
ship to the centre of section area of the longitudinal
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 stresses, 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 are to
be taken at the mid-length of the bracket. In this case, the
span point position is to 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).

s

Fig. 1.6.3.1

For curvilinear members the span is to be taken
equal to the chord connecting the span point centres.

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 is to be determined by the formulae:

ay = 1/6; (1.6.3.3)

ar= 0,5(a; + a,), whichever is the smaller

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.

1.6.3.4 The width of the effective flange of deep
members c; in m, is determined by the formula

where ¢=0,5(c; +¢y);
c1, ¢o= 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 [y, and number 7 of members supported by considered
deep members.

Table 1.6.3.4
Num- k values at /y,/c equal to:
ber of
o |1 2 3 4 5 6 | 7and
ers n more
=6 | 0,38 | 0,62 0,79 0,88 0,94 0,98 1
<3 (021 04 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
ls,=1, and for fixed deep members I, =0,6!.

The way in which the framing members are to 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
is to 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 be-
tween 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 corrugations
is to be taken equal to 15s and 20s for trapezoidal and
wave-shaped corrugations respectively (s=thickness of
corrugated plates, in mm) or 0,1¢ (for ¢, see 1.6.3.4),
in mm, whichever is less.

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 pri-
mary members shall be adopted for calculation 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 re-
quirement 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 primary
members of rolled section is not to be less than:

W= Wao. (1.6.4.1)

where W = section modulus of member considered, in cm>, determined
from 1.6.4.2;
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.= multiplier taking into account corrosion allowance, deter-
mined in accordance with 1.1.5.3;

The section modulus of built-up welded members is
to satisfy the requirements of 1.6.4.2. In this case the
thickness of section elements is to be increased by cor-
rosion allowance As.

1.6.4.2 The section modulus of member considered,
in cm?, without taking into account corrosion allowance
is determined by the formula

_ Qr10°

W= e (1.6.4.2)

where @ =pal — transverse load on member considered, in kN;
m, ko= 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 openings)
fi» in cm?, of primary and deep member webs is not to be
less than:

for members of rolled section

Jw = foe

A 1 Olvmax
where w —kTTn

(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 ., see 1.1.5.3;

for built-up welded members, the required web
cross-sectional area is to be determined by the
Formula (1.6.4.3-2) with a subsequent increase in
thickness by the value of As.

1.6.4.4 The thickness s, in mm, of the plates under
transverse loading is not to be less than:

s = mak- / P 4 As
kG Gn

where m, ks =bending moment and permissible stress factors as defined
in the relevant chapters of the Rules;

k=12—0,5a/b, but not greater than 1;

a and b=smaller and greater sizes, in m, of supporting contour sides of
plate structure.

(1.6.4.4)

1.6.4.5 The scantlings of the corrugated structures
are to comply with the following requirements:

.1 the thickness of the trapezoidal corrugations is to
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 is to be satisfied:

b/s<0,06\/n (1.6.4.5.1)

where b=width of the panel parallel to the bulkhead plane, in m (see
Fig. 1.6.4.5).

Angle ¢ (see Fig. 1.6.4.5 a) is to be assumed not
less than 40°;

a) b
- / N
7, SN
b/2 b/2 .
L do
b)
\ - .
7 N\
: 2\
~ 7 4 “
Z & \‘\
dyp
Fig. 1.6.4.5

Trapezoidal (a)
and wave-shaped (b) corrugations

.2 the thickness of the wave-shaped corrugations, s,
in mm, is not to be less than:

5= 2BoRa/ L 1 s

where = half-angle of spread of corrugation (see Fig. 1.6.4.5, b) in
rad.;
R= radius of corrugation, in m;
ko= 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 is to be satisfied:

R/s<17/Rom; (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 @ = pd!/
(for dy, see Fig. 1.6.4.5).
The spacing and section modulus of corrugations
can be determined by the formulae given in Table
1.6.4.5. (Linear dimensions are expressed in cm, ¢ and

Bo — in deg.).

Table 1.64.5
Type of Spacing of corrugations Secti dul
corrugation ection modulus
Trapezoidal dy =2(b + ccos @) W= hs(b+ c/3)
Wave-shaped do= 4R sin By W= ysR?

Factor vy is obtained from the formula

_ 5 Bo*2Bpcos’y — 1.55in 2By
¥ 1— cosPo :

(1.6.4.5.3)

In calculating the factor v, the angle B is to be taken
in radians.
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1.6.4.6 Permissible stress factors kg and k. defined in
the relevant chapters of the Rules may be increased by
5 per cent for ships of restricted areas of navigation 11
and IICII and by 10 per cent for IIICII and III unless
dependent upon the factors kg and kp obtained from the
Formula (2.2.4.1).

1.6.5 Buckling strength of hull structural mem-
bers.

1.6.5.1 The buckling strength of longitudinals, shell
plates and hull structure plating is to be ensured within
the midship region of ships of unrestricted service and
ships of restricted areas of navigation I and II, 65 m and
greater in length, of restricted areas of navigation IICII,
IICIT and III, 60 m and greater in length subject to
compressive stresses due to longitudinal bending of the
hull girder.

Effective compressive streses G, in MPa, are to be
calculated by the following formula:
‘10°>30/m (1.6.5.1-1)

G = % Zj
1
where M7=design bending moment, in kN-m, at the section under
consideration equal to the maximum absolute value of
algebraic sum of the moment components;
Mr=|Mj,+ M,| — for longitudinal members arranged below the
neutral axis;
Mr= |M,,+ M, + Mz — for longitudinal members arranged
above the neutral axis;
as defined in 1.4.3, in kN'm;
as determined from 1.4.4;
for My, see 1.4.5.

M,
M,

The maximum hogging bending moment is to be
assumed as design value My for longitudinal members
arranged below the neutral axis, and the maximum sag-
ging bending moment — for longitudinal members ar-
ranged above the neutral axis.

The buckling strength of side shell and longitudinal
bulkheads at the section considered is to be ensured
under shear stresses 7., in MPa, calculated by the fol-
lowing formulae:

for side shell plating in ships without effective
longitudinal bulkheads

o =Nt Ny, }_9.102; (1.6.5.1-2)

¢ 2s

for side shell plating in ships with two effective
longitudinal bulkheads

T, = N\'w + Nw § (xs‘ 102 ;
S I
for longitudinal bulkhead plating in ships with two
effective longitudinal bulkheads

(1.6.5.1-3)

(1.6.5.1-4)

.= N&'w + Nw }5 o 102

¢
S

where Nj,, = 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 longi-
tudinal bulkheads, in mm,;

s, s;= 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 oy, oy, see 1.4.7.2.

Where one or more than two continuous longitudinal
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 mem-
bers is considered sufficient if the following conditions

are met:

ch< Oer s
TS Ter

(1.6.5.2-1)

where k=1 for plating and for web plating of stiffeners;
k= 1,1 for stiffeners;

for o, 7., see 1.6.5.1;

for o,,, 7. see 1.6.5.3.

For plate panels, the factor £ may be reduced in
respect of ships of restricted navigation areas: I — by
10 per cent, IT and IICIT — by 15 per cent, IIICII and
IIT — 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 in-
cluded in the hull girder section, except for the areas
adjoining the longitudinals and having a breadth equal to
0,25 of the shorter side of supporting contour, with the
reduced factor \s,, to be determined from the formula
V,=0G./0.. (1.6.5.2-2)

1.6.5.3 Critical stresses o, and 7,, in MPa, are to be
determined by the formulae:

6. = 0, when 6,<0,5R,z;
0= Rop(1 — R p/4G,.) when 6,.>0,5R. .z,
Ter= T, When 7,<0,29R 3
Ter= Rop(0,58 — 0,08 R z/7.) when 7,>0,29R,

(1.6.5.3)

where G,, 7.,=Euler normal and shear stresses to be determined in
accordance with 1.6.5.4 and 1.6.5.5.

1.6.5.4 When checking the buckling strength, the
Euler stresses o, in MPa, for primary and deep
longitudinal members are to be determined by the
following formulae:

.1 for column buckling of primary longitudinal
members without rotation of the cross section

G,=206i/fI* (1.6.5.4.1)
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where i= moment of inertia, in cm®, of longitudinal, including plate
flange and calculated with thickness reduced by the value of

As (for As, see Table 1.6.5.5-2);
f= cross-sectional area, in cm?, of longitudinal, including plate
flange and calculated with a thickness reduced by the value
of As (for As, see Table 1.6.5.5-2); a plate flange equal to the

frame spacing may be included;

.2 for torsional buckling of primary longitudinal
members

.= (203/P)(i/ip)(m* + k/m*) +79310i/i,  (1.6.5.4.2)

where k=0,05¢1/i,,;
m= number of half waves, given by Table 1.6.5.4;

Table 1.6.5.4

k |0<k<4|4<k<36|36<k<144 | (m—1Ym*<k<m’(m+1)

m 1 2 3 m

i,= moment of inertia, in cm®, of profile under simple torsion
(without plate flange), determined as follows:

sy
i= % -10~* for flat bars;

= Ui+ bys}(1-0,635/6)]- 10 for angles, bulb,
symmetrical bulb and T-profiles;

i,= polar moment of inertia, in cm®, of profile about connection

of stiffener to plate, determined as follows:
3
ip= L"ljsw -10~* for flat bars;

3
ip= (hL,;“ -%—h‘zvbqu)'lof4 for angles, bulb, symmetrical bulb and

T-profiles;

P . . . . 6

i,,= sectional moment of inertia, in cm”, of profile about
connection of stiffener to plate, determined as follows:

33
s

i,= 36 .107° for flat bars;
sbihi -6 .
Iy= Lﬁ““ -107" for T- and symmetrical bulb profiles;

. bih, _
= W [567 + 2Byt 402+ 35,bh, ] 107 for

angles and bulb profiles;

h,,= web height, in mm;

s,»= web thickness, in mm, reduced by the value of As (for As,
see Table 1.6.5.5-2);

bs= flange width, in mm, for angles and T-profiles or bulb width,
in mm, for bulb and symmetrical bulb profiles;

sy= flange thickness or bulb thickness, in mm, reduced by the
value of As (for As, see Table 1.6.5.5-2). For bulb and
symmetrical bulb profiles, s, may be adopted equal to the
mean thickness of the bulb;

c= spring stiffness exerted by supporting plate panel, deter-
mined by the formula

68, 7kps®
3
(l+1,33kg3hm9 .1073)61

W

ky,=1—0./0,20 (to be taken not less than 0,1 for angles, bulb,
symmetrical bulb and T-profiles);

.= compressive stress according to 1.6.5.1;

o, = Euler stress of supporting plate according to 1.6.5.5;

Table 1.6.5.5-1
Type of load y=a/b n
o o<y<! c
\\ v>1 8.4
¥ y+1,1
\———-’-
= B
1, 21
< 1 5
= y<1 s 0T
Yo a Yo
o —1<y<0 c
‘ v>1 100> —6,4 +7.,6
<
§ y<1 e[10y° — 14y + 1,9(1 +{)(y + 1/y)?]
Vo a Vo
— e
' ‘ v>1 5,34+4/y%
7:1 ‘r
—— =

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;

£=1,1 when stiffeners are bulb flats;
£=1,05 when stiffeners are flat bars.
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s= supporting plate thickness, in mm, reduced by the value of ; ;
As (for A5, soe Table 1.6.3.5.2) for the stiffeners parallel to the girder face plate
a= distance between longitudinals;
2
. . +
.3 for web and flange buckling l=2,35% . (1.6.5.6-2)

— 2105
o, 7,83(sw/hw) IQ for web plates (165431
of longitudinal deep members;

for flanges of deep longitudinal members buckling is
taken care by the following requirement:

byfs;>15 (1.6.5.4.3-2)

where b,=flange width, in mm, for angles, half the flange width for
T-sections;
s;= flange thickness, in mm.

1.6.5.5 Euler normal o, and shear t, stresses, in
MPa, for plate structures are to be determined as for
rectangular plates by the formulae:

6,=0,1854n(s /b)’; (1.6.5.5-1)

7,=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.

Table 1.6.5.5-2

where 7y = coefficient obtained from Table 1.6.5.6 depending on the ratio of
the girder web depth % to the spacing of stiffeners a;;
a= spacing of stiffeners, in cm;
s= actual thickness of the web, in mm;
f = actual cross-sectional area of the stiffener, in cm?;
/= span of the stiffener, in m.
1 = as determined according to 1.1.4.3.

Table 1.6.5.6

ha|land| 1,2 | 14| 1,6 | 1,8 | 2,0 |25 3,0 | 3,5 (4,0
less

Y 03 106]13]20(29]41]80]|124]16,8]21,2

Note. The intermediate values of y are determined by linear|
interpolation.

Structure As, mm

Compartments carrying dry bulk cargoes. Vertical 0,05s
surfaces and surfaces sloped at an angle greater | (0,5<As<1)
than 25° to the horizontal line. One side exposure to
ballast and/or liquid cargo
Horizontal surfaces and surfaces sloped at an angle 0,10s
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 angle 0,15s
less than 25° to the horizontal line. 2<As<4)
Two side exposure to ballast and/or liquid cargo

s=actual thickness, in mm, of the structural member under]

consideration.
Note. As=0 otherwise.

1.6.5.6 The moment of inertia i, in cm®*, of the stif-
feners on deep girder webs (see 1.7.3.2) is not to 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)

1.6.6 Aluminium alloy structures.

1.6.6.1 The scantlings of aluminium alloy structures
are to be determined by conversion of the scantlings
relating to the corresponding steel structures. The con-
version is to be made using the formulae of Table 1.6.6.1
without considering the limits by minimum scantlings of
steel structures.

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 = s Rl Ry,

for main hull

51=0,95\/Ren/ Ry,
Section modulus of framing _
members Wi = WRep|Rp,,
Cross-sectional area of pillars J1 = fRerl Ry,
Moment of inertia of pillars and =3I

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.

1.6.6.2 The sectional area of sternframe, stem, bar
keel and propeller shaft brackets is to 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 is to be
taken of the reduction in strength at the welded joint
location depending on the given aluminium alloy and the
process of welding.
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1.6.6.4 On agreement with the Register, the bime-
tallic (steel — aluminium) pressed elements for con-
nection 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 is to take place gra-
dually. All openings are to have rounded corners and
smooth edges.

1.7.1.2 The scantlings of sections and the thick-
nesses of plates used for longitudinal members are to
change gradually throughout the ship's length.

Any change of framing system and plating thick-
nesses used for the strength deck, bottom, side shell and
longitudinal bulkheads shall not be permitted in areas
where mechanical properties of steel change.

1.7.1.3 Continuity is to be ensured for as many of
main longitudinal members as possible, and a gradual
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 si-
milar details are to 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 terminating at the
above-mentioned structures.

1.7.1.5 The length of unsupported plating between
the end of a longitudinal and the nearest web normal to
direction member is to 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 si-
tuated in way of machinery and equipment which con-
stitute 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 machinery space and bounded:

at aft end, by a section forward of the edge of pro-
peller boss at twice the propeller diameter, but not less
than to the after peak bulkhead;

in the machinery space, by the bulkheads of this
space.

The bulkheads forming boundaries of machinery
space, the after peak bulkhead and the lower continuous
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 generally

of gutterway bars, their height is to decrease on a length
of at least 1,5 times the height of these members. The
ends of bulwarks are to 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 pro-
cedures, testing and inspection methods of welded joints
are to comply with requirements of Part XIV "Welding".

1.7.2 Connections of framing members.

1.7.2.1 In general, the framing members are to 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 are to be made of steel having
the same yield stress as the steel of the members con-
nected.

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 is to be determined by the formula

c=5/W/s

where W=Rule section modulus of the member attached, in cm”;
s= thickness of bracket, in mm.

(1.7.2.2.1)

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.

Where a bracket connects two members of different
profile, the characteristics of the smaller profile are to be
used for determining the bracket size.

The bracket height 4 (see Fig. 1.7.2.2.1) is to 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 allowable gap is not to exceed
40 mm or 25 per cent of size ¢, whichever is less. Other-
wise, ¢ may be required to be increased.
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1.7.2.2.2 If the free edge /, in mm, of a bracket
(see Fig. 1.7.2.2.1) is longer than 45s (s=thickness of
the bracket, in mm), the bracket is to have a flange (face
plate). The width of the flange is to be not less than
50 mm, the width of the face plate, not less than 75 mm.
The thickness of the face plate is not to be less than that
of the bracket. The width of the flange (face plate) is to
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 are to be generally con-
nected, with the minimum dimensions of the plating
portions unsupported by the framing (Fig. 1.7.2.2.4).
~I\—T.
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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 cate-
gories JI9, JI8, JI7, JI6, JIS ships and in region Al of
category JI3 ships, the beam bracket is to have a face
plate or flange.

1.7.2.3 Deep members are recommended to be
connected by rounded brackets with smooth change of
web depth and face plate size.

1.7.2.3.1 The height and width of brackets inter-
connecting 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 member web thicknesses. In
member connections no gaps are permissible.

1.7.2.3.2 The brackets connecting the members are
to 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 are to change smoothly. The area of face plate
(or flange) of tripping bracket is to 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
160s,/n (s=thickness of bracket, in mm), a stiffener is to be
fitted parallel to the line connecting bracket ends at the dis-
tance a equal to '/, of the bracket height or 35 times its
thickness (whichever is less). The inertia moment of the
stiffener is to be determined by the Formula (1.6.5.6-2).

Fig. 1.7.2.3

Brackets are to be additionally stiffened depending
on their size and configuration (see 1.7.3.2.2).

1.7.2.3.3 The radius of rounding is not to be less
than the depth of the smaller members connected.

The webs and face plates are to 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 are to 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 b,
in mm, as measured from its web, is not to be more than:

b = 200s,//Rers

where sy, = thickness of member face plate, in mm.

(1.7.3.1)

The thickness of face plate is not normally to exceed
a triple thickness of the web plate.

1.7.3.2 Where h/s,,> 60\/ n (for 4 and s,, in mm,
see 1.7.3.1), the webs of members (except for those
whose buckling strength is to be checked in accordance
with 1.6.5) shall be stiffened by tripping brackets and
stiffeners (Fig. 1.7.3.2). B

1.7.3.2.1 Where h/s,,>160,/1, the webs of mem-
bers are to be stiffened with the stiffeners fitted parallel
to the member face plate (see Fig. 1.7.3.2 a). Where
h/s,, < 160\/ 1, 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, is not to 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
1,5k from supports (/ and 4 are the span and depth of
member web respectively), the spacing « is to be reduced
1,5 times.
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Fig. 1.7.32

Stiffeners fitted normal to the face plate of the
member supporting primary members (e.g. longitudinals,
bulkhead stiffeners, frames, etc.) are to be fitted not
further than in line with every second member in ques-
tion.

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 is not to be less
than 0,8s,,. Moment of inertia of the stiffeners is de-
termined according to 1.6.5.6.

1.7.3.2.3 The tripping brackets stiffening deep
members are to be fitted at the toes of brackets securing
the members in way of roundings and struts as well as in
way of span of the member (see Fig. 1.7.3.2 a and b). In
any case, the spacing of brackets is not to exceed 3,0 m
or 15by, (b, =full width of face plate, in mm), which-
ever is less.

The thickness of the tripping brackets is to be not
less than required for the member web. The brackets are
to 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 are to 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 is not to be less than half their
depth.

The bracket is to 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 is not to be
less than //s.

1.7.3.3 Lightening holes, cut-outs for the passage of
framing members, etc. are permitted in the member
webs.

The total depth of openings in the same section is not
to exceed 0,5 of the member depth. For deck transverses,
deck girders, webs and girders of watertight 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 is not to be less than the depth of these
members. The openings in deep member webs, except
for cut-outs for the passage of primary members, are to
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 satisfy this require-
ment, compensation is to be provided by local thickening
of the web, fitting of collars, etc.

In all cases, the sectional area of a deep member
(excluding openings) is not to 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, see 2.4.2.7.

1.7.4 Details of welded structures.

1.7.4.1 The face plates and/or webs are to be sniped
at the member ends depending on the construction used
for attachment of members.

1.7.4.2 The width of flange (face plate) of brackets is
not to 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, is to
comply with the requirements of 1.7.5.8.

1.7.4.4 Welded joints are to 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 intersection
girders under variable dynamic loads (e.g. in regions with
high level of vibration) are to be made with smooth tran-
sition by means of diamond plates.

1.7.4.6 It is recommended that local concentration 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, is not to be less than:

200 mm between parallel butt welds;

75 mm between parallel fillet and butt welds;
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50 mm between parallel fillet and butt welds on a
length not exceeding 2 m.

On agreement with the Register, the distance be-
tween welded joints may be reduced.

The angle between two butt welds is not to be less
than 60° (Fig. 1.7.4.6).

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 plat-
ing, deep members fitted parallel to the above-mentioned
joints.

In assembling joints, the welded butts of built-up
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 pro-
vided that:

full penetration welding is ensured at the connection 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 is not to be less than:

a = ofs (1.7.5.1)
where ao=weld factor given in Table 1.7.5.1-1. For structures inside
cargo tanks of tankers o is to 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.

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
1.4 Floors to centre girder and duct keel under engines, boilers, thrust bearings and within 0,25L from F.P. 0,35
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 (see 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 (see 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 thrust 0,25
bearings, as well as in the after peak
2.5 Floors and side girder webs to shell plating elsewhere see 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
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Table 1.7.5.1-1 — continued
Nos Connection of structural members Weld factor o
2.8 Bottom longitudinals to shell plating see 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
3.4 Ditto, elsewhere 0,1
35 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
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 (see 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 0,45°
7.3 Brackets and knees of foundations to vertical plates, shell plating, inner bottom (floor face plates) and to 0,35
deck plating
7.4 Brackets and knees to their face plates 0,25
! Double continuous weld is to be applied.
2 Full penetration welding is to be provided.
3 Fillet welds attaching face plates to member webs are to be welded in way of brackets with weld factor 0,35.
The face plates are to be welded to the brackets by the same weld as that of the face plate of the member in the span between the brackets.|
4 The structures under the girder webs, brackets and knees of foundations are to be welded to the inner bottom and decks by double continuous|
fillet welds with factor 0,35.
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Fig. 1.7.5.1-1
Weld types:
a — staggered intermittent; » — chain intermittent; ¢ — scalloped; d — single intermittent; e — staggered spot
Table 1.7.5.1-2
For multirun welds the percentage of the above re-
Type of fillet weld B . . . . . .
duction is subject to special consideration by the
Register.
Double continuous 1,0 If the thickness of the thinner of the items to be
Staggered, chain and scalloped y joined is less than half the t}.nckness of .the thlcl.<er 1te.m,
then the leg lengths are subject to special consideration
Single continuous 2,0 by the Register.
o ) The throat thickness a of a fillet weld is not to be less
Single intermittent 2t/ than:

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) is to 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.

(AR

Fig. 1.7.5.1-2

2,5 mm for s <4 mm;

3,0 mm for 4<s<10 mm;

3,5 mm for 10<s<15 mm;

0,25s for s>15 mm.

The dimensions of fillet welds taken from calcula-
tions are not to exceed a<0,7s (k<s).

1.7.5.2 Overlapping connections, if allowed
(see 1.7.2.1), are to be welded all round by continuous
weld with factor 0.4.

The length of overlap, in mm, is to be not less than
b=2s5+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 long-
itudinals, frames, bulkhead stiffeners, etc.) are to be
connected to supporting members (deck girders, deck
transverses, side stringers, horizontal girders, etc.) by
welds with factor 0,35.
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The sectional area £, in cm?, of the welds connecting
the primary members to supporting members is not to be
less than determined by the formula

f=25pal/c,

where p = pressure, in kPa, specified in appropriate chapters of this Part
of the Rules;
a= spacing of members, in m;
/= span of member, in m;
for o, see 1.1.4.3.

(1.7.5.3)

The weld sectional area f'is determined by summing
up the results obtained by multiplying the throat thick-
ness by the weld length of each portion of the connection
of member web to supporting member.

1.7.5.4 The framing members cut at intersection with
other structures are to be in good alignment. A non-
alignment is not to exceed half the thickness of the
member. Where continuity is obtained by directing
welding of the members to the structure involved, the
throat thickness of the weld is to be determined con-
sidering the thickness of the member concerned. Other-
wise, through penetration welding is to 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
is to be calculated with regard to the particular loading
conditions in way of the intersection.

Where longitudinals are cut at transverse bulkheads,
the construction used for their attachment is to comply
with the following requirements:

.1 when the brackets are fitted in line on both sides
of the bulkhead, the area f;, in cm2, 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) is
not to be less than determined by the formula

J1=1,758, (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
(Fig. 1.7.5.4 b), the sectional area of the bracket at the
bulkhead is not to be less than 1,255,

.3 the arm length /;, of the bracket, in mm, over the
longitudinals is not to be less than determined by the
formula

L

]

Fig. 1.7.5.4
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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.

(1.7.5.4.3)

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 process
or by external loads, Z-steel (see 1.2.2.2) is to be used or
structural measures are to be taken to prevent lamellar
tearing. In all cases, reducing of residual stress level is to
be provided.

1.7.5.6 Double continuous welds are to be used in the
following regions (see also 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 cate-
gories JIV9, JIVS, JIY7, JIV6, JIVS, JIYV4 and in re-
gion Al of category JIY3 ships, for connection of side
framing to shell plating;

.3 in way of foundations for machinery and equipment
which may constitute a source of vibration (see 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;

.5 in way of supports and member ends, for con-
nection of framing members to the plating (see 1.7.5.8);

.6 in tanks (including double bottom tanks), ex-
clusive the tanks for oil fuel or lubricating oil;

.7 for structures providing tightness.

1.7.5.7 Single continuous welds are not to 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
(see 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 type