
Ever since the Emma Maersk containership 
was launched in 2006, mega-ships have 
not only grown in size and capacity, but 
have increased in number too. This is a 
trend that is set to continue. 

The trend is being driven by shipping 
companies, as the economy of scale 
of using larger ships on fewer journeys 
reduces the unit cost of shipping goods. 
These efficiencies are especially lucrative 
on the world’s long distance trade routes, 
predominantly between the Far East 
and Europe, but increasingly from South 
America and Africa too.

This increase in mega-ships will continue 
to impact on port operators. Historically, 
ships have always led the way in terms 
of technological advances, with port 
infrastructure adapting to these changes 
reactively. Bigger vessels reduce costs to 
shipping companies, but more complicated 
logistics and larger capacity infrastructures 
mean higher costs to ports. However, 
shipping companies have the luxury of 
being the customer, and will choose 

port stops according to the facilities and 
convenience they offer. If port operators 
don’t want to lose out, they need to adapt 
their assets to accommodate mega-ships.

IN THE HARBOUR
Contemporary mega-ships can be as much 
as 400 metres long, 59 metres wide and 
73 metres high with a carrying capacity 
of 20,000 TEU. With micro engineering of 
existing vessel designs, carrying capacity 
could increase further to 22,000 TEU 
with little or no change in overall hull 
dimensions. The sheer size of these vessels 
affects logistics all the way into the harbour. 
Wider, taller and larger ships lead to higher 
wind loads and are by nature more difficult 
to navigate in to port within existing spatial 
and towage constraints. Bigger or more 
tugs will be needed, and tug operators 
need to be specially trained for the task. 

Mega-ships also need more space 
to manoeuvre approach channels and 
harbour basins. Real time simulation 
can help ascertain optimum navigation 

strategies and optimise harbour upgrade 
requirements and towage provisions if 
necessary. When fully laden, megaships 
with a 16 metre draft will require the 
approach to the quay and the quay pocket 
to be at least this depth plus allowances 
for vessel movement and hydrodynamic 
effects, with seabed conditions sufficient 
to allow access to the port at all tides.

Major European ports provide 17 
metre drafts, while Euromax Terminal in 
Rotterdam provides a 19.5 metre draft. 
Some ports are able to accommodate 
access for megaships into the harbour at 
high tide, with all-tide access at the quay 
only. Ports which don’t offer this draft 
clearance at least at the quay will require 
dredging to provide the necessary depth. 
However, it appears that despite the 
increasing size of megaships, the draft 
of these container vessels has stabilised 
at 16 metres, meaning ports which have 
been adapted to accommodate this are 
unlikely to require further dredging in the 
foreseeable future.
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QUAYSIDE
Mega-ships apply large forces against 
the quay, with greater wind areas and 
displacements. Protection of the berth 
needs to be upgraded or replaced to absorb 
the added tonnage of megaships, while the 
mooring system has to be stronger to cope 
with higher wind loads pushing the ship 
away from its berth. 

For mooring systems, a method adopted 
by some ports involves detailed analysis of 
wind records; if levels are predominantly 
moderate with rare instances of high wind 
such that the risk of downtime is considered 
acceptable, then the operator may decide 
that existing port infrastructure is sufficient. 

Also, the length of quays should be 
considered. A quay of 900 metres or more 
can accommodate two mega-ships at the 
same time, a scenario that will become 
more common as the fleet grows. The 
recent upgrade of Felixstowe Port in the 

UK lengthened the main container quay 
by 190 metres for this reason, making it 
more capable and competitive for when 
megaships become the norm.

PORTSIDE
According to the International Transport 
Forum, all main ports on the Far East/North 
Europe shipping route will receive at least 
one mega-ship each day from 2017 onwards. 
With a greater volume of containers to 
handle and with mega-ships expected 
to remain at the port on average 20% 
longer, it is crucial that these ports plan for 
improvements in the handling of containers 
on and off the ships to reduce the impact on 
turnaround times. Ship-to-shore cranes can 
be upgraded to improve efficiency:

NUMBER OF CRANES: The obvious solution 
is to deploy more cranes, but this is not as 
simple as it sounds. Most quayside cranes 

are designed to be wider than container 
bay blocks which means that space on 
either side is blocked off and cannot 
be worked on by adjacent cranes. This 
issue of bay-blocking requires a complete 
rethink of how quay cranes are built and 
supported at the quayside. One example of 
innovative crane design which eliminates 
the issue is the Fastnet crane concept 
developed by APM terminals, where 
cranes are individually mounted on a single 
elevated girder supported by automated 
and moveable pillars, enabling work to all 
bays of the ship.

The deployment of more cranes usually 
leads to a greater power demand for the 
port which may sometimes be a limiting 
constraint. Even if more cranes are 
adequately accommodated at the quayside, 
the full benefits may not be realised as the 
stowage pattern of containers on the ship 
determines the number of cranes which 
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can work on the vessel. An even spread 
of containers across the bays of the ship 
is required for full utilisation of quayside 
cranes. 

NUMBER OF TEUS HANDLED PER LIFT: The 
number of boxes handled per lift could also 
be increased to improve the handling rate. 
Traditional crane arrangements consist 
either of two TEU or a single FEU (forty foot 
equivalent unit) utilising a single spreader 
and head-block. Modern day innovations 
have seen productivity of cranes improved 
by utilising two trolleys, increased hoist 
speeds and deploying tandem FEU lifting 
configurations using two spreaders and 
head-blocks. A tandem FEU configuration 
can essentially allow for the lifting of four 
TEU, two FEU or a combination of two 
TEU and one FEU in a single lift. Although 
the handling of more containers per lift 
will improve quayside productivity, there 
are a number of associated operational 
factors which need to be considered. 
With the utilisation of tandem FEU cranes, 
congestion at the yard and wharf areas is 
likely to be exacerbated since a greater 
number of tractor trailers are required for 
each lift. To reduce congestion, a tandem 
chassis can be utilised under the crane 
allowing four TEU or two FEU can be 
transported per tractor trailer. The main 
disadvantage of the tandem chassis is 
that the terminal layout might have to be 
reconfigured to accommodate the larger 
and wider tracker trailer system. 

LANDSIDE
Quayside handling efficiency is only one 
part of the puzzle. Once the quayside 
matches the demands of the megaship, 
the efficiency of the terminal yard needs 
to accommodate quayside operations. 
The biggest impact on yardside operations 
will be the increase in operational peaks 
and the duration of these peaks. Storage 
capacity is one of the key choke points 
of the container terminal, and should be 
increased where possible. Long container 
dwell times can also have significant 
impact on yard storage capacity. However, 
to reduce dwell times, significant 
alterations in port administration and cross 
organisational procedures are required 
which may not be easily achievable. Well 
established ports are sometimes unable to 
increase much in size as they are limited by 
adjacent infrastructure, and where onsite 
storage can’t be increased, inland depots 
or dry ports can provide relief to congested 
terminals.

AUTOMATION  
The use of automation is rapidly becoming 
the key tool for ports to increase overall 
productivity and efficiency. Automated 

guided vehicles (AGVs), automated 
straddle carriers (auto-strads) and 
automated stacking cranes (ASCs) remove 
human operators from the process, while 
operational programming can identify 
the most efficient routing and resourcing 
combinations. However, not all ports can 
be easily automated, due to spatial and 
infrastructural constraints. For example, 
more space is needed between the crane 
back reach and container yard areas in 
order to utilise AGVs and auto-strads.

LOCAL TRANSPORT LINKS 
In the UK, where ports are privatised, port 
operators are asked to contribute to the 
cost of upgrading local transport links as 

a result of port upgrades. Working with 
local authorities is crucial to ensuring local 
infrastructure can accommodate more 
frequent peaks in port movements such as 
those that occur when mega-ships call to 
port.

The uptake of mega-ships continues to 
rise steadily, with cost savings to shipping 
companies providing further impetus for 
fewer, larger ships on key trade routes. 
Port infrastructure and cargo handling 
technology appears to be constantly 
playing ‘catch-up’ to ship building 
innovations. However, port operators able 
to adapt to this disruptive change will reap 
the benefits of joining mega-ship trade 
routes.
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