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CARRIAGE OF GRAIN CARGOES1  
 

1. GENERAL 

 

Chapter VI of SOLAS 74, as amended, requires the shipper to provide the master or his 

representative with appropriate information on the cargo. Beyond this, it is the master’s 

responsibility to take precautions for the proper stowage of the cargo. 

 

Chapter VI further requires a cargo ship carrying grain to comply with the International Grain Code 

(“Code”) and to have a document of authorization as required by that Code. Grain cargoes are 

generally loaded within the limitations of the vessel’s Document of Authorization and the approved 

Grain Loading Manual.  

 

Only the practical aspects of grain loading will be pointed out in detail in this procedure. 

 

 

2. DEFINITIONS 

 

2.1. The term grain covers wheat, maize (corn), oats, rye, barley, rice, pulses, seeds, 

sorghum, soya beans, and processed forms thereof, whose behaviour is similar to that of 

grain in its natural state. 

 

2.2. The term "pulses" includes edible seeds for such leguminous crops as peas, beans or 

lentils. Nuts such as peanuts in the decorticated form (shells removed) are included. 

 

However. undecorticated forms (shells not removed) are not included. These 

requirements apply to saw-delinted cottonseed and acid-delinted cottonseed but not to 

linted cottonseed. The requirements do not apply to processed grains such as flour or 

soybean meal, but processing is not the determining criteria. For example, the 

requirements do apply to rapeseed pellets. In general, when there is a question as to 

whether or not the requirements apply to an agricultural commodity, the angle of repose 

(i.e. the natural angle which a freely poured pile will attain with the horizontal) should be 

carefully measured. If it is 30 degrees or less, the requirements of the Code should be 

deemed to apply. 

 

 

3. LEVELLING / TRIMMING 

 

The term “trimming”, as generally used in this context of grain loading, refers to the physical act 

of filling underdeck voids, typically outside the perimeter of the hatch coaming, to the extent 

possible or practicable. Common methods include spout trimming (slow free-pour with an angled 

spout or directional spout fitting (Figure 1)), hand trimming (shovelling), and use of mechanical 

trimming machines of various types (Figure 2). 

 
1 W 44 / 2020 (Entire Chapter added) 
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The term filled compartment, trimmed, refers to any cargo space in which, after loading and 

trimming as required under A 10.2 of the Code, the bulk grain is at its highest possible level. 

 

This is understood to mean that, in the hatchway itself, the grain is at a height corresponding to 

the position of the closed hatch covers or the underside of the hatch beams which either frame or 

support the hatch covers. The grain surface must be levelled at this height. 

 

Beneath the deck, outboard and fore and aft of the hatch opening, the grain must be trimmed to 

the maximum extent possible. Due to the capabilities of many of the machines used for trimming, 

this is generally to a level slightly above the bottom of the hatch side girders and hatch end beams. 

 

Figure 3 illustrates a transverse section through a filled compartment, trimmed. Figure 4 shows a 

compartment which appears to be filled, trimmed. but which is not because the spaces outside 

the periphery of the hatchway were merely free-poured. It is, therefore, filled, untrimmed. 

 

 

The term filled compartment, untrimmed, refers to a cargo space which is filled to the maximum 

extent possible in way of the hatch opening but which has not been trimmed outside the periphery 

of the hatch opening either by the provisions of A 10.3.1 of the Code for all ships or A 10.3.2 of 

the Code for specially suitable compartments. 

 

Figure 3 Figure 4 

Figure 1. Angled spout Figure 2. Telescopic loading chute 
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As illustrated in Figure 5, below, the grain does not have to be trimmed if its surface is permanently 

restrained by grain-tight structure which slopes at an angle of 30 degree or more. On most bulk 

carriers this is achieved by the structural design, which includes upper wing tanks extending the 

lengths or the holds, port and starboard. In accordance with A 2.7 of the Code, compartments so 

fitted are termed specially suitable. While, in a filled specially suitable compartment, the grain is 

restrained against shift in the areas to the port and starboard of the hatch opening, it is not similarly 

restrained forward and aft of the hatch opening. In accordance with A 10.3.2 of the Code, 

dispensation may be granted from trimming the ends, provided the compartment is specially 

suitable and otherwise filled (i.e., the compartment is filled to the maximum extent possible in way 

or the hatch opening). Such dispensation must be included in the approved grain loading 

information referenced in the ship's Document of Authorization. 

 

 

In the case of specially suitable compartments which are filled, untrimmed, in accordance with A 

10.3.2, the grain in the spaces forward and aft of the hatchway is disposed at its angle of repose, 

flowing outward from the lower edges of the hatch end beams. However, if there are bleeder 

holes, as shown in Figure 6, the grain flows through the holes, thereby reducing the void space 

which would be present if the grain flowed only from the lower boundary. Where such holes are 

provided the tabulated Volumetric Heeling Moment is reduced to credit the smaller void space. 

Thus, the hatchway is filled, time must be allowed for bleeding through the holes to be completed. 

When bleeding ceases and the hatchway is filled, then the loading is complete and the hatch can 

be closed.  

 

Figure 5 
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The term partly filled compartment refers to any cargo space wherein the bulk grain is not loaded 

in the manner prescribed in A 2.2 or A 2.3 of the Code. 

 

Whenever a compartment is not filled then, as required by A 10.6 of the Code, the grain surface 

must be levelled to minimize the possibility of grain shift. It is to be especially noted that there is 

no such status as almost filled. Either a compartment is filled, as prescribed in A 2.2 or A 2.3 of 

the Code, or it must be regarded as partly filled. In the former case, the Grain Rules assume a 

potential shift of 15 degrees. In the latter case, the rules assume the more severe effect of a 25-

degree shift. Figure 8 and 9 show examples of partly filled compartments 

 

Figure 6 

Figure 7. Grain flowing through the bleeder holes 
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After loading, all free grain surfaces in partly filled compartment shall be trimmed level. 

 

 

4. GRAIN LOADING BOOKLET / MANUAL 

 

Information in printed booklet form shall be provided to enable the master to ensure that the ship 

complies with the Code when carrying grain in bulk on an international voyage. This information 

shall include that which is listed in A 6.2 and A 6.3 of the Code. 

 

 

5. DOCUMENT OF AUTHORIZATION 

 

A document of authorization shall be issued for every ship loaded in accordance with the 

regulations of the Code either by the Administration or an organization recognized by it or by a 

Contracting Government on behalf of the Administration. It shall be accepted as evidence that the 

ship is capable of complying with the requirements of these regulations. 

 

 

6. ACTIONS WHEN RECEIVING A PRE-STOW PLAN QUERY 

 

Prepare two acceptable conditions using ship’s loading computer, one with ends trimmed and the 

other ends untrimmed. The reason why preparing the two conditions is that the trimming method 

is not yet determined at this stage. 

 

Common mistakes in using the loading computer are, one, incorrect stowage factor (SF) used, 

the other one is the value for the free surface moments for the liquids is set to Max Value instead 

of the correct Level Value. 

 

The two conditions should be prepared for the worst condition that can occur during the voyage. 

 

Complete the form 2.03.01 Pre-Stow Plan with ends trimmed and ends untrimmed proposals. And 

send the form along with the loading computer results. 

Figure 8 Figure 9 
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In most cases during loading, some holds are loaded simultaneously and with deballasting being 

done at the same time, it is quite difficult to get the exact quantity on a filled hold. Thus, ship staff, 

on most cases, will assume the quantity is as on the agreed pre-stow plan. 

 

 

7. ACTIONS WHEN RECEIVING VOYAGE ORDERS TO LOAD GRAIN 

 

Obtain from the local agent or other authoritative source at the loading port, the confirmed quantity 

of, and accurate stowage factor for, the grain to be loaded and trimming methods available. 

 

 

8. WHEN IS A FILLED COMPARTMENT SAID TO BE TRIMMED OR UNTRIMMED? 

 

If the trimming method is not as per section 2.1 of this chapter then the compartment is said to be 

filled compartment, untrimmed. 

 

However, in the case of filled compartment, untrimmed, the volumetric capacities shown in the 

Grain loading Booklet for this condition generally understate the volume(s) of grain that can 

actually be loaded in the compartment(s). This is because Part B of the Code directs the naval 

architect to base his calculation on an angle of repose of 30 degrees, whereas the actual angle 

of repose of the grain may be as low as 22 degrees. Thus, if the tabulated “untrimmed” capacities 

are used, more grain may be loaded in the “filled, untrimmed” compartments than calculations 

anticipated. This could result in a deeper draft and/or much less grain than planned in another 

compartment. This, then, could result in a significantly increased Volumetric Heeling Moment, 

potentially leading to an unsafe condition. Final trim may also be affected. Unless there is prior 

experience to rely upon, it is wise to use the “full, trimmed” capacities in initial calculations, rather 

than the reduced “full, untrimmed” capacities, even though no trimming is intended. Any 

differences between the initially calculated condition and the final, loaded, conditions will then be 

on the safe side. – NCBI General Information for Grain Loading 

 

 

9. PROPER RECAUTIONS MUST BE TAKEN FOR THE PROPER STOWAGE OF THE 

CARGO WHICH INCLUDE: 

• cargo planning should allow for the possibility that the actual stowage factor could vary 

substantially from that expected; 

• calculations of stability and shear force / bending moments for all conditions of loading 

and all stages of the voyage while carrying grain, from commencement of loading to arrival 

at the last port of discharge. These calculations should demonstrate compliance with the 

Code and all relevant statutory and classification society requirements. Please note that 

the stability must be calculated for the worst condition that can occur during the voyage, 

this requirement is standard and it is what AMSA and NCBI require to be inputted on their 

respective forms; 
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• ensuring that all cargo space bilge wells are clean, suctions clear and pumping 

arrangements operating satisfactorily. 

• ensuring bilge well covers have sufficient holes for drainage and, after pre-loading 

inspection by shore-based personnel, are covered with burlap or similar material to allow 

drainage while preventing loss of grain into the wells; 

• ensuring that any necessary portable fittings and/or hinged partitions are securely erected 

and made suitably grain-tight, and 

• ensuring that all light fittings, and other electrical circuits not required for the safe operation 

of the ship, within the cargo space are isolated from the power source. 

• During loading operations serious fires, or even explosions, can be caused by faulty 

electrical circuits in cargo compartments and by portable cargo lights left unattended in 

grain compartments. All electrical circuits in grain compartments must be disconnected or 

defuzed and portable lights must be removed when not in use. 

 

 

10. PERSONAL SAFETY 

• Refer to chapter 4.10 ENCLOSED SPACE ENTRY of HSE PROCEDURES MANUAL. 

• Refer to chapter 26 SAFETY OF STEVEDORES of DRY CARGO MANUAL. 

• Refer to chapter 24 CARGO FUMIGATION of DRY CARGO MANUAL. 

 

 

11. STABILITY REQUIREMENTS 

 

The intact stability characteristics of any ship carrying bulk grain shall be shown to meet, 

throughout the voyage, at least the following criteria after taking into account in the manner 

described in part B of the Code and, in figure A 7 of the Code, the heeling moments due to grain 

shift: 

 

 the angle of heel due to the shift of grain shall not be greater than 12° or in the case of ships 

constructed on or after 1 January 1994 the angle at which the deck edge is immersed, whichever 

is the lesser; in the statical stability diagram, the net or residual area between the heeling arm 

curve and the righting arm curve up to the angle of heel of maximum difference between the 

ordinates of the two curves, or 40° or the angle of flooding (θ), whichever is the least, shall in all 

conditions of loading be not less than 0.075 metre-radians; and 

 

the initial metacentric height, after correction for the free surface effects of liquids in tanks, shall 

be not less than 0.30 m. 

 

Before loading bulk grain, the master shall, if so required by the Contracting Government of the 

country of the port of loading, demonstrate the ability of the ship at all stages of any voyage to 

comply with the stability criteria required by this section. 
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After loading, the master shall ensure that the ship is upright before proceeding to sea. 

 

 

12. METHOD OF GRAIN LOADING CALCULATION 

 

Most booklet contains two ways of calculating the intact stability for the purpose of the 

requirements in the relevant regulation; one is a method using the Table of Allowable Grain 

Heeling Moment and the other is to obtain directly the heeling angle and residual dynamical 

stability from the stability curve, the latter being more accurate in particular. 

 

We will only illustrate here the usually used method, the Table of Allowable Grain Heeling Moment. 

Worked example from IVS Kinglet Loading Booklet. 
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13. NATIONAL GARGO BUREAU, INC GRAIN STABILITY CALCULATION FORM 

 

Required figures to be entered on this form can be taken from the loading computer results or 

from manual calculation as above illustrated method of calculation. 

 

 

14. AMSA225 & AMSA226 FORMS 

 

Required figures to be entered on these forms can be taken from the loading computer results or 

from manual calculation as above illustrated method of calculation. 

 

Please note that these forms require the stability to be calculated for the worst condition that can 

occur during the voyage. 

 

On these phrases on the forms “AMSA does not accept “partly filled” compartments untrimmed 

and “partly filled” (trimmed only)”, these should be understood to mean as “trimmed level” as 

mentioned in section 2.11 of this chapter. 

 

It is important to note that some AMSA surveyors in some ports do not accept filled holds to be 

calculated with ends trimmed, they only accept filled holds ends untrimmed, even though the 

forms allow entry for filled holds with ends trimmed. 

 

 

15. OTHER METHODS OF ACHIEVING COMPLIANCE 

 

Ballasting, Overstowing, Saucers, Bundling Bulk Grain, Strapping or Lashing, Securing with Wire 

Mesh, Temporary Longitudinal Divisions. – see International Grain Code and NCBI General 

Information for Grain Loading 

 

 

16. REFERENCE PUBLICATIONS 

• International Grain Code 

• NCBI General Information for Grain Loading  

• NCBI Grain Stability Calculation Form 

• AMSA225 & AMSA226 forms 

• IVS Kinglet’s Grain Loading Booklet 
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17. PROTECTION AGAINST HEAT2 

 

Grain cargo must be protected from the surfaces where the temperature is likely to exceed 40 

degrees Centigrade – engine room bulkheads and fuel oil tank surfaces for example. 

 

The Master and CNO should discuss this phenomenon with the CEO and 2EO prior to loading. 

 

The pattern of damage in cargoes situated close to fuel tanks which have overheated will be 

obvious as grain will discolour and clump where there has been heat transfer. If possible, stow 

grain cargoes in holds which will not be affected by heated fuel tanks. Fuel oil temperature should 

be closely regulated and recorded during the voyage. 

 

As far as possible, the bunkers used during the voyage should be drawn from tanks situated well 

away from holds containing hygroscopic products. If impracticable, bunker tanks adjoining cargo 

spaces should be heated only when required, ensuring that the temperature does not rise above 

normal operational levels. 

 

In vessels with full heating coils, blanking of steam lines to adjacent tanks to cargo may be 

considered as an extra precaution.  

 

 
2 W 39 / 2023 


