
Kuenz has been working on rail mounted 
gantry (RMG) cranes for intermodal terminals 
and river harbor terminals for many decades. 
As the market leader throughout Europe and 
North America, Kuenz has installed several 
hundred cranes throughout the world.

Kuenz engineers in 2014 recognized that 
designing a RMG had become harder for the 
following reason:

The cranes had become bigger. The largest 
Kuenz Cranes have a main girder length of 
over 140 metres, stack one over five, and 
their weight is over 700 tonnes. They are also 
faster, as the gantry speed for such a crane is 
120 metres per minute, and trolley speed is 
150 metres per minute.

The wind surface of the structures had 
increased because of new codes and 
regulations. Customers were operating the 
cranes with wind speeds up to 28 metres per 
second.

RMGs usually work by using all axes at the 
same time, for example, by overlapping hoist, 
gantry and trolley movements. 

Therefore, the load on the structure and 

drive units is quite different to that of other 
cranes like ship to shore (STS) cranes, since 
the Kuenz machines are used in a highly 
dynamic fashion.

This dynamism was the starting point for a 
new Kuenz crane design. Designing the drive 
units and structure was challenging, as some 
of the cranes are equipped with 24 drive 
motors with a total installed peak power of 
over 900 kilowatts. The engineers recognized 
the game-changing potential of a redesign of 
the parameters on the main RMG structure 
wind surface and the weight of the structure.

Every Kuenz crane until this time was 
designed based on the box girder technology 
with superstructure or lattice technology. 
Lattice boom technology is not recommended 
for RMGs because of the one-sided welds, 
which are susceptible to cracks, especially 
because of the very dynamic usage of the 
cranes in practice.

Changing the wind surface primarily 
depends on the shape of each individual item. 
Therefore, the engineers used experiences  
gained in another industry, the hydropower 

industry. Water flows over curved plates more 
smoothly than over sharp edges. The same 
design principles are also used in the aircraft 
industry to smooth the edges of airplane 
designs, for which reason wings on an 
airplane are not rectangular, but are  rounded 
and aerodynamic in shape. Engineers then 
experimented with rounded beams, and 
it  did not take long until they found a cross 
between an I-beam and rolled plates to use 
in the design for a new aerodynamic main 
girder. The rolled plates are essential, and 
form the basis of the design. It is not only 
an aerodynamic shape which helps with 
reducing the wind loads;  it is also the stability 
provided by a rolled plate versus a regular flat 
plate.

NO STIFFENERS NEEDED 
Because of the rolled plate, stiffeners are no 
longer needed for the stability of the plate.  
The rolled plates have their own stability. This 
fact reduces the amount of material used to 
build the girder as well as the hours required 
for manufacturing.
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DISTRIBUTING THE STRESSES
The new cross section of the girder divides 
the local stresses coming from the wheel 
loads and the global stresses. The local 
stresses are moved towards the neutral 
phase. Therefore, the entire cross section 
is used for the load and stress distribution, 
which results in decreased weight for 
the entire structure compared with a 
conventional rectangular girder where the 
local and full-structure stresses act at the 
same point. 

DESIGN CONSIDERATIONS
Additional improvements, which were 
discovered during the detailed design 
and manufacturing phase, allowed for 
the reduction in the time it takes for 
corrosion protection to be applied during 
manufacturing because there are fewer 
edges on the girder. Fewer edges also 
mean that painting quality is higher, which 
equates to fewer paint problems during the 
lifespan of the crane. 

Because of the round plates, the sound 
levels produced by the crane’s movement 
will also be lower than they are for 
conventional crane.  

FIRST CRANE PROJECT
It did not take long for Kuenz to find a 
project in which the newly-developed 
main girder could be used. The first 
project where the was an RMG for a river 
harbour in the Netherlands, close to 
Eindhoven. After a detailed discussion, 
Dutch bulk logistics firm Van Berkel 
brothers gave Kuenz the chance to 
include the new development in their 
new crane. The crane had a span of 41 
metres, a cantilever length of 20 metres 
on the water side and 16 metres on the 
land side, with a stacking height of one 
over four. After 14 months of production 
time, the crane was handed over for 
operation middle of 2015. Since then, the 
crane has moved over 180,000 containers 
over the course of 9,000 operating hours. 
The project was a complete success for 
both Kuenz and the customer. 

After the first prototype crane was built 
and the technology was proven, several other 
crane projects using the design have been 
awarded to Kuenz. Among the projects are 
several cranes in the Netherlands, cranes for 
inland terminal operator Contargo in Neuss, 
and two cranes to be installed in New Jersey, 
US at the beginning of 2018. All of the cranes 
are used for unloading and loading barges 
and trucks, as well as stacking.

After revolutionizing the RMGs, the 
engineers started to implement the girder 
design into another product line, automated 
stacking cranes (ASCs). As a result of the 
success, the decision was made to also use 
this new technology for the ASC legs. 

ASCs are used primarily in ports, and  
Kuenz has delivered  stacking cranes to 
many customers starting with Hamburg 
Port in 2001. Since then, over 100 stacking 
cranes have been handed over to different 
customers. There are some design criteria 
which are essential for stacking cranes:

• High speed cranes: All stacking cranes 
run at very high speeds. The fastest 
Kuenz cranes run at 270 metres per 
minute.  

• High operating wind speeds: Stacking 
cranes need to operate in wind speeds 
up to 25 metres per second.

• Infrastructure costs for the rails
• Energy costs when operating the cranes
• High availability and low 

maintenance costs for the cranes. 

With the new design, it was possible to 
tremendously improve the characteristics of 
the stacking cranes, for example by reducing 
wind surface of the crane by approximately 
50%, which allowed the engineers to choose 
optimum sized motors and frequency 
converters.

The design also lowers power 
consumption by 20% compared to a 
conventional crane and reduces the 
weight of the crane, so that the cranes are 
approximately 15% lighter. This results in 
less wheel wear and less loads on the rail 
and infrastructure, which results in less 
maintenance cost of the overall system. 

Because of the major advantages of 
this new development, Kuenz was in 2016 
awarded one of the largest stacking crane 
projects, the Tangier MED 2 project, which 
will be operated by APM Terminals. With 
the design phase of the cranes completed, 
six cranes are already on site and erected. 

By the beginning of 2018 the cranes 
will be commissioned, and the entire 
project will be finished by the end of 
2018.  All in all, the new developments 

have truly changed how cranes are being 
built and have improved cranes in several 
areas. The stacking cranes and the RMGs 
featuring the rounded beam design have 
set a new benchmark in the container 
handling industry, providing many 
benefits for customers. 

Keunz ASCs with aerodynamic girders at APMT Tangier Med 2
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