
The International Maritime Organization (IMO) is expected to 
make the weighing of sea containers mandatory. The purpose is 
to make the entire container supply chain safer. This regulation 
is expected to be issued through the International Convention 
for the Safety of Life at Sea (SOLAS Convention) as a result 
of a number of accidents involving container losses and 
container stack collapses. The existing SOLAS regulation already 
obliges shippers to declare the correct container weights, but 
this is not always done. The new regulation is likely to require 
specifically that the container is actually weighed or calculated 
by reference to the contents, packing and securing materials 
and the tare weight of the container itself. Importantly, however, 
the regulation is anticipated to forbid the loading of containers 
unless the verified gross mass is available to the terminal and the 
ship’s master.  

Practically speaking this means that the shipping lines may 
require terminals to verify container weights prior to being 
loaded onto their ships. There will, however, be a cost to it which 
the shipping lines are likely to pass on to their shippers.

But besides added safety, there is another important aspect: 
optimising ship stowage which should reduce fuel consumption 
for the shipping lines. A ship is more stable at sea and consumes 
less fuel when the center of gravity is low and if the cargo is 
optimally distributed.  Therefore, it is in the interest of the 
shipping lines to know the exact weights. Arguably, there are 
multiple aspects which determine fuel consumption of a ship, 
and some may be more important than stowage, but this is 
nevertheless a factor. 

Determining container weights and  
related costs
First of all, to weigh a container and to use the load 
information to update the stowage plan, containers need to 
be weighed preferably at the completion of packing. Clearly, 
weighing export containers needs to be done sufficiently in 
advance for the stowage plan to be optimised. If the actual 
weight is not determined at the completion of packing, the 
port is in a prime position to provide this service or, indeed, 
to verify the documented weight. For containers that arrive 
at the port by road, rail or river an obvious ‘check point’ is 
dur ing the inward process. Weighing with the quay side 
crane is too late, since the container position on the ship is 
determined well before loading.   

Weights of transshipped containers should be verified at the 
original port of loading, but there will always be situations where 
this has not been physically possible. In that event, it can be 
said with certainty that every container, whether exported or 
transshipped, will pass through the stacking yard. It is therefore 
argued that equipping the stacking cranes with weighing systems 
best caters for all circumstances.  

Operators in those countr ies that require imported 
containers to be weighed may consider weighing with quay 
side cranes as well.  

What does it cost to weigh a container? Let’s base the 
calculation on the capacity of a quay side crane which can 
typically load 100,000 twenty-foot equivalent unit (TEU) 
per year.  Let’s also assume there are three rubber-tyred 
gantry cranes (RTG) or rail-mounted gantry cranes (RMGs) 
required per quay side crane. Let’s further assume a weighing 
system costs US$20,000 per stacking crane and it is amortised 
over three years. The cost per year to weigh 100,000 TEU 
is therefore US$0,20 per TEU. In addition to the capital 
expenditure for the weighing equipment, the terminal will 
incur some integration costs plus ongoing maintenance and 
administration costs, so let’s double this amount to US$0,40 
per TEU. Weighing by the stacking cranes during the handling 
of the containers is also more economical than weighing with 
weigh bridges which very often involve manual intervention, 
when trucks are carrying two 20 foot containers which need 
to be individually weighed. Weighing in the stacking yard is 
therefore the fastest, most economical and non-disruptive way 
to the operation. Some terminals have calculated that they 
could offer their weighing services for US$1 per TEU and earn 
a profit with it.

The cost to a shipping line   
A ship with a capacity of 8,000 TEU consumes 225 tonnes of fuel 
per day at a sailing speed of 24 knots. The price of bunker fuel 
end of 2012 was at around US$600 per tonne. For a journey of 
21 days, the ship will therefore consume US$2,8 million worth 
of fuel. The charge by the terminal for verifying the container 
weights of this ship would be US$8,000 or 0,3 per cent of the 
total fuel burned over the 21 days. To put the weighing charge in 
perspective of the fuel cost, it will be equivalent to less than 90 
minutes of sailing time. The question to ask now is how much 
fuel the ship can save if it is optimally loaded?  If the fuel saving 
exceeds the cost of verifying the container weights, then it should 
be in the interest of the shipping line to buy the weighing service 
from the terminals. Thus, arguably, while the terminals should be 
compensated for providing this new service, the overall cost to 
shipping may be negligible.

There are several possible methods of weighing containers. 
We already talked about weigh bridges at the entry of the 
terminal. They are potentially the most accurate, but they are 
not conveniently situated for transshipped containers. Moreover, 
users need to take account of continuing maintenance and 
calibration costs and in particular the additional labour costs to 
weigh containers separately if a single truck arrives with two 20 
foot boxes.

 Stacking cranes very often have weighing systems on the 
trolleys or rope anchors. They are less accurate and where cranes 
are equipped with twinlift spreaders these systems cannot weigh 
each box individually. Lasstec based in France, has developed 
a weighing system with a fibre optic sensor bonded into the 
centre of the twistlocks.  The system allows the weighing of 
containers during the loading cycle so not to disrupt the work 
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flow. The system can be installed easily into any existing or 
newly built spreaders. 

Accuracy of weighing systems
The accuracy of the Lasstec system is +/-200 kilogrammes per 
container which represents +/- 0.5 per cent at a container load of 
40 tonnes. This accuracy cannot be improved, because twistlocks 
are ‘pendling’ and not always absolutely vertical in the spreader 
when picking up a container. IMO has not yet decided about any 
required accuracy in the upcoming regulation, but discussions 
talked about +/-1 per cent. The accuracy of the Lasstec system 
therefore exceeds this requirement.  

As to the recalibration requirement of a weighing system, the 
Lasstec system is set to zero with each twistlock unlock- and 
locking cycle. It therefore does not require any recalibration 
throughout the life of the twistlock.

One advantage of this system is that the sensors can be installed 
in any standard type of twistlock. The only modification is drilling 
a tiny hole through the centre line of the twistlocks, which has no 
effect on their structural integrity and adding a data processing 
unit to the spreader. Several spreader makers offer their twistlocks 
now with the holes already drilled in their twistlocks. For those 
who don’t, Lasstec can provide twistlocks with the holes drilled 
and load certified.  

Lasstec's original system was introduced three years ago and 
has already acquired a wide user acceptance and reputation in 
the marketplace. The latest sensors are built with a stronger 
twistlock mounting, and a reinforced, flexible, plastic-
coated steel tubes which provide the sensors with long life 

and optimum shock and vibration resistance.  To ensure 
unconditional reliability, they have been exposed to several 
thousand severe shock-load cycles, over one million twistlock 
lock/unlock rotational movements and over two million 0 to 
10 tonnes load cycles. In addition, these sensors can measure 
overloads far beyond 100 tonnes. In summary, Lasstec sensors 
outlive the twistlocks in every type of application.  

Next steps
December 2012, Lasstec booked the first large order for a new 
terminal project of over 50 twin lift systems. The systems will 
primarily be used for weighing containers, but since the project is 
for automated stacking cranes, they will also provide a wide range 
of safety functions.  

For example, the system can provide an alert where the 
container is overloaded; it is eccentrically loaded; a twistlock is 
not engaged and not carrying a load; a trailer lifting situation is 
encountered. And where a snag load occurred on board a ship, or 
a container dragging situation is detected (in case a twistlock does 
not disengage from a corner casting after positioning a container 
onto a stack).

In addition, the system provides the following interactive 
information:

Real time weights
Stabilised container weights
Peak and shock loads when a container is picked up (for 

maintenance purposes of the twistlocks and spreaders). 
The system runs independently from the spreader 

programmable logic controller (PLC). It can be supplied with a 
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monitor in the crane cabin (as shown in the "Lasstec container 
weighing system" illustration) which displays load information 
and alarms. It has the capacity to store 10 years of history data 
which can easily be downloaded to a memory stick for further 
analysis or reporting requirements.

From the cabin, the data is sent into the crane and yard 
equipment PLC from where it can be transmitted into the 
terminal operating system (TOS). Thus, not only is every load 
cycle recorded, but the system is also ready to be integrated 
into other processes that will be necessary to comply with the 
forthcoming container weighing regulation.
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