
What is a supercontainer?

The supercontainer is specially designed for packing high-
level radioactive waste for disposal. High-level radioactive 
waste produces heat and needs to cool off for at least 60 
years at the surface. Only then can the waste be packed in 
supercontainers and can the supercontainers be placed in a 
repository. After disposal, the waste will continue to give off 
heat for a few hundreds to thousands of years. All that time, 
the supercontainer must safely contain the waste. This way, 
the radioactive substances do not enter into contact with water 
and will not spread through the clay during this ‘warm phase’. 
However, part of the high-level radioactive waste remains 
radioactive for longer than the warm phase and the life span of 
the supercontainer. Thanks to the clay, the waste continues to 
be isolated from people and the environment for hundreds of 
thousands of years.

What is the structure of a 
supercontainer like? 

The supercontainer consists of several barriers that contain 
the waste. The drums of high-level radioactive waste (1) are 
surrounded by a 3 cm thick carbon steel overpack (2). In turn, 
this overpack is surrounded by a 70 cm thick concrete buffer  (3). 
The whole is packed in a 6 mm thick stainless steel envelope  (4).

The concrete buffer serves a double purpose. The first purpose 
is to protect employees during the transport of the containers 
against the radioactive radiation emitted by the waste. In 
addition, the concrete buffer guarantees specific chemical 
conditions (alkaline environment) for thousands of years, as 
a result of which the carbon steel overpack will corrode only 
very slowly. That is the second purpose. This ensures that 
the radioactive waste remains outside the reach of water for 
thousands of years.

The supercontainer and its various barriers.

How does one build
a supercontainer?
In Belgium, scientists and engineers are studying how high-level radioactive waste 
can be safely disposed of in clay layers. The idea is for the waste to be packed in special 
casings (called supercontainers), which will then be placed in underground galleries. 
Commissioned by ONDRAF/NIRAS, a nearly full-scale supercontainer has been built and 
measurements have been performed to study the behaviour of the materials used. EIG 
EURIDICE took part in this project.



Gradual construction 

The supercontainers will be built above the ground, after which 
they will be placed in the underground disposal galleries 
horizontally. First, a hollow concrete cylinder with a 70 cm thick 
wall is made. There is an opening at the top of the cylinder. 
Then, the high-level radioactive waste, surrounded by the 
carbon steel overpack, is placed inside the concrete buffer. 
Finally, a concrete lid is poured onto the cylinder to seal it. A 
stainless steel casing surrounds the whole. After its closure, 
the supercontainer will gradually warm up as a result of the 
residual heat that is released from the high-level waste. 

Demonstration test

To test the practical feasibility of this design, scientists are 
building a scale model of the supercontainer. The model has the 
same diameter and thickness as the design and is slightly less 
than four metres high. The length of a real supercontainer will 
vary between 4 and 6 metres, depending on the type of high-
level waste. The heat given off by the radioactive waste in the 
supercontainer is simulated using a heating element. The tests 
are being performed in collaboration with Ghent University. 
The concrete experts there have a suitable laboratory at their 
disposal for these large-scale demonstration tests. 

The scale model teaches us how a supercontainer can be built 
that complies with all the safety requirements for geological 
disposal.

Taking into account the large dimensions and the crucial 
importance of the concrete, particular attention is paid to the 
construction of the concrete cylinder. The scale model does 
not have a stainless steel casing on the outside, because all 
attention is focused on studying the concrete. During the test 
large amounts of fresh concrete are poured between two steel 
moulds (see photograph). The engineers use self-compacting 
concrete for this. The composition of this concrete is adapted 
to the requirements of the supercontainer. This fresh concrete 
ensures that the different materials that are successively poured 
into the mould form a solid hollow cylinder after hardening. 
The composition of the concrete provides the right chemical 
conditions to protect the carbon steel. 

After a period of at least 28 days, during which the concrete can 
harden, the carbon steel overpack is placed in the centre of the 
concrete cylinder, together with a heating element to simulate 
the heat production of high-level radioactive waste. After that, 
the test model is closed at the top.

View from above of the sensors that are placed between the two moulds before 
the concrete is poured.

Construction of the 
concrete cylinder 

Placement of the 
carbon steel overpack 

Installation of the 
concrete lid



Observations

Inside the mould there is a large number of sensors. These were 
installed beforehand and communicate all alterations that occur 
in the concrete. In this way, both the alterations occurring during 
the hardening process and after the installation of the heating 
element were monitored. These measurements are useful to 
test and/or confirm the reliability of the model calculations 
performed beforehand with respect to the mechanical and 
thermal behaviour of the concrete. 
During the hardening process small cracks may appear in 
the concrete. The formation of these cracks is also studied. 
Superficial cracks can be detected quite easily using various 
measurement techniques on the outside of the cylinder. To 

determine whether these continue 
inside the concrete casing, a few 

boreholes have been made in 
the cylinder.

Results
 
Based on the tests that have been performed up to now we can 
assume that the current design of the supercontainer is feasible. 
The types of concrete used make it possible to build a concrete 
cylinder that is made up of a single piece. The measurements in 
the concrete confirm the calculations performed beforehand 
with respect to the mechanical and thermal behaviour of the 
concrete. The formation of cracks during the hardening process 
of the concrete and their impact on safety is currently being 
studied further. 

Future steps

In the future, similar tests will be performed to test the 
production of the concrete lid and the stainless steel casing. 
These fit into the research into geological disposal, which is 
aimed at further optimising the concept of disposal. 

The fresh concrete is cast between the two moulds. The heating element is 
placed in the inner space, surrounded by a layer of carbon steel (the overpack).

Detailed study of cracks on the surface 
of the concrete cylinder.

After hardening, the moulds are removed. The result is an almost 4 meters high 
solid hollow cylinder in concrete.

Before After
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EIG EURIDICE

EURIDICE is an Economic Interest Grouping (EIG), a joint venture between the Belgian Agency for Radioactive Waste and Enriched Fissile 
Materials (ONDRAF/NIRAS) and the Belgian Nuclear Research Centre (SCK•CEN). EURIDICE manages the HADES underground research facility 
and conducts research on the safety and feasibility of geological disposal of high-level and/or long-lived waste in an underground clay 
formation in Belgium. In doing so, it makes a significant contribution to the national disposal programme of ONDRAF/NIRAS.

COME AND VISIT US!

EIG EURIDICE has an exhibition about research on the disposal of radioactive waste and, work permitting, its HADES underground research 
laboratory is also open to visitors. Visits are only possible on weekdays for groups of no more than 17 people. Visitors must be at least  
18 years old and will be escorted by an experienced guide.

You can find further information about visiting EIG EURIDICE at www.euridice.be.

Visits must be requested in advance by sending an e-mail to: info@euridice.be
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