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INTRODUCTION 

Several methods are developed in different geology and geotechnical engineering companies. Some 
references exist in France, but they not permit to conclude and justify with enough precision the stakes 
analysis and so that the choice that must be followed by project owner. 
Beyond the technical expertise, this method permits to analyse the phenomenon with more precision 
since the topographic repartition of the rocks masses in a cliff, the triggering phase of the rock fall, the 
propagation along the slope, to the impacting of the staking areas. Particularly, this method can permit 
to quantify the stakes vulnerability and justify construction priorities between several parts of the site 
which have at first the same risk level. By this away, this method provides a precise analysis to take 
into account both the technical side than the stake vulnerabilities one, which is much more adapted to 
the mayors and state services needs and requests. 
Rock falls risk determination declines in three stages:  

1. The analysis of the rock fall hazard  
2. The propagation hazard (trajectography) 
3. The analysis of potential damage on stakes 

ROCK FALL HAZARD 

The rock falls hazard is analysed by the knowing of the triggering areas in the cliffs, the volume 
classes of the potential instable rock masses and the density of instable rock masses. The volume class 
for an instability rock mass group both the previous volume of the rock mass before the fall and the 
remaining volume that could impact the stakes. Then there are about twenty possibilities for the 
instability classes’ classification. The kind of instability class will have a direct impact on stakes and 
the way we can protect them. 
The expertise determines a rupture probability of the rock mass in a corresponding delay, and the 
number of instability rock masses in the different classes. This leads to the falling hazards. 

PROPAGATION HAZARD 

. 

Fig. 1 Example of a rock fall and a trajectography simulation 

The trajectography studies provide axial fragmentation, propagation probability and axial dispersion 
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POTENTIAL DAMAGE ON STAKES 

The damage on stakes must be declined in different sides: exposed delay for a strake, human 
consequences, strategic importance of the stake, socio-
economic repercussions, engineering construction 
possibly damaged, striking conditions, on-accident 

.  

ample of stakes: a construction and a highway for the same cliff 

possibility
 
 
 
 
 
 
 
 

Fig. 2 Ex

All the damages on a strake area can be numbered to give a level of vulnerability. 
With theses elements, we can succeed in concluding to the protecting construction way with 
quantifying stakes analysis. 
 

 

Fig. 3 Method organ gram 
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