
 
Introduction 
 
Steel is one of the world’s most important industrial materials, supporting infrastructure, construction, 
shipbuilding, energy, transport and manufacturing industries worldwide. As international trade developed, 
steel cargoes became some of the most commonly carried cargoes on board ships and continue to present 
various operational and cargo care challenges for ships and crew throughout the voyage. The carriage of 
steel products may expose vessels and crew to risks associated with cargo handling, stowage, securing, 
moisture control and structural challenges, potentially resulting in ship and cargo damage. 
 
Steel cargoes carried on board ships may include steel coils, plates, pipes, slabs, billets, wire rods, 
reinforcing bars and other finished or semi-finished steel products, each presenting different handling, 
stowage and cargo care considerations. Certain finished steel products may be particularly sensitive to 
moisture, surface damage, deformation and corrosion, which may result in cargo claims, commercial 
disputes and operational delays. 
 
Cargo damage may arise from a combination of factors, including rough handling by stevedores, 
inadequate dunnage and non-compliance with the approved Cargo Securing Manual (CSM). Heavy rolling 
and pitching movements in adverse weather conditions, ingress of rainwater and/or seawater, ineffective 
ventilation management and poor cargo hold preparation may also increase the risk of cargo damage. 
Effective cargo stowage planning, cargo securing arrangements, hatch cover integrity and sealing 
arrangements, moisture control, cargo monitoring and accurate documentation therefore remain important 
in protecting steel cargoes and reducing the risk of cargo damage. 
 
This Risk Alert highlights some of the operational risks associated with the carriage of steel cargoes and 
outlines practical loss prevention measures intended to promote safe cargo handling, stowage, securing 
and carriage throughout the voyage. 
 

Stability, Maximum Loads and Tank Top Loading 
 
Steel cargoes are dense and heavy cargoes that may impose significant loads on ship structures and tank 
tops. Improper weight distribution, excessive tank top loading or unsuitable stowage arrangements may 
increase stresses acting on the ship’s structure, while heavy rolling and pitching motions during adverse 
weather conditions may further exacerbate the situation.  
 
Pre-loading cargo stowage plans should therefore take into account 
safe cargo distribution, vessel stability, tank top limits and structural 
stresses in accordance with the ship’s approved stability 
requirements. Particular attention may be required to ensure that 
loading limitations are not exceeded, as uneven or concentrated 
loading may place additional stresses on ship structures. 
 
 

Large GZ and GM condition on a ship which is “stiff” 
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The carriage of steel cargoes may also influence vessel stability characteristics. In certain loading 
conditions, bulk carriers carrying steel cargoes on tank tops may experience relatively high GM and shorter 
rolling periods, which may increase dynamic forces acting on cargo stowage, securing arrangements and 
ship structures. Where heavy weather is anticipated, these effects may become more pronounced, 
increasing the risk of cargo movement and structural stresses. Careful voyage planning and appropriate 
securing arrangements are therefore necessary to mitigate these risks.  
 

Cargo Stowage and Securing 
 
Steel cargoes should be stowed and secured in accordance with the approved CSM and the requirements 
of the Code of Safe Practice for Cargo Stowage and Securing (CSS Code) where applicable. Suitable 
dunnage, shoring and lashing arrangements remain important in reducing cargo movement and shifting, 
which may lead to structural stress and cargo damage during the voyage. 
 
The method of stowage may vary depending on the type, size, weight and packaging of the steel cargo 
being carried. For example, steel coils are generally considered safer when stowed athwartships on 
suitable dunnage with their cores aligned fore and aft, while void spaces between coils should be 
minimised where practicable in order to support a tighter and more stable stow. Particular attention may be 
required to ensure that tank top loading limits, point loading and cargo weight distribution are not exceeded. 
Appropriate use of wedges, key coils, locking arrangements and suitable lashings may assist in reducing 
the risk of cargo movement, shifting or excessive dynamic loading during the voyage, particularly during 
adverse weather conditions. 
 
Steel cargoes may generally be categorised as finished, semi-finished 
and unfinished (raw) steel products, each presenting different cargo 
care considerations. Finished steel products such as cold rolled steel, 
galvanised steel, tin plate and coated steel products may be 
particularly sensitive to moisture, staining, scratching, denting and 
surface damage, often resulting in more serious cargo claims and 
disputes where damage occurs. Semi-finished and raw steel cargoes 
such as slabs, billets, blooms and hot rolled coils may generally be 
less sensitive to minor surface imperfections, although they may still 
remain susceptible to corrosion, wetting damage and handling related 
damage. 
 
Careful stowage planning is required where cargoes vary in size, 
weight or packaging, in order to prevent instability, crushing damage 
or excessive stress within the stow. Improperly secured cargoes may 
shift during the voyage, potentially resulting in cargo damage, 
structural damage or risks to crew safety. 
 
Dunnage should be of suitable type, strength and condition for the 
cargo being carried and arranged to distribute loads effectively across 
the tank top structure. Direct steel to steel contact should be 
minimised where practicable in order to reduce the risk of surface 
damage and localised stress concentrations. 
 

California Block Stowage (CBS)  
 
Certain charterers or shippers may propose the use of California Block Stowage (CBS) for the carriage of 
semi-finished steel slabs. This method was originally developed by shippers and carriers engaged in the 
regular transport of steel slabs between Brazil and California and was intended to facilitate faster loading 
and discharge operations. Under CBS, slabs are loaded as a free-standing stow on the hatch square tank 
top area, arranged fore and aft with minimal dunnage and limited securing, where the stability of the stow 
relies largely on the inertia of its own mass and the friction between the slabs. The weight is typically 
concentrated over approximately half of the tank top area, thereby limiting the effective load to around half 
of the hold capacity. 
 

Typical loading and securing method of steel coils 

Source: Annex 6 of CSS Code 
 Shoring and chokings in voids between coils 
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The CBS method was designed for a specific cargo, trade and route, often within localised or dedicated 
trades and is normally undertaken under the supervision of personnel experienced in this type of stowage. 
Its application outside these conditions may introduce significant safety risks, including cargo shift, 
structural loading concerns and collapse of the stow.  
 
In light of these considerations, the Club does not recommend the use of the CBS method . Where 
members find themselves under pressure to agree to the CBS method, they should ensure that they do so 
only if all the circumstances of carriage are those for which the method was originally designed. Members 
should consult their P&I and H&M insurers before agreeing to use the CBS method. 
 

Importance of Engaging an Independent Cargo Surveyor 
 
The appointment of an experienced independent cargo surveyor may assist in verifying cargo condition, 
cargo hold preparation, hatch cover weathertightness, cargo securing arrangements and the apparent 
condition of cargo during loading and discharge operations. 
 
Surveyor attendance may also assist Masters in accurately recording cargo condition and documenting the 
apparent condition of cargo in the event of cargo disputes or claims. 
 
Independent surveyor attendance may be particularly beneficial where vessels are loading finished steel 
products, high value cargoes or cargoes presenting visible signs of rust, wetting, packaging damage or 
handling defects prior to shipment. 
 
Surveyors may also assist in identifying apparent cargo defects, signs of wetting, packaging damage, 
unsuitable stowage arrangements or handling concerns prior to shipment, together with supporting cargo 
documentation and photographic evidence where appropriate. 
 

Preparation of Cargo Holds and Hatch Cover Integrity 
 
Cargo holds intended for steel cargoes should be clean, dry and free from loose scale, residues, water 
ingress, previous cargo remnants and contamination. Hatch covers, access hatches, ventilators and 
associated sealing arrangements should be maintained in effective weathertight condition to reduce the risk 
of wet damage claims. 
 
Prior to loading steel cargoes, hatch cover sealing arrangements, cargo hold bilges and non-return valves 
should be inspected and tested where appropriate. Ultrasonic testing (UST) remains one of the most 
effective methods for assessing hatch cover weathertightness and identifying potential leakage paths 
before loading operations commence. 
 
Effective hatch cover maintenance, inspection and testing remain important in reducing the risk of seawater 
or rainwater ingress into cargo holds during the voyage. Particular attention may be required for hatch 
cover sealing arrangements, compression bars, drain channels, non-return valve arrangements, cross joint 
arrangements and securing devices. 
 
Cargo hold bilges should remain clean and operational throughout the voyage and sounding records should 
be maintained throughout the voyage. Particular attention may be required where vessels are exposed to 
heavy weather or where cargo holds may be vulnerable to water ingress from hatch covers, ballast tanks, 
ventilators or cargo hold bilge systems. 
 
Where fitted, hatch cover drainage channels and non-return valve arrangements should be maintained in 
effective working condition and kept free from debris or obstruction. Hatch cover sealing arrangements, 
compression bars, drainage arrangements and securing devices should also be maintained and inspected 
regularly to support continued hatch cover weathertight integrity throughout the voyage. Particular attention 
may be required for cross joint arrangements, as these areas may be more vulnerable to water ingress 
during heavy weather and adverse sea conditions. 
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Cargo Handling Operations 
 
Steel cargoes should be handled carefully during loading and discharge operations in order to minimise the 
risk of mechanical damage, deformation, broken packaging or surface defects. Rough handling by 
stevedores, inappropriate lifting equipment or unsuitable cargo handling methods may result in significant 
cargo damage and associated disputes. 
 
Where cargoes are loaded or discharged using forklifts, cranes, slings or grabs, suitable cargo handling 
equipment appropriate for the cargo type and weight should be used. Particular attention may be required 
to avoid localised pressure damage, denting, scoring, ovalisation of coils or deformation or bending of steel 
cargoes. 
 
Loading operations during rain or adverse weather 
conditions may increase the risk of cargo wetting and 
subsequent corrosion damage. Where cargoes are loaded 
in wet conditions or exposed to rain prior to shipment, 
accurate cargo documentation and clausing of mate’s 
receipts and bills of lading would be required. 
 
Steel cargo operations may also present safety risks to 
crew and stevedores due to suspended loads, shifting 
cargo, sharp edges, heavy equipment operating within 
cargo holds and heavy lifting operations. Appropriate 
supervision, safe access at all times and suitable PPE 
remain important during cargo operations. 
 

Importance of the Ship’s Ventilation System 
 
Improper ventilation and changing climatic conditions may result in condensation forming within cargo 
holds, increasing the risk of corrosion and cargo damage. Hold ventilation and dew point monitoring should 
therefore be carefully managed throughout the voyage, particularly where vessels are trading between 
different climatic regions. 
 
Condensation related damage may arise either from moisture forming on cargo hold structures (“ship 
sweat”) or directly on the cargo surface itself (“cargo sweat”). Both conditions may result in corrosion, rust 
staining or cargo deterioration where ventilation management and moisture control are not managed 
effectively during the voyage. Particular care may be required where steel cargoes are loaded in warm and 
humid conditions before proceeding into colder climates, or where cold cargoes are exposed to warm moist 
air during the voyage. Such conditions may increase the likelihood of cargo sweat or ship sweat developing 
within cargo holds. Ventilation records, hold temperatures and dew point calculations may also assist in 
monitoring cargo hold conditions and supporting voyage records relating to ventilation management 
throughout the voyage. 
 
Where fitted, cargo hold ventilation systems should be maintained in effective working condition and 
operated in accordance with voyage conditions, cargo characteristics and shipboard procedures. 
Ventilation decisions should also take into account prevailing weather conditions, outside air temperature 
and dew point variations throughout the voyage. 
 

Cargo Documentation and Claims Prevention 
 
Clear and accurate cargo documentation remains essential in protecting Members’ interests and reducing 
the risk of disputes. Where visible defects exist, such as pre-shipment damage, rust, wetting or 
compromised packaging, these should be expressly recorded in mate’s receipts and bills of lading prior to 
the completion of loading operations. 
 
 
 
 
  

Fork-lift trucks equipped for handling of steel coils 

https://www.steamshipmutual.com/publications/articles/preload0407
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Robust contemporaneous records also play a key role in the investigation of cargo claims. Supporting 
materials, such as cargo survey reports, hatch cover testing (UST) results, photographic evidence, weather 
data, voyage planning records, cargo documentation, damage reports, logbook entries and ship stability 
information, can assist in determining whether alleged damage arose before shipment, during handling 
operations, or in the course of the voyage (including as a result of seawater ingress or condensation within 
cargo holds). 
 
Particular attention should be given to cargoes where superficial defects may be present upon loading. For 
example, light rusting, staining or atmospheric corrosion on steel products may not indicate substantive 
deterioration. Proper pre-loading inspection and documentation are therefore important in distinguishing 
inherent or pre-existing condition from damage alleged to have occurred during transit. 
 

Conclusion 
 
The carriage of steel cargoes continues to present operational, structural and cargo damage related 
challenges throughout loading, carriage and discharge operations. Effective cargo planning, proper cargo 
care, suitable securing arrangements, hatch cover integrity, ventilation management, moisture control and 
accurate documentation remain important in reducing the likelihood of cargo damage, operational 
disruption and associated operational risks. 
 
Appropriate cargo monitoring, effective communication between ship and shore personnel and the 
application of good cargo care practices throughout the voyage may further assist in supporting the safe 
carriage of steel cargoes and reducing exposure to cargo related incidents and disputes. 
 

Resources 
Code of Safe Practice for Cargo Stowage and Securing (CSS Code) 
Hatch Cover Inspections – A Practical Guide 
Steel Carriage by Sea – Arthur Sparks 
 

Supportive Information 
For further information on this or other Loss Prevention topics please contact the Loss Prevention 
Department, Steamship Insurance Management Services Ltd. 
Tel: +44 20 7247 5490 Email: loss.prevention@simsl.com  
 
 
The information contained in this publication is provided for general informational and guidance purposes only and does not 
constitute legal or professional advice. While every effort has been made to ensure the accuracy and reliability of the content at the 
time of publication, no guarantee is given that the information is complete, current or applicable to all circumstances. 

 

https://www.steamshipmutual.com/publications/articles/seasuccess0805
https://www.steamshipmutual.com/publications/articles/sagaexplorer1212
mailto:loss.prevention@simsl.com

