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INTRODUCTION
1 General
1.1. There are Periodical Survey requirements to carry out overall examination and thickness
measurement of hull structures.
Additionally for oil tankers (including ore/oil ships and ore/bulk/oil ships), chemical tankers, dry bulk
cargo ships, ships for liquefied
gases and general dry cargo ships it is a requirement to carry out Close-up Survey at Periodical Surveys.
1.2. LR’s Rules and Regulations for the Classification of Ships (Part 1 Regulations) details, amongst
other things, the periodical survey requirements for existing ships. Special Survey is a periodical survey
carried out at five yearly intervals and is to be of sufficient extent to ensure that the hull and related
piping is in satisfactory condition and fit for its intended service. Planning and preparation for survey,
thickness measurement and Close-up Survey are important parts of the Special Survey.
1.3. The requirements for thickness measurement and Close-up Survey of ships at Special Survey are
indicated in the Regulations Part 1, Chapter 3, Sections 5, 6, 7, 8 and 9; the extent of these surveys
being dependent on ship type and ship age. The requirements for thickness measurement of Inland
Waterways ships, Special Service craft and Naval ships can be found in separate Rules and
Regulations.
1.4. For guidance of Surveyors, Owners and other interested parties, this document has been
developed to complement the Regulations, providing in tabular form and diagrammatically the special
survey requirements for thickness measurement and close-up survey as follows:
Part 1

- the requirements at Special Survey for Oil Tankers, Ore/Oil Ships, Ore/Bulk/Oil Ships,
Chemical Tankers and Ships
for Liquefied Gases.

Part 2

- the requirements at Special Survey for dry bulk cargo ships (bulk carriers).

Part 3

- the requirements at Special Survey for general dry cargo ships.

Part 4

- the requirements at Special Survey for ships other than above.

1.5. In addition, the requirements for thickness measurement and Close-up Survey at Intermediate
Survey and Annual Survey have been included for guidance of Surveyors, Owners and other interested
parties as follows:
Part 5

- the requirements at Intermediate Survey for all ship types.

Part 6

- the requirements at Annual Survey for all ship types.

1.6. For information purposes the standard thickness measurement forms are included as follows:
Part 7

- thickness measurements report forms.

1.7. The permissible diminution levels can be found in Tables I & II in this document. In addition to these
tables, a more detailed list of the permissible diminution levels of individual plates and stiffeners for
particular structural items is given in the following appendices:
Appendix 1

Permissible diminution levels for Category 1 Oil Tankers, Chemical Tankers and
Liquefied Gas Ships.

Appendix 2

Permissible diminution levels for Category 3 Oil Tankers, Chemical Tankers and
Liquefied Gas Ships.

Appendix 3

Permissible diminution levels for Category 1 Bulk Carriers, Ore/Oil Ships and Ore/Bulk/
Oil Ships.
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Appendix 4

Permissible diminution levels for general dry cargo ships and all other Category 2 and 3
type ships

Appendix 5

Guidelines on thickness measurements for evaluation of longitudinal strength of hull
girder for oil tankers of length 130 metres and over.

Appendix 6

Guidelines on the thickness measurement of cargo hold shell frames on single skin bulk
carriers contracted for construction prior to 1 July 1998.

LLOYD’S REGISTER

iv

ABCD

THICKNESS MEASUREMENT AND CLOSE-UP SURVEY GUIDANCE, June 2010

2 Planning
2.1. For all ships:
Prior to the commencement of any part of the Special Survey, and Intermediate Survey, a meeting is to
be held between the attending Surveyor(s), the Owner’s representative in attendance, the thickness
measurement company operator representative and the Master of the ship or an appropriately qualified
representative appointed by the Master or Owner, so as to ensure the safe and efficient conduct of the
survey and thickness measurements to be carried out. Communication with the thickness measurement
firm and Owner is to be agreed during the meeting, with respect to the reporting of thickness
measurements on a regular basis and the prompt notification of the Surveyor in case of findings,
including excessive and/or extensive corrosion or pitting/grooving of any significance, structural defects
like buckling, fractures and deformed structures, detached and/or holed structure and corrosion of welds.
A record is to be kept of when and where the meeting took place along with the names of those who
attended.

2.2. For Special Surveys, and Intermediate Survey for ships over 10 years of age, of those ships
assigned ESP notation (i.e. Oil Tankers, Chemical Tankers, Ore/Oil Ships, Ore/Bulk/Oil Ships, Ore
Carriers and Bulk Carriers), Owners are to respond a Survey Planning Questionnaire and to prepare a
Survey Programme in advance of the survey and submitted for agreement. The Survey Programme is to
include the Owner’s proposals for Close-up Survey and thickness measurement.
•

The Survey Planning Questionnaire is to be submitted to LR prior to the preparation of the Survey
Programme. This is to include information on access provisions for close-up Surveys and thickness
measurements; cargo history; the results of inspections carried out by the Owner; a list of reports of
Port State Control Inspection containing hull structural deficiencies; a list of Safety Management
System non-conformities related to hull maintenance and details of the thickness measurement
company.

•

The Survey Programme is to be submitted prior to the commencement of any part of the
Intermediate Survey on ships over 10 years of age and Special Survey. This is to be in a written
format and submitted to LR at least six months in advance of the survey. The Survey Programme at
Intermediate Survey may consist of the Survey Programme agreed for the previous Special Survey
supplemented by the Executive Hull Summary of that Special Survey and later relevant survey
reports. The survey will not commence until a Survey Programme has been agreed.

•

The Survey Programme is to be worked out taking into account any amendments to the survey
requirements implemented after the previous Special Survey.

•

Further information on the Survey Planning Questionnaire and Survey Programme can be found in
the ESP guidance booklets that have been prepared by LR and are available on the ClassDirect
Live website.

2.3. On ships where the notation ESP is assigned, the survey planning meeting should address the
following items (which are recommended to be addressed for all ship types as applicable) for the
purpose of ascertaining that all the arrangements envisaged in the Survey Programme are in place, so
as to ensure the safe and efficient conduct of the survey to be carried out.:

•

The schedule of the ship (i.e. voyage, docking and undocking manoeuvres, periods alongside,
cargo and ballast operations, etc.)

•

Provisions and arrangements for thickness measurements (i.e. access, cleaning/de-scaling,
illumination, ventilation, personal safety).

•
•
•

Extent of the thickness measurements.

•

Execution of thickness measurements

Permissible diminution levels.
Extent of close-up survey and thickness measurement considering the coating condition and
suspect areas/areas of substantial corrosion
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•
•
•

Taking representative readings in general and where uneven corrosion/pitting is found.

•

Proper preparation and close co-operation between the attending Surveyor(s) and the Owner's
representative on board prior to and during the survey are an essential part in the safe and
efficient conduct of the survey. During the survey on board safety meetings are to be held
regularly

Mapping of areas of substantial corrosion.
Communication between attending surveyor(s), the thickness measurement company
operator(s) and owner’s representative(s) concerning findings.

2.4. When areas of substantial corrosion are identified additional thickness measurements will be
required to determine the full extent of the substantial corrosion. In general structure that is identified
with substantial corrosion and has not been repaired will require Close-up Survey and thickness
measurement as considered necessary at Annual Surveys. The only exception to this is when
substantial corrosion is identified in cargo oil tanks; these areas will require Close-up Survey and
thickness measurements as considered necessary at Intermediate Surveys. In the case of tanks used
for the carriage of cargo oil and salt water ballast where substantial corrosion is identified the areas will
generally require Close-up Survey and thickness measurements as considered necessary at Annual
Surveys. For those ships where ESP class notation is applicable, details of substantial corrosion is also
recorded in the Executive Summary.
2.5. For these ships extensive thickness measurement of deck plating, shell plating and internal
structure is required, this requirement becoming even more complex and extensive on older ships. It is
therefore recommended that thickness measurement is carried out in a single operation, by one TM
service supplier, and as early as practicable during the survey period allowed for Special Survey.
2.5.1. As part of the preparation for Special Survey, the thickness measurement may be dealt with in the
year preceding the due date of the Special Survey. If provisional recommendations for renewals have
been mutually agreed, and the Surveyor agrees these may be deferred, a suitable condition of class is
to be recommended.
2.6. The above (2.5) is considered to be an integral part of the planning of Special Survey and will
provide sufficient time for the Owner and LR to fully evaluate the results of thickness measurement. On
the basis of the report, repairs or reinforcement as appropriate can be recommended at an early date
thus providing Owners with sufficient time to arrange for repairs.
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3 Thickness measurement – General
3.1. Thickness measurements are normally to be taken by means of ultrasonic test equipment and are
to be carried out by an approved service supplier in accordance with Lloyd’s Register’s Approval
Processes for Thickness Measurement of Hull Structures.
3.2. Thickness measurements may be witnessed by a single Surveyor. The Surveyor is required to be
on board, while the thickness measurements are taken, to the extent necessary to control the process.
The thickness measurement report, or summary of the report, is to be submitted to the Surveyor, prior to
completion of the survey, for verification and confirmation of completeness of the thickness
measurement survey. Where this is not complied with, the matter is to be immediately referred to
London office for instruction and before any interim certificate is issued. Upon completion of the
thickness measurements onboard, the Surveyor should verify and keep a copy of the preliminary
thickness measurement report signed by the TM firm operator. When the thickness measurement is
carried out in more than one attendance, then in each attendance the Surveyor should verify and keep a
copy of the preliminary thickness measurement report signed by the TM firm operator, i.e. whenever
Surveyors are provided with a draft / preliminary copy of a thickness measurement report then this is to
be retained in the local office survey file.
3.3. Thickness measurements are to be taken to confirm that the structure remains in good condition.
The extent of thickness measurements, in salt water ballast tanks and cargo oil tanks, for areas subject
to Close-up Surveys, may be specially considered, where the protective coating is identified as being in
‘Good’ condition by the attending Surveyor. In such cases, the extent of representative thickness
measurements taken, for those areas subject to Close-up Survey, is to be agreed with the attending
Surveyor.
3.4. Where thickness measurements indicate substantial corrosion, excessive diminution or structural
defects, the TM firms are to advise the attending Surveyor and Owners promptly in order that the extent
of measurement may be given special consideration, and the necessary repairs/renewals may be
recommended and agreed at an early stage.
3.5. Prior to commencing the thickness measurements, the Surveyor is to:
• check ultrasonic equipment and verify this is calibrated according to the appropriate standard
and properly labelled;
• witness calibration appropriate to size and type of material;
• be satisfied with the TM firm operator’s skill and competence;
• ensure that the TM firm operator(s) is using instruments with pulsed echo technique (either with
oscilloscope or digital instrument using multiple echo). Single echo instruments may be used on
uncoated surfaces, which have been properly cleaned.
3.6. The Surveyor should direct the gauging operation by selecting locations such that the readings
taken represent, on average, the general condition of the overall structural area.
3.7. Mandatory thickness measurement requirements are to be carried out in entirety and witnessed
accordingly. It should be ensured that all longitudinal members in way of transverse sections, if any, are
recorded to facilitate an accurate area assessment calculation.
3.8. Thickness measurements for the structural areas subject to close-up survey are to be carried out
simultaneously with the close-up surveys in order to facilitate a meaningful survey.
3.9. In selecting the position of transverse sections for measurement, a careful overall assessment is to
be made utilizing shell expansion and deck plans in order to avoid local reinforcements, doublers or any
other obstructions, both on deck and at the shell.
3.10. Transverse sections are to be chosen where the largest reductions in thickness are suspected to
occur or are revealed from deck plating measurement. Transverse sections should be well clear of:
3.10.1. The ends of superstructure where local increases have usually been made to the sheerstrake
and stringer plate.
3.10.2. Strengthening in way of cargo hatch corners which may not always be apparent when welded
insert plates have been used.
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3.11. When Surveyors require additional thickness measurements in any portion of the structure where
signs of wastage are evident or where wastage is normally found, it is essential that the measurements
are sufficient to assess the general condition of the plating and the full extent of wastage.
3.12. In all ships, with the exception of oil tankers and chemical tankers, salt water ballast tanks, other
than independent double bottom ballast tanks, where a hard protective coating is found in POOR
condition and it is not renewed, where soft coating has been applied, or where a hard protective coating
was not applied from time of construction, the tanks in question are to be examined at annual intervals.
Thickness measurements are to be carried out as necessary.
3.12.1. Independent double bottom ballast tanks, where a hard protective coating is found in POOR
condition and it is not renewed, where soft coating has been applied, or where a hard protective coating
was not applied from time of construction, the tanks in question are to be examined and gauged at
annual intervals at the discretion of the Surveyor.
3.13. For oil tankers and chemical tankers, tanks used for water ballast, where a hard protective coating
is found less than GOOD condition and it is not restored, where soft coating has been applied, where a
hard protective coating was not applied from time of construction, where substantial corrosion has been
identified, or - in single hull oil tankers - where the tank has a common plane boundary with a cargo with
any means of heating, the tanks in question are to be examined at annual intervals. Thickness
measurements are to be carried out as necessary.
3.14. For non-ESP ships less than 500 gross tons and all fishing vessels, the designated Surveyor, who
has received training and been qualified by LR, may carry out thickness measurements.

Coating
condition

Reminder - definitions:
Good
Fair
Poor
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Condition with local breakdown of coating at edges of stiffeners and weld
connections and/or light rusting over 20 per cent or more of areas under
consideration, but less than as defined for poor
Condition with general breakdown of coating over 20 per cent or more of
areas of hard scale at 10 per cent or more of areas under consideration
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4 Thickness measurement – Permissible
diminution
4.1. The maximum permissible diminution of individual plates and stiffeners is given in Table I. The table
provides the permissible diminution levels for the structural items by ship category (see also
appendices).
4.1.1. Repairs will be required when the percentage diminutions given in Tables I and II are exceeded.
4.1.2. The maximum diminutions given in Tables I and II take account of additional average corrosion for
a further five year period.
4.1.3. Where thickness measurement is considered necessary between Special Surveys, the values
given in Tables I and II are to be applied.
4.2. Substantial corrosion is wastage of individual plates and stiffeners in excess of 75% of the
permissible diminution given in Table I. Where individual plates or stiffeners show substantial corrosion
then the additional thickness measurement requirements in accordance with the Rules and Regulations
for the Classification of Ships Part 1, Chapter 3, Section 5 - Table 3.5.6, Section 6 - Tables 3.6.3 to 3.6.6,
Section 7 - Tables 3.7.7 to 3.7.15 and Section 8 - Tables 3.8.3 to 3.8.6 are to be carried out, as
applicable. The thickness measurement report shall be submitted for inclusion in ESP documentation.
The survey will not be considered complete until these additional thickness measurements have been
carried out.

Fig. 4.1 – Substantial Corrosion
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4.2.1. For ships built in accordance with the Common Structural Rules (CSR), substantial corrosion is an
extent of corrosion such that the assessment of the corrosion pattern indicates a gauged (or measured)
thickness between tnet + 0.5 mm and tnet

Fig.4.2: Substantial Corrosion – Common Structural Rules (CSR)
4.2.2. Locations of substantial corrosion, which require to be examined periodically, will not be expected
to constitute a condition of class, but should normally be included in the Hull Memoranda. In the case of
those ships where enhanced surveys are applicable, details of substantial corrosion will also be
recorded in the Executive Summary.

Individual plates and stiffeners
4.3. Excessive diminution is wastage of individual plates and stiffeners in excess of the permissible
diminution given in Table I. Where individual plates or stiffeners show excessive deterioration then
additional measurements of the adjacent structure should be taken to ascertain the full extent of
deterioration.
Topside and bottom areas
4.4. In order to maintain the required longitudinal strength of the hull girder an assessment of the topside
area and bottom area is to be carried out at each transverse section and is to be reported on form TM8.
The maximum permissible diminution of topside and bottom areas is given in Table II.
4.5. In addition, for oil tankers (including ore/oil and ore/bulk/oil ships) of 130 m in length and upwards
(as defined by the International Convention on Load Lines in force), the ship’s longitudinal strength is to
be evaluated by using the thickness of structural members measured, renewed and reinforced as
appropriate, during the Special Surveys carried out after the ship reaches 10 years of age.
4.5.1. Summing the thickness of individual strakes of plating and comparing these with the sums of the
original thickness.
4.5.2. Summing the thickness of individual longitudinals and comparing these with the sums of the
original thickness.
4.5.3. In each case the resultant percentage deterioration is to be compared with the maximum
diminution values for plating and longitudinals given in Table II.
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4.6. Where deterioration of the topside area or bottom area of the plating or longitudinals is in excess of
0,75 of the values given in Table II, additional transverse sections are to be measured forward and aft of
0,5L amidships.
4.7. At surveys where only transverse sections of the deck plating is required to be measured (at
Special Survey I of a tanker and Special Survey III of a dry cargo ship) and the general deterioration of
the strength deck plating is equal to or in excess of the values given in Table II, measurements should
also be carried out on the sheerstrake. An assessment is then to be made of the topside plating area to
determine the overall percentage deterioration. In addition, where the diminution of the topside plating
area is in excess of 0,75 of the values given in Table II, the topside longitudinals are to be gauged and
reported on.
Oil Tankers - Evaluation of longitudinal strength
4.8. In addition to the existing Rule requirements for thickness measurement, for oil tankers (including
chemical, ore/oil and ore/bulk/oil ships) of 130 m in length and upwards (as defined by the International
Convention on Load Lines in force), the ship’s longitudinal strength is to be evaluated by using the
thickness of structural members measured, renewed and reinforced as appropriate, during the Special
Surveys carried out after the ship reaches 10 years of age, i.e., normally SS III and subsequent
Special Surveys. And at Intermediate Surveys after the ship reaches 10 years of age if deemed
necessary by the Surveyor.
4.9. At least three transverse sections are to be gauged for all ships to which these requirements are
applicable. The selected transverse sections could be the same sections required by 4.4 – 4.7. In most
cases no additional thickness gauging should be necessary.
4.10. The selected transverse sections are to be within 0,5L amidships. It is recommended that the
sections be located about 0,2L fwd of amidships, and 0,2L aft of amidships.
4.11. The details for the transverse sections (i.e. transverse sections with the ‘As built’ thickness values)
at the locations recommended in 4.10 above have been provided on the files for TMCalc available to
download from CDLive. Care should be taken to ensure that only the appropriate transverse section
details are used in the evaluation.
4.12. At the recommended locations, the transverse sections should be chosen such that thickness
measurements can be taken for as many different tanks in a corrosive environment as possible (e.g.
selected transverse sections are to include ballast tanks sharing a common plane boundary with cargo
tanks (fitted with heating coils) and other ballast tanks, or cargo tanks permitted to be filled with sea
water sharing a common plane boundary with other ballast tanks or cargo tanks).
4.13. When selecting the transverse sections, consideration is to be given to selecting those locations
where the largest thickness reductions are suspected to occur and/or are revealed from deck and
bottom plating measurements. The selected locations should, as far as possible, be clear of areas that
have been locally renewed or reinforced.
4.14. For assessment of transverse sectional areas for the deck and bottom flanges at each selected
section, all continuous longitudinal structure (i.e. plating and longitudinals) within 0,1D of the deck
plating and bottom shell plating should be measured and recorded (where D is the ship’s moulded
depth). If the results of the transverse sectional area evaluation are above the permitted minimum value
(i.e. more than 90 per cent of the ‘As built’ sectional area) then no further input of thickness readings or
section modulus calculation is necessary.
4.15. If the results of the transverse sectional area evaluation are below permitted minimum value (i.e.
they are less then 90 per cent of the ‘as built’ sectional area), then the transverse sectional modulus is
to be calculated. For this calculation to be performed by TMCalc, the thickness readings for all the
longitudinal structure at that transverse section will need to be entered.
Note 1: The term ‘as built’ for the purpose of this section means the higher of the ‘as built’ or the ‘Rule
scantlings’ thickness values in order to take account of the ships built with (cc) notation.
Note 2: Functionality exists within TMCalc to readily identify the upper and lower regions to be used in
the assessment of sectional areas.
4.16. TMCalc requires entry of thickness readings for every span of plating (where a span is the width of
plating between any two longitudinal members). Where plating is found in good condition with no
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evidence of corrosion/wastage, reduction in the number of readings could be considered. However, at
least two points should be measured for each deck and shell plate for the selected transverse sections.
4.17. Every longitudinal member (including deck and bottom girders) should be measured on the web
and flange (except for bulb sections). For bulb sections, only thickness readings for the web need to be
recorded. TMCalc will then calculate and automatically add the flange equivalent readings using a
proportional diminution, similar to the web. If considered necessary this can then be further amended to
reflect the actual condition of the bulb, e.g. there may be instances where the bulb may be completely
wasted or alternatively the bulb may be fully intact with no corrosion and coated.
4.18. As a general rule, the thickness used for each element in way of a transverse section is to be the
average of multiple measurements.
4.19. In order to ensure that all required thickness readings have been taken, it is suggested that before
attempting entry of these into TMCalc, the transverse section sketch (with the plating and longitudinal
member labels displayed) should be printed from TMCalc and used for guidance.
4.20. Where one or more of the transverse sections are found to be deficient in respect of the
longitudinal strength requirements, the number of transverse sections for evaluation are be increased
such that each tank within the 0,5L amidships region has been evaluated. Tank spaces that are partially
within, but extend beyond, the 0,5L region, may also need to be evaluated.
4.21. Additional thickness measurements are also required to be performed on one transverse section
forward and one aft of each repaired area to an extent necessary to ensure that the areas bordering the
repaired section also comply with the requirements. This is considered necessary only where substantial
repairs/renewals have been carried out and the transverse sectional area/section modulus will increase
appreciably after repairs. Where isolated repairs are carried out (due to localised corrosion/wastage),
evaluation of additional sections forward and aft of the repairs is not considered necessary. For more
detailed guidance refer to Appendix 5.
Oil Tankers – Upper deck plating residual buckling
4.22. Oil tankers built to Lloyd’s Register Class – Upper deck plating allowable diminution/residual
buckling:
4.22.1. For oil tankers having a length L of 90 m or greater the thickness requirement of upper deck
plating is to be not less than that required by Table I or the residual buckling thickness (Table III). In
some instances the residual buckling thickness may be the limiting factor for upper deck plating
renewals.
4.22.2. When the actual thickness measurements of individual plates are found to satisfy the residual
buckling thickness requirements this is to be indicated accordingly in the narrative of the classification
report.
4.22.3. When the actual thickness measurements of individual plates are found to be less than that
required for compliance with the residual buckling thickness requirements, and the diminution does not
exceed 20 per cent, then extensive thickness measurements are to be taken on a panel basis to
determine accurately the actual mean thickness of individual panels. In this context a panel is deck
plating bounded by adjacent deck transverses and two deck longitudinal stiffeners. Where numerous
transversely adjacent areas are affected the matter should be referred to the Classification Group in
London.
4.23. Oil tankers not built to Lloyd’s Register Class – Upper deck plating allowable diminution
(alternative procedure):
4.23.1 Alternatively, where an oil tanker having a length of 90 m or greater is transferred from an IACS
member class society and the losing society supplies tables giving original thickness and allowable
diminution, the ship is to be surveyed against those standards. The diminution table is to be added to
the ship’s survey file and a note to this effect raised as a memorandum item.
4.23.2. A check is to be made that deck and bottom longitudinal material cross sectional areas have not
reduced by more than 10% based on availability of previous thickness measurement surveys.
4.23.3. Where a 10% area reduction is exceeded the case is to be referred to the designated Plan
Approval Office for review.
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Bulk Carriers
4.24. For Bulk Carriers assigned the ESN Hold 1 or ESN-All Holds, i.e. bulk carriers of length L , greater
than or equal to 150 metres where:
•

The foremost hold is bounded by the side shell only, and therefore were contracted for construction
prior to 1 July 1998 and have not been constructed in compliance with Pt 4, Ch 7,10 of Notice No.2
to the 1996 Rules and Regulations for the Classification of Ships (hereinafter referred to as the
Rules for Ships), or subsequent editions.

•

The foremost hold is a double side skin construction of less than 760 mm breadth measured
perpendicular to the side shell in ships, the keels of which were laid, or which were at a similar
stage of construction, before 1 July 1999 and have not been constructed in compliance with Pt 4,
Ch 7,10 of Notice No.2 to the 1998 Rules for Ships, or subsequent editions.

For those ships reference should be made to the Approved Bulkhead Upgrade Plan (in the Executive
Summary), which details the particular diminution criteria for cargo hold transverse bulkheads that have
been upgraded in accordance with this notation.
4.25. Above bulk carriers and single side ore carriers and single side ore or oil carriers are to undergo a
re-assessment of their cargo hold shell frames in accordance with the Provisional Rules for Existing
Ships. The number of shell frames to be measured is equivalent to the number of shell frames subject to
Close-up Survey, with representative measurements to be taken at specific areas for each frame. For
more detailed guidance refer to Appendix 6.
4.26. Some Bulk Carriers have cargo holds designed to be partially filled with salt water ballast. In order
to identify whether a Bulk Carrier has this facility it is necessary to check the Capacity plan and/or the
trim and Stability booklet to identify which holds are designated for partial filling purposes. It is important
to identify the holds designed for partial filling as this effects the maximum allowable corrosion
diminution that can be applied to the cargo hold corrugated bulkheads (see Table I) Once the partial
filling holds have been identified a hull memoranda shall indicate these holds for guidance at future
surveys.

Sandwich Plate Systems (SPS)
4.27. For Sandwich Plate System [ SPS ] Construction, thickness measurements are required from the
top and bottom plate of the SPS panels:
4.27.1. Maximum permissible diminution: 20% of minimum rule thickness - note: minimum rule thickness
will have been added as a SRL memorandum.
4.27.2. For more detailed guidance refer to Provisional Rules for the application of Sandwich Panel
Construction to Ship Structure.

Chemical Tankers – Ships over 10 years old
4.28. At the Special Survey selected steel cargo pipes outside cargo tanks and ballast pipes passing
through cargo tanks are to be:
(a) Thickness measured at random or selected pipe lengths to be opened for internal inspection.
(b) Pressure tested to the maximum working pressure.
NOTE:
Special attention is to be given to cargo/slop discharge piping through ballast tanks and void spaces
4.29. The following may be used for general guidance for acceptance of acceptable diminution for
renewal of pipes:
4.29.1. Cargo piping for chemical carriers is required to have a minimum design pressure of 10 bar and
suitable corrosion allowance. In addition for carbon steel, the minimum pipe wall thickness is to be in
accordance with the general minimum pipe wall thickness in Part 5, Ch12, table 12.2.4 of the Rules for
Ships. Application of these requirements generally leads to a substantial allowance for corrosion/erosion
for carbon steel systems operating at less than 10 bar. As there is no overriding thickness for stainless
steel pipes the corrosion/erosion allowance for stainless steel pipe is rather less than for carbon steel
pipes and may theoretically be down to zero. In addition high pressure systems e.g. hydraulic oil
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systems may have a relatively small corrosion allowance. The comments below assume that a
manufacturing tolerance of 12.5% applies to pipe wall thickness.
4.29.2. Carbon steel pipes: Cargo pipes operating at less than 10 bar.
Where general pipe thickness or isolated pockets have a diminution of more than 30% of the original
nominal thickness then they should be further assessed.
Where general pipe thickness or isolated pockets have a diminution of more than 50% of the original
nominal thickness then the pipe should be replaced.
4.29.3. Stainless steel: Cargo pipes operating at less than 10 bar.
Where general pipe thickness or isolated pockets have a diminution of more than 20% of the original
nominal thickness then they should be further assessed.
Where general pipe thickness or isolated pockets have a diminution of more than 30% of the original
nominal thickness then the pipe should be replaced.
4.29.4. High pressure piping: High pressure piping systems generally need to be individually assessed.
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5 Thickness measurement – Reporting
5.1. The results of measurement are to be recorded on the relevant thickness measurement report
forms, examples of which are given in Part 7 of this document. The measurements recorded are to be
the average of multiple readings, the results of measurement providing a general indication of the
condition of the structure. Local corrosion, such as pitting or grooving, is to be dealt with separately to
the Surveyor’s satisfaction. The measured thicknesses are to be compared with the original scantlings,
or re-assessed scantlings where applicable, and the diminution calculated. It is essential that the original
scantlings are included in the report and Surveyors and thickness measurement firm operators are to
confirm carefully from the documentation on board ship that the correct scantlings are included in the
report. Where the ship has been assigned a corrosion control notation, the original rule thicknesses are
to be used, and not the corrosion control scantlings, when completing the TM forms. Where this
information is not available on board then the requisite information should be sought from Lloyd’s
Register London (Marine Data Systems).
5.2. The completed thickness measurement report is to be made up using the forms TM1 to TM8. An LR
TM GEN PART form (the general particulars form), Form 6059 (2004.12), is to be included in all
thickness measurement reports. The general particulars form is to be signed and stamped or electronic
signed by the TM firm operator, the attending Surveyor and the authorising Surveyor.
5.3. TM firms are to be reminded that the thickness measurement report, or a summary of the report, is
to be submitted to the attending Surveyor, prior to completion of the Survey for verification. This is
required in order to confirm that the full requirements of survey have been complied with and also to
confirm that the recorded measurements are acceptable for classification purposes. Late submission of
thickness measurement reports may as a consequence delay the issue of statutory and classification
certificates.
5.4. Thickness measurement reports are to be compiled using LR TM Software. It is, however,
acceptable for a TM firm to use their own software, in which case the report must be submitted in hard
copy.
5.4.1. The LR TM software can identify and highlight any results which indicate substantial corrosion or
excessive diminution.
5.4.2. Where the TM firm has used unique structural identifiers or recorded insufficient description, then
related sketches are to be produced by the TM firm, and read in association with the TM report.
5.4.3. The report number refers to the main LR report number, and Surveyors must advise the TM firm
of this prior to the compilation of the TM report.
5.4.4. The final TM report is to reflect the condition of the ship after any renewals or repairs, and
therefore may require annotating by the TM firm and/or Surveyor.
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5.4.5. When linear interpolation is required the example below is to be followed:

5.5. The final thickness measurement report, endorsed by the Operator, the attending Surveyor and the
authorising Surveyor is to be submitted to LR London for record purposes.
5.6. TM reports compiled using LR TM software are to be submitted on floppy disk or CD-ROM, with
accompanying hard copies of the TM GEN PART form, Form 6059 (2004.12), and any related sketches.
5.7. For those ships assigned ESP notation the TM GEN PART form and sketches are to be submitted
in triplicate, along with a floppy disk or CD-ROM. Where the TM firm software has been used then a
hard copy of the thickness measurement report in triplicate is to be submitted.
5.8. Close-up Survey and thickness measurement may be specially considered and reduced (but not
waived) at the discretion of the Surveyor where an efficient protective coating (epoxy or equivalent) is
found in GOOD condition.
5.9. For dry bulk cargo ships (bulk carriers) prior to any coating or re-coating of cargo holds, scantlings
are to be confirmed by thickness measurement in the presence of the Surveyor and satisfactorily
reported upon. It is advisable to extend this practice when coating or re-coating cargo or ballast spaces
in general in all ship types.
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6 Close-up Survey
6.1. Close-up Surveys are to be carried out by Surveyors accompanied by Owners representatives. The
thickness measurements required in association with Close-up Surveys should be carried out
simultaneously with the Close-up Surveys, in order to facilitate a meaningful survey.
6.2. Close-up Survey is defined in the Regulations as ‘a survey where the structural components are
within the close visual inspection range of the Surveyor, i.e. normally within reach of hand’. One or more
of the following means of access, acceptable to the Surveyor, is to be provided:
• Permanent stages and passages through the structures.
• Temporary stages and passages through the structures.
• Lifts and movable platforms.
• Portable ladders.
• Boats and rafts.
• Other equivalent means.
The results of Close-up Survey are to be reported in sufficient detail. In the case of those ships where
ESP class notation is applicable, this information will be included in the survey file (Executive Summary)
which is retained onboard the ship.
6.2.1. Portable ladders may be used, at the discretion of the Surveyor, for survey of the hull structure of
single skin bulk carriers, except for the close-up survey of cargo hold shell frames, in the following cases:
6.2.2. For close-up surveys of the cargo hold shell frames of single skin bulk carriers with a deadweight
less than 100,000 tonnes, one or more of the following means of access is to be provided:
(a)
(b)
(c)

Permanent staging and passages through structures
Temporary staging and passages through structures.
Portable ladder restricted to not more than 5 m in length may be accepted for surveys of
the lower section of a shell frame including bracket.
Hydraulic arm vehicles such as conventional cherry pickers, lifts and movable platforms.
Boats or rafts, provided the structural capacity of the hold is sufficient to withstand static
loads at all levels of water.
Other equivalent means.

(d)
(e)
(f)

6.2.3. For close-up surveys of the cargo hold shell frames of single skin bulk carriers with a deadweight
equal to or greater than 100,000 tonnes, the use of portable ladders is not accepted and one or more of
the following means of access is to be provided:
(a) At Annual surveys, Intermediate surveys held before the ship is 10 years old and Special
Survey I:
(i) Permanent staging and passages through structures.
(ii) Temporary staging and passages through structures.
(iii) Hydraulic arm vehicles such as conventional cherry pickers, lifts and movable platforms.
(iv) Boats or rafts, provided the structural capacity of the hold is sufficient to withstand static
loads at all levels of water.
(v) Other equivalent means.
(b) At Special Survey II and all subsequent Intermediate and Special surveys:
(i)
(ii)
(iii)
(iv)
(v)

Either permanent or temporary staging and passage through structures for close-up
survey of at least the upper part of hold frames.
Hydraulic arm vehicles such as conventional cherry pickers for surveys of lower and
middle part of shell frames as alternative to staging.
Lifts and movable platforms.
Boats or rafts, provided the structural capacity of the hold is sufficient to withstand static
loads at all levels of water.
Other equivalent means.

(c) Notwithstanding the above requirements, for single skin bulk carriers greater than 10 years old,
at Annual Survey the use of a portable ladder fitted with a mechanical device to secure the
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upper end of the ladder is acceptable for when the close-up survey of cargo hold shell frames
is required.
6.2.4. Survey at sea or anchorage may be undertaken when the Surveyor is fully satisfied with the
necessary assistance from the personnel onboard and provided the foregoing preparations for survey,
as applicable, have been met. In addition, the following conditions and limitations are to be applied:
(a). A communication system is to be arranged between the survey party in the tank and the
responsible officer on deck. This system must include the personnel in charge of ballast pump
handling if boats or rafts are to be used.
(b). Surveys of tanks by means of boats or rafts are to be agreed with the attending Surveyor, who
is to take into account the safety arrangements provided, including weather forecasting and
ship response under foreseeable sea conditions and provided the expected rise of water within
the tank does not exceed 0.25 m. Where it has been agreed to use boats or rafts when
carrying out close-up survey, the following conditions are to be observed:
(i) Only rough duty, inflatable rafts or boats, having satisfactory residual buoyancy and stability
even if one chamber is ruptured, are to be used.
(ii) The boat or raft is to be tethered to the access ladder and an additional person is to be
stationed down the access ladder with a clear view of the boat or raft.
(iii) Appropriate lifejackets are to be available for all participants.
(iv) The surface of water in the tank is to be calm and the water level stationary. On no account
is the level of the water to be rising while the boat or raft is in use.
(v) The tank or space must contain clean ballast water only. Even a thin sheen of oil on the
water is not acceptable.
(vi) At no time is the water level to be allowed to be within 1 m of the deepest under deck web
face flat so that the survey team is not isolated from a direct escape route to the tank hatch.
Filling to levels above the deck transverses is only to be contemplated if a deck access
manhole is fitted and open in the bay being examined, so that an escape route for the survey
party is available at all times. Other effective means of escape to the deck may be
considered.
(vii) If the tanks (or spaces) are connected by a common venting system, or Inert Gas system,
the tank in which the boat or raft is to be used is to be isolated to prevent a transfer of gas
from other tanks (or spaces).
(c). Rafts or boats may be permitted for the survey of the under deck areas of tanks or spaces, if
the depth of the under deck web plating is 1,5 m or less. If the depth of the under deck web
plating is greater than 1,5 m, then rafts or boats may be permitted only when the coating of the
under deck structure is in GOOD condition and there is no evidence of wastage or if a
permanent means of access is provided in each bay to allow safe entry and exit. A permanent
means of access is considered to mean:
(i) Access direct from the deck via a vertical ladder and a small platform fitted approximately 2
m below the deck in each bay or,
(ii) Access to deck from a longitudinal permanent platform having ladders to the deck at each
end of the tank. The platform shall be arranged over the full length of the tank and level with,
or above, the maximum water level needed for rafting of the under deck structure. For this
purpose, the ullage corresponding to the maximum water level is to be assumed not more
than 3 m from the deck plate measured at the midspan of deck transverses and at the mid
point of the tank's length. If neither of the above conditions are met, then staging or another
equivalent means is to be provided for the survey of the under deck areas.
(d) Where soft or semi-hard coatings have been applied, safe access is to be provided for the Surveyor
to verify the effectiveness of the coating and to carry out an assessment of the conditions of internal
structures which may include spot removal of the coating. When safe access cannot be provided,
the soft or semi-hard coating is to be removed.
(e) An oxygen-meter, breathing apparatus, lifeline, riding belts with rope and hook and whistles together
with instructions and guidelines on their use are to be made available during the survey. For oil
tankers and chemical tankers, an explosimeter is to be provided. A safety checklist is also to be
provided.
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6.3. Close-up Survey and thickness measurement may be specially considered and reduced (but not
waived) at the discretion of the Surveyor where an efficient protective coating (epoxy or equivalent) is
found in GOOD condition.
6.4. The Surveyor may extend the Close-up Survey as deemed necessary taking into account the
condition of the tanks under survey and also the following:
6.4.1. Structural arrangements or details which have suffered defects in similar tanks or on similar ships.
6.4.2. Structures approved with reduced scantlings due to an approved corrosion control system.
6.5. Close-up Survey of Sandwich Plate Systems (SPS) should be done in the same way as for normal
structure.
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7 Thickness measurement – Maximum
diminution
Table I Maximum diminution of individual plates and stiffeners
Structural item

Category 1 ships

Category 2 & 3
ships

Hull envelope: individual plates, shell and deck
plating recorded along the strake (deck, bottom, side,
wind and water)

20% See Note 2

30%

TM 1
See Note
3

20%

30%

TM 2(a)
&TM 2(b)

Plating 20%
Stiffeners 25%

Plating 30%
Stiffeners 25%

TM 3
See Note
3

20%

25%

TM 4

Plating 25%

Plating 30%

TM 5(a)

Stiffeners and
corrugated
bulkhead plating
25%

Stiffeners and
corrugated
bulkhead plating
25%

Plating 25%

Plating 30%

TM 6

Stiffeners 25%

Stiffeners 25%

See Note
3

20%

25%

TM 7(a)

Hull envelope: transverse section, plates recorded
by frame number and strake position (deck and
sheer/bottom and side)
Longitudinal structural members (including deck
and shell longitudinal stiffeners, longitudinal bulkhead
plating and stiffeners, inner bottom plating and
stiffeners, hopper sloping plating and stiffeners.
See Note 4 for additional bulk carrier diminution
criteria)
Transverse structural members in C.O. and W.B.
tanks (including web frame plating and face plates)

W.T. and O.T. transverse bulkheads including
deep tank bulkheads (See Note 4 for additional bulk
carrier diminution criteria)

Miscellaneous structural members (including deck
plating inside the line of cargo hatch openings)

Cargo hold transverse frames and end brackets
(See Note 4 for additional bulk carrier diminution
criteria)

TM
Report
Form

NOTES
1. For ships with cc notation, Surveyors are to compare the measurements with the original Rule
thickness and not the reduced, as built, scantlings which were approved in association with the (cc)
notation.
2. For oil tankers of Category 1 the strength deck residual buckling thickness requirement is to be
complied with in accordance with Lloyd’s Register requirements as advised by the attending Surveyor.
3. Where extensive additional measurements are taken of continuous longitudinal plating these may be
reported on Form TM3 or TM6 as applicable.
4. Additional Bulk Carrier diminution criteria:
4.1 Cargo hold transverse bulkheads
(a) Corrugated parts within cargo holds designed to be fully filled with salt water ballast (deep tank) –
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25%.
(b) Corrugated parts within cargo holds designed to be partially filled with salt water ballast – 15%.
(c) Corrugated parts of the aft transverse bulkhead of the forward cargo hold – 15%, See (f) below.
(d) Corrugated parts of the remaining transverse bulkheads in cargo holds – 20%.
(e) All plain transverse bulkhead plating (including stool plating) – 25%.
(f) For the aft transverse bulkhead of the forward cargo hold on bulk carriers which have been assessed
and/or upgraded in order to comply with requirements for the notation ESN – refer to the Approved
Bulkhead Upgrade Plan for diminution criteria. These measurements are to be recorded on Form
TM5(b).
4.2 Cargo hold inner bottom and hopper sloping plating
(a) Where the notation Strengthened For Heavy Cargoes is assigned and length L is greater than 150
metres then the maximum diminution applicable is 25%. For all other Bulk Carriers refer to longitudinal
structural members above.
4.3 Cargo hold transverse frames (shell frames)
(a) For single skin bulk carriers contracted for construction prior to 1 July 1998 undergoing a reassessment of their cargo hold shell frames in accordance with the Provisional Rules for Existing Ships,
measurements are to be compared against the minimum thickness values shown in the evaluation
records. These measurements are to be recorded on TM7(b). For all other bulk carriers refer to ’Cargo
hold transverse frames and end brackets’ above.
5. For definition of ship category, see Table II, Note 6.
6. The maximum diminutions are for the average thickness measured over the plate area or over the
length between supports.
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Table II Maximum permissible diminution of topside and bottom areas
Category 1 ships

Category 2 ships

Category 3 ships

over 0,5L
amidships

at
0,075L
from
ends

over 0,5L
amidships

at
0,075L
from
ends

over 0,5L
amidships

at
0,075L
from
ends

Topside Area
Plating
Assessment as
reported on
Longitudinals
TM2(a) and TM3

10%

20%

10%

30%

15%

30%

15%

25%

15%

25%

20%

30%

Bottom Area
Plating – single
Assessment as bottom
construction
reported on
TM2(b) and TM3
Plating – double
bottom
construction

10%

20%

10%

30%

15%

30%

15%

20%

15%

30%

20%

30%

15%

25%

15%

25%

20%

30%

Structural item

Longitudinals
NOTES

Note 1: Intermediate values are to be obtained by linear interpolation.
Note 2: Topside area comprises deck (outside line of openings for dry cargo ships), stringer and sheer
strake (including rounded gunwales) together with associated longitudinals.
Note 3: Bottom area comprises keel, bottom and bilge plating together with associated longitudinals.
Note 4: For ships of Category 1 and 2 a greater diminution may be permitted over 0,5L amidships
provided the hull girder section modulus, using the actual gauged thicknesses, is not less than 90 per
cent of the Rule section modulus as a new ship. A reassessment of scantlings would be required where
consideration of this is required.
Note 5: For ships with (cc) notation, see Table I, Note 1.
Note 6: Ship categories are defined as follows:
Category 1: Oil tankers, chemical tankers, dry bulk cargo ships, combination carriers and liquefied gas
ships having a length L equal to or greater than 90 metres.
Category 2: All remaining ship types not included in Category 1 and having a length L equal to or
greater than 90 metres.
Category 3: All ship types having a length L less than 90 metres.
(L is the Rule length defined in Part 3, Chapter 1.6.1 of the Rules for Ships.)
Note 7: Where the diminution of the topside or bottom area (plating and longitudinals) is in excess of
0,75 of the values given above, additional transverse sections are to be measured as recommended by
the Surveyor.
Note 8: For oil tankers of 130 metres in length and upwards (as defined by the International Convention
on Load Lines in force), in addition to topside and bottom area assessment, the ship’s longitudinal
strength is to be evaluated by using the thickness of longitudinal structural members (deck plating, deck
longitudinals, bottom shell plating and bottom longitudinals) measured, renewed or reinforced as
appropriate, during the Special Surveys carried out after the ship reaches 10 years of age.
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The diagram below provides a method for linear interpolation as required by Note 1 of Table II.

Fig. 7.1 – maximum diminution of topsides and bottom area
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Table III Upper deck plating tr and Jr values for residual buckling
thickness calculations
Location
OVER 0,4L amidships
Longitudinal
stiffener spacing s
(mm)

AT 0,25L from
amidships

AT 0,35L from
amidships

AT 0,35L
from ends

Steel grade
MILD
steel

HT32 HT36

MILD
steel

HT32 HT36

MILD
steel

HT32 HT36

ALL
grades

Jr
56,7

52,1

51,3

65,2

61,6

61,0

82,2

80,7

80,4

95,0

550

9,7

10,6

10,7

8,4

8,9

9,0

6,7

6,8

6,8

5,6

575

10,1

11,0

11,2

8,8

9,3

9,4

7,0

7,1

7,2

6,1

600

10,6

11,5

11,7

9,2

9,7

9,8

7,3

7,4

7,5

6,3

625

11,0

12,0

12,2

9,6

10,1

10,2

7,6

7,7

7,8

6,6

650

11,5

12,5

12,7

10,0

10,6

10,7

7,9

8,1

8,1

6,8

675

11,9

13,0

13,2

10,4

11,0

11,1

8,2

8,4

8,4

7,1

700

12,3

13,4

13,6

10,7

11,4

11,5

8,5

8,7

8,7

7,4

725

12,8

13,9

14,1

11,1

11,8

11,9

8,8

9,0

9,0

7,6

750

13,2

14,4

14,6

11,5

12,2

12,3

9,1

9,3

9,3

7,9

775

13,7

14,9

15,1

11,9

12,6

12,7

9,4

9,6

9,6

8,2

800

14,1

15,4

15,6

12,3

13,0

13,1

9,7

9,9

10,0

8,4

825

14,6

15,8

16,1

12,7

13,4

13,5

10,0

10,2

10,3

8,7

850

15,0

16,3

16,6

13,0

13,8

13,9

10,3

10,5

10,6

8,9

875

15,4

16,8

17,1

13,4

14,2

14,3

10,6

10,8

10,9

9,2

900

15,9

17,3

17,5

13,8

14,6

14,8

10,9

11,2

11,2

9,5

925

16,3

17,8

18,0

14,2

15,0

15,2

11,3

11,5

11,5

9,7

950

16,8

18,2

18,5

14,6

15,4

15,6

11,6

11,8

11,8

10,0

975

17,2

18,7

19,0

15,0

15,8

16,0

11,9

12,1

12,1

10,3

1000

17,6

19,2

19,5

15,3

16,2

16,4

12,2

12,4

12,4

10,5

1025

18,1

19,7

20,0

15,7

16,6

16,8

12,5

12,7

12,7

10,8

1050

18,5

20,2

20,5

16,1

17,0

17,2

12,8

13,0

13,1

11,1
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1075

19,0

20,6

21,0

16,5

17,5

17,6

13,1

13,3

13,4

11,3

1100

19,4

21,1

21,4

16,9

17,9

18,0

13,4

13,6

13,7

11,6

1125

19,8

21,6

21,9

17,3

18,3

18,4

13,7

13,9

14,0

11,8

1150

20,3

22,1

22,4

17,6

18,7

18,9

14,0

14,3

14,3

12,1

1175

20,7

22,6

22,9

18,0

19,1

19,3

14,3

14,6

14,6

12,4

1200

21,2

23,0

23,4

18,4

19,5

19,7

14,6

14,9

14,9

12,6

NOTE
The Table gives values of Jr and residual thickness, tr, for the equation below at specific locations and
longitudinal stiffener spacings. When necessary intermediate values may be obtained by linear
interpolation.
The residual buckling thickness, tr, is to be not less than the smaller of the following two equations,
where to is the original thickness, s the spacing of deck longitudinals, in mm and Jr a factor dependent
on location and steel type.

(1). t r = (t 0 − 1.5) mm
(2). t r =

S
mm
Jr

where
Jr = 56,7 over 0,4L amidships (mild steel)
= 52,1 over 0,4L amidships (Higher tensile steel Grade 32)
= 51,3 over 0,4L amidships (Higher tensile steel Grade 36)
= 95,0 at 0,075L from ends
Intermediate values are to be obtained by linear interpolation.
For ships built with excess hull girder section modulus the diminution will be specially considered.
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Part 1
Special Survey – Oil Tankers,
Ore/Oil Ships, Ore/Bulk/Oil/Ships,
Chemical Tankers and Ships for
Liquefied Gases
CONTENTS
Table I Thickness measurement - Single and Double Hull Oil Tankers, Ore/Oil
Ships, Ore/Bulk/Oil Ships
Table II Close-up Survey - Single Hull Oil Tankers
Table III Close-up Survey - Double Hull Oil Tankers
Table IV Close-Up Survey - Ore/Oil Ships
Table V Close-Up Survey - Ore/Bulk/Oil Ships
Table VI Thickness measurement - Chemical Tankers
Table VII Close-Up Survey - Chemical Tankers
Table VIII Thickness measurement - Ships for Liquefied Gases
Table IX Close-Up Survey - Ships for Liquefied Gases
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Table I Thickness measurement – Single and
double hull oil tankers, ore/oil ships, ore/bulk/oil
ships
The following information has been extracted from the Rules and Regulations for the Classification of
Ships, Pt 1, Ch 3,7, Tables 3.7.6 to 3.7.15.

Table 3.7.6 Thickness measurement - Single hull and double hull oil
tankers, ore/oil ships and ore/bulk/oil ships
Special Survey I
(Ships 5 years old)

Special Survey III
(Ships 15 years old)

Special Survey IV
(Ships 20 years old and over)

(1) 1 section of deck plating for
the full beam of the ship within
0.5L amidships in way of a ballast
tank, if any, or a cargo tank used
primarily for water ballast.

(1) Within the cargo area:

(1) Within the cargo area:

(a) Each deck plate.

(a) Each deck plate.

(b) 2 transverse sections,
see Note 6.

(b) 3 transverse sections, see Note 6.

(2) Measurements for general
assessment and recording of
corrosion pattern of the structural
members subject to Close-up
Survey in accordance with the
Rules for Ships, Pt 1, Ch 3, Table
3.7.2, Table 3.7.3, Table 3.7.4 or
Table 3.7.5.

(2) Measurements for
general assessment and
recording of corrosion
pattern of the structural
members subject to Closeup Survey in accordance
with the Rules for Ships, Pt
1, Ch 3, Table 3.7.2, Table
3.7.3, Table 3.7.4 or Table
3.7.5.

(3) Critical areas, as required by
the Surveyor.
Special Survey II
(Ships 10 years old)
(1) Within the cargo area:
(a) Each deck plate.

(3) Selected wind and
water strakes outside the
cargo area.
(4) All wind and water
strakes within the cargo
area.

(c) Each bottom plate.
(2) Measurements for general
assessment and recording of corrosion
pattern of the structural members
subject to Close-up Survey in
accordance with the Rules for Ships, Pt
1, Ch 3, Table 3.7.2, Table 3.7.3, Table
3.7.4 or Table 3.7.5.
(3) All wind and water strakes over the
full length of the ship, port and
starboard.
(4) All cargo hold hatch covers and
coamings (plating and stiffeners), see
Note 5.
(5) Remaining exposed main deck
plating not considered in item (1) and
representative exposed superstructure
deck plating (i.e. poop, bridge and
forecastle deck).

(5) All cargo hold hatch
covers and coamings
(plating and stiffeners), see
Note 5.
(2) Measurements for general
(6) All transverse webs with associated
assessment and recording of
plating and longitudinals, and the
corrosion pattern of the structural (6) All transverse webs with transverse bulkhead complete in the
associated plating and
members subject to Close-up
fore peak tank and aft peak tank, see
longitudinals, and the
Survey in accordance with the
Notes 1 and 4.
Rules for Ships, Pt 1, Ch 3, Table transverse bulkhead
(7) All keel plates outside the cargo
3.7.2, Table 3.7.3, Table 3.7.4 or complete in the fore peak
tank, see Notes 1 and 4.
tank length. Also additional bottom
Table 3.7.5.
plates in way of cofferdams, machinery
(7) Critical areas, as
(3) Selected wind and water
space and aft end of tanks.
required by the Surveyor.
strakes outside the cargo area.
(8) Plating of seachests. Also side shell
(4) Critical areas, as required by
plating in way of overboard discharges,
the Surveyor.
as considered necessary by the
Surveyor.
(b) 1 transverse section, see
Note 6.

(9) Critical areas, as required by the
Surveyor.
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NOTES
1. For areas in tanks where coatings are found to be in GOOD condition, as defined in the Rules for
Ships, Pt 1, Ch 3,1.5, the extent of thickness measurements may be specially considered.
2. Transverse sections should be chosen where the largest reductions are likely to occur, or as revealed
by deck plating measurements.
3. Where two or three transverse sections are required to be measured, at least one is to include a
ballast tank within 0,5L amidships.
4. Transverse bulkhead complete including stiffening system.
5. All cargo hold hatch covers and coamings, where fitted, are to be measured on ore/oil and
ore/bulk/oil ships.
6. For oil tankers (including ore/oil and ore/bulk/oil ships), with length ≥ 130 m and over 10 years of age,
the longitudinal strength is to be evaluated. In such cases, a minimum of three transverse sections are
to be measured within 0,5L amidships.

Table 3.7.7 Thickness measurement - Single hull oil tankers, ore/oil
ships and ore/bulk/oil ships - Bottom structure with substantial
corrosion
Structural
member

Extent of measurement

Pattern of measurement

(1) Bottom
plating

Minimum of 3 bays across
tank, including aft bay
Measurement around and
under all suction strums

5 point pattern for each panel between longitudinals
and webs

(2) Bottom
longitudinals

Minimum of 3 longitudinals in
each bay where bottom
plating measured

3 measurements in line across flange and 3
measurements on vertical web

(3) Bottom
girders and
brackets

At fore and aft transverse
Vertical line of single measurements on web plating
bulkhead, bracket toes and in with 1 measurement between each panel stiffener, or a
centre of tanks
minimum of 3 measurements. 2 measurements across
face flat. 5 point pattern on girder/bulkhead brackets

(4) Bottom
transverse
webs

2
3 webs in bays where bottom 5 point pattern over 2 m area. Single measurements
on face flat
plating measured, with
measurements at middle and
both ends

(5) Panel
stiffening

Where applicable
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Table 3.7.8 Thickness measurement - Single hull oil tankers, ore/oil
ships and ore/bulk/oil ships - Deck structure with substantial corrosion
Structural
member

Extent of measurement

Pattern of measurement

(1) Deck plating 2 bands across tank

Minimum of 3 measurements per plate per band

(2) Deck
longitudinals

3 measurements in line vertically on webs and 2
measurements on flange (if fitted)

Minimum of 3
longitudinals in each of 2
bays

(3) Deck girders At fore and aft transverse Vertical line of single measurements on web plating with 1
and brackets
bulkhead, bracket toes
measurement between each panel stiffener, or a minimum
and in centre of tanks
of 3 measurements. 2 measurements across face flat. 5
point pattern on girder/bulkhead brackets
(4) Deck
transverse
webs

Minimum of 2 webs with
measurement at both
ends and middle of span

5 point pattern over 2 m2 area. Single measurements on
face flat

(5) Panel
stiffening

Where applicable

Single measurements

Table 3.7.9 Thickness measurement - Single hull oil tankers, ore/oil
ships and ore/bulk/oil ships - Shell and longitudinal bulkheads with
substantial corrosion
Structural member

Extent of measurement

Pattern of measurement

(1) Deckhead and bottom
Plating between each pair of
strakes and strakes in way of longitudinals in a minimum of 3
stringer platforms
bays

Single measurement

(2) All other strakes

Single measurement

Plating between every 3rd pair of
longitudinals in same 3 bays

(3) Longitudinals – deckhead Each longitudinal in same 3 bays
and bottom strakes

3 measurements across web and 1
measurement on flange

(4) Longitudinals – all others

Every third longitudinal in same 3
bays

3 measurements across web and 1
measurement on flange

(5) Longitudinals – bracket

Minimum of 3 at top, middle and
bottom of tank in same 3 bays

5 point pattern over area of bracket

(6) Web frames and cross
ties

3 webs with minimum of 3
5 point pattern over 2 m2 area, plus
locations on each web, including in single measurements on web frame
way of cross tie connections
and cross tie face flats
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Table 3.7.10 Thickness measurement - Single hull oil tankers, ore/oil
ships and ore/bulk/oil ships - Transverse bulkheads and swash
bulkheads with substantial corrosion
Structural member
(1) Deckhead and
bottom strakes in
way of stringer
platforms

Extent of measurement
Plating between pair of
stiffeners at 3 locations:
approx. 1/4, 1/2 and 3/4
width of tank

Pattern of measurement
5 point pattern between stiffeners over 1 m length

(2) All other strakes Plating between pair of
stiffeners at middle location

Single measurement

(3) Strakes in
corrugated
bulkheads

Plating for each change of
scantling at centre of panel
and at flange or fabricated
connection

5 point pattern over 1 m2 of plating

(4) Stiffeners

Minimum of 3 typical
stiffeners

For web, 5 point pattern over span between bracket
connections (2 measurements across web at each
bracket connection and one at centre of span). For
flange, single measurements at each bracket toe
and at centre of span

(5) Brackets

Minimum of 3 at top, middle
and bottom of tank

5 point pattern over area of bracket

(6) Deep webs and Measurements at toe of
girders
bracket and at centre of
span

2
For web, 5 point pattern over 1 m area. 3
measurements across face flat

(7) Stringer
platforms

2
5 point pattern over 1 m area plus single
measurements near bracket toes and on face flats
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Table 3.7.11 Thickness measurement - Double hull oil tankers - Bottom,
inner bottom and hopper structure with substantial corrosion
Structural member

Extent of measurement

Pattern of measurement

(1) Bottom, inner
bottom and hopper
plating

Minimum of 3 bays across double 5 point pattern for each panel between
bottom tank, including aft bay.
longitudinals and floors
Measurement around and under
all suction strums

(2) Bottom, inner
bottom and hopper
longitudinals

Minimum of 3 longitudinals in
each bay where bottom plating
measured

3 measurements in line across flange and 3
measurements on vertical web

(3) Bottom girders,
including watertight
girders

At the fore and aft watertight
floors and in centre of tanks

Vertical line of single measurements on
girder plating with 1 measurement between
each panel stiffener, or a minimum of 3
measurements

(4) Bottom floors,
including watertight
floors

3 floors in bays where bottom
plating measured, with
measurements at both ends and
middle

5 point pattern over 2 m2 area

(5) Hopper web frame 3 floors in bays where bottom
ring
plating measured

5 point pattern over 1 m2 of plating. Single
measurements on flange

(6) Hopper transverse
watertight bulkhead
(i) Lower
or swash bulkhead

1
3

(i) 5 point pattern over 1 m2 of plating.

(ii) Upper

2
3

(7) Panel stiffening
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(iii) Stiffeners (minimum of 3)

(iii) For web, 5 point pattern over span (2
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measurement at each end and centre of
span.

Where applicable
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Table 3.7.12 Thickness measurement - Double hull oil tankers - Deck
structure with substantial corrosion
Structural member

Extent of measurement

Pattern of measurement

(1) Deck plating

2 transverse bands
across tank

Minimum of 3 measurements per plate per band

(2) Deck longitudinals

Every 3rd longitudinal in
each of 2 bands with a
minimum of 1
longitudinal

3 measurements in line vertically on webs and 2
measurements on flange (if fitted)

(3) Deck girders and
brackets (usually in
cargo tanks only)

At the fore and aft
transverse bulkhead,
bracket toes and in
centre of tanks

Vertical line of single measurements on web
plating with 1 measurement between each panel
stiffener, or a minimum of 3 measurements. 2
measurements across flange. 5 point pattern on
girder / bulkhead brackets

(4) Deck transverse
webs

Minimum of 2 webs, with 5 point pattern over 1 m2area. Single
measurements at both
measurements on the flange
ends and middle of span

(5) Vertical web and
transverse bulkhead in
wing ballast tank (two
metres from deck)

Minimum of 2 webs, and 5 point pattern over 1 m2 area
both transverse
bulkheads

(6) Panel stiffening

Where applicable
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Table 3.7.13 Thickness measurement - Double hull oil tankers - Wing
ballast tank structure with substantial corrosion
Structural member
(1) Side shell and longitudinal
bulkhead plating:
(i) Upper strake and strakes in
way of horizontal girders
(ii) All other strakes
(2) Side shell and longitudinal
bulkhead longitudinals on:
(i) Upper strake

Extent of measurement

(i) Plating between each pair of
(i) Single measurements
longitudinals in a minimum of 3 bays
(ii) Single measurements
(along the tank)
(ii) Plating between every 3rd pair of
longitudinals on same 3 bays
(i) Each longitudinal in same 3 bays
(ii) Every 3rd longitudinal in same 3
bays

(ii) All other strakes
(3) Longitudinals – brackets

Pattern of measurement

Minimum of 3 at top, middle and
bottom of tank in same 3 bays

(4) Vertical web and transverse (i) Minimum of 2 webs and both
bulkheads (excluding deckhead transverse bulkheads
area):
(ii) Minimum of 2 webs and both
(i) Strakes in way of horizontal transverse bulkheads
girders

(i) 3 measurements across web
and 1 measurement on flange
(ii) 3 measurements across web
and 1 measurement on flange
5 point pattern over area of
bracket
(i) 5 point pattern over
2
approximately 2 m area
(ii) 2 measurements between
each pair of vertical stiffeners

(ii) Other strakes
(5) Horizontal girders

Plating on each girder in a minimum
of 3 bays

2 measurements between each
pair of longitudinal girder
stiffeners

(6) Panel stiffening

Where applicable

Single measurements
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Table 3.7.14 Thickness measurement - Double hull oil tankers Longitudinal bulkhead structure in cargo tanks with substantial
corrosion
Structural member

Extent of measurement

Pattern of measurement

(1) Deckhead and bottom
strakes, and strakes in way of
horizontal stringers on
transverse bulkheads

Plating between each pair of
longitudinals in a minimum of
3 bays

(2) All other strakes

Plating between every 3rd pair Single measurement
of longitudinals in same 3
bays

(3) Longitudinals on deckhead
and bottom strakes

Each longitudinal in same 3
bays

(4) All other longitudinals

Every 3rd longitudinal in same 3 measurements across web and 1
3 bays
measurements on flange

(5) Longitudinals – brackets

Minimum of 3 at top, middle
and bottom of tank in same 3
bays

5 point pattern over area of bracket

(6) Web frames and cross ties

3 webs with minimum of 3
locations on each web,
including in way of cross tie
connections

5 point pattern over approximately 2
2
m area of webs, plus single
measurements on flanges of web
frames and cross ties

(7) Lower end brackets
(opposite side of web frame)

Minimum of 3 brackets

5 point pattern over approximately 2
2
m area of brackets, plus single
measurements on bracket flanges
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Table 3.7.15 Thickness measurement - Double hull oil tankers Transverse watertight and swash bulkhead structure in cargo tanks with
substantial corrosion
Structural member

Extent of measurement

(1) Upper and lower Transverse band within 25 mm of
stool, where fitted
welded connection to inner
bottom/deck plating Transverse
band within 25 mm of welded
connection to shelf plate

Pattern of measurements
5 point pattern between stiffeners over 1 m
length

(2) Deckhead and
Plating between pair of stiffeners at 5 point pattern between stiffeners over 1 m
bottom strakes, and 3 locations; approximately ¼, ½
length
strakes in way of
and ¾ width of tank.
horizontal stringers
(3) All other strakes

Plating between pair of stiffeners at Single measurement
middle location

(4) Strakes in
corrugated
bulkheads

Plating for each change of
scantling at centre of panel and at
flange of fabricated connection

5 point pattern over approximately 1 m2 of
plating

(5) Stiffeners

Minimum of 3 typical stiffeners

For web, 5 point pattern over span between
bracket connections (2 measurements across
web at each bracket connection and 1 at
centre of span). For flange, single
measurement at bracket toe and at centre of
span

(6) Brackets

Minimum of 3 at top, middle and
bottom of tank

5 point pattern over area of bracket

(7) Horizontal
stringers

All stringers with measurements at 5 point pattern over 1 m2 area, plus single
both ends and middle
measurements near bracket toes and on
flanges
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Table II Close-up Survey — Single hull oil
tankers
The following information has been extracted from the Rules and Regulations for the Classification of
Ships, Pt 1, Ch 3,7, Table 3.7.2.

Table 3.7.2 Close-up Survey - Single hull oil tankers
Special Survey I
(Ships 5 years old)

(1) One web frame ring –
in a wing ballast tank, if
any, or a cargo wing tank
used primarily for water
ballast, see Note 1

Special Survey II
(Ships 10 years old)

(1) All web frame rings – in
a wing ballast tank, if any, or
a cargo wing tank used
primarily for water ballast,
see Note 1

(2) One deck transverse – (2) One deck transverse,
in a cargo tank, see Note 2 see Notes 2 and 8:
(3) One transverse
bulkhead, see Note 4:

(a) in each of the remaining
ballast tanks, if any

(a) in a ballast tank

(b) in a cargo wing tank

(b) in a cargo wing tank

(c) in 2 cargo centre tanks

(c) in a cargo centre tank

(3) Both transverse
bulkheads – in a wing
ballast tank, if any, or a
cargo wing tank used
primarily for water ballast,
see Note 3
(4) One transverse
bulkhead, see Note 4:

Special Survey III
(Ships 15 years old)

(1) All web frame rings,
see Note 1:

Special Survey IV
(Ships 20 years old
and over)
(1) As Special
Survey III

(2) Additional
transverse areas if
(b) in a cargo wing tank deemed necessary
(2) A minimum of 30% of by the Surveyor
all web frame rings in
each remaining cargo
wing tank, see Notes 1
and 8
(a) in all ballast tanks

(3) All transverse
bulkheads – in all cargo
and ballast tanks, see
Note 3
(4) A minimum of 30% of
deck and bottom
transverses in each
cargo centre tank, see
Notes 5 and 8.

(5) As considered
necessary by Surveyor,
(a) in each remaining ballast see Note 6
tank
(b) in a cargo wing tank
(c) in 2 cargo centre tanks
NOTES
1. Complete transverse web frame ring including
adjacent structural members.
2. Deck transverse including adjacent deck structural
members.
3. Transverse bulkhead complete, including girder
system and adjacent members, and adjacent
longitudinal bulkhead structure.

5. Deck and bottom transverse including
adjacent structural members.
6. Additional complete transverse web frame
ring.
7. Ballast tank includes peak tanks.
8. Within the mid 0,5 length of the tank. The
30% is to be rounded up to the next whole
number of structural items.

4. Transverse bulkhead lower part including girder
system and adjacent structural members.
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CLOSE-UP SURVEY – SINGLE HULL OIL TANKERS
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Table III Close-up Survey – Double hull oil
tankers
The following information has been extracted from the Rules and Regulations for the Classification of
Ships, Pt 1, Ch 3,7, Table 3.7.3.

Table 3.7.3 Close-up Survey - Double hull oil tankers
Special Survey I
(Ships 5 years old)

(1) One web frame
ring in a complete
ballast tank, see
Notes 1 and 3

Special Survey II
(Ships 10 years old)

Special Survey III
(Ships 15 years old)

Special Survey IV
(Ships 20 years old and
over)

(1) All web frame rings in a
complete ballast tank,see
Notes 1 and 3

(1) All web frame rings in (1) As Special Survey III
all ballast tanks, see
(2) Additional transverse
Note 3
areas if deemed
(2) The knuckle area and
(2) All web frame rings in necessary by the
(2) One deck
the upper part (approx. 5 m) a cargo tank, see Note 9 Surveyor, see Note 10
transverse in a cargo of one web frame ring in
tank, see Notes 4
each remaining ballast tank, (3) One web frame ring in
each remaining cargo
and 12
see Note 8
tank, see Note 9
(3) One transverse
(3) One deck transverse in
bulkhead in a
two cargo tanks, see Note 4 (4) All transverse
bulkheads– in all cargo
complete ballast
(4)
One
transverse
and ballast tanks, see
tank, see Notes 1
bulkhead in each complete Notes 5 and 6
and 6
ballast tank, see Notes 1
(5) As considered
and 6
(4) One transverse
necessary by the
bulkhead in a cargo
Surveyor, see Note 10
(5)
One
transverse
centre tank, see
bulkhead in two cargo
Notes 2 and 7
centre tanks, see Notes 2
(5) One transverse
and 7
bulkhead in a cargo
wing tank, see Note7 (6) One transverse
bulkhead in a cargo wing
tank, see Note 7
NOTES
(1) Complete ballast tank means double bottom
tank plus the double side tank and the double
deck tank, as applicable, even if these are
separate.
(2) Where there are no centre tanks, the
transverse bulkheads in wing tanks are to be
subject to Close-up Survey.
(3) Web frame ring in a ballast tank includes the
vertical web in side tank, hopper web in hopper
tank, floor in double bottom tank and deck
transverse in a double deck tank and adjacent
structural members. In peak tanks a web frame
means a complete transverse web frame,
including adjacent structural members.
(4) Deck transverse including adjacent deck
structural members (or external structure on deck
in way of the tank, where applicable).

(6) Transverse bulkhead complete in ballast tanks,
including girder system and adjacent structural
members including longitudinal bulkheads, girders
in double bottom tanks, inner bottom plating, hopper
side, connecting brackets.
(7) Transverse bulkhead lower part in cargo tanks,
including girder system, adjacent structural
members (including longitudinal bulkheads) and
internal structure of lower stool, where fitted.
(8) The knuckle area and the upper part
(approximately 5 m), including adjacent structural
members. Knuckle area is the area of the web
frame around the connections of the sloping hopper
plating to the inner hull bulkhead and the inner
bottom plating, up to 2 m from the corners both on
the bulkhead and the double bottom.

(9) Web frame ring in cargo tank includes deck
transverse, longitudinal bulkhead vertical girder and
cross ties, where fitted, and adjacent structural
(5) Transverse bulkhead complete in cargo tanks, members.
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including girder system, adjacent structural
(10) Additional complete transverse web frame ring.
members (including longitudinal bulkheads) and
internal structure of lower and upper stools, where (11) Ballast tanks includes peak tanks.
fitted.
(12) Within the mid 0,5 length of the tank.

CLOSE-UP SURVEY – DOUBLE HULL OIL TANKERS
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Table IV Close-up Survey — Ore/oil ships
The following information has been extracted from the Rules and Regulations for the Classification of
Ships, Pt 1, Ch 3,7, Table 3.7.4.

Table 3.7.4 Close-up Survey - Ore/oil ships
Special Survey I
(Ships 5 years old)

Special Survey II
(Ships 10 years old)

(1) One web frame ring – in
a wing ballast tank, if any,
or a cargo wing tank used
primarily for water ballast,
see Note 1

(1) All web frame rings – in a
wing ballast tank, if any, or a
cargo wing tank used
primarily for water ballast,
see Note 1

Special Survey III
(Ships 15 years old)

(1) All web frame
rings, see Note 1

(1) As Special
Survey III

(a) in all ballast tanks

(2) Additional
transverse areas if
deemed necessary
by the Surveyor

(a) in a ballast tank

(b) in a cargo wing
(2) One deck transverse, see tank
Notes 2 and 6:
(2) One web frame
ring – in each
(a) in each of the remaining
remaining cargo wing
ballast tanks, if any
tank, see Notes 1 and
6
(b) in a cargo wing tank

(b) in a cargo wing tank

(c) in 2 cargo centre tanks

(2) One deck transverse –
in a cargo tank, see Note 2
(3) One transverse
bulkhead, see Note 4:

(c) in a cargo centre tank

Special Survey IV
(Ships 20 years old
and over)

(3) One deck
transverse - in each
(3) Both transverse
cargo centre tank, see
bulkheads – in a wing ballast Notes 2 and 6
tank, if any, or a cargo wing
tank used primarily for water (4) All transverse
ballast, see Note 3
bulkheads– in all
cargo and ballast
(4) One transverse bulkhead, tanks, see Note 3
see Note 4:
(5) All cargo hold
(a) in each remaining ballast hatch covers and
tank, if any
coamings (plating and
stiffeners)
(b) in a cargo wing tank
(6) All deck plating
inside line of hatch
(5) Selected cargo hold hatch coamings between
covers and coamings (plating cargo hold hatches
and stiffeners)
(7) As considered
necessary by the
(6) Selected areas of deck
Surveyor, see Note 5
plating inside line of hatch
openings between cargo hold
hatches
(c) in 2 cargo centre tanks

NOTES
1. Complete transverse web frame ring including adjacent structural members.
2. Deck transverse including adjacent deck structural members.
3. Transverse bulkhead complete, including girder system and adjacent members, and adjacent
longitudinal bulkhead structure.
4. Transverse bulkhead lower part including girder system and adjacent structural members.
5. Additional complete transverse web frame ring.
6. Within the mid 0,5 length of the tank.
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CLOSE-UP SURVEY – ORE/OIL SHIPS
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Table V Close-up Survey – Ore/bulk/oil ships
The following information has been extracted from the Rules and Regulations for the Classification of
Ships, Pt 1, Ch 3,7, Table 3.7.5.

Table 3.7.5 Close-up Survey - Ore/bulk/oil ships
Special Survey I
(Ships 5 years old)

Special Survey II
(Ships 10 years old)

(1) 25% of shell frames and
their end attachments in
the forward cargo hold at
representative positions

(1) 25% of shell frames
including their end
attachments and adjacent
shell plating in all cargo
holds

Special Survey III
(Ships 15 years old)

(1) All shell frames in
the forward cargo hold
and 25% of frames in
remaining cargo holds,
including their end
(2) Selected frames and
attachments and
their end attachments in
(2) 1 transverse web with adjacent shell plating
remaining cargo holds
associated plating and
longitudinals in each
(2) All transverse webs
(3) 1 transverse web with
water ballast tank (i.e.
with associated plating
associated plating and
topside, hopper side or
and longitudinals in
longitudinals in 2
side tank)
each water ballast tank
representative water ballast
(i.e. topside, hopper
tanks of each type (i.e.
(3) Forward and aft
side or side tank)
topside, hopper side or side transverse bulkhead in 1
tank)
side ballast tank,
(3) All transverse
including stiffening
bulkheads in ballast
(4) 2 selected cargo hold
system
tanks, including
transverse bulkheads
stiffening system
including internal structure (4) 1 transverse bulkhead
of upper and lower stools
in each cargo hold
(4) All cargo hold
where fitted. This is to
including internal
transverse bulkheads
include the aft bulkhead in structure of upper and
including internal
the forward cargo hold
lower stools where fitted. structure of upper and
This is to include the aft
lower stools, where
bulkhead in the forward
fitted
cargo hold
(5) All cargo hold hatch
covers and coamings
(5) Selected cargo hold
hatch covers and
(plating and stiffeners)
coamings (plating and
(6) All deck plating
stiffeners)
inside line of hatch
(6) Selected areas of
openings between
deck plating inside line of cargo hold hatches
hatch openings between
cargo hold hatches

Special Survey IV
(Ships 20 years old
and over)
(1) All shell frames
including their end
attachments and
adjacent shell plating
in all cargo holds
(2) All transverse
webs with associated
plating and
longitudinals in each
water ballast tank (i.e.
topside, hopper side
or side tank)
(3) All transverse
bulkheads in ballast
tanks, including
stiffening system
(4) All cargo hold
transverse bulkheads
including internal
structure of upper and
lower stools, where
fitted
(5) All cargo hold
hatch covers and
coamings (plating and
stiffeners)
(6) All deck plating
inside line of hatch
openings between
cargo hold hatches

NOTES
1. Ballast tank includes peak tanks.
2. Close-up Survey of transverse bulkheads to be carried out at four levels:
Level (a) Immediately above the inner bottom and immediately above the line of gussets (if fitted) and
shedders for ships without lower stool.
Level (b) Immediately above and below the lower stool shelf plate (for those ships fitted with lower
stools), and immediately above the line of the shedder plates.
Level (c) About mid-height of the bulkhead.
Level (d) Immediately below the upper deck plating and immediately adjacent to the upper wing tank
and immediately below the upper stool shelf plate for those ships fitted with upper stools, or immediately
below the topside tanks.
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CLOSE-UP SURVEY – ORE/BULK/OIL SHIPS

Note:
Thickness of shell plating
adjacent to shell frames
to be reported on form
TM 7(a).
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Table VI Thickness measurement – Chemical
tankers
The following information has been extracted from the Rules and Regulations for the Classification of
Ships, Pt 1, Ch 3,8, Tables 3.8.3 to 3.8.6.

Table 3.8.4 Thickness measurement – Single and double hull chemical
tankers
Special Survey I
(Ships 5 years old)

Special Survey III
(Ships 15 years old)

Special Survey IV
(Ships 20 years old and over)

(1) 1 section of deck plating for
the full beam of the ship within
0,5L amidships (in way of a
ballast tank, if any)

(1) Within the cargo area:

(1) Within the cargo area:

(a) Each deck plate

(a) Each deck plate

(b) 2 transverse sections

(b) 3 transverse sections

(2) Measurements for general
assessment and recording of
corrosion pattern of the structural
members subject to Close-up
Survey in accordance with the
Rules for Ships, Pt 1, Ch 3,8,
Table 3.8.2 or 3.8.3

(2) Measurements for general
assessment and recording of
corrosion pattern of the structural
members subject to Close-up
Survey in accordance with the
Rules for Ships, Pt 1, Ch 3,8,
Table 3.8.2 or 3.8.3

(c) Each bottom plate

(3) Critical areas, as required by
the Surveyor

(3) Selected wind and water
strakes outside the cargo area

Special Survey II
(Ships 10 years old)
(1) Within the cargo area:
(a) Each deck plate
(b) 1 transverse section

(4) All wind and water strakes
within the cargo tank length
(5) All transverse webs with
associated plating and
longitudinals, and the transverse
bulkhead complete in the fore
peak tank, see Notes 1 and 4

(6) Critical areas, as required by
(2) Measurements for general
the Surveyor
assessment and recording of
corrosion pattern of the structural
members subject to Close-up
Survey in accordance with the
Rules for Ships, Pt 1, Ch 3,8,
Table 3.8.2 or 3.8.3
(3) Selected wind and water
strakes outside the cargo tank
length
(4) Critical areas, as required by
the Surveyor

(2) Measurements for general
assessment and recording of
corrosion pattern of the structural
members subject to Close-up
Survey in accordance with the
Rules for Ships, Pt 1, Ch 3,8,
Table 3.8.2 or 3.8.3
(3) All wind and water strakes
over the full length of the ship,
port and starboard
(4) Remaining exposed main
deck plating not considered in
item (1) and representative
exposed superstructure deck
plating (i.e. poop, bridge and
forecastle deck)
(5) All transverse webs with
associated plating and
longitudinals, and the transverse
bulkhead complete in the fore
peak tank and aft peak tank, see
Notes 1 and 4
(6) All keel plates outside the
cargo tank length. Also additional
bottom plates in way of
cofferdams, machinery space
and aft end of tanks
(7) Plating of seachests. Also
side shell plating in way of
overboard discharges, as
considered necessary by the
Surveyor
(8) Critical areas, as required by
the Surveyor
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NOTES
1. For areas in tanks where coatings are found to be in GOOD condition, as defined in the Rules for
Ships, Pt 1, Ch 3,1.5, the extent of thickness measurements may be specially considered.
2. Transverse sections should be chosen where the largest reductions are likely to occur, or as revealed
by deck plating measurements.
3. Where two or three transverse sections are required to be measured, at least one is to include a
ballast tank within 0,5L amidships.
4. Transverse bulkhead complete including stiffening system.

Table 3.8.5 Thickness measurement – Single and double hull chemical
tankers – Bottom, inner bottom and hopper structure with substantial
corrosion
Structural member

Extent of measurement

Pattern of measurement

(1) Bottom, inner
bottom and hopper
plating

Minimum of 3 bays across
5 point pattern for each panel between
double bottom tank, including aft longitudinals and floors
bay. Measurement around and
under all suction strums

(2) Bottom, inner
bottom and hopper
longitudinals

Minimum of 3 longitudinals in
each bay where bottom plating
measured

3 measurements in line across flange and 3
measurements on vertical web

(3) Bottom girders,
including watertight
girders

At the fore and aft watertight
floors and in centre of tanks

Vertical line of single measurements on girder
plating with 1 measurement between each
panel stiffener, or a minimum of 3
measurements. 2 measurements across face
flat (if fitted)

(4) Bottom floors,
including watertight
floors

3 floors in bays where bottom
plating measured, with
measurements at both ends and
middle

5 point pattern over 2 m2 area

(5) Hopper web
frame ring

3 floors in bays where bottom
plating measured

5 point pattern over 1 m2 of plating. Single
measurements on flange

(i) Lower 1/3 of bulkhead
(6) Hopper
transverse watertight (ii) Upper 2/3 of bulkhead
bulkhead or swash
(iii) Stiffeners (minimum of 3)
bulkhead

(7) Panel stiffening
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(i) 5 point pattern over 1 m2 of plating
(ii) 5 point pattern over 2 m2 of plating
(iii) For web, 5 point pattern over span (2
measurements across web at each end and 1
at centre of span). For flange, single
measurement at each end and centre of span
Single measurements
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Table 3.8.6 Thickness measurement – Single and double hull chemical
tankers – Deck structure with substantial corrosion
Structural member

Extent of measurement

Pattern of measurement

(1) Deck plating

2 transverse bands
across tank

Minimum of 3 measurements per plate per
band

(2) Deck longitudinals

Every 3rd longitudinal in 3 measurements in line vertically on webs and
each of 2 bands with a 2 measurements on flange (if fitted)
minimum of 1
longitudinal

(3) Deck girders and
brackets

At the fore and aft
transverse bulkhead,
bracket toes and in
centre of tanks

(4) Deck transverse webs

Minimum of 2 webs, with 5 point pattern over 1 m2 area. Single
measurements at both
measurements on the flange
ends and middle of span

Vertical line of single measurements on web
plating with 1 measurement between each
panel stiffener, or a minimum of 3
measurements. 2 measurements across flange.
5 point pattern on girder/bulkhead brackets

(5) Vertical web and
Minimum of 2 webs, and 5 point pattern over 1 m2 area
transverse bulkhead in wing both transverse
ballast tank (2 m from deck) bulkheads
– for double hull chemical
tankers
(6) Panel stiffening
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Table 3.8.7 Thickness measurement – Single and double hull chemical
tankers – Side shell and longitudinal bulkheads with substantial
corrosion
Structural member

Extent of measurement

(1) Side shell and longitudinal (i) Plating between each pair of
bulkhead plating:
longitudinals in a minimum of 3
bays (along the tank)
(i) Top and bottom strakes,
and strakes in way of
(ii) Plating between every 3rd pair
horizontal girders
of longitudinals on same 3 bays

Pattern of measurement
(i) Single measurements

(ii) Single measurements

(ii) All other strakes
(2) Side shell and longitudinal
bulkhead longitudinals on:
(i) Top and bottom strakes
(ii) All other strakes

(3) Longitudinals – brackets

(i) Each longitudinal in same 3
bays

(i) 3 measurements across web and
1 measurement on flange

(ii) Every 3rd longitudinal in same
3 bays

(ii) 3 measurements across web and
1 measurement on flange

Minimum of 3 at top, middle and
bottom of tank in same 3 bays

5 point pattern over area of bracket

(i) Minimum of 2 webs and both
transverse bulkheads

(i) 5 point pattern over approximately
2 m2
area

(4) Vertical web and
transverse bulkheads of
double side tanks (excluding
deckhead area):
(i) Strakes in way of
horizontal girders
(ii) Other strakes

(ii) Minimum of 2 webs and both
transverse bulkheads

(ii) 2 measurements between each
pair of vertical stiffeners

(5) Web frames and cross
ties for other tanks than
double side tanks

3 webs with minimum of 3
locations on each web, including
in way of cross tie connections
and lower end bracket

5 point pattern over approximately 2
m2 area of webs, plus single
measurements on flanges of web
frame and cross ties

(6) Horizontal girders

Plating on each girder in a
minimum of 3 bays

2 measurements between each pair
of longitudinal girder stiffeners

(7) Panel stiffening

Where applicable

Single measurements
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Table 3.8.8 Thickness measurement – Single and double hull chemical
tankers - Shell and longitudinal bulkheads with substantial corrosion
Structural member
(1) Upper and
lower stool, where
fitted

Extent of measurement
Transverse band within 25 mm of
welded connection to inner
bottom/deck plating Transverse
band within 25 mm of welded
connection to shelf plate

Pattern of measurement
5 point pattern between stiffeners over 1 m
length

(2) Top and bottom Plating between pair of stiffeners at 5 point pattern between stiffeners over 1 m
strakes, and
3 locations; approximately 1/4, 1/2 length
strakes in way of
and ¾ width of tank
horizontal stringers
(3) All other strakes Plating between pair of stiffeners at Single measurement
middle location
(4) Strakes in
corrugated
bulkheads

Plating for each change of
scantling at centre of panel and at
flange of fabricated connection

5 point pattern over approximately 1 m2 of
plating

(5) Stiffeners

Minimum of 3 typical stiffeners

For web, 5 point pattern over span between
bracket connections (2 measurements across
web at each bracket connection and 1 at
centre of span). For flange, single
measurement at bracket toe and at centre of
span

(6) Brackets

Minimum of 3 at top, middle and
bottom of tank

5 point pattern over area of bracket

(7) Horizontal
stringers

All stringers with measurements at 5 point pattern over 1 m2 area, plus single
both ends and middle
measurements near bracket toes and on
flanges

(8) Deep webs and Measurements at toe of bracket
girders
and centre of span
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Table VII Close-up Survey — Chemical tankers
The following information has been extracted from the Rules and Regulations for the Classification of
Ships, Pt 1, Ch 3,8, Table 3.8.2.

Table 3.8.2 Close-up Survey – Single hull chemical tankers
Special Survey I
(Ships 5 years old)

Special Survey II
(Ships 10 years old)

(1) One web frame ring
in a ballast wing tank,
see Note 1
(2) One deck transverse
in a cargo tank or on
deck, see Note 2
(3) One transverse
bulkhead in a ballast
tank, see Note 3
(4) One transverse
bulkhead in a cargo
wing tank, see Note 3

(1) All web frame rings in
a ballast wing tank, see
Note 1
(2) One deck transverse
in each remaining ballast
tank or on deck, see Note
2
(3) One deck transverse
in a cargo wing tank or on
deck, see Note 2
(4) One deck transverse
in two cargo centre tanks
or on deck, see Note 2
(5) One transverse
(5) Both transverse
bulkhead in a cargo
bulkheads in a ballast
centre tank, see Notes 3 wing tank, see Note 4
and 5
(6) One transverse
bulkhead in remaining
ballast tank, see Note 3

Special Survey III
(Ships 15 years old)
(1) All web frame rings in
all ballast tanks, see
Note 1
(2) All web frame rings in
a cargo wing tank, see
Note 1
(3) One web frame ring
in each remaining cargo
tank, see Note 1

Special Survey IV
(Ships 20 years old and
over)
(1) As Special Survey III
(2) Additional
transverse areas if
deemed necessary by
the Surveyor

(4) All transverse
bulkheads – in all cargo
and ballast tanks, see
Notes 4

(7) One transverse
bulkhead in a cargo wing
tank, see Note 3
(8) One transverse
bulkhead in two cargo
centre tanks, see Notes 3
and 5
NOTES
1. Complete transverse web frame ring including adjacent structural members.
2. Deck transverse including adjacent deck structural members (or external structure on deck in way of
the tank).
3. Transverse bulkhead lower part including girder system and adjacent structural members.
4. Transverse bulkhead complete, including girder system and adjacent members, and adjacent
longitudinal bulkhead structure.
5. Where there are no centre tanks, the transverse bulkheads in wing tanks are to be subject to Closeup Survey.
6. Ballast tank includes peak tanks.

LLOYD’S REGISTER

49

abcd

THICKNESS MEASUREMENT AND CLOSE-UP SURVEY GUIDANCE, June 2010

Table 3.8.3 Close-up Survey – Double hull chemical tankers
Special Survey I
(Ships 5 years old)

Special Survey II
(Ships 10 years old)

Special Survey III
(Ships 15 years old)

(1) One web frame ring in
a ballast double hull tank,
see Notes 1 and 6
(2) One deck transverse
in a cargo tank or on
deck, see Note 2
(3) One transverse
bulkhead in a ballast
tank, see Note 4
(4) One transverse
bulkhead in a cargo wing
tank, see Note 3

(1) All web frame rings in
a ballast double hull
tank, see Notes 1 and 6
(2) The knuckle area and
the upper part (approx. 3
m) of one web frame ring
in each remaining ballast
tank
(3) One deck transverse
in two cargo tanks, see
Note 2
(4) One transverse
bulkhead in each ballast
tank, see Note 4
(5) One transverse
bulkhead in a cargo wing
tank, see Note 3
(6) One transverse
bulkhead in two cargo
centre tanks, see Notes
3 and 5

(1) All web frame rings
in all ballast tanks, see
Note 1
(2) All web frame rings
in a cargo wing tank,
see Note 1
(3) One web frame ring
in each remaining cargo
tank, see Note 1
(4) All transverse
bulkheads – in all cargo
and ballast

(5) One transverse
bulkhead in a cargo
centre tank, see Notes 3
and 5

Special Survey IV
(Ships 20 years old and
over)
(1) As Special Survey III
(2) Additional transverse
areas if deemed
necessary by the
Surveyor

NOTES
1. Complete transverse web frame ring including adjacent structural members.
2. Deck transverse including adjacent deck structural members (or external structure on deck in way of
the tank).
3. Transverse bulkhead lower part including girder system and adjacent structural members.
4. Transverse bulkhead complete, including girder system and adjacent members, and adjacent
longitudinal bulkhead structure.
5. Where there are no centre tanks, the transverse bulkheads in wing tanks are to be subject to Closeup Survey.
6. Double hull tank includes double bottom and side tank even though these tanks may be separate.
7. Ballast tank includes peak tanks.
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Table VIII Thickness measurement – Ships for
liquefied gases
The following information has been extracted from the Rules and Regulations for the Classification of
Ships, Pt 1, Ch 3,9, Table 3.9.3.

Table 3.9.3 Thickness measurement - Ships for liquefied gases
Special Survey I
(Ships 5 years old)

Special Survey III
(Ships 15 years old)

Special Survey IV and
subsequent
(Ships 20 years old and over)

(1) Within the cargo area:
(1) 1 section of deck plating for
the full beam of the ship within
0,5L amidships in way of a ballast (a) Each deck plate
tank, if any
(b) 2 transverse sections

(1) Within the cargo area:

(2) Measurements for general
assessment and recording of
corrosion pattern of the structural
members subject to Close-up
Survey in accordance with the
Rules for Ships, Pt 1, Ch 3,9,
Table 3.9.2

(2) Measurements for general
assessment and recording of
corrosion pattern of the structural
members subject to Close-up
Survey in accordance with the
Rules for Ships, Pt 1, Ch 3,9,
Table 3.9.2

(c) Each bottom plate

(3) Critical areas, as required by
the Surveyor

(3) Selected wind and water
strakes outside the cargo area

Special Survey II
(Ships 10 years old)
(1) Within the cargo area:
(a) Each deck plate
(b) 1 transverse section

(4) All wind and water strakes
within the cargo area
(5) All transverse webs with
associated plating and
longitudinals, and the transverse
bulkhead complete in the fore
peak tank, see Notes 1 and 4

(6) Critical areas, as required by
(2) Measurements for general
the Surveyor
assessment and recording of
corrosion pattern of the structural
members subject to Close-up
Survey in accordance with the
Rules for Ships, Pt 1, Ch 3,9,
Table 3.9.2
(3) Selected wind and water
strakes outside the cargo area
(4) Critical areas, as required by
the Surveyor

(a) Each deck plate
(b) 3 transverse sections

(2) Measurements for general
assessment and recording of
corrosion pattern of the structural
members subject to Close-up
Survey in accordance with the
Rules for Ships, Pt 1, Ch 3,9,
Table 3.9.2
(3) All wind and water strakes
over the full length of the ship,
port and starboard
(4) Remaining exposed main
deck plating not considered in
item (1) and representative
exposed superstructure deck
plating (i.e. poop, bridge and
forecastle deck)
(5) All transverse webs with
associated plating and
longitudinals, and the transverse
bulkhead complete in the fore
peak tank and aft peak tank, see
Notes 1 and 4
(6) All keel plates outside the
cargo tank length. Also additional
bottom plates in way of
cofferdams, machinery space
and aft end of tanks
(7) Plating of seachests. Also
side shell plating in way of
overboard discharges, as
considered necessary by the
Surveyor
(8) Critical areas, as required by
the Surveyor
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Table 3.9.3 Thickness measurement - Ships for liquefied gases
(continued)
NOTES
1. For areas in tanks where coatings are found to be in GOOD condition, as defined in the Rules for
Ships, Pt 1, Ch 3,1.5, the extent of thickness measurements may be specially considered.
2. Transverse sections should be chosen where the largest reductions are likely to occur, or as revealed
by deck plating measurements.
3. Where two or three transverse sections are required to be measured, at least one is to include a
ballast tank within 0,5L amidships.
4. Transverse bulkhead complete including stiffening system.
5. Where considered necessary by the Surveyor, the inner bottom plating and adjacent tank supports
are to be subject to thickness measurement for general assessment and recording of the corrosion
pattern.
6. For those ships designated to carry light oils in the independent cargo tanks, thickness measurement
of the independent cargo tank structure is to be carried out as considered necessary by the Surveyor.

Table 3.9.4 Thickness measurement - Ships for liquefied gases –
Structural areas with substantial corrosion
Plating

Structural member

Extent of measurement
Suspect area and adjacent
plates

Pattern of measurement
5 point pattern over 1 m2 of
plating

Stiffeners

Suspect area

3 measurements each in line
across web and flange
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THICKNESS MEASUREMENT – OIL TANKERS, ORE/OIL SHIPS,
ORE/BULK/OIL SHIPS, CHEMICAL TANKERS AND SHIPS FOR
LIQUEFIED GASES
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THICKNESS MEASUREMENT – OIL TANKERS, ORE/OIL SHIPS,
ORE/BULK/OIL SHIPS, CHEMICAL TANKERS AND SHIPS FOR
LIQUEFIED GASES
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THICKNESS MEASUREMENT – OIL TANKERS, ORE/OIL SHIPS,
ORE/BULK/OIL SHIPS, CHEMICAL TANKERS AND SHIPS FOR
LIQUEFIED GASES

LLOYD’S REGISTER

55

abcd

THICKNESS MEASUREMENT AND CLOSE-UP SURVEY GUIDANCE, June 2010

THICKNESS MEASUREMENT – OIL TANKERS, ORE/OIL SHIPS,
ORE/BULK/OIL SHIPS, CHEMICAL TANKERS AND SHIPS FOR
LIQUEFIED GASES
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THICKNESS MEASUREMENT – OIL TANKERS, ORE/OIL SHIPS,
ORE/BULK/OIL SHIPS, CHEMICAL TANKERS AND SHIPS FOR
LIQUEFIED GASES
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THICKNESS MEASUREMENT – OIL TANKERS, ORE/OIL SHIPS,
ORE/BULK/OIL SHIPS, CHEMICAL TANKERS AND SHIPS FOR
LIQUEFIED GASES
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THICKNESS MEASUREMENT – OIL TANKERS, ORE/OIL SHIPS,
ORE/BULK/OIL SHIPS, CHEMICAL TANKERS AND SHIPS FOR
LIQUEFIED GASES
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THICKNESS MEASUREMENT – OIL TANKERS, ORE/OIL SHIPS,
ORE/BULK/OIL SHIPS, CHEMICAL TANKERS AND SHIPS FOR
LIQUEFIED GASES

LLOYD’S REGISTER

60

abcd

THICKNESS MEASUREMENT AND CLOSE-UP SURVEY GUIDANCE, June 2010

THICKNESS MEASUREMENT – OIL TANKERS, ORE/OIL SHIPS,
ORE/BULK/OIL SHIPS, CHEMICAL TANKERS AND SHIPS FOR
LIQUEFIED GASES
.
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THICKNESS MEASUREMENT – OIL TANKERS, ORE/OIL SHIPS,
ORE/BULK/OIL SHIPS, CHEMICAL TANKERS AND SHIPS FOR
LIQUEFIED GASES
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THICKNESS MEASUREMENT – OIL TANKERS, ORE/OIL SHIPS,
ORE/BULK/OIL SHIPS, CHEMICAL TANKERS AND SHIPS FOR
LIQUEFIED GASES
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Table IX Close-up Survey – Ships for liquefied
gases
The following information has been extracted from the Rules and Regulations for the Classification of
Ships, Pt 1, Ch 3,9, Table 3.9.2.

Table 3.9.2 Close-up Survey - Ships for liquefied gases
Special Survey I
(Ships 5 years old)
(1) One web frame
in:
(a) a topside ballast
tank
(b) a hopper side
ballast tank
(c) a double hull side
ballast tank See Note
2.

Special Survey II
(Ships 10 years old)
(1) All web frames in either a
topside ballast tank or a double
hull side ballast tank,
see Notes 2 and 5.
(2) One web frame in each
remaining ballast tank,
see Note 2.
(3) One transverse bulkhead in
each ballast tank,
see Note 3

Special Survey III
(Ships 15 years old)

Special Survey IV
(Ships 20 years old
and over)

(1) All web frames in
all ballast tanks, see
Note 2.

(1) All web frames in
all ballast tanks,
see Note 2.
(2) All transverse
(2) All transverse
bulkheads in all
bulkheads in all ballast ballast tanks,
tanks,
see Note 3.
see Note 3.

(2) One transverse
bulkhead in a
ballast tank,
see Note 4.
NOTES
1. Ballast tanks include topside, double hull side, double bottom, hopper side, or any combined
arrangement of the aforementioned, and
peak tanks where fitted.
2. Complete transverse web frame ring including adjacent structural members.
3. Transverse bulkhead complete, including girder system and adjacent structural members and
adjacent longitudinal bulkhead structure.
4. Transverse bulkhead lower part including girder system and adjacent structural members.
5. If topside tanks and double hull side tanks are not fitted, then another ballast tank is to be selected.
6. For ships having independent cargo tanks of Type C, with a midship section similar to that of a
general cargo ship, the extent of Close-up
Survey may be specially considered.
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Notes
Thickness measurements are to be reported on the report form TM1 to TM8 as appropriate.
TM1 – is to be used for reporting the thickness measurement of deck plating, bottom shell plating and
side shell plating (Also inner bottom plating, hopper sloping plating and longitudinal bulkhead
plating as considered appropriate).
TM2 – (a) and (b), is to be used for reporting the thickness measurement of the transverse section shell
plating and deck plating (One, two or three sections dependent upon the age of the ship).
TM3 – is to be used for reporting the thickness measurement of the transverse section longitudinal
structural members (One, two or three sections dependent upon the age of the ship).
TM4 – is to be used for reporting the thickness measurement of transverse structural members in the
cargo oil and water ballast tanks.
TM5 – is to be used for reporting the thickness measurement of W.T/O.T transverse bulkheads.
TM6 – is to be used for reporting the thickness measurement of miscellaneous structural members.
TM7 – (a) and (b), is to be used for reporting the thickness measurement of cargo hold/tank transverse
frames where appropriate.
TM8 – is to be used for reporting the thickness measurement of topside and bottom area assessments.
Examples of report forms are shown in Part 7.
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Part 2 Special Survey - Dry Bulk
Cargo Ships (Bulk Carriers)
CONTENTS
Table I Thickness Measurement – Single And Double Hull Oil Tankers, Ore/Oil Ships,
Ore/Bulk/Oil Ships
Table II Close-Up Survey – Dry Bulk Cargo Ships (Bulk Carriers)
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Table I Thickness measurement – Dry bulk
cargo ships (bulk carriers)
The following information has been extracted from the Rules and Regulations for the Classification of
Ships, Pt 1, Ch 3,6, Tables 3.6.4 to 3.6.9.

Table 3.6.4 Thickness measurement - Single skin and double skin bulk
carriers
Special Survey I
(Ships 5 years old)

(1) Measurement, for general
assessment and recording of
corrosion pattern, of those
structural members subject to
Close-up Survey in accordance
with the Rules for Ships, Pt 1, Ch
3, Table 3.6.1, Table 3.6.2 or
Table 3.6.3.
(2) Critical areas, as required by
the Surveyor.

Special Survey III
(Ships 15 years old)

Special Survey IV and
subsequent
(Ships 20 years old and over)

(1) Within the cargo length area:

(1) Within the cargo length area:

(a) Each deck plate outside line
of cargo hatch openings.

(a) Each deck plate outside line
of cargo hatch openings.

(b) 2 transverse sections, outside
line of cargo hatch openings. (A
minimum of 1 of the above
transverse sections is to be within
0,5L amidships).

(b) 3 transverse sections, outside
line of cargo hatch openings. (A
minimum of 2 of the above
transverse sections is to be within
0,5L amidships).

(2) Measurement, for general
assessment and recording of
Special Survey II (Ships 10 years corrosion pattern, of those
old)
structural members subject to
Close-up Survey in accordance
(1) Within the cargo length area: with the Rules for Ships, Pt 1, Ch
3, Table 3.6.1, Table 3.6.2 or
(a) 2 sections of deck plating
Table 3.6.3.
outside line of cargo hatch
(3) All wind and water strakes
openings.
within the cargo length area.
(2) Measurement, for general
(4) Selected wind and water
assessment and recording of
strakes outside the cargo length
corrosion pattern, of those
area.
structural members subject to
Close-up Survey in accordance
with the Rules for Ships, Pt 1, Ch (5) All cargo hatch covers and
coamings (plating and stiffeners).
3, Table 3.6.1, Table 3.6.2 or
Table 3.6.3.
(6) All transverse webs with

(c) Each bottom plate.
(2) Measurement, for general
assessment and recording of
corrosion pattern, of those
structural members subject to
Close-up Survey in accordance
with the Rules for Ships, Pt 1, Ch
3, Table 3.6.1, Table 3.6.2 or
Table 3.6.3.
(3) All wind and water strakes
over the full length of the ship,
port and starboard.
(4) All cargo hatch covers and
coamings (plating and stiffeners).
(5) Remaining exposed main
deck plates not considered in
item (1) and representative
exposed superstructure deck
plating (i.e. poop, bridge and
forecastle deck).

(3) Wind and water strakes in
way of the transverse sections
considered in item (1).

associated plating and
longitudinals, and the transverse
bulkhead complete in the fore
peak tank see Notes 1 and 3.

(4) Selected wind and water
strakes outside the cargo length
area.
(5) Cargo hold shell frames on
single skin ships, see Note 5.

(6) All transverse webs with
(7) The aft bulkhead of the
forward cargo hold on single skin associated plating and
longitudinals, and the transverse
ships (see Note 4).
bulkhead complete in the fore
(8) Cargo hold shell frames on
peak tank and aft peak tank, see
single skin ships, see Note 5.
Notes 1 and 3.

(6) Critical areas, as required by
the Surveyor.

(9) Critical areas, as required by
the Surveyor.
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(8) Plating of seachests. Also
side shell plating in way of
overboard discharges, as
considered necessary by the
Surveyor.
(9) The aft bulkhead of the
forward cargo hold on single skin
ships (see Note 4).
(10) Cargo hold shell frames on
single skin ships, see Note 5.
(11) Critical areas, as required by
the Surveyor.
NOTES
The requirements in this table apply to both single skin and double skin ships unless stated otherwise.
1. For areas in spaces where coatings are found to be in GOOD condition, as defined in the Rules for
Ships, Pt 1, Ch 3,1.5, the extent of thickness measurement may be specially considered. Prior to any
coating or re-coating of cargo holds, scantlings are to be confirmed by thickness measurement with the
Surveyor in attendance.
2. Transverse sections should be chosen where the largest reductions are likely to occur, or as revealed
by deck plating measurement.
3. Transverse bulkhead complete including stiffening system.
4. For ships assigned the notation ESN, the corrugated part of the aft transverse bulkhead of the
forward cargo hold is to be subject to thickness measurement. This is to include each vertical
corrugation at its lower and middle level including shedder plates and gusset plates, where applicable.
5. Single skin bulk carriers contracted for construction prior to 1 July 1998 are to undergo a reassessment of their cargo hold shell frames in accordance with the Provisional Rules for Existing Ships.
The number of shell frames to be measured is equivalent to the number of shell frames subject to
Close-up Survey (see Table 3.6.1), with representative measurements to be taken at specific areas for
each frame.

Table 3.6.5 Thickness measurement – Single Skin Bulk carriers - Shell
plating and stiffening, with substantial corrosion
Structural member

Extent of measurement

Pattern of measurement

(1) Bottom and side
shell plating

Suspect plate, plus four
adjacent plates

(2) Bottom/side shell
longitudinals

Minimum of three longitudinals 3 measurements in line across web and 3
in way of suspect areas
measurements on flange

(3) Side shell frames Suspect frame and each
adjacent

5 point pattern for each panel between
longitudinals

(a) At each end and mid-span:
5 point pattern on both web and flange
(b) 5 point pattern within 25 mm of welded
attachment to both shell and hopper sloping
plate
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Table 3.6.6 Thickness measurement – Single Skin Bulk carriers - Double
bottom and hopper structure, with substantial corrosion
Structural member

Extent of measurement

Pattern of measurement

(1) Inner bottom plating

Suspect plate plus all
immediately adjacent plates

5 point pattern for each panel between
longitudinals over 1 m length

(2) Inner bottom
longitudinals

Three longitudinals in way of
plates measured

3 measurements in line across web and
3 measurements on flange

(3) Transverse floors and
longitudinal girders

Suspect plates

5 point pattern over approximately 1 m2
of plating

(4) Watertight floors and
girders

(a) lower 1/3 of tank

(a) 5 point pattern over 1 m2 of plating

(b) upper 2/3 of tank

(b) 5 point pattern alternate plates over 1
2
m of plating

(5) Transverse web frames

Suspect plate

5 point pattern over 1 m2 of plating

Table 3.6.7 Thickness measurement – Single Skin and Double Skin Bulk
carriers - Transverse bulkheads in cargo holds, with substantial
corrosion
Structural
member
(1) Lower stool

(2) Transverse
bulkhead

Extent of measurement

Pattern of measurement

(a) Transverse band within 25 mm of welded connection
to inner-bottom

(a) 5 point pattern between
stiffeners over 1 m length

(b) Transverse band within 25 mm of welded connection
to shelf plate

(b) as above

(a) Transverse band immediately above lower stool shelf (a) 5 point pattern over 1 m
plate
length
(b) Transverse band at approximately mid-height

(b) 5 point pattern over 1
2
m of plating

(c) Transverse band at part of bulkhead adjacent to upper (c) 5 point pattern over 1 m2
deck or below upper stool shelf plate (for those ships
of plating
fitted with upper stools)

LLOYD’S REGISTER

69

abcd

THICKNESS MEASUREMENT AND CLOSE-UP SURVEY GUIDANCE, June 2010

Table 3.6.8 Thickness measurement - Single skin and double skin bulk
carriers – Deck structure including cross strips, main cargo hatchways,
hatch covers, coamings and topside tanks, with substantial corrosion
Structural member

Extent of measurement

Pattern of measurement

(1) Cross deck strip
plating

Suspect cross deck strip plating

5 point pattern between underdeck
stiffeners over 1 m length

(2) Underdeck stiffeners

(a) Transverse members

(a) 5 point pattern at each end and
mid-span

(b) Longitudinal member

(b) 5 point pattern on both web and
flange
(3) Hatch covers

(a) Each side and end plate, 3
locations

(a) 5 point pattern at each location

(b) Top plate, 3 longitudinal bands - 2 (b) 5 point measurement at each
on outboard strakes and 1 on
band
centreline strake
(4) Hatch coamings

Each side and end of coaming, one
upper and one lower band

5 point measurement at each band

(5) Topside salt water
ballast tanks

(a) Watertight transverse bulkheads

(i) 5 point pattern over 1 m2 of plating

(i) lower 1/3 of bulkhead

2
(ii) 5 point pattern over 1 m of plating

(ii) upper 2/3 of bulkhead

(iii) 5 point pattern over 1 m length

(iii) stiffeners
(b) Swash transverse bulkheads

2
(i) 5 point pattern over 1 m of plating

(i) lower 1/3 of bulkhead

2
(ii) 5 point pattern over 1 m of plating

(ii) upper 2/3 of bulkhead

(iii) 5 point pattern over 1 m length

(iii) stiffeners

(c) 3 representative bays of the
topside sloping plate

2
(i) 5 point pattern over 1 m of plating
2
(ii) 5 point pattern over 1 m of plating

(i) lower 1/3 of tank
(ii) upper 2/3 of tank
(d) suspect longitudinals and adjacent 5 point pattern both web and flange
plates
over 1 m length
(6) Main deck plating

Suspect plates and 4 immediately
adjacent plates

5 point pattern over 1 m2 of plating

(7) Main deck
longitudinals

Minimum of 3 longitudinals where
plating measured

5 point pattern on both web and
flange over 1 m length

(8) Web
frames/transverses

Suspect plates

5 point pattern over 1 m2 of plating
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Table 3.6.9 Thickness measurement - Double skin bulk carriers - Bottom,
inner bottom and hopper structure, with substantial corrosion
Structural member
(1) Bottom, inner
bottom and hopper
structure plating

Extent of measurement
(a) Minimum of 3 bays across
double bottom tank, including
aft bay

Pattern of measurement
5 point pattern for each panel between
longitudinals and floors

(b) Measurements around and
under all suction bell mouths
(2) Bottom, inner
bottom and hopper
structure longitudinals

Minimum of 3 longitudinals in 3 measurements in line across flange and
each bay where bottom plating 3 measurements on the vertical web
measured

(3) Bottom girders,
including watertight
girders

At fore and aft watertight floors Vertical line of single measurements on girder
and in centre of tanks
plating with 1 measurement between each
panel stiffener, or a minimum of 3
measurements

(4) Bottom floors,
including watertight
floors

3 floors in the bays where
bottom plating measured, with
measurements at both ends
and middle

5 point pattern over 2 m2 area

(5) Hopper structure
web frame ring

3 floors in bays where bottom
plating measured

5 point pattern over 1 m2 of plating and single
measurements on flange

(6) Hopper structure
transverse watertight
bulkhead or swash
bulkhead

(a) lower 1/3 of bulkhead

2
(a) 5 point pattern over 1 m of plating

(b) upper 2/3 of bulkhead

2
(b) 5 point pattern over 2 m of plating

(c) stiffeners (minimum of 3)

(c) For web, 5 point pattern over span (2
measurements across web at each end and 1
at centre of span). For flange, single
measurements at each end and centre of
span

(7) Panel stiffening

Where applicable

Single measurements
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Table 3.6.10 Thickness measurement - Double skin bulk carriers Double side space structure (including wing void spaces of ore carriers),
with substantial corrosion

Structural member

Extent of measurement

Pattern of measurement

(1) Side shell and inner plating: (i) Plating between each pair of
transverse frames/longitudinals in a
(i) Upper strake and strakes in minimum of 3 bays along the tank
way of horizontal girders
(ii) Plating between every third pair of
(ii) All other strakes
longitudinals in same 3 bays

(i) Single measurement

(2) Side shell and inner side
(i) Each transverse frame/longitudinal in
transverse frames/longitudinals same 3 bays
on:
(ii) Every third transverse frame/
longitudinal in same 3 bays
(i) Upper strake

(i) 3 measurements across
web and
1 measurement on flange

(ii) Single measurement

(ii) All other strakes

(ii) 3 measurements across
web and
1 measurement on flange

(3) Transverse
Minimum of 3 at top, middle and bottom
frames/longitudinals - brackets of tank in same 3 bays

5 point pattern over area of
bracket

(4) Vertical web and transverse (i) Minimum of 2 webs and both
bulkheads:
transverse bulkheads

(i) 5 point pattern over
2
approx. 2 m area

(i) Strakes in way of horizontal
girders

(ii) Minimum of 2 webs and both
transverse bulkheads

(ii) 2 measurements
between each pair of
vertical stiffeners

(5) Horizontal girders

Plating on each girder in a minimum of 3
bays

2 measurements between
each pair of longitudinal
girder stiffeners

(6) Panel stiffening

Where applicable

Single measurements

(ii) Other strakes
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THICKNESS MEASUREMENT – DRY BULK CARGO SHIPS
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THICKNESS MEASUREMENT – DRY BULK CARGO SHIPS
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THICKNESS MEASUREMENT – DRY BULK CARGO SHIPS
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THICKNESS MEASUREMENT – DRY BULK CARGO SHIPS
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THICKNESS MEASUREMENT – DRY BULK CARGO SHIPS
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Table II Close-up Survey – Dry bulk cargo ships
(bulk carriers)
The following information has been extracted from the Rules and Regulations for the Classification of
Ships, Pt 1, Ch 3,6, Tables 3.6.1 to 3.6.2.

Table 3.6.1 Close-up Survey - Single skin bulk carriers
Special Survey I
(Ships 5 years old)

Special Survey II
(Ships 10 years old)

(1) 25% of shell frames
and their end attachments
in the forward cargo hold
at representative
positions.

(1a) For bulk carriers
with a deadweight less
than 100,000 tonnes, all
shell frames in the
forward cargo hold and
25% of frames in each of
(2) Selected shell frames the remaining cargo
and their end attachments holds, including their end
in remaining cargo holds. attachments and
(3) 1 transverse web with adjacent shell plating.
associated plating and
(1b) For bulk carriers
longitudinals in 2
with a deadweight equal
representative water
to or greater than
ballast tanks of each type 100,000 tonnes, all shell
(i.e. topside, or hopper
frames in the forward
side tank).
cargo hold and 50% of

Special Survey III
(Ships 15 years old)
(1) All shell frames in
the forward and one
other selected cargo
hold and 50% of frames
in each of the remaining
cargo holds, including
their end attachments
and adjacent shell
plating.

Special Survey IV
(Ships 20 years old and
over)
(1) All shell frames in all
cargo holds, including
their end attachments
and adjacent shell
plating.
(2) All transverse webs
with associated plating
and longitudinals in
each water ballast tank.

(2) All transverse webs
with associated plating (3) All transverse
bulkheads in ballast
and longitudinals in
each water ballast tank. tanks, including
stiffening system.
(3) All transverse
(4) All cargo hold
bulkheads in ballast
transverse bulkheads,
tanks, including
including internal
(4) 2 selected cargo hold frames in each of the
stiffening
system.
remaining cargo holds,
transverse bulkheads,
structure of upper and
including internal structure including their end
lower stools, where
(4) All cargo hold
of upper and lower stools, attachments and
transverse bulkheads, fitted.
adjacent shell plating
where fitted. This is to
including internal
include the aft bulkhead of (2) 1 transverse web with structure of upper and (5) All cargo hold hatch
covers and coamings
the forward hold.
lower stools, where
associated plating and
(plating and stiffeners).
fitted.
longitudinals in each
(5) All cargo hold hatch
water ballast tank.
(5) All cargo hold hatch (6) All deck plating and
covers and coamings
underdeck structure
covers and coamings
(plating and stiffeners).
(3) Forward and aft
inside line of hatch
(plating
and
stiffeners).
transverse bulkhead in 1
openings between all
side ballast tank,
(6) All deck plating and cargo hold hatches.
including stiffening
underdeck structure
system.
inside line of hatch
openings between all
(4) All cargo hold
cargo hold hatches.
transverse bulkheads
including internal
structure of upper and
lower stools, where
fitted.
(5) All cargo hold hatch
covers and coamings,
(plating and stiffeners).
(6) All deck plating and
underdeck structure
inside line of hatch
openings between all
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cargo hold hatches.
NOTES
The requirements in this Table apply to all single skin bulk carriers unless stated otherwise.
1. Ballast tank includes peak tanks.
2. Close-up Survey of transverse bulkheads to be carried out at four levels:
Level (a) Immediately above the inner bottom and immediately above the line of gussets (if fitted) and
shedders for ships without lower stool.
Level (b) Immediately above and below the lower stool shelf plate (for those ships fitted with lower
stools), and immediately above the line of the shedder plates.
Level (c) About mid-height of the bulkhead.
Level (d) Immediately below the upper deck plating and immediately adjacent to the upper wing tank
and immediately below the upper stool shelf plate for those ships fitted with upper stools, or immediately
below the topside tanks.

Table 3.6.2 Close-up Survey - Double skin bulk carriers (excluding ore
carriers)
Special Survey I
(Ships 5 years old)

Special Survey II
(Ships 10 years old)

Special Survey III
(Ships 15 years old)

Special Survey IV
(Ships 20 years old
and over)

(1) 1 transverse web with associated
plating and longitudinals in 2
representative water ballast tanks of
each type. This is to include the
foremost topside and double side
ballast tanks on either side

(1) 1 transverse web with
associated plating and
longitudinals in each
water ballast tank

(1) All transverse webs
with associated plating
and longitudinals in
each water ballast tank

(1) All transverse webs
with associated plating
and longitudinals in
each water ballast tank

(2) All transverse
bulkheads in ballast
tanks, including
stiffening system

(2) All transverse
bulkheads in ballast
tanks, including
stiffening system

(3) 25% of ordinary
transverse web frames
in all double side tanks

(3) All ordinary
transverse web frames
in all double side tanks

(4) All cargo hold
transverse bulkheads
including internal
structure of upper and
lower stools, where
fitted

(4) All cargo hold
transverse bulkheads
including internal
structure of upper and
lower stools, where
fitted

(5) All cargo hold hatch
covers and coamings
(plating and stiffeners)

(5) All cargo hold hatch
covers and coamings
(plating and stiffeners)

(6) All deck plating and
underdeck structure
inside line of hatch
openings between all
cargo hold hatches

(6) All deck plating and
underdeck structure
inside line of hatch
openings between all
cargo hold hatches

(2) Forward and aft
transverse bulkheads,
(2) 2 selected cargo hold transverse including stiffening
bulkheads including internal structure system, in a complete
of upper and lower stools, where
ballast tank, see Note 1
fitted
(3) 25% of ordinary
(3) All cargo hold hatch covers and
transverse web frames in
coamings (plating and stiffeners)
the foremost double side
tanks
(4) One transverse
bulkhead in each cargo
hold including internal
structure of upper and
lower stools, where fitted
(5) All cargo hold hatch
covers and coamings
(plating and stiffeners)
(6) All deck plating and
underdeck structure
inside line of hatch
openings between all
cargo hold hatches
NOTES

(1) Complete ballast tank means topside tank, hopper tank, double bottom tank and double side tank, even if these
are separate.
(2) Ballast Tank includes peak tanks.
(3) Close-up survey of transverse bulkheads to be carried out at four levels:
Level (a) Immediately above the inner bottom and immediately above the line of gussets (if fitted) and shedders for
ships without lower stool.
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Level (b) Immediately above and below the lower stool shelf plate (for those ships fitted with lower stools), and
immediately above the line of the shedder plates.
Level (c) About mid-height of the bulkhead.
Level (d) Immediately below the upper deck plating and immediately adjacent to the upper wing tank and
immediately below the upper stool shelf plate for those ships fitted with upper stools, or immediately below the
topside tanks.

Table 3.6.3 Close-up Survey - Ore carriers
Special Survey I
(Ships 5 years old)

Special Survey II
(Ships 10 years old)

Special Survey III
(Ships 15 years old)

Special Survey IV
(Ships 20 years old and
over)

(1) 1 web frame ring
complete including
adjacent structural
members in a water
ballast wing tank.

(1) All web frame rings
complete including
adjacent structural
members in a water
ballast wing tank.

(1) All web frame rings
complete including
adjacent structural
members in each water
ballast tank.

(1) All web frame rings
complete including
adjacent structural
members in each water
ballast tank.

(2) 1 transverse bulkhead
lower part including girder
system and adjacent
structural members in a
ballast tank.

(2) 1 deck transverse
including adjacent
structural members in
each remaining water
ballast tank.
(3) For ward and aft
transverse bulkheads
including girder system
and adjacent structural
members in a ballast wing
tank.

(2) All transverse
bulkheads including girder
system and adjacent
structural members in
each ballast tank.

(2) All transverse
bulkheads including girder
system and adjacent
structural members in
each ballast tank.

(3) 1 web frame ring
complete including
adjacent structural
members in each wing
void space.

(3) 1 web frame ring
complete including
adjacent structural
members in each wing
void space.

(4) 1 transverse bulkhead
lower part including girder
system and adjacent
structural members in
each remaining ballast
tank.

(4) Additional web frame
rings including adjacent
structural members in void
spaces as deemed
necessary by the
Surveyor.

(4) Additional web frame
rings including adjacent
structural members in void
spaces as deemed
necessary by the
Surveyor.

(5) 1 transverse bulkhead
in each cargo hold,
including internal structure
of upper and lower stools
where fitted, see Note 2.

(5) All cargo hold
transverse bulkheads,
including internal structure
of upper and lower stools
where fitted, see Note 2.

(5) All cargo hold
transverse bulkheads,
including internal structure
of upper and lower stools
where fitted, see Note 2.

(6) All cargo hold hatch
covers and coamings
(plating and stiffeners).

(6) All cargo hold hatch
covers and coamings
(plating and stiffeners).

(6) All cargo hold hatch
covers and coamings
(plating and stiffeners).

(7) All deck plating and
under deck structure
inside line of hatch
openings between all
cargo hold hatches.

(7) All deck plating and
under deck structure
inside line of hatch
openings between all
cargo hold hatches.

(7) All deck plating and
under deck structure
inside line of hatch
openings between all
cargo hold hatches.

(3) 2 selected cargo hold
transverse bulkheads,
including internal structure
of upper and lower stools
where fitted. see Note 2.
(4) All cargo hold hatch
covers and coamings
(plating and stiffeners).

NOTES
1. Ballast tank includes peak tanks.
2. Close-up Survey of transverse bulkheads to be carried out at four levels:
Level (a) Immediately above the inner bottom and immediately above the line of gussets (if fitted) and shedders for
ships without lower stool.
Level (b) Immediately above and below the lower stool shelf plate (for those ships fitted with lower stools), and
immediately above the line of the shedder plates.
Level (c) About mid-height of the bulkhead.
Level (d) Immediately below the upper deck plating and immediately adjacent to the upper wing tank and
immediately below the upper stool shelf plate for those ships fitted with upper stools, or immediately below the
topside tanks.
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CLOSE-UP SURVEY – DRY BULK CARGO SHIPS

Note:
Thickness of shell plating
adjacent to shell frames
to be reported on form
TM 7(a).

LLOYD’S REGISTER

81

abcd

THICKNESS MEASUREMENT AND CLOSE-UP SURVEY GUIDANCE, June 2010

CLOSE-UP SURVEY – DRY BULK CARGO SHIPS
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Notes
Thickness measurements are to be reported on the report form TM1 to TM8 as appropriate.
TM1 – is to be used for reporting the thickness measurement of deck plating, bottom shell plating and
side shell plating (Also inner bottom plating, hopper sloping plating and longitudinal bulkhead
plating as considered appropriate).
TM2 – (a) and (b), is to be used for reporting the thickness measurement of the transverse section shell
plating and deck plating (One, two or three sections dependent upon the age of the ship).
TM3 – is to be used for reporting the thickness measurement of the transverse section longitudinal
structural members (One, two or three sections dependent upon the age of the ship).
TM4 – is to be used for reporting the thickness measurement of transverse structural members in the
water ballast tanks.
TM5 – (a) and (b), is to be used for reporting the thickness measurement of W.T transverse bulkheads
where appropriate.
TM6 – is to be used for reporting the thickness measurement of miscellaneous structural members.
TM7 – (a) and (b), is to be used for reporting the thickness measurement of cargo hold/tank transverse
frames where appropriate.
TM8 – is to be used for reporting the thickness measurement of topside and bottom area assessment.
Examples of report forms are shown in Part 7.
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Part 3 Special Survey – General Dry
Cargo Ships
CONTENTS
Table I Thickness measurement – General dry cargo ships
Table II Close-up Survey - General dry cargo ships
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Table I Thickness measurement – General dry
cargo ships
The following information has been extracted from the Rules and Regulations for the Classification of
Ships, Pt 1, Ch 3,5, Tables 3.5.5 to 3.5.6.

Table 3.5.5 Thickness measurement - General dry cargo ships
Special Survey I (Ships 5
years old)

Special Survey III (Ships 15
years old)

(1) Critical areas, as required (1) Within 0,5L amidships:
by the Surveyor.
2 transverse sections in way of
two different cargo spaces, see
Special Survey II (Ships 10
Notes 2, 3 and 4.
years old)
(2) Measurements for the
general assessment and
(1) Within 0,5L amidships:
recording of corrosion pattern of
1 transverse section of deck those structural members
plating in way of a cargo
subject to Close-up Survey in
space.
accordance with the Rules for
Ships, Pt 1, Ch 3, Table 3.5.4,
(2) Measurements for the
see
Note 5.
general assessment and
recording of corrosion pattern
of those structural members
subject to Close-up Survey in
accordance with the Rules for
Ships, Pt 1, Ch 3, Table
3.5.4, see Note 5.

(3) Within the cargo length
area;
(i) Each deck plate outside the
line of cargo hatch openings.
(ii) All wind and water strakes.

Special Survey IV and subsequent (Ships
20 years old and over)
(1) Within 0,5L amidships:
a minimum of 3 transverse sections, see
Notes 2, 3 and 4
(2) Measurements for the general
assessment and recording of corrosion
pattern of those structural members
subject to Close-up Survey in accordance
with the Rules for Ships, Pt 1, Ch 3, Table
3.5.4, see Note 5.
(3) Within the cargo length area:
(i) Each deck plate outside the line of cargo
hatch openings.
(ii) Each bottom plate, including turn of
bilge.
(iii) Duct keel or pipe tunnel plating and
internals.
(4) All wind and water strakes over the full
length of the ship, port and starboard.

(3) Critical areas, as required
(4) Selected wind and water
(5) All cargo hold hatch covers and
by the Surveyor.
strakes outside the cargo length coamings (plating and stiffeners).
area.
(6) Representative exposed superstructure
(5) All cargo hold hatch covers deck plating (i.e. poop, bridge and
and coamings (plating and
forecastle deck).
stiffeners)
(7) Lowest strake and strakes in way of
(6) All transverse webs with
‘tween deck of all transverse bulkheads in
associated plating and
cargo spaces together with internals in
longitudinals, and the
way, see Note 3.
transverse bulkhead complete
in the fore peak tank, see Notes (8) All transverse webs with associated
plating and longitudinals, and the
3 and 6
transverse bulkhead complete in the fore
(7) Critical areas, as required by peak tank and aft peak tank, see Note 3
the Surveyor
and 6.
(9) All keel plates over the full length of the
ship. Also additional bottom plates in way
of cofferdams, machinery spaces and aft
end of tanks.
(10) Plating of seachests. Also side shell
plating in way of overboard discharges, as
considered necessary by the Surveyor.
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(11) Critical areas, as required by the
Surveyor
NOTES
1. Thickness measurement locations are to be selected to provide the best representative sampling of areas
likely to be most exposed to corrosion, considering cargo and ballast history and arrangement, and
condition of protective coatings.
2. A transverse section is to include all longitudinal members such as plating, longitudinals and girders at
deck, sides, bottom, inner bottom, hopper side and longitudinal bulkheads, where fitted.
3. Where the protective coating is in GOOD condition, then the extent of thickness measurements of
internals may be specially considered at the discretion of the attending Surveyor.
4. For ships having length L less than 100 m:
(a) the number of transverse sections required at Special Survey III may be reduced to one.
(b) the number of transverse sections required at Special Survey IV and subsequent surveys may be
reduced to two.
5. For areas in cargo holds and salt-water ballast tanks subject to Close-up Survey, the thickness
measurements may be dispensed with provided the Surveyor is satisfied with the Close-up Survey
examination, that there is no structural diminution and the protective coating remains effective.
6. Transverse bulkhead complete including stiffening system.

Table 3.5.6 Thickness measurement - Additional requirements in way of
structure identified with substantial corrosion
Structural
member

Extent of measurement

Pattern of measurement

Plating

Suspect areas and adjacent
plates

5 point pattern over 1m2

Stiffeners

Suspect areas

3 measurements each in line across web and
flange
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Table II Close-up Survey – General dry cargo
ships
. The following information has been extracted from the Rules and Regulations for the Classification of
Ships, Pt 1, Ch 3,5, Table 3.5.4.

Table 3.5.4 Close-up Survey - General dry cargo ships
Special Survey I
(Ships 5 years old)

(1) Selected shell
frames in one
forward and one
aft cargo hold and
associated tween
deck spaces.
(2) One selected
cargo hold
transverse
bulkhead.
(3) All cargo hold
hatch covers and
coamings (plating
and stiffeners).

Special Survey II (Ships 10
years old)

Special Survey III (Ships 15 Special Survey IV and
years old)
subsequent (Ships 20
years old and over)

(1) Selected shell frames in
all cargo holds and tween
deck spaces.

(1) All shell frames in the
forward lower cargo hold and
25% of shell frames in each
remaining cargo hold and
(2) One transverse bulkhead tween deck spaces,
in each cargo hold, including including their end
stiffening system.
attachments and adjacent
shell plating.
(3) Forward and aft
transverse bulkhead in one
(2) All cargo hold transverse
side ballast tank, including
bulkheads, including
stiffening system.
stiffening system.
(4) One transverse web with
associated plating and
framing in two representative
water ballast tanks of each
type (i.e. topside, hopper
side, side tank or double
bottom tank).

(3) All transverse bulkheads
in ballast tanks, including
stiffening system.
(4) All transverse webs with
associated plating and
framing in each water ballast
tank.

(5) All cargo hold hatch
covers and coamings (plating (5) All cargo hold hatch
and stiffeners).
covers and coamings
(plating and stiffeners).
(6) Selected areas of all deck
plating and underdeck
(6) All deck plating and
structure inside the line of
underdeck structure and
hatch openings between
inside the line of hatch
cargo hold hatches.
openings between cargo
hold hatches.
(7) Selected areas of inner
bottom plating.
(7) All areas of inner bottom
plating.

(1) All shell frames in
all cargo holds and
tween deck spaces,
including their end
attachments and
adjacent shell plating.
(2) All cargo hold
transverse bulkheads,
including stiffening
system.
(3) All transverse
bulkheads in ballast
tanks, including
stiffening system.
(4) All transverse
webs with associated
plating and framing in
each water ballast
tank.
(5) All cargo hold
hatch covers and
coamings (plating and
stiffeners).
(6) All deck plating
and underdeck
structure inside the
line of hatch openings
between cargo hold
hatches.
(7) All areas of inner
bottom plating.

NOTES
1. Close-up survey of cargo hold transverse bulkheads to be carried out at the following areas:
(i) Immediately above the inner bottom and immediately above the tween decks, as applicable.
(ii) Mid-height of the bulkhead for the holds without tween decks.
(iii) Immediately below the main deck plating and tween deck plating.
2. Ballast tank includes peak tanks.
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CLOSE-UP SURVEY – GENERAL DRY CARGO SHIPS

Note:
Thickness of shell plating
adjacent to shell frames
to be reported on form
TM 7(a).
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Notes
Thickness measurements are to be reported on the report form TM1 to TM8 as appropriate.
TM1 – is to be used for reporting the thickness measurement of deck plating, bottom shell plating and
side shell plating (Also inner bottom plating, hopper sloping plating and longitudinal bulkhead
plating as considered appropriate).
TM2 – (a) and (b), is to be used for reporting the thickness measurement of the transverse section shell
plating and deck plating (One, two or three sections dependent upon the age of the ship).
TM3 – is to be used for reporting the thickness measurement of the transverse section longitudinal
structural members (One, two or three sections dependent upon the age of the ship).
TM4 – is to be used for reporting the thickness measurement of transverse structural members in the
water ballast tanks.
TM5 – is to be used for reporting the thickness measurement of W.T transverse bulkheads.
TM6 – is to be used for reporting the thickness measurement of miscellaneous structural members.
TM7 – (a) and (b), is to be used for reporting the thickness measurement of cargo hold/tank transverse
frames where appropriate.
TM8 – is to be used for reporting the thickness measurement of topside and bottom area assessment.
Examples of report forms are shown in Part 7.
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Part 4 Special Survey – Other Ship
Types
CONTENTS
Table I Thickness measurement – Other Ship Types
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Table I Thickness measurement – Other ship
types
The following information has been extracted from the Rules and Regulations for the Classification of
Ships, Pt 1, Ch 3,5, Table 3.5.3.

Table 3.5.3 Thickness measurement - General
Special Survey I
(Ships 5 years old)
(1) Critical areas,
as required by the
Surveyor

Special Survey III
(Ships 15 years old)
(1) Within 0,5L amidships:

Special Survey IV and subsequent
(Ships 20 years old and over)
(1) Within 0,5L amidships:

2 transverse sections in way of two
a minimum of 3 transverse sections in way
different cargo spaces, see Notes 2, 3 of cargo spaces, see Notes 2, 3 and 4
and 4
Special Survey II
(2) All cargo hold hatch covers and
(Ships 10 years old) (2) All cargo hold hatch covers and
coamings (plating and stiffeners)
coamings (plating and stiffeners)
(3) All exposed main deck plating over full
(1) Within 0,5L
length of ship
(3) All transverse webs with
amidships:
associated plating and longitudinals,
and the transverse bulkhead complete (4) All wind and water strakes over the full
1 transverse
in the fore peak tank (see Notes 3 and length of the ship, port and starboard.
section of deck
plating in way of a 5)
(5) Representative exposed superstructure
cargo space
deck plating (i.e. poop, bridge and
(4) Critical areas, as required by the
forecastle deck)
Surveyor
(2) Critical areas,
as required by the
(6) Lowest strake and strakes in way of
Surveyor
‘tween deck of all transverse bulkheads in
cargo spaces together with internals in
way, see Note 3
(7) All transverse webs with associated
plating and longitudinals, and the
transverse bulkhead complete in the fore
peak tank and aft peak tank, see Notes 3
and 5
(8) All keel plates over the full length of the
ship. Also additional bottom plates in way
of cofferdams, machinery space and aft
end of tanks
(9) Plating of seachests. Also side shell
plating in way of overboard discharges, as
considered necessary by the Surveyor
(10) Critical areas, as required by the
Surveyor
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NOTES
1. Thickness measurement locations are to be selected to provide the best representative sampling of
areas likely to be most exposed to corrosion, considering cargo and ballast history and arrangement,
and condition of protective coatings.
2. A transverse section is to include all longitudinal members such as plating, longitudinals and girders
at the deck, sides, bottom, inner bottom, hopper side and longitudinal bulkheads, where fitted.
3. Where the protective coating is in GOOD condition, then the extent of thickness measurements of
internals may be specially considered at the discretion of the Surveyor.
4. For ships having length L less than 100 m:
(a) the number of transverse sections required at Special Survey III may be reduced to one;
(b) the number of transverse sections required at Special Survey IV and subsequent surveys may be
reduced to two;
(c) at Special Survey III, thickness measurements of exposed deck plating within 0,5L amidships may
be required.
5. Transverse bulkhead complete including stiffening system.
6. The requirements for thickness measurement for bulk carriers, oil tankers (including ore/oil and
ore/bulk/oil ships), chemical tankers and ships for liquefied gases are given in the Rules for Ships, Pt 1,
Ch 3, Sections 6, 7, 8 and 9 respectively.
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THICKNESS MEASUREMENT – OTHER SHIP TYPES
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Notes
Thickness measurements are to be reported on the report form TM1 to TM8 as appropriate.
TM1 – is to be used for reporting the thickness measurement of deck plating, bottom shell plating and
side shell plating (Also inner bottom plating, hopper sloping plating and longitudinal bulkhead
plating as considered appropriate).
TM2 – (a) and (b), is to be used for reporting the thickness measurement of the transverse section shell
plating and deck plating (One, two or three sections dependent upon the age of the ship).
TM3 – is to be used for reporting the thickness measurement of the transverse section longitudinal
structural members (One, two or three sections dependent upon the age of the ship).
TM4 – is to be used for reporting the thickness measurement of transverse structural members in the
water ballast tanks.
TM5 – is to be used for reporting the thickness measurement of W.T transverse bulkheads.
TM6 – is to be used for reporting the thickness measurement of miscellaneous structural members.
TM7 – (a) and (b), is to be used for reporting the thickness measurement of cargo hold/tank transverse
frames where appropriate.
TM8 – is to be used for reporting the thickness measurement of topside and bottom area assessment.
Examples of report forms are shown in Part 7.
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Part 5 Intermediate Survey – All
Ship Types
Dry bulk cargo ships
Ships between 5 and 10 years old

Ships between 10 and 15
years old

Ships greater than 15
years old

(1) Overall Survey of all cargo holds
(2) Close-up Survey to establish the condition of
at least 25 per cent of the cargo hold side
shell frames including their upper and lower
end attachments, adjacent shell plating and
the transverse bulkheads in the forward
cargo hold and one other selected cargo
hold on single skin ships.
(3) Overall Survey of representative salt water
ballast tanks, as selected by the Surveyors.
For double skin dry bulk cargo ships (bulk
carriers), the selected tanks are to include
the fore peak tank, aft peak tank and a
number of other tanks.

A survey to the same extent
as the previous Special
Survey (applicable only to
ESP surveys, see the Rules
for Ships, Pt 1, Ch 3,6.1.2)

A survey to the same
extent as the previous
Special Survey (applicable
only to ESP surveys, see
the Rules for Ships, Pt 1,
Ch 3,6.1.2)

See Notes 1, 3, 4 and 6

See Notes, 2, 3, 4 and 5

See Notes 3, 4 and 5

NOTES
The requirements in this Table apply to both single skin and double skin ships, unless stated otherwise.
1 For single skin ships, where considered necessary by the Surveyor as a result of the Overall and Close-up Survey,
the Survey is to be extended to include a Close-up Survey of all of the side shell frames and adjacent shell plating of
that cargo hold, as well as a Close-up Survey of sufficient extent of all remaining cargo holds.
2 For double skin ships, where considered necessary by the Surveyor as a result of the Overall Survey, the Survey is to
be extended to include a Close-up Survey of all those areas of structure in cargo holds selected by the Surveyor.
3 Thickness measurement is to be carried out of sufficient extent to determine the level of corrosion of those areas
subject to Close-up Survey and structure identified at the previous special survey as having substantial corrosion.
Where the results of thickness measurement indicate substantial corrosion, the extent of thickness measurement
should be in accordance with the Rules for Ships, Pt 1, Ch 3,6 Tables 3.6.4, 3.6.5, 3.6.6, 3.6.7, 3.6.8 and 3.6.9 as
applicable. The survey will not be considered complete until these additional thickness measurements have been
carried out.
4 For ships between 5 and 10 years old where hard protective coatings in cargo holds are found to be in good
condition, as defined in the Rules for Ships, Pt 1, Ch 3,1.5, the extent of Close-up Survey and thickness measurement
may be specially considered. Prior to any coating or recoating of cargo holds, scantlings are to be confirmed by
thickness measurement with the Surveyor in attendance.
5 For ore carriers, in addition to the requirements above, the examination of salt-water ballast tanks is to include the
following:
(i) All web frame rings in one ballast wing tank.
(ii) One deck transverse in each remaining wing tank.
(iii) Both transverse bulkheads in one ballast wing tank.
(iv) One transverse bulkhead in each remaining ballast wing tank.

6 Where a hard protective coating is found to be in POOR condition, as defined in the Rules for Ships, Pt 1,
Ch 3,1.5, where a soft or semi-hard coating has been applied, where a protective coating was not applied
from the time of construction or other defects are found, the survey is to be extended to other ballast
tanks of the same type
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Oil tankers, ore/oil ships and ore/bulk/oil ships
Ships between 5 and 10 years old
1) Single Hull:
An examination of all salt-water ballast tanks is to be
carried out. Where considered necessary by the
Surveyor, thickness measurement and testing are to
be carried out to ensure the structural integrity
remains effective.
See Notes 2 and 3
2) Double Hull:
Overall Survey of representative salt-water ballast
tanks, as selected by the Surveyor.

Ships greater than 10 years old
1) A survey to the same extent as the previous
Special Survey (refer to requirements in the
Rules for Ships, Pt 1, Ch 3,7)
See Notes 1, 2 and 3
2) Pressure testing of cargo and ballast tanks
and the requirements for the longitudinal
strength evaluation are to be carried out if
deemed necessary by the attending Surveyor.
See Notes 1,2 and 3.

See Notes 1, 2 and 3

NOTES
1 If the survey reveals no visible defects, the examination may be limited to a verification that the hard
protective coating remains in GOOD condition.
2 Close-up Survey and thickness measurement of structure identified at the previous special survey as
having substantial corrosion. (Also refer to Pt 1, Ch 3,7, Tables 3.7.6 to 3.7.9 of the Rules for Ships.)
3 Salt-water ballast tanks are to be examined and gauged as necessary at Annual Surveys where:
(a) A hard protective coating has not been applied from the time of construction, or
(b) A soft or semi-hard coating has been applied, or
(c) Substantial corrosion is found within the tank, or
(d) The hard protective coating is found to be in less than GOOD condition, as defined in the Rules for
Ships Pt 1, Ch 3.1.5, and the hard protective coating is not repaired to the satisfaction of the
Surveyor.
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Chemical tankers
Ships between 5 and 10 years old
Overall Survey of representative saltwater ballast tanks, as selected by the
Surveyor.
See Notes 1,2 and 3

Ships greater than 10 years old
Close-up Survey of:
A survey to the same extent as the previous Special
1) Survey (applicable only to ESP surveys, see the Rules for
Ships, Pt 1, Ch 3,8.1.2)
Pressure testing of cargo and ballast tanks is to be
2) carried out if deemed necessary by the attending
Surveyor.
See Notes 1 and 2.

NOTES
1 If the survey reveals no visible defects, the examination may be limited to a verification that the hard protective
coating remains in GOOD condition.
2 Close-up Survey and thickness measurement of structure identified at the previous special survey as having
substantial corrosion.
3 Salt-water ballast tanks are to be examined and gauged as necessary at Annual Surveys where:
(a) A hard protective coating has not been applied from the time of construction, or
(b) A soft or semi-hard coating has been applied, or
(c) Substantial corrosion is found within the tank, or
(d) The hard protective coating is found to be in less than GOOD condition, as defined in 1.5, and the hard
protective coating is not repaired to the satisfaction of the Surveyor.

General dry cargo ships
Ships between 5 and 10
years old
(1) Overall Survey of
representative salt-water
ballast tanks, as selected
by the Surveyor.
(2) Overall Survey of one
forward and one after
cargo hold and their
associated ‘tween deck
spaces.

See Note 1 and 6

Ships between 10 and 15
years old

Ships greater than 15 years old

(1) An overall Survey of
A survey to the same extent as the previous
all cargo holds and ‘tween special Survey (applicable only to surveys of
deck spaces
the hull structure and piping systems in way of
the cargo holds cofferdams, pipe tunnels and
(2) Where considered
void spaces within the cargo area and all salt
necessary by the
water ballast tanks)
Surveyor, thickness
measurement is to be
carried out.

See Notes 1, 2, 3 and 4.

See Notes 1, 2, 4 and 5.

NOTES
1 Close-up Survey and thickness measurement of structure identified in the previous special survey as having
substantial corrosion.
2 Where the results of thickness measurement indicate substantial corrosion, the extent of thickness measurement
should be in accordance with the Rules for Ships Pt 1, Ch 3, Table 3.5.6. The Survey will not be considered
complete until these additional thickness measurements have been carried out.
3 If such examinations reveal no visible structural deflects then the examination may be limited to a verification that
the protective coating remains in GOOD or FAIR condition as defined by the Rules for Ships Pt 1, Ch 3.1.5.
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4 For all salt-water ballast tanks where a hard protective coating is found to be in POOR condition, as defined by the
Rules for Ships Pt 1, Ch 3,1.5, and it has not been repaired, where a soft coating has been applied from the time of
construction the following requirements are applicable:
(a) For salt-water ballast tanks, other than independent double-bottom tanks, maintenance of class will be subject
to the spaces in question being examined and gauged as necessary at Annual Surveys.
(b) For independent salt-water double bottom tanks, maintenance of class may, at the discretion of the Surveyor,
be subject to the spaces in question being examined and gauged as necessary at Annual Surveys
5 Tank testing, Survey of automatic air pipe heads and internal examination of fuel oil, lubricating oil and fresh water
tanks are to be carried out if deemed by the Surveyor.
6 Where a hard protective coating is found to be in POOR condition, as defined in the Rules for Ships, Pt 1,
Ch 3,1.5, where a soft or semi-hard coating has been applied, where a protective coating was not

applied from the time of construction or other defects are found, the survey is to be extended to other
ballast tanks of the same type.

Ships for liquefied gases
Ships over 5 and up to 10 years
old

Ships between 10 and 15 years
old

Ships greater than 15 years old

(1) Overall survey of representative
ballast tanks, see Notes 1, 7 and 8.

(1) Close-up survey of all web
frames and both transverse
bulkheads in a representative
ballast tank.
(2) Close-up survey of the upper
part of one web frame in one other
representative ballast tank.
(3) Close-up survey of one
transverse bulkhead in one other
representative ballast tank.
(4) Overall survey of all ballast
tanks.
See notes 1to 7

(1) Close-up survey of all web
frames and both transverse
bulkheads in a two representative
ballast tanks.
(2) Overall survey of all ballast
tanks.
See notes 1to 7

NOTES
1. Ballast tanks include topside, double hull side, double bottom, hopper side, or any combined arrangement
of the aforementioned, and peak tanks where fitted.
2. Complete transverse web frame including adjacent structural members.
3. Transverse bulkhead complete, including girder system and adjacent structural members and adjacent
longitudinal bulkhead structure.
4. For areas in tanks where coatings are found to be in GOOD condition, as defined in 1.5, the extent of
Close-up Survey may be specially considered.
5. The Surveyor may extend the Close-up Survey, if deemed necessary, taking into account the maintenance
of the tanks under survey, the condition of the corrosion prevention system, the structural arrangements or
details which have suffered defects in similar spaces or on similar ships and tanks having structures approved
with reduced scantlings.
6. For ships having independent cargo tanks of Type C, with a midship section similar to that of a general
cargo ship, the extent of Close-up Survey may be specially considered.
7 Where a hard protective coating is found to be in POOR condition, as defined in the Rules for Ships, Pt 1, Ch
3,1.5, where a soft or semi-hard coating has been applied, where a protective coating was not applied from the
time of construction or other defects are found, the survey is to be extended to other ballast tanks of the same
type.
8. Where a hard protective coating is found to be in POOR condition, as defined in the Rules for Ships, Pt 1, Ch
3,1.5, where a soft or semi-hard coating has been applied, where a protective coating was not applied from the
time of construction or other defects are found, the survey is to be extended to other ballast tanks of the same
type

All remaining ship types
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Ships between 5 and 10 years old

Ships between 10 and 15 years
old

Overall Survey of representative saltwater ballast tanks, as selected by the
Surveyor

Overall survey of all salt-water
ballast tanks

See Notes 1, 2, 3 and 4

See Notes 1, 2 and 3

Ships greater than 15
years old
(1) Overall survey of all
salt-water ballast tanks.
(2) Overall survey of
selected cargo holds.
See Notes 1, 2 and 3

NOTES
1 Close-up Survey and thickness measurement of structure identified in the previous special survey as
having substantial corrosion.
2 For all salt-water ballast tanks where a hard protective coating is found to be in POOR condition, as
defined by the Rules for Ships Pt 1, Ch 3,1.5, and it has not been repaired, where a soft or semi-hard
coating has been applied from the time of construction the following requirements are applicable:
(a) For salt-water ballast tanks, other than independent double-bottom tanks, maintenance of class will
be subject to the spaces in question being examined and gauged as necessary at Annual Surveys.
(b) For independent salt-water double bottom tanks, maintenance of class may, at the discretion of the
Surveyor, be subject to the spaces in question being examined and gauged as necessary at Annual
Surveys
3 If such examinations reveal no visible structural deflects then the examination may be limited to a
verification that the protective coating remains in GOOD or FAIR condition as defined by the Rules for
Ships Pt 1, Ch 3.1.5
4 Where a hard protective coating is found to be in POOR condition, as defined in the Rules for Ships, Pt 1,
Ch 3,1.5, where a soft or semi-hard coating has been applied, where a protective coating was not
applied from the time of construction or other defects are found, the survey is to be extended to other
ballast tanks of the same type
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Part 6 Annual Survey – All Ship
Types
Dry bulk cargo ships - Annual Survey
Ships less than 10
years old
(1) Overall survey of
the forward cargo hold
and an aft cargo hold
on single skin ships

Ships between 10 and 15 years
old
(1) Overall survey of
(i) all cargo holds on single
skin ships

Ships greater than 15 years old

(1) Overall survey of all cargo holds
(2) Close-up Survey of at least 25 per cent
of the cargo hold side shell frames, their
lower end attachments and adjacent shell
plating in the forward cargo hold and one
other selected cargo hold on single skin
ships.

(ii) two selected cargo holds
(2) Close-up
on double skin ships
examination of steel
hatch covers coamings (2) Close-up Survey of at least
and stiffeners
25 per cent of the cargo hold
(3) Close-up examination of steel cargo
side shell frames, their lower
hatch covers coamings and stiffeners.
end attachments and adjacent
shell plating in the forward cargo
hold on single skin ships.
(3) Close-up examination of
steel cargo hatch covers
coamings and stiffeners.

See Notes 1 and 6.

See Notes 1, 2, 3, 4 and 5.

See Notes 1, 2, 3, 4 and 5.

NOTES
The requirements in this Table apply to both single skin and double skin ships, unless stated
otherwise.
1 Close-up Survey and thickness measurement of structure identified at the previous surveys as
having substantial corrosion in accordance with the Rules for Ships, Pt 1, Ch 3, Tables 3.6.4 to 3.6.9.
2 Close-up Survey is required within the area of the lower one-third of the length of the cargo hold side
shell frames.
3 Where the Survey reveals the need for remedial measures, the Survey is to be extended to include a
Close-up Survey of all of the cargo hold side shell frames and adjacent shell plating of that cargo hold,
as well as a Close-up Survey of sufficient extent of all remaining cargo holds.
4 When considered necessary by the Surveyor, thickness measurement is to be carried out. Where
the results of thickness measurement indicate substantial corrosion, the extent of thickness
measurement should be in accordance with the Rules for Ships, Pt 1, Ch 3, Tables 3.6.4 to 3.6.9 as
applicable. The survey will not be considered complete until these additional thickness measurements
have been carried out.
5 Where protective coatings are found in good condition, as defined in the Rules for Ships, Pt 1, Ch
3,1.5, the extent of the Close-up Survey and thickness measurement may be specially considered.
Prior to any coating or recoating of cargo holds, scantlings are to be confirmed by thickness
measurement with the Surveyor in accordance.
6 Where overall survey reveals the need for remedial measures, then the survey is to be extended to
include all cargo holds.
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Oil tankers, ore/oil ships, ore/bulk/oil ships and chemical tankers
Single and Double Hull Oil Tankers and Chemical Tankers
1 Close-up Survey and thickness measurement of structure identified at the previous Special Survey or
Intermediate Survey as having substantial corrosion.
2 For ballast tanks, in areas where substantial corrosion, as defined in the Rules for Ships, Pt 1, Ch
3,1.5, has been noted then additional measurements are to be carried out in accordance with the
Rules for Ships, Pt 1, Ch 3, Tables 3.7.7 to 3.7.15 and Tables 3.8.3 to 3.8.6, as applicable. The survey
will not be considered complete until these additional thickness measurements have been carried out.
3 Examination of details as per Rules for Ships Pt 1, Ch 3, 2.2.30 (a) to (q) for Oil Tankers (including
o/b/o and ore/oil ships) and 2.2.31 (a) to (u) for Chemical Tankers.
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General dry cargo ships
Ships up
to 10
years of
age

Ships over 10 years of age

Ships over 15 years of age

See Notes Overall survey of one forward (1) Overall survey of all cargo holds and ‘tween deck spaces.
1 and 2.
and one after cargo hold and
their associated ‘tween deck (2) Close-up Survey of at least 25 per cent of shell frames,
including their end attachments and adjacent shell plating in a
spaces.
forward lower cargo hold and one other selected lower cargo
hold. Close-up Survey is to include the lower one third length
of the shell frames.

See Notes 1, 2 and 3

See Notes 1, 2, 3, 4 and 5.

NOTES
1 Cargo hatch covers, coamings and stiffeners are to be subjected to a close-up examination.
2 Close-up Survey and thickness measurement of structure identified at the previous Special Survey or
Intermediate Survey as having substantial corrosion.
3 Where considered necessary by the Surveyor, thickness measurement is to be carried out. Where the
results of thickness measurement indicate substantial corrosion, the extent of thickness measurement
should be in accordance with the Rules for Ships, Pt 1, Ch 3, Table 3.5.6. The survey will not be
considered complete until these additional thickness measurements have been carried out.
4 Where the survey reveals the need for remedial measures, then the survey is to be extended to include
the Close-up Survey of all shell frames and adjacent shell plating in those cargo holds and associated
tween deck spaces, as well as a Close-up Survey of sufficient extent of all remaining cargo holds and
tween deck spaces.
5 Where the protective coatings in cargo holds are found in GOOD condition, as defined in the Rules for
Ships, Pt 1, Ch 3,1.5, the extent of Close-up Survey may be specially considered.

Remaining ship types - Annual Survey
Close-up Survey and thickness measurement of structure identified as having substantial corrosion.
NOTE
For liquefied gas ships see also the Rules for Ships, Pt. 1, Ch 3.9
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PART 7
THICKNESS MEASUREMENT –
REPORT FORMS
GP (form 6059 LR) – General Particulars Form – is to be used with every TM report.
TM1 – is to be used for reporting the thickness measurement of deck plating, bottom shell plating and
side shell plating.
(Also inner bottom plating, hopper sloping plating and longitudinal bulkhead plating as considered
appropriate)
TM2 – (a) and (b), is to be used for reporting the thickness measurement of the transverse section shell
plating and deck plating (one, two or three sections dependent upon the age of the ship).
TM3 – is to be used for reporting the thickness measurement of the transverse section longitudinal
structural members (one, two or three sections dependent upon the age of the ship). May also be used
for associated longitudinals in way of transverse structure in cargo and ballast tanks.
TM4 – is to be used for reporting the thickness measurement of transverse structural members in the
cargo oil and water ballast tanks.
TM5 – (a) and (b), is to be used for reporting the thickness measurement of W.T./O.T. transverse
bulkheads
TM6 – is to be used for reporting the thickness measurement of miscellaneous structural members.
TM7 – (a) and (b), is to be used for reporting the thickness measurement of cargo hold/tank transverse
frames where appropriate.
TM8 – is to be used for reporting the thickness measurement of topside and bottom area assessments.
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THICKNESS MEASUREMENT –REPORT FORMS
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THICKNESS MEASUREMENT – REPORT FORMS – TM1
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Notes
1.

This report is to be used for recording the thickness measurement of:
(i)
All strength deck plating within the cargo area.
(ii) All keel, bottom shell plating and bilge plating within the cargo length area.
(iii) Side shell plating including selected wind and water strakes outside the cargo area.
(iv) All wind and water strakes within cargo area.

2.

The strake position is to be clearly indicated as follows:
(i)
For strength deck indicate the number of the strake of plating inboard from the
stringer plate.
(ii)
(iii)

For bottom plating indicate the number of the strake of plating outboard from the
keel plate.
For side shell plating give number of the strake of plating below sheerstrake and
letter as shown on shell expansion.

3.

For oil tankers, all deck plating strakes are to be recorded, for ore/oil ships only the deck
plating strakes outside line of openings are to be recorded.

4.

Measurements are to be taken at the forward and aft areas of all plates and where plates
cross ballast/cargo tank boundaries separate measurements for the area of plating in
way of each type of tank are to be recorded.

5.

The single measurements recorded are to represent the average of multiple
measurements.

6.

Measurements for inner bottom plating, hopper sloping plating, topside sloping plating
and longitudinal bulkhead plating may be recorded on this form where considered
appropriate and convenient due to gauging pattern.

7.

The maximum allowable diminution could be stated in an attached document.
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THICKNESS MEASUREMENT – REPORT FORMS – TM2(a)
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Notes
1.

This report is to be used for recording the thickness measurement of shell plating at
one, two or three transverse sections.

2.

The bottom area comprises keel, bottom and bilge plating.

3.

The exact frame station of measurement is to be stated.

4.

The single measurements recorded are to represent the average of multiple
measurements.

5.

The maximum allowable diminution could be stated in an attached document.
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THICKNESS MEASUREMENT – REPORT FORMS – TM2(b)
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Notes
1.

This report is to be used for recording the thickness measurement of strength deck
plating and sheerstrake plating at one, two or three transverse sections.

2.

All deck plating strakes are to be recorded (excluding those inside the line of the
cargo hatchway, where fitted).

3.

The topside area comprises deck plating, stringer plate and sheerstrake (including
rounded gunwales).

4.

The exact frame station of measurement is to be stated.

5.

The single measurements recorded are to represent the average of multiple
measurements.

6.

The maximum allowable diminution could be stated in an attached document.
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THICKNESS MEASUREMENT – REPORT FORMS – TM3
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Notes
1.

This report is to be used for recording the thickness measurement of longitudinal
members at one, two or three transverse sections.

2.

The exact frame station of measurement is to be stated.

3.

The single measurements recorded are to represent the average of multiple
measurements.

4.

The maximum allowable diminution could be stated in an attached document.
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THICKNESS MEASUREMENT – REPORT FORMS – TM4
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Notes
1.

This report form is to be used for recording the thickness measurement of transverse
structural members.

2.

Guidance for areas subject to measurement can be found in the Thickness
Measurement and Close Up Survey Guidance Document.

3.

The single measurements recorded are to represent the average of multiple
measurements.

4.

The maximum allowable diminution could be stated in an attached document.
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THICKNESS MEASUREMENT – REPORT FORMS – TM5(a)
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Notes
1.

This report form is to be used for recording the thickness measurement of W.T./O.T.
transverse bulkheads where normal percentage diminutions apply.

2.

Guidance for areas subject to measurement can be found in the Thickness
Measurement and Close Up Survey Guidance document.

3.

The single measurements recorded are to represent the average of multiple
measurements.

4.

The maximum allowable diminution could be stated in an attached document.
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THICKNESS MEASUREMENT – REPORT FORMS – TM5(b)
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Notes
1.

This report is to be used for the reporting thicknesses of the corrugated cargo hold
transverse bulkheads, that have been retrospectively assessed for assigning the
notation, 'ESN',‘ESN-Hold 1’, etc. and for which controlling thickness limits for t REN
and t COAT (or substantial corrosion/ excessive diminution) have been specified
instead of the standard percentage diminution criteria.

2.

These permitted thickness limits t REN and t COAT (or substantial corrosion/ excessive
diminution) can be found in the URS19 approval document which can be obtained
from Lloyd’s Register.

3.

For general guidance, substantial corrosion is wastage of individual plates and
stiffeners in excess of 75% of the allowable margins, but within acceptable limits. The
allowable margin in such cases will be the original thickness minus t REN.

4.

The single measurements recorded are to represent the average of multiple
measurements at various locations.

5.

Guidance for areas subject to measurement can be found in the Thickness
Measurement and Close Up Survey Guidance document.
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THICKNESS MEASUREMENT – REPORT FORMS – TM6
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Notes
1.

This report is to be used for recording the thickness measurement of miscellaneous
structural members.

2.

The single measurements recorded are to represent the average of multiple
measurements.

3.

The maximum allowable diminution could be stated in an attached document.
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THICKNESS MEASUREMENT – REPORT FORMS – TM7(a)
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Notes
1.

This report is to be used for recording the thickness measurement of Cargo Hold
Transverse Frames where normal percentage diminutions apply.

2.

Guidance for areas subject to measurement can be found in the Thickness
Measurement and Close Up Survey Guidance Document.

3.

The single measurements recorded are to represent the average of multiple
measurements.

4.

The maximum allowable diminution could be stated in an attached document.

5.

The Location of Upper, Mid and Lower parts are shown below.
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THICKNESS MEASUREMENT – REPORT FORMS – TM7(b)
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Notes
1.

This report form is to be used for recording the thickness measurement of Cargo Hold
side shell transverse frames of single side skin bulk carriers that have been
retrospectively assessed in accordance with the Provisional Rules for Existing Ships.

2.

Values for t REN and t COAT can be found in the shell frame evaluation records which
can be obtained from Lloyd’s Register.

3.

For guidance, substantial corrosion is wastage of individual plates and stiffeners in
excess of 75% the allowable margins, but within acceptable limits. The allowable
margin in this instance is the original thickness minus t REN.

4.

Single measurements recorded are to represent the average of multiple
measurements.

5.

The location for Zones A, B, C, and D are shown below.
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THICKNESS MEASUREMENT – REPORT FORMS – TM8
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Notes
1.

The topside and bottom area assessment is to be made by summation of the thickness
of the appropriate structural member recorded for the transverse sections on report
forms TM2 and TM3 and comparing the total of the measured thickness with the total
of the original thickness.
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Appendix 1
Permissible Diminution Levels for
Category 1 Oil Tankers, Chemical
Tankers and Liquefied Gas Ships
Hull Envelope
Centre tank deck transverse plating

20%

Strength deck plating

20% Centre tank deck transverse face plate

20%

Side shell plating

20% Centre tank deck transverse stiffeners

25%

Bottom shell plating

20% Centre tank deck transverse secondary
structure

25%

F’c’s’le deck plating

25%

Poop deck plating

25% Centre tank bottom transverse plating

Superstructure deck plating

25% Centre tank bottom transverse face plates 20%
Centre tank bottom transverse stiffeners

20%

25%

Centre tank bottom transverse secondary 25%
structure

General – Internal Structure

Transverse bulkhead plating

25% Peak tank longitudinal bulkhead plating
and stiffeners

25%

Transverse bulkhead stiffeners

25% Peak tank stringer plating

25%

Transverse bulkhead horizontal stringer plating
and face plates

25% Plating of seachests

25%

Longitudinal bulkhead plating

20% Shell plating in way of overboard
discharges

20%

Longitudinal bulkhead longitudinals

25%

Strength deck longitudinals

25%

Side shell longitudinals

25%

Bottom shell longitudinals

25%

Inner bottom plating

20%

Inner bottom longitudinals

25%

Horizontal girder (fabricated)

20%
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Horizontal girder face plate

25%

Horizontal girder rolled section

25%

Deck girder plating (fabricated)

20%

Deck girder face plates

25%

Deck girder (rolled section)

25%

Bottom girder plating (fabricated)

20%

Bottom girder face plates

25%

Bottom girder (rolled section)

25%

SWBT* & COT web frame plating

20%

SWBT* & COT web frame face plates

20%

SWBT* & COT web frame stiffeners

25%

SWBT* & COT web frame secondary structure

25%
*SWBT includes any tanks (including peak
tanks, wing tanks, centre tanks, double bottom
tanks, side tanks and deep tanks) designated
for the use of salt water ballast.
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Appendix 2 Permissible Diminution
Levels for Category 3 Oil Tankers,
Chemical Tankers and Liquefied
Gas Ships
Hull Envelope
SWBT* & COT web frame plating

25%

Strength deck plating

30% SWBT* & COT web frame face plates

25%

Side shell plating

30% SWBT* & COT web frame stiffeners

25%

Bottom shell plating

30% SWBT* & COT web frame secondary
structure

30%

F’c’s’le deck plating

30%

Poop deck plating

30% Centre tank deck transverse plating

25%

Superstructure deck plating

30% Centre tank deck transverse face plate

25%

Centre tank deck transverse stiffeners

25%

Centre tank deck transverse secondary
structure

30%

General – Internal Structure

Transverse bulkhead plain plating

30% Centre tank bottom transverse plating

25%

Transverse bulkhead corrugated plating

25% Centre tank bottom transverse face plates

25%

Transverse bulkhead stiffeners

25% Centre tank bottom transverse stiffeners

25%

Transverse bulkhead horizontal stringer
plating

30% Centre tank bottom transverse secondary
structure

30%

Transverse bulkhead horizontal stringer face
plates

25%

Longitudinal bulkhead plating

30% Peak tank longitudinal bulkhead plating

30%

Longitudinal bulkhead longitudinals

25% Peak tank longitudinal bulkhead stiffeners

25%

Strength deck longitudinals

25% Peak tank stringer plating

30%

Side shell longitudinals

25% Plating of seachests

30%

Bottom shell longitudinals

25% Shell plating in way of overboard discharges

30%

Inner bottom plating

30%
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Inner bottom longitudinals

25%

Horizontal girder (fabricated)

30%

Horizontal girder face plates

25%

Horizontal girder (rolled sections)

25%

Deck girder plating (fabricated)

30%

Deck girder face plates

25%

Deck girder (rolled section)

25%

Bottom girder plating (fabricated)

30%

Bottom girder plating (rolled section)

25%

Bottom girder face plates

25%

*SWBT includes any tanks (including peak
tanks, wing tanks, centre tanks, double bottom
tanks, side tanks and deep tanks) designated
for the use of salt water ballast.
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Appendix 3 Permissible Diminution
Levels for Category 1 Bulk Carriers,
Ore/Oil Ships and Ore/Bulk/Oil
Ships
Hull Envelope
Deck girder plating (fabricated)

20%

Strength deck plating

20% Deck girder face plates

25%

Deck plating inside line of hatch
openings

25% Deck girder (rolled section)

25%

Side shell plating

20% Bottom girder plating (fabricated)

20%

Bottom shell plating

20% Bottom girder face plates

25%

F’c’s’le deck plating

25% Bottom girder (rolled section)

25%

Poop deck plating

25%

Superstructure deck plating

25% Peak tank longitudinal bulkhead plating and
stiffeners

25%

Peak tank stringer plating

25%

Plating of seachests

25%

General – Internal Structure

Cargo hold/tank transverse bulkhead
plain plating

25% Shell plating in way of overboard discharges

Cargo hold/tank transverse bulkhead
stiffeners

25%

Longitudinal bulkhead plating

20% Additional criteria applicable only to Bulk Carrier
Cargo Holds
25% (A)

Longitudinal bulkhead longitudinals

20%

Strength deck longitudinals

25% Corrugated plating of transverse bulkheads within
holds
designed to be fully filled with SWB (deep tank)

25%

Side shell longitudinals

25% Corrugated plating of transverse bulkheads within
holds
designed to be partially filled with SWB

15%

Bottom shell longitudinals

25% Corrugated plating of aft transverse bulkhead of the 15%
forward hold*

Inner bottom plating

20% Corrugated plating of remaining transverse
bulkhead
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Inner bottom longitudinals

25%

Hopper sloping plating

20% (B)

Hopper sloping longitudinals

25% Inner bottom plating**

25%

Topside sloping plating

20% Hopper sloping plating**

25%

Topside sloping longitudinals

25%

Cargo hold shell frames and end
brackets

20% * See also Introduction 4.24
** Applicable where ship length (L) is greater than
150 metres
and the notation Strengthened for Heavy Cargoes
is assigned.

SWBT & COT web frame plating

20%

SWBT & COT web frame face plates

20%

SWBT & COT transverse bulkhead
plating

25%

SWBT & COT transverse bulkhead
stiffeners

25%

SWBT or COT web frame secondary
structure

25%

Cargo hold hatch cover plating

25%

Cargo hold hatch cover stiffeners

25%

Cargo hold hatch coaming plating

25%

Cargo hold hatch coaming stiffeners

25%
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Appendix 4 Permissible Diminution
Levels for General Dry Cargo Ships
and All Other Category 2 & 3 Type
Ships
Hull Envelope
SWDBT Floors

25%

Strength deck plating

30% Web frame plating

25%

Side shell plating

30% Web frame face plates

25%

Bottom shell plating

30% Web frame secondary structure

30%

Deck plating inside line of openings, where
fitted

30%

F’c’s’le deck plating

30% Other miscellaneous plating

30%

Poop deck plating

30% Other miscellaneous longitudinals or
stiffeners

25%

Superstructure deck plating

30%
Plating of seachests

Shell plating in way of overboard discharges 30%

Miscellaneous & Internal Structure

Strength deck longitudinals

25%

Side shell longitudinals

25%

Bottom shell longitudinals

25%

Transverse bulkhead plain plating

30%

Transverse bulkhead corrugated plating

25%

Transverse bulkhead stiffeners

25%

Longitudinal bulkhead plating

30%

Longitudinal bulkhead stiffeners

25%

Inner bottom plating

30%
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Inner bottom longitudinals

25%

Hopper sloping plating

30%

Hopper sloping longitudinals

25%

Topside sloping plating

30%

Topside sloping longitudinals

25%

SWBT frames or diaphragms

25%

Cargo hold shell frames and end brackets

25%

Cargo hold hatch cover plating

30%

Cargo hold hatch cover stiffeners

25%

Cargo hold hatch coaming plating

30%

Cargo hold hatch coaming stiffeners

25%
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Appendix 5 GUIDELINES ON
THICKNESS MEASUREMENTS FOR
EVALUATION OF LONGITUDINAL
STRENGTH OF HULL GIRDER FOR
OIL TANKERS OF LENGTH 130
METRES AND OVER
1. APPLICABILITY
1.1 These requirements are covered by the Rules for Ships Pt 1, Ch 3,7.7.3.
1.2 These requirements are applicable to oil tankers (including ore/oil ships and ore/bulk/oil ships) and
are to also include those ships classed as oil and chemical tankers at the Special survey after the ship
reaches 10 years of age (normally SS III) and subsequent Special surveys.
1.3. These requirements are effective from 1 July 2002.
1.4. Please note that these requirements are in addition to the requirements of Close-up survey and
thickness measurements in accordance with the current Rules and Regulations. TM reports are
therefore to be completed and submitted in the usual way (including the completion of the TM8 forms for
the topside and bottom area assessments where applicable).

2. GUIDELINES ON SAMPLING OF THICKNESS MEASUREMENTS,
EVALUATION AND
REPORTING OF RESULTS
2.1. Extent of longitudinal strength evaluation Longitudinal strength is to be evaluated within 0.4L
amidships for the extent of the hull girder length that contains tanks therein, and within 0.5L amidships
for adjacent tanks which may extend beyond 0.4L amidships, where tanks means ballast tanks and
cargo tanks.
2.2. Sampling method of thickness measurement
2.2.1 At least three transverse sections are to be gauged and these are to be within 0.5L amidships. It is
recommended that these three transverse sections should be about 0.2L fwd of amidships, amidships
and 0.2L aft of amidships. The details for the transverse sections have been provided on the files for
TmCalc provided through ClassDirect Live and care should be taken to ensure that the appropriate
transverse sections are used.
2.2.2 Within the region indicated above, the transverse sections are to be chosen such that thickness
measurements can be taken for as many different tanks in a corrosive environment as possible (e.g.,
selected transverse sections to include ballast tanks sharing a common plane boundary with cargo
tanks (fitted with heating coils) and other ballast tanks or cargo tanks permitted to be filled with sea
water sharing a common plane boundary with other ballast tanks or cargo tanks).
2.2.3 The transverse sections are to be selected where the largest thickness reductions are suspected
to occur, and/or are revealed from deck and bottom plating measurements, and are to be clear of areas
that have been locally renewed or reinforced.
2.2.4 For assessment of transverse sectional areas for deck and bottom flanges, all continuous
longitudinal structure (i.e. plating and longitudinals) within 0.1D of the deck plating at side and bottom
shell plating are to be measured and recorded (where D is the ship’s moulded depth). If the results of
the transverse sectional area evaluation are below the permitted minimum value and the transverse
LLOYD’S REGISTER

142

abcd

THICKNESS MEASUREMENT AND CLOSE-UP SURVEY GUIDANCE, June 2010

sectional modulus is required to be calculated, then thickness readings for longitudinal structure for the
complete transverse section will need to be entered into TmCalc. Please note that functionality exists
within TmCalc to readily identify these upper and lower regions to be used for assessment of sectional
areas (for ease of entry of thickness readings only for these regions for the calculation of the transverse
sectional areas as the first step).
2.2.5 TmCalc requires entry of a thickness reading for every span of plating (where the span is plating
between two longitudinal members). Where plating is found in good condition with no evidence of
corrosion/wastage, reduction in the number of readings from above could be considered. However, at
least two points should be measured for each deck plate and shell plate required to be measured for the
selected transverse sections and these can then be used for all the readings covered by these plates.
2.2.6 Every longitudinal member (including deck and bottom girders) should be measured on the web
and flange (except for the bulb sections). For bulb sections, thickness readings for the web only need to
be normally recorded. TmCalc software will then calculate and autofill the flange equivalent readings
using a proportional diminution, same as the web. If necessary this can then be further amended, to
reflect the actual condition of the bulb (e.g. there may be instances where the bulb may be completely
wasted or alternatively the bulb may be fully intact and coated with no corrosion).
2.2.7 As a general rule, the thickness of each component should be determined by averaging all the
measurements taken in way of the transverse section on each component.
2.2.8 It is suggested that in order to ensure that all necessary thickness readings have been taken
before attempting entry of these into the TmCalc, a copy of the transverse section (with the plating and
longitudinal member labels displayed) should be printed and used for guidance.
2.3. Additional measurements where the longitudinal strength is deficient
2.3.1 At least three transverse sections are to be gauged in all cases.
2.3.2 Where one or more of these transverse sections are found to be deficient in respect of the
longitudinal strength requirements, the number of transverse sections for thickness measurement
should be increased such that each tank within the 0.5L amidships region has been sampled. Tank
spaces that are partially within, but extend beyond, the 0.5L region, should be sampled.
2.3.3 Additional thickness measurements should also be performed on one transverse section forward
and one aft of each repaired area to the extent necessary to ensure that the areas bordering the
repaired section also comply with the requirements.
2.4. Calculation of transverse sectional areas of deck and bottom flanges of hull girder
2.4.1 The transverse sectional area assessment is to be carried out using TmCalc software. It is to be
ensured that all required thickness readings are entered for the correct evaluation of the deck and
bottom sectional area (and section modulus, if this is required to be calculated).
2.4.2 If the diminution of selected sectional areas of either deck or bottom flange exceeds 10% of their
respective as-built area (i.e. original sectional area when the ship was built), the Surveyor should be
advised promptly.
2.4.3 TmCalc will provide the ‘as built’ and minimum permitted sectional areas and sectional modulus
values for the deck and bottom flanges.
NOTE: Wherever the term ‘as built’ is used, this is to be the Rule thickness or the ‘as built’ thickness,
whichever is greater of the two values. These values will normally be provided on the file downloaded
from ClassDirect Live.
2.5 Reporting
2.5.1 The final results from TmCalc sectional areas (and section modulus) are to be forwarded to LR
London.
Please note that the file produced by TmCalc and submitted to London is to reflect the final condition of
the ship after completion of repairs.
2.5.2 On receipt of this TmCalc file in London, the results of the Longitudinal strength evaluation
obtained from these files will be included in the Executive Summary (Hull) issued to owners for placing
on board following completion of Special survey.
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Appendix 6
GUIDELINES ON THICKNESS
MEASUREMENTS OF CARGO HOLD
SHELL FRAMES ON SINGLE SKIN
BULK CARRIERS CONTRACTED
FOR CONSTRUCTION PRIOR TO 1
JULY 1998
1. General
1.1 These guidelines apply to the cargo hold shell frames and end brackets on single skin bulk carriers
contracted for construction
prior to 1 July 1998. Thickness measurement is necessary to determine the general condition of the
structure and to define the
extent of possible steel renewals or other repairs for the webs and flanges of shell frames and their end
brackets for verification of
compliance with the Provisional Rules for Existing Ships Ch 2,6, which also provides the procedures
relating to the re-assessment
including renewal criteria for cargo hold shell frames.
2. Zones of Side Shell Frames and Brackets
2.1 For the purpose of steel renewal, sand blasting and coating, four zones A, B, C and D are defined,
as shown in Figure 1. Zones
A and B are considered to be the most critical zones.
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Figure 1 – Zones of side shell frames and brackets
3. Method of Measurement
3.1 The number of side frames to be measured is equivalent to the number of side frames subject to
Close-up survey at the time of the Special Survey or Intermediate Survey. Representative
measurements are to be taken for each zone as specified above and reported on form TM7(b).
3.2 The extent of thickness measurement may be specially considered by the Surveyor, provided the
structural members indicate no thickness diminution with respect to the Rule thickness and the coating
is found in "as-new" condition (i.e., without breakdown or rusting).
3.3 Where measurement readings are found to be close to the criteria, the number of shell frames to be
measured is to be increased.
3.4 If renewal or repairs in accordance with the Provisional Rules for Existing Ships are to be applied on
individual frames in a hold, then the extent of thickness measurement is to be increased to include all
shell frames in that cargo hold.
3.5 Structural sections used in the construction of shell frames include those with faceplates (T sections),
flanged plates or bulb plates. The use of faceplates and flanged sections is considered similar for
measurement purposes. If a bulb plate has been used, then the web of the bulb plate is to be measured
in the normal manner and the sectional modulus is to be specially considered if required.
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3.6 Measurement Pattern for Zones A, B and D
Web plating
The measurement pattern for Zones A, B and D is to be a 5 point pattern (see Figure 2). The 5 point
pattern is to be over the depth of the web and the same area vertically. The measurement report is to
reflect the average reading.

Figure 2 – Typical 5 point pattern on the web plate
3.7 Measurements for Zone C
Web plating
Depending upon the condition of the web in way of Zone C, the web may be measured by taking 3
readings over the length of Zone C and averaging them. The average reading is to be compared with
the allowable thickness. If the web plating has general corrosion then this pattern should be expanded to
a 5 point pattern as noted above.
3.8 Measurements for section (a) and (b) (flanges and side shell plating)
Measurements are to be taken at sections (a) and (b) to calculate the actual section modulus (see
Figure 3). At least 2 readings on the flange/faceplate are to be taken in way of each section. At least 1
reading of the attached shell plating is to be taken on each side of the frame (i.e. fore and aft) in way of
section (a) and section (b).

Figure 3 – Sections (a) and (b)
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4. Pitting and grooving
4.1 Pits can grow in a variety of shapes, some of which would need to be ground before assessment.
Pitting corrosion may be found under coating blisters, which must be removed before inspection. To
measure the remaining thickness of pits or grooving the normal ultrasonic transducer (generally 10mm
diameter) will not suffice. A miniature transducer (3 to 5 mm diameter) must be used. Alternatively the
measurement firm must use a pit gauge to measure the depth of the pits and grooving and calculate the
remaining thickness.
4.2 Assessment based upon Area
4.2.1 This is the method specified in the Provisional Rules for Existing Ships and is based upon the
intensity determined from Figure 4 below.

4.2.2 Where the pitting intensity is greater than 15% in an area, then thickness measurements are to be
taken to determine the extent of the pitting corrosion. The 15% is based upon pitting or grooving on only
one side of the web.
4.2.3 In cases where pitting is evident as defined above (exceeding 15%) then an area of 300mm
diameter or more, at the most pitted part of the frame, is to be cleaned to bare metal, and the thickness
measured in way of the five deepest pits within the cleaned area. The least thickness measured in way
of any of these pits is to be taken as the thickness to be recorded. The minimum acceptable remaining
thickness in any pit or groove is equal to:
- 75% of the as built thickness, for pitting or grooving in the cargo hold side frame webs and flanges
- 70% of the as built thickness, for pitting or grooving in the side shell, hopper tank and topside tank
plating attached to the cargo hold side frame, over a width up to 30mm from each side of it.
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