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ABSTRACT

     In 1986 the Forum published the “Guidance Manual for the Inspection and Condition
Assessment of Tanker Structures“, which contains the accumulated experience of the Forum's
members with tanker structures. This manual  quickly became an indispensable handbook and
standard setter for all parties involved in building, operating and  inspecting tankers. Technological
developments made it necessary to update the Guidance Manual in the early nineties and the Forum
concentrated  its efforts on a revision  of the 1986 Guidance Manual. The Guidance Manual was
combined with the booklet “Condition Evaluation and Maintenance of Tanker Structures“ published
in 1992 into one publication with the new title “Guidance Manual for Tanker Structures“. This
extensive work was done in close co-operation with the International Association of Classification
Societies (IACS). The new Guidance Manual is available since the end of 1997.
     The Guidance Manual is divided into four  chapters which contain guidelines for the preparation
and execution of surveys, the analysis of survey data as well as chapters for maintenance and repair.
Comprehensive appendices contain inter alia applicable IACS rules and regulations and - which is
most important - a catalogue of typical failures of structural details in tankers. The paper gives an
overview of the Guidance Manual and highlights its most important parts.
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1. INTRODUCTION

     In 1986 the Forum published the “Guidance Manual for the Inspection and Condition
Assessment of Tanker Structures“, which contains the accumulated experience of the Forum‘s
members with tanker structures. This manual very quickly became an indispensable handbook and
standard setter for all parties involved in building, operating and  inspecting  tankers, i.e. owners,
classification societies and shipyards.
     Technological development made it necessary to update the Guidance Manual in the early
nineties. Since 1993 the Forum therefore concentrated  its efforts on a revision and update of the
1986 Guidance Manual. It was decided to combine the Guidance Manual and the 1992 published
booklet “Condition Evaluation and Maintenance of Tanker Structures“ into one publication with the
new title “Guidance Manual for Tanker Structures“. This extensive work  was done in close co-
operation with the International Association of Classification Societies (IACS). The new Guidance
Manual is available since the end of 1997 [1].
     The Guidance Manual is divided into four main chapters which contain guidelines for:

1. Survey Preparation
2. Survey Execution
3. Survey Data Analysis
4. Maintenance and Repair.

     Comprehensive appendices contain inter alia applicable IACS rules and  regulations,  parts of
the International Safety Guide for Oil Tankers and Terminals (ISGOTT) and, which is most
important, a catalogue of typical failures of structural details in tankers. Furthermore, these
appendices contain in-service corrosion studies and guidelines for structural inspections,  for the
assessment of existing surface coating systems and for the on board documentation.
     In the following an overview of the above chapters is given. When figures are shown in this
paper to illustrate the text, their original numbers in the Guidance Manual are used for easy
reference.

2. REVIEW OF THE CHAPTERS OF THE GUIDANCE MANUAL

2.1 Survey Preparation Guidelines

2.1.1 Survey requirements
     This chapter starts with an overview of the two basic survey requirements i.e. class and statutory
requirements as well as owner’s requirements. Statutory surveys for fulfilling Convention
requirements are very similar to class requirements and are therefore mostly carried out together by
the class surveyors acting on behalf of the Flag Administration. While the class survey intends to
ensure compliance with the standards of the Classification Society for  hull strength and integrity,
the owner may also require information on the ship’s structural condition which may affect the
operating costs of his vessel.

2.1.2 Safety measures
     Due to the importance of safety measures for survey execution, a special section of this chapter
is devoted to safety and access aspects. For basic tank entry it is recommended to follow the
ISGOTT-Guide. The main safety aspects discussed are:

• Gas testing for tank entry,
• tank preparation,



• safety watch and safety equipment,
• tank cleaning,
• use of electrical and electronic equipment in cargo tanks,
• lighting in the tanks,
• safety aspects of rafting surveys.

2.1.3 Means of access
     The various means for access to structure are discussed such as permanent arrangements,
temporary staging, mobile platforms, rafting, remotely operated devices, use of divers and in-tank
cameras. Here, at the meeting with shipbuilders the importance of permanent arrangements shall be
highlighted, because much can be achieved, when at the early design stage of the vessel
consideration is given to a proper access to structure for survey purposes, which is of specific
importance for the close-up survey.

2.1.4 Ultrasonic thickness determination
     Determination of the remaining thickness of the structure is essential in most surveys. The
following items are discussed:

• Survey team qualification,
• basic equipment types,
• measurement accuracy,
• measurement procedures.

2.1.5 Technical background for surveys
     Important for a successful survey is the understanding of some basic principles on how the
tanker structures are loaded and how they respond to the loads in terms of stresses or even failures
such as fractures or buckling. The Forum therefore decided to include into the new Guidance
Manual an extra section on these subjects. Emphasis is put on the fatigue phenomenon such as the
description of typical locations sensitive to fatigue failure and the effect of higher tensile steel on
the fatigue behaviour of structures exposed to cyclic loads.
     This section further deals with corrosion phenomena such as typical corrosion patterns, factors
influencing corrosion, corrosion trends in cargo and ballast tanks, in-service corrosion rates and
corrosion control systems (hard coatings, soft coatings, cathodic protection).
     For reasons of clarity it is recommended to use in reports standard nomenclature for structural
elements as shown in Figures 1.1and 1.2. Figure 1.3 shows typical locations and distribution of
fatigue damage. Figure 1.10 shows corrosion rates of a transverse web frame in an uncoated
segregated ballast tank where due to high shear stresses in the vertical girders and the horizontal
cross ties higher corrosion rates have been observed.

2.2 Survey Execution Guidelines
     In this chapter some basic principles are suggested how to conduct the various types of surveys
mentioned in 2.1.1. Apart from the main surveys associated with class and statutory requirements,
more emphasis is now being placed on oil tanker owners to be fully aware of the structural
condition of their vessels at any stage of their service life and to take necessary action to maintain
their structural integrity. Therefore, also the owner‘s surveys are addressed.
     One section addresses the general planning requirements applicable to all types of survey.  The
scope, detailed planning, data collection and reporting associated with these structural inspections
are discussed.. It should be pointed out that the major difficulty in adequately surveying tankers is
the physical size of the task. For example a 250,000 tdw double hull tanker has a total tank area to
inspect of approximately 350,000 m² and a coated ballast tank area of over 200,000m².



2.2.1 Data collection and reporting
     With the increasing requirement for analysing corrosion data of older vessels a means of
computerised storage and retrieval for these data (database) became more and more important. The
need for such database has been heightened by the enhanced survey requirement of IACS and the
requirement to keep survey records on board.

2.2.2 Structural aspects and risk categories
     In these sections the critical areas of main structural elements are described and what kind of
wastage or failure from corrosion, fracture or buckling may be expected in these areas. Risky areas
of structures that are more prone to corrosion are identified, see Table 2.1. Areas at higher risk from
defects due to corrosion, buckling or cracks are also identified, see Table 2.2. Figure 2.1 shows
local areas of high stresses in transverse web frames, and Figure 2.2 shows typical wastage of
bottom structures.

2.2.3 Class and owner's surveys
     A comprehensive section is devoted to the IACS Unified Requirements for Hull Surveys of Oil
Tankers (U.R. Z 10.1), which became also a statutory requirement by virtue of IMO-Resolution
A.744(“Guidelines on the Enhanced Programme of Inspections During Survey of Oil Tankers and
Bulk Carriers“).
     Another section deals with the specific features of the owner’s survey, which is mainly intended
to determine the vessel’s condition, corrosion rates and, where applicable, the repair specification.
When conducted under the guidance of the appropriate classification society, a detailed condition
survey can also be planned so as to satisfy the enhanced survey requirements according to the IACS
UR. Z 10.1.

2.3 Survey Data Analysis Guidelines
     This chapter gives guidance how to analyse the collected survey data and findings with the aim
to assess the residual strength of the ship and to consider maintenance need for a further operation
period. The basic objectives are the determination of corrosion trends and the identification of
potential risk areas for corrosion, cracking, buckling and leakage.
     Annex VII of the Guidance Manual provides considerable material to assist the surveyor in the
assessment of the coating condition. Examples are given in Figures VII.3 and VII.13.
     Although it is difficult to define generally applicable acceptance criteria because the ships are
built according to different rules at different times, the Guidance Manual provides some guidance
on wastage data to assess the local and buckling strength of structural components, see Table 3.1.
Table 3.2 gives guidance on the minimum remaining plate thickness in pits for pitting intensity of
less than 20%. With regard to the residual longitudinal strength the rules of the relevant
Classification Society apply. The IACS U.R. S 7 requires that due to corrosion and wastage the
minimum longitudinal strength standard shall not fall below 90% of the standard required for the
newbuild ship. In a presentation at the 1992 TSCF Shipbuilders Meeting the problem of the residual
strength of corroded structures has been discussed [2].

2.4 Maintenance And Repair Guidelines
     This chapter gives guidance for the maintenance and repair strategy. Two basic types of repair
are mentioned:

• Mandatory repair, which is carried out to comply with the mandatory requirement of the Flag
Administration and / or Classification Society.

• Voluntary repair, and maintenance, which are carried out to minimise the total maintenance cost
for the intended service life.



     Furthermore the different maintenance and repair methods are discussed such as:

• Repair of existing coated areas in segregated ballast tanks,
• repair of uncoated areas in cargo tanks,
• pitting and grooving repair,
• repair and renewal of steel structures.

     Repair and renewal of steel structures is of utmost importance. Based on the experience of its
members the Forum has elaborated a comprehensive catalogue of structural detail failures. Such
catalogue was already contained in the 1986 edition of the Manual, but has been further expanded
and updated in the 1997 edition. The catalogue of the 1986 edition was presented at the 1987 TSCF
Meeting with Shipbuilders [3].The new catalogue, which contains a large number of typical
structural failures, is divided into 14 structural groups. The factors contributing to damage are listed
and suitable repair methods are proposed. In a special group, called “group 0“, recommended
designs for bracket connections are given because a large number of defects have their origin in
unsuitable bracket design. It is suggested that shipyards study specifically this part of the Guidance
Manual in order to avoid repetition of the constructional defects made in the past. The following
examples of the catalogue are shown here for illustration purposes: Figure B and Figures
7,10,15,20,39,52,77. It can be seen that constructional defects which repeatedly occur are :Hard
points causing stress concentrations, insufficient end connections, insufficient stiffening
Finally, measures for an optimum maintenance and repair strategy are discussed.

3. CONCLUSIONS

     The Tanker Structure Co-operative Forum is a unique panel of the tanker industry which
discusses in an open minded manner experiences and problems with tanker structures. The collected
experiences of the Forum’s members with tanker structures and the conclusions from structural
defects have, inter alia, been summarised in the Guidance Manual, the second edition of which has
been published in 1997. It is the intent of this presentation to draw the attention of the shipbuilding
industry to this publication with the aim to improve tanker construction by avoiding constructional
defects made in the past.
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