
The colossal growth of international trade, 
increasing vessel sizes and demands on port 
throughput and capacity volumes over the 
last two decades have been as much features 
of dry bulk cargo transport as they have 
in container shipping. Population growth, 
industrialisation and the shifting economic 
geography of world trade – notably the 
emergence of China as a global industrial 
powerhouse – have meant significant 
demand for, and development of, modern 
and efficient dry-bulk terminals to handle 
food-stuffs, minerals, fuel, biomass and 
other commodities. Shifting agricultural 
trade routes, imbalances in supply and 
demand, as well as an increased awareness 
around food security, access to emerging 
markets, and geopolitical risk mitigation 
have all added to requirements for versatility 
and adaptability. Moreover, environmental 
regulation adds complexity for terminals 
near population centres, where there 
are concerns around air pollution, dust 
emissions and health issues. Added to this, 
broader concerns around climate change, 
sustainability, regional competition for trade 
and the changing role of states in many 
commodity sectors means that the context 
for development, design and operation 
of dry bulk terminals is an increasingly 
complex one. 

Weak links in complex systems
Despite increased demand for adaptability 
and higher capacity throughput, significant 
improvements in efficiency and utilisation 
have been widely achieved through 
innovations in terminal design, equipment 
design, management and operations. The 
need for increased throughput has led to 
24-hour operation, more effective handling 
and multi-modal logistics integration. 
Increasing use of automation and software 
to manage and monitor terminal operations, 
schedule planning, equipment, and storage 
conditions has also played a substantial 
part in getting the most out of capital 
expenditure. One consequence, necessarily, 

has been the increased complexity of 
process design and operations. 

Bulk terminals now generally rely on 
more equipment in more processes, to 
handle more product. Increased automation, 
sophisticated technology and higher 
equipment capacities have not mitigated 
the risks inherent in increasingly complex 
mechanical handling systems. To run 
smoothly, all equipment and processes need 
to be reliable and perform consistently; a 
small problem in a complex system rapidly 
turns into a big problem. In an example 
from a UK bulk handling facility in 2012, 
a faulty discharge system on a hopper led 
to the discharge becoming blocked and the 
hopper overloading; the rapid throughput 
of the system meant that the problem 
was not identified before the hopper’s 
structure became overloaded and collapsed, 
also collapsing the support structure of 
its loading conveyor and surrounding 
equipment, incapacitating the operation 
for a number of weeks. Weak links in 
complex systems have the capacity to cause 
significant disruption – technological 
advances, automation and improved 
management have heightened the need for 
reliable and robust terminal and equipment 
design.

Fit-for-Purpose 
At Buttimer we’ve been developing the 
principle of ‘fit-for-purpose’, the idea that 
the primary function of any design or 
piece of equipment is reliable performance. 
Rather than always opting for the most 
technologically advanced solution, we 
consider what is going to get the job 
done right repeatedly. The definition 
we work from for ‘fit-for-purpose’ is 
to ‘effectively and consistently carry 
out the process required in the specific 
operating environment’. The definition, 
though necessarily broad, has immediate 
implications for both our bulk terminal 
process engineering projects and the 
production of our DOCKSOLID bulk 

handling port equipment. Not only must 
the design work well, it must be adapted 
to the specific environment and operation 
required, reliable enough to perform 
effectively even in imperfect circumstances. 

Bulk terminals are generally busy, abrasive 
and demanding environments; design 
that is fit-for-purpose is very focussed on 
what works in the real world. The most 
innovative engineering in the world is 
not fit-for-purpose if it fails to consider 
the challenges inherent in the context 
it will actually operate in – which may be 
anything from a tough climate, a sticky 
bulk commodity, an isolated location, 
to the specifics of existing operations or 
infrastructure, and even the skill level of the 
operators or local labour force.

Warning signs
When equipment breaks down, a terminal 
gets bottlenecked or a process continually 
underperforms it is very easy to identify 
design and engineering that is not fit-for-
purpose; unfortunately it is also too late, and 
expensive to rectify. The point of adopting 
a fit-for-purpose principal is to identify 
problems before they occur, and to pre-
empt weaknesses in a terminal’s operations 
– ideally at the conceptual design, process 
engineering and procurement stages.

Ensuring fit-for-purpose design and 
equipment requires a thorough and detailed 
review of the terminal, port environment 
and performance requirements; nonetheless, 
recognising a few tell-tale signs at the 
design or procurement phases could go 
a long way to prevent the more obvious 
mistakes. One example to consider is the 
equipment supplier that has not asked 
about the climate, humidity and port 
facility in which its equipment is meant 
to operate – equipment that has not been 
designed for its operating environment will 
not operate at its optimum. Or, a hardware 
process controlled by software that the 
operator can not adjust or reconfigure 
– where mechanical systems are operated 
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by software, operators will need to adjust 
both. In an example Buttimer Group 
came across, an Irish port procured a 
mobile wheel-mounted hopper with a 
computerised steering mechanism, but on 
receiving a small knock during operation, 
one of its wheels was knocked out of line. 
These types of incidents can happen in a 
busy environment, however the port was 
unable to adjust the computerised steering 
to re-calibrate the wheel back into line, 
thus leaving the new hopper completely 
immobile – thus useless in a multi-purpose 
terminal as it could not quickly get to 
and away from the quay. Another tell-tale 
sign is the lack of a fault warning system: 
as described earlier, in high throughput, 
complex systems a small  problem, 
unidentified, quickly becomes a big 
problem. Also dubious is equipment that 
can only be repaired by a supplier-specific 
specialist – if a problem arises, getting an 
expert or proprietary replacement parts 
to site will inevitably extend unintended 
downtime. Fit-for-purpose design is not 
simply robust, reliable and available - in the 
real world – it must also be easily repaired 
and maintained as needed.

Design for context
Designing terminals and equipment fit-
for-purpose shouldn’t be understood as 
conservative design. Of course, equipment 

designed for reliability and longevity will 
rely on well-tested concepts and a good, 
solid structure. However fit-for-purpose 
design must also meet the requirements 
of client and context. As the performance 
requirements of terminals adapt and change 
to the challenges discussed, so too must 
fit-for-purpose design. Often, designing 
for context can be surprisingly innovative. 
The challenge to ensure reliability, while 
increasing performance, incentivises 
innovation in process design with relative 
simplicity of mechanical design – Buttimer 
found this on a project it completed recently 
with Telestack, designing a mobile iron 
ore shiploader. The high performance 
requirements at an isolated port pushed 
Buttimer to rethink the process of hatch 
changing and to develop a solid, reliable 
solution. Through an innovative wheel-
drive system and robust chassis, the unit 
we designed can switch rapidly between 
straight, parallel and radial driving modes, 
and has the fastest hatch-change times of 
any mobile shiploader. In order to make our 
DOCKSOLID equipment fit-for-purpose, 
we customise each unit to the terminal in 
which it will operate and the products it 
will handle. To ensure reliable availability, all 
units can be maintained or repaired on site 
by a qualified local engineer. 

In our terminal design business, 
our first task is to work closely with 

our c lient to determine a r igorous 
performance requirement, and our second 
is to profile the port environment. Fit-
for-purpose design becomes increasingly 
important as terminals have to adapt 
and improve to meet the requirements 
of new regulation, increased volume and 
changing cargo types. Innovative design 
which prizes simplicity and reliability 
over complexity, tailored to the terminal’s 
operating environment, is the best way to 
consistently meet the challenges of the 
bulk logistics sectors.top left: a mobile wheel-mounted hopper for dry-bulk handling; top right: Swinoujscie is a port 

on poland’s Baltic coastline; Bottom: typical drawing of a port design incorporating hoppers.
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