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To whom it may concern 

Recently, the serious accidents have been reported that some ships carrying Iron Ore Fines or Nickel 
Ore have capsized primarily because of liquefaction of their cargoes. 
 
In order to avoid such accidents, the IMSBC Code is now applicable to all ships as mandatory 
requirements since 1 January 2011. The cargoes which may liquefy are categorized as Group A. When 
the moisture content of such cargoes is exceeding its transportable moisture limit (TML), loading shall 
not be allowed. The cargoes not listed in the IMSBC Code, such as Iron Ore Fines or Nickel Ore, will 
be provisionally risk-assessed by the authority of the port of loading. If the authority assesses cargo at 
risk of liquefaction, loading limitation as Group A shall be imposed. The Indian Administration, for 
instance, has assessed Iron Ore Fines produced in their country as Group A. 
 
On other hand, P&I Clubs have noted that, even though the cargo information stated that the moisture 
content of the shipped cargo is less than TML, the actual moisture content of the cargo exceeds TML 
due to heavy rainfall during loading, and which may lead to liquefaction and trigger the serious 
accident.  
 
Therefore, please be advised that the following items are to be checked, when cargoes which may 
liquefy, such as Iron Ore Fine or Nickel Ore, are shipped. 
 
1. Before loading, the following contents are to be checked in the cargo information which is 

provided to the master as appropriate information on the cargo by the shipper. (Section 4 of the 
IMSBC Code) 
(1) TML and moisture content are stated on the cargo certificate.  
(2) Whether the test to determine TML of the cargo has been conducted within six months to the 

date of loading of cargo.  
(3) The interval between sampling/testing and loading is never to be more than seven days.  
(4) Whether a proper cargo information has been individually provided for each cargo hold to be 

loaded. (Except in cases where the moisture content of the cargo is clearly uniform.) 
 
2. The master is not to accept the cargo for loading unless the moisture content of the cargo indicated 

in the cargo information has been confirmed as being less than its TML. (Paragraph 7.3.1, Section 
7 of the IMSBC Code) 

 

(To be continued) 
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3. If the moisture content of the cargo is doubtful due to significant rainfall between the time of 
testing and actual loading, the master is to carry out the complementary test (Can Test) or the 
check test of the moisture contents in the laboratory. However, it is to be noted that Can Test does 
not indicate that the moisture contents of the cargo is less than TML, although it indicate that the 
moisture contents of cargo is exceeding TML. The following parts of the Code for each test 
procedure are to be referred. 
(1) Can Test (Paragraph 8.4, Section 8 of the IMSBC Code) 
(2) Check Test in the laboratory (Appendix 2 of the IMSBC Code) 

 
4. Before loading, it is to be checked that the cargo hold bilge suction is functional. 
 
5. Before departure, sounding of hold bilge and discharge of bilge water are to be carried out. 
 
After loading, it is strongly recommended that the surface of the cargo in partially loaded cargo holds 
is to be trimmed. (Section 5 of the IMSBC Code) 
 
 
 
For any questions about the above, please contact: 
 
NIPPON KAIJI KYOKAI (ClassNK) 
Hull Department, Administration Center, Head Office 
Address: 4-7 Kioi-cho, Chiyoda-ku, Tokyo 102-8567, Japan 
Tel.: +81-3-5226-2017 / 2018 
Fax: +81-3-5226-2019 
E-mail: hld@classnk.or.jp 
 
 
Attachment: 
1. Section 4 of IMSBC Code 
2. Section 5 of IMSBC Code 
3. Section 7 of IMSBC Code 
4. Section 8 of IMSBC Code 
5. Appendix 2 to IMSBC Code 
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Section 4 
 

Assessment of acceptability of consignments for safe shipment 
 
4.1 Identification and classification 
 
4.1.1 Each solid bulk cargo in this Code has been assigned a Bulk Cargo Shipping Name 
(BCSN).  When a solid bulk cargo is carried by sea it shall be identified in the transport 
documentation by the BCSN.  The BCSN shall be supplemented with the United Nations (UN) 
number when the cargo is dangerous goods. 
 
4.1.2 If waste cargoes are being transported for disposal, or for processing for disposal, the 
name of the cargoes shall be preceded by the word �WASTE�. 
 
4.1.3 Correct identification of a solid bulk cargo facilitates identification of the conditions 
necessary to safely carry the cargo and the emergency procedures, if applicable. 
 
4.1.4 Solid bulk cargoes shall be classified, where appropriate, in accordance with the  
UN Manual of Tests and Criteria, part III.  The various properties of a solid bulk cargo required 
by this Code shall be determined, as appropriate to that cargo, in accordance with the test 
procedures approved by a competent authority in the country of origin, when such test 
procedures exist.  In the absence of such test procedures, those properties of a solid bulk cargo 
shall be determined, as appropriate to that cargo, in accordance with the test procedures 
prescribed in appendix 2 to this Code. 
 
4.2 Provision of information 
 
4.2.1 The shipper shall provide the master or his representative with appropriate information on 
the cargo sufficiently in advance of loading to enable the precautions which may be necessary for 
proper stowage and safe carriage of the cargo to be put into effect. 
 
4.2.2 Cargo information shall be confirmed in writing and by appropriate shipping documents 
prior to loading.  The cargo information shall include: 
 

.1 the BCSN when the cargo is listed in this Code.  Secondary names may be used in 
addition to the BCSN; 

 
.2 the cargo group (A and B, A, B or C); 
 
.3 the IMO Class of the cargo, if applicable; 
 
.4 the UN number preceded by letters UN for the cargo, if applicable; 
 
.5 the total quantity of the cargo offered; 
 
.6 the stowage factor; 
 
.7 the need for trimming and the trimming procedures, as necessary; 
 

Attachment 1. to 
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.8 the likelihood of shifting, including angle of repose, if applicable; 
 
.9 additional information in the form of a certificate on the moisture content of the 

cargo and its transportable moisture limit in the case of a concentrate or other 
cargo which may liquefy; 

 
.10 likelihood of formation of a wet base (see subsection 7.2.3 of this Code); 
 
.11 toxic or flammable gases which may be generated by cargo, if applicable; 
 
.12 flammability, toxicity, corrosiveness and propensity to oxygen depletion of the 

cargo, if applicable; 
 
.13 self-heating properties of the cargo, and the need for trimming, if applicable; 
 
.14 properties on emission of flammable gases in contact with water, if applicable; 
 
.15 radioactive properties, if applicable; and 
 
.16 any other information required by national authorities. 

 
4.2.3 Information provided by the shipper shall be accompanied by a declaration.  An example 
of a cargo declaration form is set out in the next page.  Another form may be used for cargo 
declaration.  As an aid to paper documentation, Electronic Data Processing (EDP) or Electronic 
Data Interchange (EDI) techniques may be used. 
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FORM FOR CARGO INFORMATION 
for Solid Bulk Cargoes 

 

BCSN 

Shipper Transport document number 

Consignee Carrier 

Name/means of transport 

Port/place of departure 

Port/place of destination 

Instructions or other matters 

General description of the cargo 
(Type of material/particle size) 
 
 

Gross mass (kg/tonnes) 

Specifications of bulk cargo, if applicable: 
Stowage factor:  
Angle of repose, if applicable:  
Trimming procedures:  
Chemical properties if potential hazard*: 

* e.g., Class & UN No. or �MHB� 
 
Transportable moisture limit 
 
 

Group of the cargo 
 

 Group A and B* 

 Group A* 

 Group B 

 Group C 
* For cargoes which may liquefy (Group A 

and Group A and B cargoes) 

 
Moisture content at shipment 
 
 

Relevant special properties of the cargo 
(e.g., highly soluble in water) 

Additional certificate(s)* 

 Certificate of moisture content and 
transportable moisture limit 

 Weathering certificate 

 Exemption certificate 

 Other (specify) 

 *  If required 

DECLARATION 
I hereby declare that the consignment is 
fully and accurately described and that the 
given test results and other specifications are 
correct to the best of my knowledge and 
belief and can be considered as 
representative for the cargo to be loaded. 

Name/status, company/organization of 
signatory 
 
Place and date 
 
 
Signature on behalf of shipper 
 
 



MSC 85/26/Add.2 
ANNEX 3 
Page 26 
 
 

I:\MSC\85\26-Add-2.doc 

4.3 Certificates of test 
 
4.3.1 To obtain the information required in 4.2.1 the shipper shall arrange for the cargo to be 
properly sampled and tested.  The shipper shall provide the ship�s master or his representative 
with the appropriate certificates of test, if required in this Code. 
 
4.3.2 When a concentrate or other cargo which may liquefy is carried, the shipper shall provide 
the ship�s master or his representative with a signed certificate of the TML, and a signed 
certificate or declaration of the moisture content.  The certificate of TML shall contain, or be 
accompanied by the result of the test for determining the TML.  The declaration of moisture 
content shall contain, or be accompanied by, a statement by the shipper that the moisture content 
is, to the best of his knowledge and belief, the average moisture content of the cargo at the time 
the declaration is presented to the master. 
 
4.3.3 When a concentrate or other cargo which may liquefy is to be loaded into more than one 
cargo space of a ship, the certificate or the declaration of moisture content shall certify the 
moisture content of each type of finely grained material loaded into each cargo space.  
Notwithstanding this requirement, if sampling according to internationally or nationally accepted 
standard procedures indicates that the moisture content is uniform throughout the consignment, 
then one certificate or declaration of average moisture content for all cargo spaces is acceptable. 
 
4.3.4 Where certification is required by the individual schedules for cargoes possessing 
chemical hazards, the certificate shall contain, or be accompanied by, a statement from the 
shipper that the chemical characteristics of the cargo are, to the best of his knowledge, those 
present at the time of the ship�s loading. 
 
4.4 Sampling procedures 
 
4.4.1 Physical property tests on the consignment are meaningless unless they are conducted 
prior to loading on truly representative test samples. 
 
4.4.2 Sampling shall be conducted only by persons who have been suitably trained in sampling 
procedures and who are under the supervision of someone who is fully aware of the properties of 
the consignment and also the applicable principles and practices of sampling. 
 
4.4.3 Prior to taking samples, and within the limits of practicability, a visual inspection of the 
consignment which is to form the ship�s cargo shall be carried out.  Any substantial portions of 
material which appear to be contaminated or significantly different in characteristics or moisture 
content from the bulk of the consignment shall be sampled and analysed separately.  Depending 
upon the results obtained in these tests, it may be necessary to reject those particular portions as 
unfit for shipment. 
 
4.4.4 Representative samples shall be obtained by employing techniques which take the 
following factors into account: 
 

.1 the type of material; 
 
.2 the particle size distribution; 
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.3 composition of the material and its variability; 
 
.4 the manner in which the material is stored, in stockpiles, rail wagons or other 

containers, and transferred or loaded by material-handling systems such as 
conveyors, loading chutes, crane grabs, etc.; 

 
.5 the chemical hazards (toxicity, corrosivity, etc.); 
 
.6 the characteristics which have to be determined: moisture content, TML, bulk 

density/stowage factor, angle of repose, etc.; 
 
.7 variations in moisture distribution throughout the consignment which may occur 

due to weather conditions, natural drainage, e.g., to lower levels of stockpiles or 
containers, or other forms of moisture migration; and 

 
.8 variations which may occur following freezing of the material. 

 
4.4.5 Throughout the sampling procedures, utmost care shall be taken to prevent changes in 
quality and characteristics.  Samples shall be immediately placed in suitable sealed containers 
which are properly marked. 
 
4.4.6 Unless expressly provided otherwise, sampling for the test required by this Code shall 
follow an internationally or nationally accepted standard procedure. 
 
4.5 Interval between sampling/testing and loading for TML and moisture content 

determination 
 
4.5.1 A test to determine the TML of a solid bulk cargo shall be conducted within six months to 
the date of loading the cargo.  Notwithstanding this provision, where the composition or 
characteristics of the cargo are variable for any reason, a test to determine the TML shall be 
conducted again after it is reasonably assumed that such variation has taken place. 
 
4.5.2 Sampling and testing for moisture content shall be conducted as near as practicable to the 
time of loading.  If there has been significant rain or snow between the time of testing and 
loading, check tests shall be conducted to ensure that the moisture content of the cargo is still less 
than its TML.  The interval between sampling/testing and loading shall never be more 
than seven days. 
 
4.5.3 Samples of frozen cargo shall be tested for the TML or the moisture content after the free 
moisture has completely thawed. 
 
4.6 Sampling procedures for concentrate stockpiles 
 
4.6.1 It is not practicable to specify a single method of sampling for all consignments since the 
character of the material and the form in which it is available will affect the selection of the 
procedure to be used.  In the absence of internationally or nationally accepted standard sampling 
procedures, the following sampling procedures for concentrate stockpiles may be used to 
determine the moisture content and the TML of mineral concentrates.  These procedures are not 
intended to replace sampling procedures, such as the use of automatic sampling, that achieve 
equal or superior accuracy of either moisture content or TML. 
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4.6.2 Sub-samples are taken in a reasonably uniform pattern, where possible from 
a levelled stockpile. 
 
4.6.3 A plan of the stockpile is drawn and divided into areas, each of which contains 
approximately 125 t, 250 t or 500 t depending on the amount of concentrate to be shipped.  Such 
a plan will indicate the number of sub-samples required and where each is to be taken.  Each 
sub-sample taken is drawn from approximately 50 cm below the surface of the designated area. 
 
4.6.4 The number of sub-samples and sample size are given by the competent authority or 
determined in accordance with the following scale: 
 

Consignments of not more than 15,000 t: 
 

One 200 g sub-sample is taken for each 125 t to be shipped. 
 
Consignments of more than 15,000 but not more than 60,000 t: 
 

One 200 g sub-sample is taken for each 250 t to be shipped. 
 
Consignments of more than 60,000 t: 
 

One 200 g sub-sample is taken for each 500 t to be shipped. 
 
4.6.5 Sub-samples for moisture content determination are placed in sealed containers (such as 
plastic bags, cans or small metallic drums) immediately on withdrawal for conveyance to the 
testing laboratory, where they are thoroughly mixed in order to obtain a fully representative 
sample.  Where testing facilities are not available at the testing site, such mixing is done under 
controlled conditions at the stockpile and the representative sample placed in a sealed container 
and shipped to the test laboratory. 
 
4.6.6 Basic procedural steps include: 
 

.1 identification of consignment to be sampled; 
 
.2 determination of the number of individual sub-samples and representative 

samples, as described in 4.6.4, which are required; 
 
.3 determination of the positions from which to obtain sub-samples and the method 

of combining such sub-samples to arrive at a representative sample; 
 
.4 gathering of individual sub-samples and placing them in sealed containers; 
 
.5 thorough mixing of sub-samples to obtain the representative sample; and 
 
.6 placing the representative sample in a sealed container if it has to be shipped to a 

test laboratory. 
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4.7 Examples of standardized sampling procedures, for information 
 

ISO 3082: 1998 - Iron ores � Sampling and sample preparation procedures 
 
ISO 1988: 1975 - Hard coal � Sampling 
 
ASTMD 2234-99 - Standard Practice for Collection of a Gross Sample of Coal 
 
Australian Standards 

 
AS 4264.1 - Coal and Coke-Sampling 
 - Part 1:  Higher rank coal � Sampling Procedures 

 AS 1141 � Series - Methods of sampling and testing aggregates 
BS.1017:1989 - Methods of sampling coal and coke 
BS 1017 - British Standard Part 1:  1989 methods of sampling of coal 
BS 1017 - British Standard Part 2:  1994 methods of sampling of coal 
 
Canadian Standard Sampling Procedure for Concentrate Stockpiles 
European Communities Method of Sampling for the Control of Fertilizers 

 
JIS M 8100 - Japanese General Rules for Methods of Sampling Bulk 

 Materials 
JIS M 8100: 1992 - Particulate cargoes � General Rules for Methods of 

Sampling 
 
Polish Standard Sampling Procedure for: 

 
Iron and Manganese Ores � Ref. No. PN-67/H-04000 

 
Non-ferrous Metals � Ref. No. PN-70/H-04900 
 
Russian Federation Standard Sampling Procedure for the Determination of Moisture 
Content in Ore Concentrates. 

 
4.8 Documentation required on board the ship carrying dangerous goods 
 
4.8.1 Each ship carrying dangerous goods in solid form in bulk shall have a special list or 
manifest setting forth the dangerous goods on board and the location thereof, in accordance with  
SOLAS regulation VII/7-2.2.  A detailed stowage plan, which identifies by class and sets out the 
location of all dangerous goods on board, may be used in place of such a special list or manifest. 
 
4.8.2 When dangerous goods in solid form in bulk are carried appropriate instructions on 
emergency response to incidents involving the cargoes shall be on board. 
 
4.8.3 Cargo ships of 500 gross tonnage and over constructed on or after 1 September 1984 and 
cargo ships of less than 500 gross tonnage constructed on or after 1 February 1992, subject to  
SOLAS regulation II-2/19.4 (or II-2/54.3), shall have a Document of compliance when carrying 
dangerous goods in solid form in bulk except class 6.2 and class 7. 
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Section 5 
 

Trimming procedures 
 
5.1 General provisions for trimming 
 
5.1.1 Trimming a cargo reduces the likelihood of the cargo shifting and minimizes the air 
entering the cargo.  Air entering the cargo could lead to spontaneous heating.  To minimize these 
risks, cargoes shall be trimmed reasonably level, as necessary. 
 
5.1.2 Cargo spaces shall be as full as practicable without resulting in excessive loading on the 
bottom structure or �tween-deck to prevent sliding of a solid bulk cargo.  Due consideration shall 
be given to the amount of a solid bulk cargo in each cargo space, taking into account the 
possibility of shifting and longitudinal moments and forces of the ship.  Cargo shall be spread as 
widely as practicable to the boundary of the cargo space.  Alternate hold loading restrictions, as 
required by SOLAS chapter XII, may also need to be taken into account. 
 
5.1.3 The master has the right to require that the cargo be trimmed level, where there is any 
concern regarding stability based upon the information available, taking into account the 
characteristics of the ship and the intended voyage. 
 
5.2 Special provisions for multi-deck ships 
 
5.2.1 When a solid bulk cargo is loaded only in lower cargo spaces, it shall be trimmed 
sufficiently to equalize the mass distribution on the bottom structure. 
 
5.2.2 When solid bulk cargoes are carried in �tween-decks, the hatchways of such �tween-decks 
shall be closed in those cases where the loading information indicates an unacceptable level of 
stress of the bottom structure if the hatchways are left open.  The cargo shall be trimmed 
reasonably level and shall either extend from side to side or be secured by additional longitudinal 
divisions of sufficient strength.  The safe load-carrying capacity of the �tween-decks shall be 
observed to ensure that the deck structure is not overloaded. 
 
5.2.3 If coal cargoes are carried in �tween decks, the hatchways of such �tween-decks shall be 
tightly sealed to prevent air moving up through the body of the cargo in the �tween decks. 
 
5.3 Special provisions for cohesive bulk cargoes 
 
5.3.1 All damp cargoes and some dry ones possess cohesion.  For cohesive cargoes, the general 
provisions in subsection 5.1 shall apply. 
 
5.3.2 The angle of repose is not an indicator of the stability of a cohesive bulk cargo and it is 
not included in the individual schedules for cohesive cargoes. 
 
5.4 Special provisions for non-cohesive bulk cargoes 
 
5.4.1 Non-cohesive bulk cargoes are those listed in paragraph 1 in appendix 3 and any other 
cargo not listed in the appendix, exhibiting the properties of a non-cohesive material. 
 

Attachment 2. to 
ClassNK Technical Information No.TEC-0845



MSC 85/26/Add.2 
ANNEX 3 

Page 31 
 
 

I:\MSC\85\26-Add-2.doc 

5.4.2 For trimming purposes, solid bulk cargoes can be categorized as cohesive or 
non-cohesive.  The angle of repose is a characteristic of non-cohesive bulk cargoes which is 
indicative of cargo stability and has been included in the individual schedules for non-cohesive 
cargoes.  The angle of repose of the cargoes shall establish which provisions of this section 
apply.  Methods for determining the angle of repose are given in section 6. 
 
5.4.3 Non-cohesive bulk cargoes having an angle of repose less than or equal to 30º 
 
These cargoes, which flow freely like grain, shall be carried according to the provisions 
applicable to the stowage of grain cargoes*.  The bulk density of the cargo shall be taken into 
account when determining: 
 

.1 the scantlings and securing arrangements of divisions and bin bulkheads; and 
 
.2 the stability effect of free cargo surfaces. 

 
5.4.4 Non-cohesive bulk cargoes having an angle of repose greater than 30° to 35° inclusive 
 
These cargoes shall be trimmed according to the following criteria: 
 

.1 the unevenness of the cargo surface measured as the vertical distance (∆h) 
between the highest and lowest levels of the cargo surface shall not exceed B/10, 
where B is the beam of the ship in metres, with a maximum allowable ∆h = 1.5 m; 
or 

 
.2 loading is carried out using trimming equipment approved by the competent 

authority. 
 
5.4.5 Non-cohesive bulk cargoes having an angle of repose greater than 35° 
 
These cargoes shall be trimmed according to the following criteria: 
 

.1 the unevenness of the cargo surface measured as the vertical distance (∆h) 
between the highest and lowest levels of the cargo surface shall not exceed B/10, 
where B is the beam of the ship in metres, with a maximum allowable ∆h = 2 m; 
or 

 
.2 loading is carried out using trimming equipment approved by the competent 

authority. 

                                                 
*  Reference is made to chapter VI of the SOLAS Convention, and the International Code for the Safe Carriage of 

Grain in Bulk adopted by the Maritime Safety Committee of the Organization by resolution MSC.23(59). 
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Section 7 
 

Cargoes which may liquefy 
 
7.1 Introduction 
 
7.1.1 The purpose of this section is to bring to the attention of masters and others with 
responsibilities for the loading and carriage of bulk cargoes, the risks associated with liquefaction 
and the precautions to minimize the risk.  Such cargoes may appear to be in a relatively dry 
granular state when loaded, and yet may contain sufficient moisture to become fluid under the 
stimulus of compaction and the vibration which occurs during a voyage. 
 
7.1.2 A ship�s motion may cause a cargo to shift sufficiently to capsize the vessel.  Cargo shift 
can be divided into two types, namely, sliding failure or liquefaction consequence.  Trimming the 
cargo in accordance with section 5 can prevent sliding failure. 
 
7.1.3 Some cargoes which may liquefy may also heat spontaneously. 
 
7.2 Conditions for hazards 
 
7.2.1 Group A cargoes contain a certain proportion of small particles and a certain amount of 
moisture.  Group A cargoes may liquefy during a voyage even when they are cohesive and 
trimmed level.  Liquefaction can result in cargo shift.  This phenomenon may be described 
as follows: 
 

.1 the volume of the spaces between the particles reduces as the cargo is compacted 
owing to the ship motion, etc.; 

 
.2 the reduction in space between cargo particles causes an increase in water pressure 

in the space; and 
 
.3 the increase in water pressure reduces the friction between cargo particles 

resulting in a reduction in the shear strength of the cargo. 
 
7.2.2 Liquefaction does not occur when one of the following conditions is satisfied: 
 

.1 the cargo contains very small particles.  In this case particle movement is 
restricted by cohesion and the water pressure in spaces between cargo particles 
does not increase; 

 
.2 the cargo consists of large particles or lumps.  Water passes through the spaces 

between the particles and there is no increase in the water pressure.   
Cargoes which consist entirely of large particles will not liquefy; 

 
.3 the cargo contains a high percentage of air and low moisture content.   

Any increase in the water pressure is inhibited.  Dry cargoes are not liable to 
liquefy. 
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7.2.3 A cargo shift caused by liquefaction may occur when the moisture content exceeds the 
TML.  Some cargoes are susceptible to moisture migration and may develop a dangerous wet 
base even if the average moisture content is less than the TML.  Although the cargo surface may 
appear dry, undetected liquefaction may take place resulting in shifting of the cargo.  Cargoes 
with high moisture content are prone to sliding, particularly when the cargo is shallow and 
subject to large heel angles. 
 
7.2.4 In the resulting viscous fluid state cargo may flow to one side of the ship with a roll but 
not completely return with a roll the other way.  Consequently the ship may progressively reach a 
dangerous heel and capsize quite suddenly. 
 
7.3 Provisions for cargoes which may liquefy 
 
7.3.1 General 
 
7.3.1.1   Concentrates or other cargoes which may liquefy shall only be accepted for loading 
when the actual moisture content of the cargo is less than its TML.  Notwithstanding this 
provision, such cargoes may be accepted for loading on specially constructed or fitted cargo 
ships even when their moisture content exceeds the TML. 
 
7.3.1.2   Cargoes which contain liquids other than packaged canned goods or the like shall not be 
stowed in the same cargo space above or adjacent to these solid bulk cargoes. 
 
7.3.1.3   Adequate measures shall be taken to prevent liquids entering the cargo space in which 
these solid bulk cargoes are stowed during the voyage. 
 
7.3.1.4   Masters shall be cautioned about the possible danger of using water to cool these cargoes 
while the ship is at sea.  Introducing water may bring the moisture content of these cargoes to a 
flow state.  When necessary, due regard shall be paid to apply water in the form of a spray. 
 
7.3.2 Specially constructed or fitted cargo ships 
 
7.3.2.1   Cargoes having a moisture content in excess of the TML shall only be carried in 
specially constructed cargo ships or in specially fitted cargo ships. 
 
7.3.2.2   Specially constructed cargo ships shall have permanent structural boundaries, so arranged 
as to confine any shift of cargo to an acceptable limit.  The ship concerned shall carry evidence 
of approval by the Administration. 
 
7.3.2.3   Specially fitted cargo ships shall be fitted with specially designed portable divisions to 
confine any shift of cargo to an acceptable limit.  Specially fitted cargo ships shall be in 
compliance with the following requirements: 
 

.1 The design and positioning of such special arrangements shall adequately provide 
not only the restraint of the immense forces generated by the flow movement of 
high-density bulk cargoes, but also for the need to reduce to an acceptable safe 
level the potential heeling movements arising out of a transverse cargo flow across 
the cargo space.  Divisions provided to meet these requirements shall not be 
constructed of wood. 
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.2 The elements of the ship�s structure bounding such cargo shall be strengthened, 
as necessary. 

 
.3 The plan of special arrangements and details of the stability conditions on which 

the design has been based shall have been approved by the Administration.  
The ship concerned shall carry evidence of approval by the Administration. 

 
7.3.2.4   A submission made to an Administration for approval of such a ship shall include: 
 

.1 relevant structural drawings, including scaled longitudinal and transverse sections; 
 
.2 stability calculations, taking into account loading arrangements and possible cargo 

shift, showing the distribution of cargo and liquids in tanks, and of cargo which 
may become fluid; and 

 
.3 any other information which may assist the Administration in the assessment of 

the submission. 
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Section 8 
 

Test procedures for cargoes which may liquefy 
 
8.1 General 
 
For a Group A cargo, the actual moisture content and transportable moisture limit shall be 
determined in accordance with a procedure determined by the appropriate authority as required 
by section 4.1.4 of this Code, unless the cargo is carried in a specially constructed or fitted ship. 
 
8.2 Test procedures for measurement of moisture content 
 
There are recognized international and national methods for determining moisture content for 
various materials.  Reference is made to paragraph 1.1.4.4 of appendix 2. 
 
8.3 Methods for determining transportable moisture limit 
 
The recommended methods for determining transportable moisture limit are given in appendix 2. 
 
8.4 Complementary test procedure for determining the possibility of liquefaction 
 
A ship�s master may carry out a check test for approximately determining the possibility of flow 
on board ship or at the dockside by the following auxiliary method: 
 
Half fill a cylindrical can or similar container (0.5 to 1 litre capacity) with a sample of the 
material.  Take the can in one hand and bring it down sharply to strike a hard surface such as a 
solid table from a height of about 0.2 m.  Repeat the procedure 25 times at one- or two-second 
intervals.  Examine the surface for free moisture or fluid conditions.  If free moisture or a fluid 
condition appears, arrangements should be made to have additional laboratory tests conducted on 
the material before it is accepted for loading. 
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