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INTRODUCTION 

Falling rock protection barriers are metallic structures used as passive measures against rock fall, with 
the scope to intercept and stop the blocks moving along a slope in a rock fall event. Available in a 
variety of types and models, these structures are light, versatile, easy to be installed and maintained 
and particularly effective towards rock fall risk mitigation. For these reasons, they are widely used, 
notably when urgent conditions require fast solutions and neither a comprehensive planning nor proper 
design can be completed. Only recently, the need of appropriate developments of countermeasures has 
led to more systematic investigations on these structures, addressing both formerly devised and 
installed barriers and newly developed systems, as well documented by the lately published European 
Guideline for the Technical Approval of Falling Rock Protection Kit (ETAG 027, EOTA, 2008). 
A precise knowledge of the behaviour of the existing falling rock protection barriers (as well as other 
protection systems) becomes especially crucial when a rock fall risk analysis is applied to an area in 
which protection works might have been previously installed and no information are available on their 
actual response. 
Within such context, the paper describes and discusses a method which enables to accommodate the 
presence of existing protection works in a procedure for rock fall risk assessment. The procedure 
refers to different types of falling rock protection barriers at present installed within the territory of the 
Autonomous Province of Bolzano (PAB) and is conceived so that the results can be interpreted and 
used in a process of hazard assessment. The method essentially features three main stages as 
schematically illustrated in Figure 1. The first concerns the development of a detailed Catalogue of 
protection works. In the second stage, the data in the catalogue are interpreted and used to analyse the 
structural behaviour of the existing works by means of simple numerical models. Finally, in stage 
three, the results of the analyses are used to evaluate the actual effectiveness against rock fall of the 
system under examination. This study forms part of the research activities of the European project 
PARAmount: imProved Accessibility, Reliability and safety of Alpine transport infrastructure related 
to MOUNtainous hazard in a changing climate. 

CATALOGUE  

Over the last years, the Autonomous Province of Bolzano (PAB) has started the laborious process of 
registering all the protection works installed within its territory. The resulting Catalogue includes 
different types and models of falling rock protection barriers, along with other typical passive 
protection systems against rock fall, such as wire nets, rock fall sheds and reinforced earth retaining 
structures.  
With reference to the falling rock protection barriers, the main sources for data acquisition are: on-site 
direct surveys, documentations provided by National or Federal Agencies in charge of protecting the 
relevant road stretches and Manufacturer Companies. For each item, the catalogue provides: the 
position, the geometry and the relevant dimensions, the principal components and corresponding 
materials. A brief description of the item preservation state is also provided along with a detailed 
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photographic description. Where available, data on barrier certifications as well as technical or design 
reports are included. In the Catalogue, barriers with both low and high energy absorption capacity are 
grouped in different typologies, typically named after the Manufacturer Companies  or Agencies.  

NUMERICAL STUDY  

In order to investigate the behaviour of the existing falling rock protection barriers, a finite element 
study of selected typologies has been carried out. In particular, the data collected in the Catalogue 
have been suitably analysed and processed in order to develop a simple FE model of each barrier type 
to be subjected to a set of numerical impact tests at different energy levels. A unique procedure has 
been followed, in its main features similar to standardised full-scale tests of barrier prototypes. 
Experimental results, if available, are used to assess the model behaviour.  
The analyses produce general information on the dynamic behaviour of considered barrier types and 
provide an estimation of its nominal energy absorption capacity. Since the actual conditions deviate, 
in several regards to the nominal, further selected simulations have been carried out in which the 
effects of a variety of conditions on the nominal capacity can be observed. Parametric analyses include 
variation in the model geometry, loading and preservation conditions. The procedure should enable to 
predict the barrier actual effectiveness by comparison between the nominal and actual energy 
absorption capacities. 

HAZARD ASSESSMENT  

The results of the numerical study can 
be thus implemented in the procedure 
for rock fall risk analysis recently 
developed by the Autonomous 
Province of Bolzano (PAB).  
The tool is based on a classic three 
factors approach in which the presence 
of the protection works influences the 
magnitude of the hazard (H). In 
particular, the method consider a 
modified hazard H*, whose magnitude 
relies upon the following parameters, 
relevant to the effectiveness of the 
protection works: nominal 
effectiveness, positioning and 
preservation conditions.  
Data collected in the catalogue, 
integrated with relavant on-site 
investigation of the protection works 
installed in the area and suitably 
interpreted through simple numerical 
analyses will provide the correct values 
of such parameter with reasonable 
accuracy, to enable the analysis to be 
finalised. 
 
 
 
 Fig. 1 A method of analysing the response of falling rock 

protection barriers to produce reliable parameters for rock fall 
hazard assessment. 
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