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BUREAU
VERITAS

ARTICLE 1

1.1. - BUREAU VERITAS is a Society the purpose of whose Marine Division (the “Society”) is the
classification (“Classification”) of any ship or vessel or structure of any type or part of it or system
therein collectively hereinafter referred to as a “Unit” whether linked to shore, river bed or sea bed or
not, whether operated or located at sea or in inland waters or partly on land, including submarines,
hovercrafts, drilling rigs, offshore installations of any type and of any purpose, their related and
ancillary equipment, subsea or not, such as well head and pipelines, mooring legs and mooring points
or otherwise as decided by the Society.

The Society:

* prepares and publishes Rules for classification, Guidance Notes and other documents (‘Rules”);

o issues Certificates, Attestations and Reports following its interventions (“Certificates”);

e publishes Registers.

1.2. - The Society also participates in the application of National and International Regulations or
Standards, in particular by delegation from different Governments. Those activities are hereafter
collectively referred to as “Certification”.

1.3. - The Society can also provide services related to Classification and Certification such as ship and
company safety management certification; ship and port security certification, training activities; all
activities and duties incidental thereto such as documentation on any supporting means, software,
instrumentation, measurements, tests and trials on board.

1.4. - The interventions mentioned in 1.1., 1.2. and 1.3. are referred to as “Services”. The party and/or
its representative requesting the services is hereinafter referred to as the “Client”. The Services are
prepared and carried out on the assumption that the Clients are aware of the International
Maritime and/or Offshore Industry (the “Industry”) practices.

1.5. - The Society is neither and may not be considered as an Underwriter, Broker in ship’s sale or
chartering, Expert in Unit's valuation, Consulting Engineer, Controller, Naval Architect, Manufacturer,
Shipbuilder, Repair yard, Charterer or Shipowner who are not relieved of any of their expressed or
implied obligations by the interventions of the Society.

ARTICLE 2

2.1. - Classification is the appraisement given by the Society for its Client, at a certain date, following
surveys by its Surveyors along the lines specified in Articles 3 and 4 hereafter on the level of
compliance of a Unit to its Rules or part of them. This appraisement is represented by a class entered
on the Certificates and periodically transcribed in the Society’s Register.

2.2. - Certification is carried out by the Society along the same lines as set out in Articles 3 and 4
hereafter and with reference to the applicable National and International Regulations or Standards.

2.3. - It is incumbent upon the Client to maintain the condition of the Unit after surveys, to
present the Unit for surveys and to inform the Society without delay of circumstances which
may affect the given appraisement or cause to modify its scope.

2.4. - The Client is to give to the Society all access and information necessary for the performance of
the requested Services.

ARTICLE 3

3.1. - The Rules, procedures and instructions of the Society take into account at the date of
their preparation the state of currently available and proven technical knowledge of the
Industry. They are not a code of construction neither a guide for maintenance or a safety
handbook.

Committees consisting of personalities from the Industry contribute to the development of those
documents.

3.2. - The Society only is qualified to apply its Rules and to interpret them. Any reference to
them has no effect unless it involves the Society’s intervention.

3.3. - The Services of the Society are carried out by professional Surveyors according to the Code of
Ethics of the Members of the International Association of Classification Societies (IACS).

3.4. - The operations of the Society in providing its Services are exclusively conducted by way
of random inspections and do not in any circumstances involve monitoring or exhaustive
verification.

ARTICLE 4

4.1. - The Society, acting by reference to its Rules:

o reviews the construction arrangements of the Units as shown on the documents presented by the
Client;

conducts surveys at the place of their construction;

classes Units and enters their class in its Register;

surveys periodically the Units in service to note that the requirements for the maintenance of class
are met.

The Client is to inform the Society without delay of circumstances which may cause the date or
the extent of the surveys to be changed.

ARTICLE 5

5.1. - The Society acts as a provider of services. This cannot be construed as an obligation
bearing on the Society to obtain a result or as a warranty.

5.2. - The certificates issued by the Society pursuant to 5.1. here above are a statement on the
level of compliance of the Unit to its Rules or to the documents of reference for the Services
provided for.

In particular, the Society does not engage in any work relating to the design, building,
production or repair checks, neither in the operation of the Units or in their trade, neither in any
advisory services, and cannot be held liable on those accounts. Its certificates cannot be
construed as an implied or express warranty of safety, fitness for the purpose, seaworthiness
of the Unit or of its value for sale, insurance or chartering.

5.3. - The Society does not declare the acceptance or commissioning of a Unit, nor of its
construction in conformity with its design, that being the exclusive responsibility of its owner
or builder, respectively.
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5.4. - The Services of the Society cannot create any obligation bearing on the Society or constitute any
warranty of proper operation, beyond any representation set forth in the Rules, of any Unit, equipment or
machinery, computer software of any sort or other comparable concepts that has been subject to any
survey by the Society.

ARTICLE 6

6.1. - The Society accepts no responsibility for the use of information related to its Services which was
not provided for the purpose by the Society or with its assistance.

6.2. - If the Services of the Society cause to the Client a damage which is proved to be the direct
and reasonably foreseeable consequence of an error or omission of the Society, its liability
towards the Client is limited to ten times the amount of fee paid for the Service having caused
the damage, provided however that this limit shall be subject to a minimum of eight thousand
(8,000) Euro, and to a maximum which is the greater of eight hundred thousand (800,000) Euro
and one and a half times the above mentioned fee.

The Society bears no liability for indirect or consequential loss such as e.g. loss of revenue,
loss of profit, loss of production, loss relative to other contracts and indemnities for
termination of other agreements.

6.3. - All claims are to be presented to the Society in writing within three months of the date when the
Services were supplied or (if later) the date when the events which are relied on of were first known to
the Client, and any claim which is not so presented shall be deemed waived and absolutely barred.

ARTICLE 7

7.1. - Requests for Services are to be in writing.

7.2. - Either the Client or the Society can terminate as of right the requested Services after
giving the other party thirty days' written notice, for convenience, and without prejudice to the
provisions in Article 8 hereunder.

7.3. - The class granted to the concerned Units and the previously issued certificates remain valid until
the date of effect of the notice issued according to 7.2. hereabove subject to compliance with 2.3.
hereabove and Article 8 hereunder.

ARTICLE 8

8.1. - The Services of the Society, whether completed or not, involve the payment of fee upon receipt
of the invoice and the reimbursement of the expenses incurred.

8.2. - Overdue amounts are increased as of right by interest in accordance with the applicable
legislation.

8.3. - The class of a Unit may be suspended in the event of non-payment of fee after a first
unfruitful notification to pay.

ARTICLE 9

9.1. - The documents and data provided to or prepared by the Society for its Services, and the
information available to the Society, are treated as confidential. However:

o Clients have access to the data they have provided to the Society and, during the period of
classification of the Unit for them, to the classification file consisting of survey reports and
certificates which have been prepared at any time by the Society for the classification of the Unit ;
copy of the documents made available for the classification of the Unit and of available survey
reports can be handed over to another Classification Society Member of the International
Association of Classification Societies (IACS) in case of the Unit's transfer of class;

the data relative to the evolution of the Register, to the class suspension and to the survey status of
the Units are passed on to IACS according to the association working rules;

the certificates, documents and information relative to the Units classed with the Society may be
reviewed during IACS audits and are disclosed upon order of the concerned governmental or inter-
governmental authorities or of a Court having jurisdiction.

The documents and data are subject to a file management plan.
ARTICLE 10

10.1. - Any delay or shortcoming in the performance of its Services by the Society arising from an
event not reasonably foreseeable by or beyond the control of the Society shall be deemed not to be a
breach of contract.

ARTICLE 11

11.1. - In case of diverging opinions during surveys between the Client and the Society’s surveyor, the
Society may designate another of its surveyors at the request of the Client.

11.2. - Disagreements of a technical nature between the Client and the Society can be submitted by
the Society to the advice of its Marine Advisory Committee.

ARTICLE 12

12.1. - Disputes over the Services carried out by delegation of Governments are assessed within the
framework of the applicable agreements with the States, international Conventions and national rules.

12.2. - Disputes arising out of the payment of the Society’s invoices by the Client are submitted to the
Court of Nanterre, France.

12.3. - Other disputes over the present General Conditions or over the Services of the Society
are exclusively submitted to arbitration, by three arbitrators, in London according to the
Arbitration Act 1996 or any statutory modification or re-enactment thereof. The contract
between the Society and the Client shall be governed by English law.

ARTICLE 13

13.1. - These General Conditions constitute the sole contractual obligations binding together
the Society and the Client, to the exclusion of all other representation, statements, terms,
conditions whether express or implied. They may be varied in writing by mutual agreement.

13.2. - The invalidity of one or more stipulations of the present General Conditions does not affect the
validity of the remaining provisions.

13.3. - The definitions herein take precedence oyver any deﬁnit@‘n\gum&n; sich

may appear in other documents issued by the Stcie v

Document Sharing Hub


http://www.avadocuments.com/doc/bv-ni537-2008
http://www.avadocuments.com/doc/bv-ni537-2008

TABLE OF CONTENTS

INTRODUCTION AND HISTORY OF THE GUIDELINES

1.1.

1.2.

1.2.1.

1.2.2.
1.2.2.1.
1.2.2.2.
1.2.2.2.1.
1.2.2.2.2.
1.2.2.2.3.
1.2.2.24.
1.2.2.2.5.
1.2.2.3.

2.1.

21.1.

2.1.1.1.
2.1.1.2.
2.1.1.3.
2.1.1.4.
2.1.1.5.
2.1.1.6.

21.2.
2.1.2.1.

April 2008

Full document details: BV NI537 2008

THE METHOD

User feedback

NI 537

An ergonomic approach: anthropometric analysis of the

Means of Access (MAs)

Ergonomics

Anthropometry

Definition

Anthropometric design

Population description

Constraint definition

Environmental considerations

Scope of guidelines and means of access considered
Design strategies

Guidelines development stage

0 N N N o oo o 0o D

THE GUIDELINES: REQUIREMENTS FOR THE DESIGN AND

USE OF THE MEANS OF AcCESS (MAS)

Walkways, guardrails and handrails

Walkways and platforms

General requirements for walkways
Requirements for walkways — clearance
Requirements for walkways — around webframes
Requirements for low height structures
Requirements for handrails — 1

Requirements for handrails — 2

Handles
Requirements for handles

BUREAU VERITAS

9

10
10
11
12
13
14
15

16
16

Documents
Document Sh%ing Hub


http://www.avadocuments.com/doc/bv-ni537-2008
http://www.avadocuments.com/doc/bv-ni537-2008

NI 537

2.1.2.2. Requirements for handles — clearance 16
2.2 Openings 17
2.2.1. Vertical openings 18
2.2.1.1. Requirements for vertical openings — design 1 18
2.2.1.2. Requirements for vertical openings — design 2 19
2.2.1.3. Requirements for vertical openings — design 3 20
2.2.1.4. Requirements for access to vertical openings 21
2.2.2. Horizontal openings 22
2.2.2.1. Requirements for horizontal openings — other than access openings 22
2.2.2.2. Requirements for horizontal openings 23
2.3. Vertical ladders 24
2.3.1. Requirements for embedded steps 24
2.3.2. Requirements for ladders with curved stringers 25
2.3.3. General requirements for vertical ladders 26
2.3.4. Requirements for the arrangement of vertical ladders — 1 27
2.3.5. Requirements for the arrangement of vertical ladders — 2 29
2.3.6. Requirements for safety cages 30
2.4. Inclined ladders or stair ladders 31
24.1. General requirements for inclined ladders 31
2.4.2. Detailed requirements for inclined ladders 32
2.4.3. Requirements for the arrangement of inclined ladders 33
2.5. General requirements, advice and best practice 33
2.5.1. Marking of the means of access 33
2.5.2. Slip resistance 35
2.5.3. Training 37
2.54. Maintenance 37
REFERENCES 38
Documents
2 BUREAU VERITAS AP 2008, cument Sharing Hub

Full document details: BV NI537 2008


http://www.avadocuments.com/doc/bv-ni537-2008
http://www.avadocuments.com/doc/bv-ni537-2008

NI 537

Introduction and history of the guidelines

These guidelines aim to provide detailed information on the design features that
should be included, when considering the means of access of a ship, in order to
reduce the risk of slips, trips and falls. In 2004 the International Maritime
Organisation adopted amendments to SOLAS Reg.ll-1/3-6 on technical provisions
for access to and within spaces in and forward of the cargo area oil tankers and
bulk carriers [Resolution MSC.151 (78)] and amendments to the Technical
provisions for means of access for inspections (Resolution MSC.158 (78)], for
entry into force on 1% January 2006.

In response to this, IACS published Unified Interpretations, namely IACS Ul SC
191 for the application of amended SOLAS Regulation [I-1/3-6 and revised
Technical Provisions for means of access for inspections. Thus, these
interpretations provide technical specifications with particular dimensional
requirements for ensuring the safe access of the different compartments of oil
tankers and bulk carriers.

However, these interpretations sometimes remain too general and do not cover
the spectrum of issues one can face when using the means of access. Moreover,
they only deal with oil tankers and bulk carriers although the other types of ships
should also be provided with safe means of access.

Therefore, Bureau Veritas developed these guidelines to help those involved in the
design of ships ensure that the means of access for inspection, maintenance and
operation are safe and effective. The guidelines set out the ergonomic standards
that will ensure that all users of the ship from seafarers to part time users such as
shipyard workers and surveyors, can safely access the ship’s compartments.

The objective of these guidelines is not to replace the existing regulatory
requirements for the design of the means of access: it does not provide
interpretations of the IMO regulations and technical provisions, nor of the IACS
unified interpretations. On the contrary, it provides designers and ship owners who
wish to go further in the prevention of occupational accidents with a means to do
so. Furthermore, while the IMO definition of means of access is restricted to those
used for inspection, in this document this phrase describes the means of access
for inspection, maintenance and operation of the ship as well.
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1. The method

The method employed to develop guidelines relies on two fundamental ideas:

1. When designing the workplace, high consideration has to be given to fitting
the product to the user and the task they have to complete. In this case, fitting
the ship or more precisely the permanent means of access, to the seafarer
whose duties include maintenance, ship operation and emergency evacuation.

2. If the designers want the product to fit the user and the task, they have to
integrate relevant user-feedback in the design process.

In this respect, the requirements presented in the guidelines result from on one
hand, feedback from experienced surveyors as well as shipboard observations
and, on the other hand, ergonomic analysis of the means of access.

1.1. User feedback

User feedback techniques allow to gather a substantial amount of information from
the people operating the ships in order to focus on the most relevant and practical
issues that arise from the Means of Access (MAs) onboard. Thus, instead of
making assumptions about the suitability and riskiness of the MAs, it is aimed to
confront opinions from the different users. For this purpose, three different tools to
get the most complete feedback as possible are used. These are:

= Free and semi-structured interviews;
= Personal visit to ships; and
» Questionnaires.

The first two tools provide some qualitative data whereas the questionnaires allow
a quantitative analysis to be completed.

1.2. An ergonomic approach: anthropometric analysis of the Means
of Access (MAs)

1.2.1. Ergonomics

There are five fundamental criteria in ergonomics theory that ensure a successful
match of the product, the user and the task [Pheasant, 2006]. These are:

= Man-machine interface (e.g. functional efficiency);
= Ease of use;

=  Comfort;

= Health and safety and;

= Quality of working life.
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In order to ensure the guidelines, and therefore any design that follows them,
comply with these criteria, the principles of the user-centred design are employed.

User-centred design should:

= Be empirical and iterative;

= Be participative (end users are active participants);
= Take into account human diversity;

= Be system-oriented;

= Be pragmatic.

These guidelines are developed using anthropometric analysis that matches all
the principles above.

1.2.2. Anthropometry

1.2.2.1. Definition

Anthropometry is the branch of ergonomics dealing with the measurement of the
human body. Data is collected for the size, shape, strength, mobility and flexibility
of different populations and genders. From the results of an anthropometric
analysis, many of the technical requirements for the design of user-centred MAs
onboard ships may be extracted.

According to Pheasant, the objective of anthropometrics is to choose the best
compromise dimensions for equipment that will be employed by a range of users
[Pheasant, 2006]. In order to optimize such compromises, three types of
information are required:

= The anthropometric characteristics of the user population;

= The ways in which these characteristics might impose constraints upon
design;

= The criteria that define an effective match between the product, the user
and the task.

1.2.2.2. Anthropometric design

1.2.2.2.1. Population description

The population aimed at is mainly composed of seafarers. As the ships can be
operated by crews of both sexes and coming from any region of the world, the
complete international population of seafarers is studied.

Most anthropometric variables conform quite closely to the normal distribution (at
least for reasonably homogeneous populations) [Pheasant 2006]. Thus, population

Documents

Full document details: BV NI537 2008


http://www.avadocuments.com/doc/bv-ni537-2008
http://www.avadocuments.com/doc/bv-ni537-2008

NI 537

measurements are described with the percentiles of the distribution. For instance,
for the measurement of men’s stature, considering the limiting user as the tallest of
the 95th percentile of the population implies that 5% of the population is taller than
this man.

However, specific anthropometric data about the seagoing population is not
available. Therefore, data for international populations are used. The
anthropometric data use the fifth percentile Japanese woman for the ‘lower’
limiting users and the 99th percentile American man for the ‘upper’ limiting users.

The effect of clothes and equipment on the dimensions of members of the
population is also considered. It is assumed that all of them wear protective boots,
working clothes, gloves and a protective helmet. Furthermore, when this is
required by the situation analysed, the seafarers are assumed to wear specific
additional equipment such as breathing apparatus for the study of emergency
scenarios.

1.2.2.2.2. Constraint definition

These guidelines are developed with the following constraints in mind:
e (learance:

The means of access must provide adequate access and circulation space.
Handles must provide adequate apertures for the fingers or palm. These
constraints are used to determine the minimum acceptable dimension.

e Reach:

The means of access must be within reasonable proximity of the user. These
dimensions are usually fitted to the smallest member of the population and they
determine the maximum acceptable distances.

e Posture:

When using the means of access user must be able to maintain a suitable
posture. Postural problems tend to be more complex than problems of
clearance and reach, since posture is almost certainly affected by more than
one dimension of the means of access.

These constraints are then used to develop the guidelines. This process ensured

the characteristics of the means of access are designed for the limiting user and a
defined area of common fit is provided.
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1.2.2.2.3. Environmental considerations

These guidelines take into consideration the environments in which the MAs are
placed onboard vessels. It is essential to take into account the marine environment
since it also determines the way MAs’ design should be addressed, e.g. the
corrosive atmosphere and the motions of the ship.

1.2.2.2.4. Scope of guidelines and means of access considered

These guidelines address the walkways, guardrails, handrails, platforms, vertical
openings, horizontal openings, vertical ladders, and stair ladders or inclined
ladders. These means of access are identified as covering the vast majority of
slips trips and falls.

In addition to these MAs, general requirements and advice are offered on the
marking of the means of access, slip resistance, training and maintenance.

1.2.2.2.5. Design strategies

Each type of means of access implies scenarios depending on the environmental
conditions, the tasks to perform and the seafarers’ physical characteristics (body
measurements and strength). Thus, different design strategies have to be
employed for these different scenarios. Below are examples of design strategies
that are adopted in the development of these guidelines:

e For the walkways, tunnels and corridors:

= Obstructions should be clearly visible and clearance around them should
be sized for the largest user;

=  Width of passageways should be designed for the largest user;

= Handrails, treads and guardrails should be designed for common fit.

= Walkways, tunnels and corridors should be large enough to allow the
evacuation of an injured crewmember on a stretcher.

¢ For the openings, hatches and manholes:

= The vertical and horizontal openings should be designed for access of
the largest user. People with dimensions higher than this percentile must
be advised of this. A person wearing breathing apparatus should pass
through easily;

= The handles, treads, steps, guardrails and other arrangements for safe
access to openings and hatches should be sized for common fit;

= Markings of openings (especially horizontal openings) should be clearly
visible;

= The openings should be large enough to allow the evacuation of an
injured crewmember on a stretcher.
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e For the ladders, stairways and inclined ladders:

= Design for the heaviest user to be able to climb;

= Design platforms for the largest user;

= Design for the smallest and the largest users to comfortable climb the
rungs of a ladder;

= The handles, treads, steps, handrails, guardrails and other arrangements
for safe access to ladders should be sized for common fit.

1.2.2.3. Guidelines development stage

Considering the design strategies adopted and all the constraints and
requirements identified, the objective is to find the best designs of MAs by trying to
reproduce the real life working situations onboard. Multiple drawings used in order
to model the interactions between the seafarers and the MAs. Four environments
were modelled 3-dimensionally, grouping the four main types of MAs: walkways,
openings, vertical ladders, and inclined ladders or stair ladders. 3-D manikins
were used to calculate the dimensions and shapes of the MAs.
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2. The Guidelines: requirements for the design and use
of the Means of Access (MASs)

The guidelines are presented in this section and gather both dimensional
requirements and practical advice for the design, use and maintenance of the
MAs. The MAs are grouped by type.

However, some points have to be made clear to prevent the reader from
misinterpreting the focus of these guidelines:

= These guidelines deal with ships in general, whatever their size or their
type. They provide the shipbuilders and shipyards with some ergonomic
requirements and advice that are not specific to determined areas.
However, some remarks are made about the applicability of the
requirements to specific parts of the ship.

= As specified in the introduction, these guidelines are not meant to
describe how to apply the IMO regulations about the means of access for
inspections and the unified interpretation from IACS. They complete
these regulations by introducing the concepts of
ergonomic/anthropometric design made to ensure safety and comfort of
the personnel using the means of access.

= The technical requirements provided in these guidelines are based on
purely ergonomic principles. Consequently they are not meant to replace
neither structural requirements based on mechanics and hydrodynamics
nor technological analysis.

2.1. Walkways, guardrails and handrails

This section focuses on the design of the walkways or passageways wherever
they are situated. The requirements for the guardrails and handrails are also
applicable to any of the rails onboard (the rails presented in the following sections
should comply with these requirements as well).

Note: There is a distinction to be made between a handrail and a guardrail. The
former is designed to help people keep their balance while walking (e.g. due to
ship motions or obstacles), while the latter is designed to prevent people from
falling from a height.
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2.1.1. Walkways and platforms

2.1.1.1. General requirements for walkways

Dimension IMO-IACS requirements | Guidelines requirements
A D'Stancesﬁigﬁrgverhead 1600 mm < A < 3m 2020 mm < A <3m
Ramp inclination angle - B <15°
Guardrail height (when one
C side at least of the C =1000 mm C around 1200 mm
passageway is open)

Guardrail

/ c

)\

' B
4

Figure 1: Requirements for walkways (general)
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