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This must be one of the most 
extraordinary activities at the ser-
vice of mankind, and it was made 

possible also thanks to the contribu-
tion of Mapei.
Inaugurated on the 26th of February on 
the Svalbard Islands in Norway, the larg-
est phyto-genetic bank in the 
world, the Global Seed Vault 
hosts examples of unique 
varieties of the world’s most 
important flora. According 
to Jacques Diouf, Director-
General of the FAO (Food and 
Agriculture Organization of 
the United Nations) who inaugurated 
the complex, the gene bank offers 
“a guarantee, on a world-wide level, 

PROJECTS

THE GLOBAL SEED VAULTTHE GLOBAL SEED VAULTTHE GLOBAL SEED VAULTTHE GLOBAL SEED VAULTTHE GLOBAL SEED VAULTTHE GLOBAL SEED VAULTA R C T I CA R C T I CA R C T I CA R C T I CA R C T I CA R C T I CTHE GLOBAL SEED VAULTTHE GLOBAL SEED VAULTTHE GLOBAL SEED VAULTA R C T I CTHE GLOBAL SEED VAULTTHE GLOBAL SEED VAULTTHE GLOBAL SEED VAULTA R C T I CTHE GLOBAL SEED VAULTTHE GLOBAL SEED VAULTTHE GLOBAL SEED VAULTA R C T I CTHE GLOBAL SEED VAULTTHE GLOBAL SEED VAULTTHE GLOBAL SEED VAULT
Mapei, with the largest phyto-genetic bank in the world, to safeguard the future

to face up to the challenges of the 
future”.
Because of the task it must carry out, 
the inviolability it must guarantee and 
its universal value, it evokes legendary 
and memorable constructions, such as 
Noah’s Ark and the Pyramids.
To those who are used to watching 

18 degrees below zero, 
the temperature at which the 
seeds are conserved

science-fiction films, it is similar to a 
docking station for space ships, or the 
ice-bound headquarters of Spectra, the 
organisation against which the most 
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In accordance with the Biodiversity 
Treaty, the Svalbard gene bank will 
receive about 200,000 types of seed, 
although its total capacity is of around 
4.5 million samples, for a total of 
around 2 billion seeds.
The construction of the complex was 
financed by the Norwegian govern-
ment. According to the FAO, the world 
gene vault “is essential to increase the 
productivity of crops, to reduce the 
effect of climate change and the spread 
of diseases and parasites, and to guar-
antee a supply of genetic resources for 
the future.
The diversity in production is constant-
ly under threat of natural disasters and 
of those caused by mankind”.

famous secret agent of all times, James 
Bond, has been battling for more than 
30 years.
The past and the future blend togeth-
er when trying to describe this work, 
capable of inspiring a wide range of 
unexpected thoughts and emotions.
The seed vault has been built inside a 
frozen mountain close to the village 
of Longyearbyen, in the archipelago 
of the Svalbard Islands, around one 
thousand kilometres to the north of 
the Norwegian coast. According to 
the FAO, the permafrost and rock for-
mation of the mountain will ensure 
that, even if there are power cuts, the 
genetic material conserved in the vault 
will remain frozen and protected.
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The Contribution of Rescon Mapei
Mapei has also contributed to this 
important project which is destined to 
challenge the onset of time, through 
the Norwegian subsidiary Rescon 
Mapei AS. In fact, the bank was cre-
ated mainly to face up to the future 
challenges of climatic change.
In the spring of 2007, Rescon Mapei 
was heavily involved in the building of 
the entrance tunnel to the vault, which 
was dug into the frozen rock.
The job of building in the permafrost 
was quite a challenge, which Rescon 
Mapei approached by using innova-
tive products designed by the Group 
especially for extreme climatic condi-
tions.
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Photo 1.
Drilling of the rock.

Photo 2.
The first blast in May 2007 marked the start of 
work on the tunnel.

Photos 3 and 4.
View of the tunnel and work progress.

Photo 5.
External view of the tunnel.

Photo 6.
Anchoring rock bolts in the permafrost rock: 
a mixture of Nonset 120 FF and Zinkbolt 
mortars was used for this operation.

Photo 7.
Application of Murtett, a special protective 
and decorative cementitious coating.

Photo 8.
The final effect after applying Murtett.

The structure is made up of three 
underground chambers, reinforced 
with special concrete. The tempera-
ture of the materials was one of the 
most difficult challenges, and Rescon 
Mapei rose to the challenge with a 
series of high technology solutions 
and really special products. But let’s 
look more into the technical details to 
try and grasp the real importance of 
this work, and who are the 
leading players.

Description of the Works
The vault for the Svalbard 
Seed vault is about one kilo-
metre as the crow flies from 
Longyearbyen Airport, and around 
130 metres above sea level. 
The entire complex has been built 
underground in the permafrost and 
has a constant temperature of approxi-
mately -3/-4 °C.
Permafrost is a phenomenon which 

consists in the perennial freezing of 
the ground, and means exactly this: a 
territory where the ground is perma-
nently frozen. 
As we already pointed out, the com-
plex was designed to have a more 
or less eternal service life. This place 
considers all possible scenarios of a 
rise in the level of the oceans, caused 
by global climatic change.

The complex has been built so deeply 
into the mountain that any kind of 
climatic variation on Svalbard, as far 
as current experience and knowledge 
is concerned, will have no effect on 
the thermal sealing effect of the per-
mafrost. In fact, the temperature will 

268,000 samples 
were stored in the seed vault 
on the day of inauguration



the front surface of the raised part 
are decorated, so that they reflect the 
polar light and offer a sensation of 
changing, incandescent light.

The Maximum Safety
The external half of the entrance tunnel 
is made up of a steel tube with a diam-
eter of approximately 
5 metres. This tube 
goes through the layer 
of snow, ice and loose 
rock, right up to the 
heart of the mountain. 
The method of exca-
vation which was used 
was the Norwegian 
conventional method 
of drill and blast. 
The rock is supported by shotcrete 
and rock bolts. The rock bolts are 6 m 
long by 25 mm in diameter. The bolts 
are anchored with rock bolt mortar.  
The permafrost helps to maintain sta-

remain stable even if there are techni-
cal problems for short periods, such as 
black-outs.

Three Underground Chambers
The project consisted of three sepa-
rate underground chambers. 
Each chamber has a storage capacity 
of 1.5 million different types of seeds. 
The electrical circuit, supplied by elec-
tricity generated on site, will keep the 
internal temperature at a constant 
level of -18° C. The chambers have a 
special shelving system to store pre-
packaged seed samples which arrive 
from the donor countries. 
Access to the chambers is through 
a tunnel approximately 120 m long, 
and the entrance door to the tunnel 
is the only part which is visible from 
the outside. The tunnel is long and 
narrow and is made from reinforced 
concrete and brushed stainless steel. 
The external surface of the roof and 

9

3

7

4

8

bility, however during the construction 
period, the local zones surrounding 
the tunnel is slowly being defrosted. 
The internal floor is in asphalt, and the 
entire complex is illuminated using 
electric lighting.
A closed-circuit camera system has 
been installed to guard against illegal 

intrusion. Close to the 
tunnel entrance, there is 
an office area and spaces 
dedicated to temporary 
work activities, which 
are only heated in those 
periods in which people 
are working in them.
The total area of the seed 
vault is approximately 
1,000 m2.

The complex was designed by the 
consultancy firm Barlindhaug Consult 
AS from Tromsø, which also has offices 
in Longyearbyen. Multiconsult AS con-
tributed in the design of the geo-

4.5 million
the number of 
samples which 
may be stored in 
the seed vault
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technical architectural solutions and 
landscaping. 
The architecture was designed by 
Peter W. Søderman from Barlindhaug 
Consult.

The Commitment of Mapei
Technicians
When shotcrete is used, it is important 
that the internal temperature of the 
material is taken into consideration, 
while development of the mechani-
cal strength depends on the chemi-
cal reaction among the cement, water 
and alkali-free setting and hardening 
accelerators. In those areas where the 
quality of the rock is quite good, it is 
not necessary to apply large thick-
nesses of concrete, and a 8-10 cm layer 
is usually sufficient. 
As we will see, this premise is very 
important in order to understand 
the reasons for which this opera-
tion was particularly challenging. 
On Spitsbergen, there are no mixing 
plants, and all the concrete had to be 
mixed by the local contractor Leonhard 
Nilsen & Sønner AS. 
Rescon Mapei was involved in this 
phase from the very start, to find the 
most suitable solutions and to supply 
a ready-to-use, dry mortar in order to 
make on-site spraying operations. 
A new product, RM SPRØYTEBETONG*, 
was developed specially for these 
requirements. 
This dry mortar, which is supplied in 
1,200 kg big bags, was formulated 
on the basis of a typical Norwegian 
shotcrete using 470 kg of cement per 
cubic metre. 

Photo 9.
View of the site with the 

entrance area 
almost completed.

Photo 10.
Work completed in the seed 
storage area, where Rescon 

Mapei shotcrete was used.

Photo 11.
The reinforced concrete and 

brushed stainless steel entrance 
to the seed bank.

Photo 12.
The refrigeration rooms.

Photo 13.
The arrival of the seeds 

on the day of inauguration.



The cement selected for this applica-
tion was one which is widely known 
for its quick-setting characteristics.
The mortar production plant in Rescon 
Mapei has different sand grain sizes, 
with a maximum size of 4 mm.
However, a normal Norwegian shot-
crete has an aggregate size of up to 8 
mm. Therefore, aggregates 4 – 8 mm 
was supplied in addition.

Apart from the dry 
mix, Rescon Mapei 
also supplied admix-
tures and an alkali-
free accelerator. 
The admixture used 
for the concrete was 
DYNAMON SX-N*, 
a superplasticizer 
of the latest gen-
eration. It is char-
acterised by a high 

capacity to reduce the amount of mix-
ing water required.
The concrete was mixed with hot water 
in combination with rapid cement to 
obtain a higher initial temperature 
and reactivity with accelerator. This is 
why a retardant was used: MAPETARD 
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SD-2000*, liquid admixture for sprayed 
concrete.
During spraying, a setting accelera-
tor admixture is added. In this case, 
MAPEQUICK AF-2000* alkali-free set 
accelerator for shotcrete was used. 
When using this product, the retarding 
effect of MAPETARD SD-2000* is neu-
tralised by the alkali-free accelerator.
  
Reinforcing the Permafrost
Rock bolting in permafrost is a hard 
task, because the temperature is con-
stantly below freezing point.
Rescon Mapei has designed a system 
for anchoring rock bolts at tempera-
tures as low as -25°C. 
For this particular job, a mix of prod-
ucts was developed, with the aim of 
optimising the balance between mix-
ing times and workability.
In particular, a mix of NONSET 120 FF* 
and ZINKBOLT* pre-blended mortars 
was proposed. 
During the period immediately prior 
to construction of the tunnel, two UTT 
technicians from Rescon Mapei, Roy 
Hansen and Thomas Beck, worked 
closely with the contractor in order to 

6 million Euro
the amount of money donated 
by the Norwegian Government 

to finance the construction. 
Maintenance will cost almost 

78,000 Euro per year

Photo 14.
One of the three chambers 

fitted out with a special 
shelving system for the seed 

samples.

Photo 15.
The packaging used to send 

the seeds from countries 
from all over the world.
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optimise the mix design and applica-
tion. The entrance to the tunnel was 
excavated during the first weeks. 
The start of the construction of the 
tunnel took place at the beginning of 
May, 2007. In only four months, the 
access tunnel (approximately 120 m 
long) and the three storage chambers 
were completed. The sprayed con-
crete was mixed in an automatic mixer 
directly on site.
In the autumn of 2007, excavation of 
the tunnel was completed. The entire 
concrete surface was treated with a 
layer of MURTETT*, a special cemen-
titious coating produced by Rescon 
Mapei, which is used for both pro-
tective and decorative purposes. It is 
available in two colours, white and 
grey, and the white version was cho-
sen for this project. 
MURTETT* is a cementitious product 
which does not contain any anti-freeze 
agents.
The product may be applied by hand 
or by spraying and, for this opera-
tion, the latter method was chosen. 
In this case, spraying the material on 
frozen concrete was a critical process. 
Because no accelerator could be used 
in the spraying process, due to risk of 
colour change, there was a risk of get-
ting problems with frost in the fresh 
product.


The brushed stainless steel access to the vault.
The external surface of the roof and the front 
surface of the raised part are decorated, so 
that they reflect the polar light and offer a 
sensation of changing, incandescent light.


The external half of the tunnel is made up of 
a steel tube with a diameter of approximately 
5 metres.


Areas to be used for offices for temporary 
work operations.


The three separate underground chambers 
where the seeds are stored at a constant 
temperature of -18°C.
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Noah’s Ark - Global Seed Vault  - Svalbard 
Islands (Norway)
Work: construction of an underground 
tunnel and areas in the permafrost and in 
the rock
Years: 2007-2008
Customers: the Royal Norwegian Ministry of 
Agriculture and Food, the Royal Norwegian 
Ministry of Foreign Affairs, and the Royal 
Norwegian Ministry of Environment
Project: Peter W. Soderman (MNAL), 
Barlindhaug Consult AS
Project Owner: the Norvegian Directorate 
of Public Construction and Property 
Project Manager: Magnus Bredeli Tveiten
Contractor: Leonhard Nilsen & Sønners AS
Contractor’s Project Manager: Gudmund 
Løvli (Leonhard Nilsen & Sønner AS)
Work Management: Bjørn Arne Bjørkmo 
(Leonhard Nilsen & Sønner AS) 
Mapei Co-ordinators: Roy Hansen and 
Thomas Beck - UTT Rescon Mapei AS 
(Norway)

TECHNICAL DATA

*Mapei products: the products 
mentioned in this article belong to the 
“Admixtures for Concrete” and “Products 
for Underground Constructions”. The 
technical data sheets are available on 
the “Mapei Global Infonet” DVD and at 
the website www.mapei.com. 
Mapequick AF 2000: alkali-free set 
accelerator for shotcrete.
Mapetard SD 2000: admixture 
for concrete and mortars with 
retardant effect.

The other products mentioned in the article 
(Dynamon SX-N, RM Sprøytebetong, 
Murtett, Zinkbolt and Nonset 120 FF) 
are only manufactured and distributed in 
Northern European countries by Rescon 
Mapei AS, the Norwegian subsidiary of the 
Mapei Group. For further information, see the 
web sites www.resconmapei.com and
www.utt-mapei.com.

In order to avoid it freezing before 
hardening, the tunnel system was 
divided into sections, and each one was 
heated to make sure that MURTETT* 
did not freeze during the first hours.

A Special Team by Rescon Mapei
Exceptional results were made possible 
by expert technicians and technologi-
cally avant-garde products, developed 
to offer maximum performance under 
the most difficult conditions.
Just like the Mapei team dedicated to 
this specific sector, whose motto is: 
“By your side in the tunnel, from the 
beginning to the end of the job”.
This is the Mapei UTT (Underground 
Technology Team): the international 
Mapei task force (capable of interven-
ing anywhere in 
the world with-
in 24-36 hours), 
specially trained 
to satisfy all the 
r e q u i r e m e n t s 
of those who 
operate in the 
u n d e r g r o u n d 
c o n s t r u c t i o n 
sector.
This work was 
the result of the 
commitment for research and devel-
opment of a complete range of spe-
cific products, and the dedication of 
the team members which unite pro-
fessionalism and experience.
Which is why, once again, Mapei 
offered its services as a problem solver, 
to contribute in helping to make what 
man creates durable over time.

The work team which achieved this 
prestigious project on the day of the 
inauguration.

The photos published on these pages are by 
Even Bratberg, Cary Fowler and Mari Tefre.
The illustrations were supplied by Global 
Crop Diversity Trust, whom we kindly thank.
For further information: www.croptrust.org.




