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the issue

terms of reference – definition of the problem
No current guidelines exist for the planning and design of dry bulk marine terminals.



the need for design 
principles for dry bulk 

marine terminals 

WG 158 – Masterplans for the Development of Existing Ports

WG 153 – Recommendations for the Design of Marine Oil Terminals 

WG 135 – Design Principles for Small and Medium Marine Container Terminals

WG 167 – Design of terminals for RoRo and RoPax vessels

WG 172 – Design of small and medium LNG terminals including bunkering facilities

WG 184 – Design Principles for Dry Bulk Marine Terminals
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matters to be 
investigated

• Location

• Vessel Handling and Mooring

• Water depths

• Cargo Hazard Management

• Handling equipment

• Storage facilities

• Stockyard handling of ores

• Single user terminals

• Trans-shipment

• Environmental and social considerations

• Port Process and Processing



PIANC guidelines 
principle

• Review other work and PIANC reports

• Refer to other guidelines / publications where relevant

• Avoid repetition



Personal Thoughts

• Guideline for better practice

• Alignment of terminology and definitions

• Contemporary Reference 

• Education for different actors in the industry

• Checklists

• Avoid tendency to look at Mega terminals

• Great spirit of expert authors to impart their knowledge 

and lessons learnt
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2 Overview of dry bulk marine terminals
• Dry bulk material types

• Shipping types

• Bulk terminal types



classification of 
material types

coalIron ore grain
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3 Bulk shipping
• Bulk shipping categories & sizes

• Ship dimensions

• Selecting ship size to suit terminal and trade



vessel dimensions



chart of vessel size (DWT) and 
numbers
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Source: IHS Database - Sept 2017



Ship Class Size 
Range       
kdwt 

Air Draft 
to fwd.  
hatch 
cover in 
ballast1,2    
m 

Usual No.  
hatches 

Max 
Range 
Hatch 
coverage         
% LOA 

Lowest 
fwd.  
hatch set 
back                
% LOA 

Lowest 
Stern 
hatch set 
back     % 
LOA 

Bridge to 
stern                 
% LOA 

Valemax 360-405 24-26 7 78% 11% 16% 15% 

Large VLOC 260-360 24-26 9 
Limited 
data 

  
 

 

VLOC 230-260 20-24 9 78% 7% 15%   

Large Cape  190-230 20-24 9 78% 7% 15%   

Cape 170-190 20-24 9 78% 7% 15%   

Cape 150-170 20-24 9 78% 7% 15%   

Mini Cape  100-120 15-18 7 76% 8% 16%   

Mini Cape 85-100 15-18 7 76% 8% 16%   

Panamax 75-85 15-18 7 76% 8% 16%   

Panamax  65-75 15-18 7 76% 8% 16%   

Supramax 55-65 13-15 5-7 75% 9% 16%   

Handymax 45-55 13-15 5 75% 9% 16%   

Handymax 35-45 10-12 5 75% 9% 16%   

Handysize  20-35 10-12 2-5 75% 9% 16%   
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4 Terminal planning
• Terminal location

• Ship handling capacity

• Storage capacity

• Intermodal capacity



system commitment for ship handling
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5 Terminal configuration
• Berth layout

• Stockyard and storage layout

• Intermodal links and hinterland connections

• Land requirements

• Navigation channels



unloading terminalexport terminal

typical arrangement of :
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6 Materials handling systems and equipment
• Product handling characteristics and equipment types

• Product receival and dispatch

• Stockyard equipment

• Process automation

• Processing and value-added services

• Transhipment operations



applicable types of unloaders



transhipment
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7 Marine and onshore works
• Open sea berths

• Protected harbour berths

• Landside terminal infrastructure

• Design considerations



open sea berth infrastructure

Caisson berth Caisson Jacket module
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8 Berthing and mooring of bulk vessels
• Berthing

• Mooring

• Mooring analysis

• Specialist mooring systems



fender and mooring system
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9 Project implementation
• Masterplanning

• Site investigations and studies

• Pre-construction project phases

• Project execution and commissioning
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10 Operation and maintenance
• Functional requirements

• Inspection and maintenance

• Cleaning

• Capacity building and training
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11 Dry bulk shipping hazards
• Types of hazards

• Shipping codes of practice

• Management and mitigation of hazards

• Loading of ships



loading sequence hazard
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12 Environmental and social considerations
• Working with nature

• Marine environment

• Terrestrial environment

• Social environment

• Offsets

• Climate change
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13 Case Studies
• Gijon

• OFT MARA

• EBS Rotterdam

• EMO Rotterdam

• PWCS Kooragang

• FMG Port Hedland

• Gwangyang



Gijon



OFT MARA



EBS Rotterdam



EMO Rotterdam





PWCS Kooragang



FMG Port Hedland



Gwangyang



takeaways

• WG184 report (Design principles for Dry Bulk Marine Terminals) 
will be released in late 2018. 

• The document aims to summarise current knowledge and best 
practice.

• The document will be a very useful reference for those involved 
in all phases of bulk materials handling terminals. 



Thank you.

Pianc WG 184


