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INTRODUCTION
Rockfall hazard analysis without the use of simula-
tion models is unthinkable in the 21st century. 
However, despite the progress made in the field of 
rockfall simulation, the hazard expert will still have 
to interpret model results and come up with an 
objective analysis. 
A comprehensive hazard analysis should ideally be 
based on a combination of:
–  a thorough inventory of historical events and  
 silent witnesses in the field 
–  an objective and scientific sound definition of  
 hazard scenarios 
–  a comparison of several modelling approaches 
–  an in-depth analysis of the modelling results,  
 accounting for the limitations of the used model.

In that process, the model should, according to our 
opinion, not be used for providing final answers, 
but for assisting in asking the right questions, 
which eventually lead to the final answers. It 
seems, however, that experts increasingly trust 
results of simulation models and convert these 
directly into final answers. By presenting the 
results of two different 3D rockfall simulation 
models, we show how important it is to know and 
understand the underlying philosophy and model-
ling approaches when interpreting the simulated 
results.

METHODS
Two different models, being Rockyfor3D (RF3D; 
Dorren, 2015) and RAMMS::ROCKFALL (RR; 
Glover et al., 2015) were both applied at a site close 
to Trin, in the Canton of Grisons in Switzerland. 
The two models are very different - in simple 
words, RF3D uses simple physics for describing 
rock-slope interactions, a wide range of  stochastic 
approaches (e.g, for calculating the fall directions, 
for rock-slope interactions, for calculating the 
energy loss during tree impacts) and a highly 
detailed approach for the modelling the barrier 

effect of trees. RR uses complex physics for describ-
ing rock-slope interactions including real rock 
shapes, one stochastic approach only for the initial 
release orientation of simulated rocks (if desired) 
and a generalised approach for modelling the effect 
of forests (homogeneous drag layer). Both models 
provide similar output data required for rockfall 
hazard analyses. A digital elevation model with a 
resolution of 2 x 2 m has been used and input data
required for both models has been prepared on the 
basis of field mapping. For both models, the same 
start positions and modelled block size were chosen 
(0.5 m3). In total, 1.44 million trajectories were 
simulated by RF3D in 16 min. and 7712 by RR in 
60 min. We compared the modelled runout zone 
over the whole study area and the kinematics (total 
kinetic energy and rebound height; 90th percentile 
for both variables) on 41 reference lines.  

RESULTS
When including all simulated trajectories of RF3D, 
the modelled runout zones were generally longer 
than the ones simulated by RR. However, when 
removing the outlier trajectories, which are inher-
ent to the stochastic modelling approach in RF3D, 
by using reach probability values, RR and RF3D 
show almost identical runout areas. Also the 
rebound heights are rather similar, but generally 
higher in RR and on 8 reference lines the difference 
is huge (3 to 25 m higher). The simulated energies 
are almost systematically higher in RF3D (150 to 
300 kJ higher, with a max. difference of 550 kJ), 
except on 8 reference lines. When using the results 
of both models for designing flexible rockfall nets, 
overall similar net energy classes would be chosen, 
however, the required net heights according to 
both models would be different.    
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CONCLUSIONS
Input data is comparable for both models - a 
„translation“ of the input data is possible. The 
calculations in both models are stable and the 
results generally plausible, but certainties in 
the modelled results exist. Both models offer 
sufficient possibilities for analysis. Independent 
of the used model, a critical evaluation of the 
results and expert interpretation are decisive  
for the final hazard analysis. 

REFERENCES
- Dorren L.K.A. (2015). Rockyfor3D (v5.2) revealed 
- Transparent description of the complete 3D 
rockfall model. ecorisQ paper (www.ecorisq.org): 
32 p.
- Glover J., Bartelt P., Christen M., Gerber W. 
(2015). Rockfall‐simulation with irregular rock 
blocks. In: Lollino et al. (Eds.), Engineering Geol-
ogy for Society and Territory, Vol.2, Springer Int. 
Publishing: pp 1729-1733.

Figure 1. Comparison of model results Rockyfor3D (RF3D) vs. RAMMS::ROCKFALL (RR)
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