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INTRODUCTION
Narrow fjords with steep mountainsides are a 
challenge for road safety in Iceland, Norway and 
many other mountainous countries. Conventional 
mitigation measures in the run-out zone, like 
dams, are usually not applicable due to limited 
space. Supporting structures in the starting zone 
are in many cases too expensive in relation to the 
traffic volume of the road. Therefore space-saving 
structures are needed.
While steel sheet piles are well known as a wall 
material in piers and in excavations in loose and 
unstable soil, there are virtually no reports on their 
use in mitigation against rapid mass movements. 
However, for over twenty years steel sheet piles 
have been protecting road sections in Iceland 
against small snow avalanches and rock falls. These 
typically 3 m high structures have proved to be 
useful and have resulted in fewer road closures 
even though the snow cloud and part of the dense 
part can overtop the wall. Larger/higher structures 
to stop larger avalanches are feasible.
Little is known about the forces that avalanches or 
rock falls exert on the steel sheet piles and how the 
latter react to these loads. Yet good control over this 
is necessary for ensuring the functioning of the 
walls and optimizing their design also with respect 
to cost. For this reason, the Icelandic Road and 
Coastal Administration (IRCA) and the Norwegian 
Geotechnical Institute (NGI) decided to instrument 
one such wall.

THE TEST SITE
The first installations of steel sheet piles were 
alongside the road in Óshlíð just outside of 
Ísafjörður in Iceland. The experience from these 
steel sheet pile walls was positive and therefore 
protection of other road sections was considered. 
The road section between the villages Dalvik and 
Ólafsfjörður in northern Iceland is known for high 
avalanche activity, especially along the section just 

outside the abandoned farm at Sauðanes. IRCA 
installed three steel sheet pile sections in three 
known avalanche paths, each of about 50 m in 
length. Avalanches usually fall several times per 
winter in these paths. Even though they are rather 
small, they are nevertheless big enough to throw 
cars off the road.
The steel sheet pile wall measures about 3 m above 
the ground and approximately 1.5 m in the ground 
see Fig.1. It is built of Z profiles, which gives ap-
prox. 45 cm depth of the form in flow direction. 
Due to the thin layer of loose material at the site,  
it was necessary to excavate a trench, fill it with 
compacted gravel, and drive the sheet piles into it.
In order to have sufficient storage capacity for snow 
avalanches and to dissipate part of the kinetic 
energy of both rocks and snow avalanches, the foot 
of the slope was removed to a distance of about 16 
m from the wall. It is, however, necessary to clear 
this area from avalanche debris after each event 
because subsequent avalanches would otherwise 
easily overflow the wall.

INSTRUMENTATION
The instrumentation consists of five strain gauges 
that are located on the middle sheet of the wall at 
231, 144, 67, −10 and −87 cm from the ground 
surface. Two further strain gauges are located on 
the fifth sheets to the north and the south from the 
central one, respectively, at a depth of −10 cm from 
the ground surface. The signals from these seven 
sensors are sampled at 270s-1 and stored in Camp-
bell CR 5000 data logger that is placed on the 
outside of the wall and can be accessed remotely. 
The battery is sufficient for two months of continu-
ous unattended operation and 100W solar panel is 
also as a reserve power. The data is sent through a 
3G router to the base in Kópavogur Iceland.
The strain gauges were installed in January 2015, 
and until the end of March 2015 no avalanche has 
hit the wall (which is unusual for this location in a 
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normal winter). Therefore, no results can be 
presented yet, but we expect to obtain measure-
ments later this winter and/or during the winter 
2016.

CONCLUSIONS
Sheet pile walls can provide adequate and cost-
effective protection against rock fall and small snow 
avalanches. They are particularly valuable in 
locations close to the foot of slopes where there is 
little space available. The ongoing measurement 
campaign on a road in northern Iceland will help to 
optimize their design and to put the dimensioning 
of such structures on a secure footing.

Figure 1. Steel sheet pile wall. Blue lines and red dots indicate roughly the location of the instruments. The red dots on the ground indicate instruments in the ground. 
The width of the excavated area behind the wall is roughly 16 m wide and the length of the wall is roughly 50 m.
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