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Summary 

The abstracts are arranged session by session, following the Symposium program. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 









Combined rockfall and snow avalanche protection measures on 
Klein Matterhorn (Switzerland): innovative concept and challenging 

setting-up at 4000 m a.s.l 
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Real-scale tests on a Reinforced Earth retaining bund impacted by a 
spherical projectile at energies up to 800kJ 

 

 

 

 



 

   

 

 

 

 

 

 



Investigating the behaviour of existing rockfall protection barriers 
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Instrumentation and analysis of full-scale tests in falling rock 
protection barriers 
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Efficiency of flexible structures against small landslides 
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The influence of bloc rotation on the design of rockfall protection 
embankments 
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Figure 2: Particle velocities due to impact of bloc OKT in test  
OKT-2145-B-11-1 
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From local properties to global behaviour of rockfall barriers 
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Generic modelling of rockfall catch fences under impacts 

1 2 2

 

 

 

 



 

 

 

 



Dynamic non-destructive evaluation of rock anchorage 
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Tree-anchored rockfall fences: experimental and numerical studies 

 

 

 

 

 



 

 

 

 



ELITE® facing system: a new approach for superficial rock slope 
stabilisation 
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Figure 1:  ELITE® facing concept 
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Methodology for numerical simulation of Tolosa rock avalanche in 
Argentina 

  

 

′ ″ ′ ″

 

 

 

 

 

 

 

 

 

 

 

1 
2  
3 
4 



 

 

 

 



Microseismic and meteorological monitoring of Séchilienne (French 
Alps) rock slope destabilisation  
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The Chambon landslide (2015) and its consequences 
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Optimization of a rockfall protection embankment above the A43 
highway 

 

 

 

Figure 3:  9-m-height embankment with multi-layer filling 
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Securing the Cliff of Bon Voyage - NICE - A case study of 3D Laser 
scan contribution in an urban blasting 
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Rock debris flow mitigation using flexible structures 

 

 

 

 

 

 

 

Figure 2 and 3 :  example of wire rope barrier against  debris flow   



 

 

 

 

- 

- 

- 

- 

- 

 

- 

- 

- 

- 

 



Rockfall impact load dissipation within a cushion made of a 
granular material 

1 2 3
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Investigating the effectiveness of semi-rigid protection fences 
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Table 1: Failure data 
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Flexible slope stabilization systems: the experience in the use of 
high performance membranes reinforced with horizontal cables. 

 

 

 

 



 

 

 

 

 

 

 

 



Rapid Response to Post Fire Debris Flow Event 

  

 

 

 



 

 

 

 

 

 

 







Monitoring of a rockslide (2003-2015) until failure (Gorges de l’Arly, 
Savoie, France) 
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Figure 2 : Evolution of recorded movements (2004-2014)



Rock fall mitigation strategy over Korbous village (Tunisia) 
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Mont Saint-Michel :  
Unusual rock slope assessment & mitigation option using CE 

rockfall barrier 
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Reinforcement of the face cutting of the tunnel of Djebel El-
Kantour 

(highway east-west, Algeria) 
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Paillon bank reinforcement - Nice - A case study of extensive 
investigations and observational method application 
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 12 topographic targets. 

 

 

 

 

Besides the CPI statements and nails drilling logs allowed adapting the drains network and their characteristics. 

 

Figure 2: Works under progress







Predicting the behavior of landslide in a schist area 
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∫ 𝑑𝝈 ∙ 𝑑𝜺𝑑𝑉 > 0
𝑉

  (1) 

𝑤2𝑑𝝈 ∙ 𝑑𝜺 > 0   (2) 
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Rockfall hazard in the Mont Blanc massif increased by the current 
atmospheric warming 
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Influence of meteorological factors on rock fall frequency 
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Root architecture and growth of candidate plants to stabilize marly 
embankments of the Fez-Taza motorway (Morocco) 
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Figure 1: Mini-rhizotron 
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Figure 2: Root growth of 
Retama monosperma 
against the glass side 

Figure 3: Root growth of 
Acacia cyanophylla 

against the glass side 

’Acacia cyanophylla 

10 cm 5 cm 
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Building a road in a cliff: the case study of the Chambon road 

1 2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



Indirect Vulnerability Assessment for transport infrastructures: 
assessment of constraints on roads exposed to rockfalls   

 

 

   

   

  

 



 

 

 

 

 



INSTABILITE DES PENTES EN ROCHES EVOLUTIVES:  
L’EXPERIENCE DU MAROC 
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Characterization of localized hazard in a marble rock slope using a 
Remotely Piloted Aircraft System (RPAS) and terrestrial laser 

scanning 

1 2 3 4

 

 



 

 

 



Contribution in the risk management of undermined rock slope 
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A real-time seismic and displacement monitoring system for rock 
instabilities assessment : Applying in the french Alps 
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SiteMonitor4D: Automated rock slope stability monitoring using 
high-resolution time-series Terrestrial Laser Scanner data 
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Characterisation of the rock mass for subsurface rock slope design 
based on a multidisciplinary approach 
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Coupling of geophysical methods for weathered rock masses 
characterization in railway field (Morlaix railway cutting case study) 
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Discrete modelling of rock impact on trees to improve forest 
integration into trajectory analysis tools 

 

 

 

 

 

 



 

 

 



Using trajectory analysis tools for embankments design 
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Significance of digital elevation model resolution for numerical 
rockfall simulations 
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Real case of rock avalanches modelled by discrete element method 

 

 

 

1 
2 



 



 

 

http://dx.doi.org/10.1029/2011JF002202


The RAMMS::ROCKFALL MODEL 
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- Trajectory and statistical results. 

 

 

 



Analysis of rock block fragmentation by means of real-scale tests 

 

 

 



 

 

 

 

 

 

 

 

 







Topographic surveillance of a rockfall with a 3D Terrestrial Laser 
Scanner  
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Rockfall frequency in different geomorphological conditions 

 

 

 

 

 

 

 

 

 



 

 

 



The small rock avalanche of January 9, 2016 from the calcareous 
NW pillar of the iconic Mont Granier (1933 m a.s.l., French Alps) 

 

 

 

 
 

mailto:ludovic.ravanel@univ-smb.fr


 

 

 

 







UAV systems for linear outcrop inspection 
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The use of seismic noise for assessing the rock-fall hazard on cliffs 
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Commune of La Roque Gageac (France) 
Works for securing an underground fort 
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Morphosense, a new technology to monitor the geometry of 
critical structures and areas: a rock slope application 
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Survey optimisation to size reinforcement in Rock-cutting 

 

 

 



 

 

 

 

 



Development of a wireless sensor network for rock mass  
deformation monitoring in the Montserrat Massif 
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some gaps due to technical problems with wildlife interaction. 
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Figure 2:  WSN in Montserrat: a) installation 
works; b) ZBLogger for a crackmeter ; c) 

scheme of the network from sensors to 
datalogger in the hub station 

Figure 3:  View in NetMon web interface 
for the proper data management and 
operational control of the system 

http://doi.org/10.1088/1755-1315/26/1/012030


Comparison of lasergrammetry and photogrammetry for rock walls 
diagnosis and monitoring  

 

 

 

1 

 

 

(b) 

Merlon 

(a) 

mailto:quentin.barbier@geolithe.com
mailto:fabrice.guyoton@geolithe.com
mailto:francois.roche@geolithe.com
mailto:jerome.urth@geolithe.com


  

 

 

 

 

(b) Cloud point with echoe 

mode (profile view) 

 

(c) Cloud point with echoe 

mode (profile view) 

 

Figure 4: Overview of vegetation and a protection structure on a cross-

section profile 
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(a) Colorized cloud point 
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A cost-efficient approach to monitor rockfall activity over large 
areas using non-permanent single-camera system (mono-

photogrammetry) 
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A quick method to evaluate the optimum mesh type for 
remediation of unstable rock and soil slopes 

 

 





A method of rockfall protection in municipal monument reserve –a 
case study from medieval town Tabor, South Bohemia 
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Description of Ax-les-Thermes cuttings for a Rock fall hazard 
Benchmark case  
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 , and mechanical properties uncertainties are taken into account 
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Assessment of the slope stability of the deep road cuts excavated 
during the construction of Anamur – Kaledran State Road 
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Sönmez, H., and Ulusay, R. (2002) A discussion on the Hoek-Brown failure criterion and suggested modifications to the criterion 
verified by slope stability case studies. Yerbilimleri, 26, 77-99, Ankara 



Ground pressure calculation over flexible membranes for slope 
stabilization systems through rational geotechnical models. 
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A comparison between DEM and MPM for the modelling of 
unsteady flow 

 

 

 

 

 

 



 

 

 

 



Restitution Coefficients and Roughness Parameters for Non-
Smooth Rigid Body Rockfall Modelling 
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Different rock shapes are ideal to parameterize ground conditions because the statistical distribution of runout positions must depend 

only on the parameter that varied in the experiment, in this case rock shape.  In general we find that the equant shaped rock led to 

longer runout distances, both experimentally and in the numerical computations with the hard contact model. For the equant shaped 

rocks the lateral dispersion, jump heights and runout distribution appears to be correctly modelled (Fig. 3). We emphasize that only 

700 rocks were used in the numerical computations. Similar results are obtained for the platy rocks (Fig. 4); however, the mean 

runout distances in the experiments appears to longer than the mean runout of the calculations.  
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Non-smooth contact mechanics exposed: Detailed insights of rock-
ground interactions 

 

 

 

 

 



 

 

 
 

 



Assessment of rockfall hazard in open-pit coal mines: practical 
application 

 

 

 

  

  

  

 

Figure 1:  Matrix for defining hazard levels 
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Measuring rockfall motion 
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The effect of forests on rockfall occurrence frequency 

 

 

 

 

 

 

 



 

 




