
12th Congress INTERPRAEVENT 2012 
Grenoble / France – Extended Abstracts 
www.interpraevent.at 

 
 

RELIABILITY OF AVALANCHE PROTECTION STRUCTURES 

Olivier Marco1 

INTRODUCTION 

This article is a contribution to the ongoing debate in France regarding the granting of building 
permits below natural hazard protection structures. 
The first step is to determine the reliability of the structure.  
This reliability is based on the following 3 principles: 

1. The structure has a clearly identified owner, responsible for its maintenance. 
2. The technical characteristics of the structure actually correspond to the phenomenon for which 

it was designed 
3. Any increase in the hazard resulting from a malfunction of the device has been evaluated. 

 
This article concerns the possibility of an Avalanche Active Protection Structure (AAPS2), such as 
metallic nets, horizontal and vertical-framed metallic barriers (excluding earthworks (terracing) and 
reforestation) actually increasing the hazard. It is drawn from a survey among all the RTM 
departments (officials departments in charge of the Restoration of Mountain Territories in the French 
Alps and Pyrenees). 

INCREASED HAZARD RESULTING FROM FAILURE OF A PROTECTION STRUCTURE 

The notion of an increased hazard following failure of a structure is very common in risk analysis and 
more particularly in the field of hydraulics. Failure of a dam can lead to an exceptional hazard which 
would not have happened if this structure were not present. Such events have been observed in the past 
and sometimes caused major disasters in France (failure of Malpasset dam). The corresponding 
phenomena are today beginning to be understood scientifically and can be described both qualitatively 
and quantitatively. 
 
Can this notion be transposed to AAPS2 ? 
 
This notion was introduced for the first time into a provisional version of the avalanche hazard 
prevention plan (PPR) methodology guide, available from the www.prim.net website. It recommends 
"assessing the absence of aggravating effects due to a threshold effect with regard to nets and fences 
which would, in certain exceptional conditions, be covered with snow [Fig. 1] potentially leading to 
avalanches that are more voluminous than if purely natural". 
Up to now no scientific approach has been proposed. In the absence of any scientific certainty able to 
quantify the increased risk resulting from the failure of an active avalanche protection structure, field 
observation could be of particular value in attempting to identify some initial answers. 

HAVE SUCH MALFUNCTIONS ALREADY BEEN OBSERVED?  

1. Methodology 
A limited survey through the existing structures and the problems these have encountered was made 
by the RTM Departments throughout the whole of the French Alps and Pyrenees. Although this 
inventory, based on archives and only a few field visits, cannot claim to be exhaustive, there is no 
doubt that, in line with their mission of assessing the official authorities since 1860, the RTM 
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departments nonetheless have stored data, however scant sometimes, on most events having had 
significant consequences for the protected assets after the failure of an AAPS. 
 

 

Fig. 1 Structure destroyed by an avalanche 

2. Main findings 
This survey highlights malfunctions which are most often linked to mistakes in the design and 
installation of the structures, as well as to a lack of upkeep. However, in a vast majority of cases, the 
avalanche which destroyed the structure did not exceed its known expansion limits.  
However, in only one very particular case, it would seem probable that the failure of the structure 
enabled a far larger avalanche to develope than would have occurred on the site if it had not been 
equipped in that way. This case is described as follows: 
It consists of an anti-avalanche net system devised for the protection of a ski slope against frequent 
avalanches coming from smooth and very steep (up to 45°) rock slabs. Those slabs do not naturally 
allow a great accumulation of snow. After the upper line of the system broke under overload, the 
entire snow cover, artificially held, set in motion, taking along with it the whole of the system. 
Fortunately, no injury nor human loss were reported. 

CONCLUSION  

The two main conclusions are: 
 To the best of our knowledge, no disasters have occurred in France as a result of an AAPS 

malfunction. Therefore, those systems have allowed an important mitigation of the avalanche 
danger over human-occupied areas. In fact, in certain European countries, these structures are 
taken into account when drawing up risk maps. 

 The study however shows that an aggravation of the hazard as a result of an AAPS 
malfunction cannot be completely ruled out in particular situations, such as installations on 
steep smooth slabs. A detailed study is thus necessary when sites such as these have to be 
equipped in order to protect inhabited areas. 
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