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Open old projects

• RAMMS will detect «old» projects

• FOREST and RELEASE parameters are converted automatically

• For every TERRAIN-shapefile 
(and OVERALL terrain) you are 
asked to assign a new SOIL 
category

• If you click «cancel», NO soil 
category is assigned to the
shapefile

Old version nr

Name of shapefile
or OVERALL

Choose new soil type
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Open old projects

• At the end of the 
conversion, a 
«conversion summary» 
is shown

• A new input file is saved 
in the project directory
(not in the «old» scenario
directory)

Date of conversion

Old version nr and file-path

New version nr and file-path

Conversion summary
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Create new project

New approach to create a new project

• Select DEM-file first

• Project-location and
-name from DEM-
location and –name

Project name suggestion

Enter project details

Project location

DEM file

DEM grid resolution

Click to change project 
location or DEM file.
DEM details, see next slide
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Create new project

DEM details:

• Projection info

• Change grid
resolution

• Change DEM
extent
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Reduced Output Files

• Check this checkbox to use the 
«reduced output mode»

• If checked, the following output parameters 
are saved:

- Kin. Energy 
- Jump Height   
- Velocity      
- Scar Depth  

• This feature will speed up the simulations, and
also save disk space.  
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Running a simulation
New features when running a new simulation:

• Random orientations are saved
(file: .random.sav in scenario-directory)

• Can be used for other simulations
(click Yes and choose .random.sav-file from another scenario)

• Information window about «suggested nr 
of CPU’s» and scenario summary
is shown.

• Choose nr of CPU’s with care,
because can not be changed after starting a simulation!
If you choose a nr from the dropdown menu, 
the simulation will start automatically!

• All simulation files are saved in separate folders,
e.g. all trajectories in „traj_files“
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Forest – old forest approach
• Hard to calibrate
• Rocks are not stopping, just slowing down
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Forest – NEW forest approach

• Tree modelled as truncated cone, random distribution 

• Rock-tree interaction is considered as hard contact
• Energy dissipation due to uprooting / swaying of tree stem/crown 

is not incorporated

10



Forest - Example
• Draw or import forest-shapefiles 

• Forest types
• Open Forest       – 200 Trees/ha
• Medium Forest  – 400 Trees/ha
• Dense Forest      – 600 Trees/ha

• Assign forest for single polygons 
or whole shapefile

• Default forest visualization is to
fill the shapefile with a pattern
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Forest - Example 

• Draw or import forest-shapefiles 

• Forest types
• Open Forest       – 200 Trees/ha
• Medium Forest   – 400 Trees/ha
• Dense Forest      – 600 Trees/ha

• Assign forest for single polygons 
or whole shapefile

Right mouse-click
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Forest - Example 

• Draw or import forest-shapefiles 

• Forest types
• Open Forest       – 200 Trees/ha
• Medium Forest   – 400 Trees/ha
• Dense Forest      – 600 Trees/ha

• Assign forest for single polygons 
or whole shapefile

• Default forest visualization:
fill the shapefile with a pattern
(spacing of pattern lines depends
on forest type)
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Forest - Example 

Open Forest Medium Forest Dense Forest
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Forest – Single Trees Visualization

• It’s possible to visualize the single trees: Menu ‘’Show → Show Trees’’
(this will take a while because the single tree objects have to be created! ~ 10s / 10’000 trees)

• In Output-Mode, only trees within
a rectangular region around
the trajectories are visualized!
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Forest – Tree Distribution

• Trees are randomly distributed within a 
polygon region. Choose nr. of trees / ha.

• But what about tree diameters (DBH – 
diameter at breast height) and 
tree height?

• Mean DBH and standard deviation can 
be set, and then a normal (Gaussian) 
distribution is calculated.

• Edit a forest
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Forest – Tree Distribution

• Trees are randomly distributed within a 
polygon region. Choose nr. of trees / ha.

• But what about tree diameters (DBH – 
diameter at breast height) and 
tree height?

• Mean DBH and standard deviation can 
be set, and then a normal (Gaussian) 
distribution is calculated.

• Edit a forest

• Tree height (m) = DBH (cm)0.8

(empirical relation by L. Dorren)

Total nr of trees
within forest polygon
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Forest – Tree Destruction

• A kinetic energy threshold is automatically assigned to every tree

   Ediss_max = m x 38.7 x DBH (cm)2.31 (J ) (L. Dorren)

The factor m = 2 is used to take energy-loss during tree impacts and deflections into account

RockEkin < (0.5 x Ediss_max )  → Normal hit, rock is deflected, tree ~ok 
  

(0.5 x Ediss_max ) < RockEkin < Ediss_max → Severe hit, rock is deflected, tree probably destroyed

RockEkin > Ediss_max    → Kill hit, rock does NOT see tree, tree is killed 
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Artificial obstacles – Nets, Dams, Galleries

• Artificial obstacles are always defined as a point cloud and modeled as a convex hull (Point Cloud, 
Convex Hull).

• The maximum kinetic energy that an obstacle can absorb when the stone impacts is limited by an 
upper energy limit. For simplicity, it is assumed that an obstacle whose limit value is exceeded by 
the stone cannot have any influence on it. This means that collisions with these obstacles are 
registered during the simulation, but they have no influence on the stone trajectory.

Examples of artificial obstacles:

• Galleries

• Rockfall net

• Dam
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Galleries and Dams

• Draw one (1) outline shapefile for the 
gallery, or two (2) shapefiles for a dam 
(one shapefile for the dam foot, and 
one for the dam crest)
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Dam crest shapefile Dam foot shapefile
Gallery outline



Galleries and Dams
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• Use one of the two functions to
either draw a dam/gallery with
- a constant altitude
- or a relative height

• Choose dam foot and dam crest
shapefiles (use twice the same 
outline shapefile for a gallery)

• Then enter dam elevation or 
relative height



Galleries and Dams

Then enter 

• Dam Name

• Energy absorption capacity (in kJ)

• And Cd 
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Galleries and Dams

• For a dam, the result would look
something like this:
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Dam crest shapefile Dam foot shapefile



Gallery Analysis

Analysing gallery results

• In Statistic-Mode, results look
strange at first glance, but that’s
because results are projected
onto the terrain, and not onto
the gallery.
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Gallery Analysis

• In Trajectory-Mode, the results
look good!

• To analyse the results further, 
click 
«Extras → Analyse Gallery Impacts»
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Gallery Analysis

• Enter Gallery Impact Parameters
(click Save and Done)

• RAMMS then analyses the impact
values and calculates:
- Impact angle (on flat plane)
- Velocity before impact
- Velocity after impact
- Kin. Energy before impact
- Kin. Energy after impact
- Force Richtlinie
- Normal Force Richtlinie
- Tangential Force Richtlinie
- Scar-Depth Richtlinie
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Gallery Analysis

28WSL-Institute für Schnee- und Lawinenforschung SLF

 Richtlinie Ausgabe 2008 V2.03 

Einwirkungen infolge Steinschlags auf Schutzgalerien 

ASTRA 

Gemäss Richtlinie können wir 

• Eindringtiefe t [m] sowie
• Kraft am Aufprallort Fk [kN]

berechnen mithilfe

• Masse des Steinblocks mk [t]  Simulation
• Radius der Ersatzkugel r [m]  Simulation
• Aufprallgeschwindigkeit vk [m/s  Simulation
• Schichtstärke der Eindeckung e [m] Eingabe
• statischen ME -Moduls des Eindeckungs- Eingabe

materials MEk [kN/m2] 
• Reibungswinkels des Eindeckungs- Eingabe

materials φk [°]



Gallery Analysis

29WSL-Institute für Schnee- und Lawinenforschung SLF

- Only the FIRST impact of each rock trajectory on the gallery is used for the analysis (assumption: subsequent impacts 
are less severe)

- RAMMS creates point shapefile with all impacts with key attributes (impact force, angle, speed, etc.)

- Additionally, RAMMS creates two raster files (GeoTIFF, linear interpolation):
- Distribution of Impact-Force Fk (by Richtlinie) over gallery-area
- Distribution of scar-depth (by Richtlinie) over gallery-area



Raster - Results

30WSL-Institute für Schnee- und Lawinenforschung SLF

Impact-Force Fk (kN) Scar-Depth (m)

Release area Gallerie-Outline
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Impact - Statistics
Create Gallery-PDF-Report to view
these statistics-plots
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Impact - Statistics



Rockfall Net
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Remarks:
• We do not model nets as real nets, but as 

“thin walls”, as rigid obstacles.
• Like galleries, these “thin walls” are modeled as 

convex hulls (point cloud).
• That's why a separate net is created from support to 

support (Stütze).

• “Nets” can be created interactively in RAMMS (by 
drawing lines) or created from existing polyline 
shapefiles. 



Rockfall Nets – Support Angle

34

 = 90 °
The angle () between the 
support and the terrain can be 
defined according to this sketch 
from Geobrugg.



Rockfall Nets – Energy Absorption Capacity
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For each net, a maximum kinetic 
energy absorption capacity (1’000 kJ 
in the example on the right) can be 
defined. If the kinetic energy of the 
rock is lower than this limit, the rock 
is stopped.

If this limit value is exceeded by the 
rock, the net has no influence on the 
rock’s trajectory.



Rockfall Net - Example

• Draw line shapefile 
at location of rockfall net. 

• Click at positions of support posts.
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Rockfall Net - Example

• While drawing the line shapefile, 
RAMMS indicates the distance from
the mouse pointer to the last click.
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Support posts



Rockfall Net - Example

• Finish drawing line shapefile
with right mouse click.

• Draw more lines if needed within
the same shapefile.

• Give a meaningful name.

• Click Yes to create net object.

• Enter barrier (net) height in (m).

• Enter angle between terrain and posts.

Now you can define an energy absorption 
capacity for every single net (one net 
between two posts).

38



Rockfall Net - Example

• The net objects
are then visualized
in RAMMS.

• Remove all barrier
objects with
«Input → Remove
Barriers/Dams»
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