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Typical cross section through the reinforced avalanche barriers

Reinforced soil walls: Reinforced avalanche 
barriers, Mittenwald, Germany

Mittenwald is located in the Northern 
foothills of the Alps in Bavaria, near 
the Austrian border, Southeast of 
Garmisch-Partenkirchen. In February 
1999 an avalanche came very close to 
destroying houses and roads, and from 
that date community leaders pursued 
the goal of providing an effective 
avalanche barrier to protect against 
future avalanche fl ows. 

The avalanche source area is 
approximately 4.3 ha, part of which 
has a very steep track of 73°. Large 
avalanches fall straight down towards 
the Mittenwald valley fl oor. Simulations 
have shown that an extreme avalanche 
can have a fl ow width of 100 m, a fl ow 
height of 4 m and a downslope velocity 
of 40 m/s. Such a destructive avalanche 
threatens various residential areas of 
Mittenwald, its road infrastructure and 
high voltage power lines. 

To ensure effective protection of 
Mittenwald, two protection barriers 
were constructed. One avalanche 
protection barrier was located at the 
foot of the avalanche fall line with a 
length of 310 m and a maximum height 
of 25 m with a 70° slope facing on the 
upper side. Another avalanche barrier 
was connected to the fi rst one, with 
a length of 140 m and a height of 13 m 
with a 70 ° slope facing on both sides.  
Additionally, the valley station of the 
cable car was relocated away from 

any avalanche fl ows and a system 
for artifi cial avalanche triggering 
and automatic snow depth recording 
was installed in the catchment zone. 
The project was designed to prevent 
the fl ow part of the avalanche from 
reaching the federal road and the 
residential areas. The wet snow 
avalanche is defl ected by the barriers 
and guided in a predetermined 
avalanche path to a designated 
deposition area.

Construction earthworks required a 
total volume of 150,000 m³ of earth 
and rockfi ll removal. Only 16 workers 
were employed with three excavators, 
two bulldozers, a roller and two dump 
trucks. The bulk material was blasted 
out of the valley fl oor and processed 
on site, providing high-quality fi lling 
material. At the same time, space was 
also created for the snow masses 
expected in the event of an avalanche, 
which can be deposited in front of the 
avalanche barriers. For the Mittenwald 
residents, the construction remained 
almost hidden from view, as the cycle 
between extraction and recycling 
took place within the construction site 
boundary.

The protection barriers utilised the 
Polyslope® S reinforced wall system 
which included the wire mesh facing 
set at a 70° face angle, Miragrid® GX 
geogrid reinforcement and compacted 

reinforced fi ll. The construction of the 
two avalanche protection barriers 
resulted in large structures, but not 
at the expense of visual appearance. 
Planting vegetation on the face ensures 
that they are not perceived as “foreign 
bodies” in the landscape. In spite of 
the 70° steep face, a simple and quick 
implementation of surface greening was 
found by using locally grown willow 
cuttings. The insertion of these plants 
already resulted in vegetation growth 
during construction. As the willows 
grow, their root system reinforces the 
surface area of the wall facing.

The layers of Miragrid® GX geogrid 
reinforcement ranged in tensile 
strengths from 35 kN/m to 160 kN/m 
and were used in different embedment 
lengths depending on their levels within 
the barrier walls. The vertical spacings 
between adjacent reinforcement layers 
were a constant 0.6 m. 

The smaller protection barrier 
built parallel to the federal road 
was completed in 2016 with a total 
reinforced fi ll volume of 25,000 m3. The 
larger protection barrier, which slows 
down and diverts the incoming snow 
fl ow was begun in 2017. It integrates 
into the steep terrain and has an arched 
curve to defl ect the snow fl ow. A 3 to 
5 m high rock scour protection layer 
was placed at the foot of the upper 
side of this barrier. In the event of an 
avalanche, this scour protection layer 
is expected to protect the barrier from 
damage. 

Due to the simplicity of the Polyslope® S 
reinforced soil system, the construction 
work was completed during the summer 
of 2017 thus the safety of the population 
of Mittenwald could be guaranteed as 
early as the winter 2017/2018.

Within a few days over the New 
Year, the Northern side of the Alps 
experienced fresh snowfall of a 
magnitude not seen in decades. For 
the combined avalanche measures in 
Mittenwald it was the best opportunity 
to put their interaction to the test. 
Several times, the threatening snow 
depth was reached in the Karwendel 
and blasted off in a targeted manner. 
The snow masses were slowed down, 
successfully defl ected and deposited by 
the avalanche protection barriers.

Client: Gemeinde Mittenwald/
Wasserwirtschaftsamt Weilheim, 
Germany. 

Consultant: Klenkhart & Partner 
Consulting GmbH, Germany. 

Contractor: Habau Hoch- und 
Tiefbaugesellschaft GmbH, Germany. 

Site preparation works

Installation of Polyslope® S mesh facing along 
with humus growth medium and Miragrid® GX 
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