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PREFACE 
 

Geobrugg AG, Geohazard Solutions, is grateful to you for using the SHALLSLIDE software. Every effort is 

made to give you the best possible support in the dimensioning of our flexible barriers against shallow 

landslides.  

 

SHALLSLIDE offers the possibility of considering a dynamic impact of a shallow landslide into the net or 

mesh and the proof of retention volume as well. The calculations can be done on the basis of International 

Units in English and German. 

 

This manual provides you with the most important references and function descriptions to enable you to 

use the program correctly. The aim has been to develop a program which, despite its complexity of structure 

and application, is as clear and straightforward as possible as far as aspects of graphic presentation and 

user-friendliness are concerned.  

 

Please read the operating instructions carefully prior using the program for the first time. Keep this reference 

book close at hand at all times. 

 

Numerous parameters need to be entered for the dimensioning operations. It is the responsibility of the 

user of this program to select and enter these parameters correctly.  

 

 

 

George Corbescu 

Geobrugg AG 

February 2018 

 

 

 

 

PRODUCT LIABILITY CLAUSE OF GEOBRUGG AG, GEOHARD SOLUTIONS 
 

Rockfall, landslides, debris flows or avalanches are sporadic and unpredictable. Causes can be e.g. human 

(construction, etc.) or environmental (weather, earthquakes, etc.). Due to the multiplicity of factors affecting 

such events it is not and cannot be an exact science that guarantees the safety of individuals and property. 

 

However, by the application of sound engineering principles to a predictable range of parameters and by 

the implementation of correctly designed protection measures in identified risk areas the risks of injury and 

loss of property can be reduced substantially.  

 

Inspection and maintenance of such systems are an absolute requirement to ensure the desired protection 

level. The system safety can also be impaired by events such as natural disasters, inadequate dimension-

ing parameters or failure to use the prescribed standard components, systems and original parts; and/or 

corrosion (caused by pollution of the environment or other man-made factors as well as other external 

influences).  



Software manual SHALLSLIDE  Page 2 / 19 

 

 

TABLE OF CONTENTS 
 

1. INTRODUCTION ................................................................................................................................... 3 

2. PURPOSE OF THE SHALLOW LANDSLIDE SYSTEMS ................................................................... 4 

3. FUNDAMENTALS ................................................................................................................................ 5 

4. ELEMENTS OF THE FLEXIBLE SHALLOW LANDSLIDE SYSTEMS ............................................... 6 

5. ACCESS TO THE ONLINE-TOOL ....................................................................................................... 7 

6. STRUCTURE OF THE PROGRAM .................................................................................................... 10 

7. RANGE OF VALUES .......................................................................................................................... 18 

8. CONCLUSIONS .................................................................................................................................. 19 

 

 



Software manual SHALLSLIDE  Page 3 / 19 

 

 

1. INTRODUCTION 

The software SHALLSLIDE serves to dimension flexible shallow landslide protection systems consisting of 

high tensile steel wire nets, support and retaining ropes with a predetermined number of brake rings and 

flexible spiral rope anchors.  

 

The software is based on 1:1 filed tests carried out in Veltheim, Switzerland in collaboration with the Swiss 

Federal Institute for Forest, Snow and Landscape Research WSL. All the system components were tested 

in 1:1 field tests and verified by numerical computer simulations. 

SHALLSLIDES analyses the stability of the chosen barrier system and calculates the appearing dynamic 

forces during the impact and checks also if the total retention expected volume is retained by the barrier.  

 

The dimensioning of the anchors in the slopes must be carried out carefully and respect the prevailing 

geological circumstances. Anchor forces up to 250 kN have to be transmittable into the underground. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1:1 filed test (left) and application of flexible shallow landslide barrier (right) 
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2. PURPOSE OF THE SHALLOW LANDSLIDE SYSTEMS 

 

The purpose of the flexible shallow landslides barriers is to protect against near surface landslides. Within 

the framework of the present explanations the investigations are limited to the area close to surface. 

 

For the individual proofs of bearing safety, it is necessary to determine the maximum stress on the system. 

These stresses are established by the investigation of the dynamic impact of the sliding mass. By a concept 

adapted to the case on hand and correct dimensioning it must be guaranteed that the flexible shallow 

landslide barrier is able to absorb the occurring stresses with the appropriate safety factors taken into ac-

count and to retain the sliding volume. The occurring stresses should then be transferred on to the stable 

subsoil outside the instability under examination.  

 

If the flexible shallow landslide system is planned as a permanent solution (which is normally the case), it 

must be guaranteed that the system can absorb the determined maximum stresses during the construc-

tion's entire life span. Reference is made in the technical literature concerning protection against corrosion.  

 

 

 

 

 

 

 
 

    

 

 

 

 



Software manual SHALLSLIDE  Page 5 / 19 

 

 

3. FUNDAMENTALS 

 
The shallow landslides barriers are flexible systems which have been proven to retain mixtures of water 

and solids, such as mudslides and shallow landslides, even in the event of several impact events involving 

complete filling. The barriers absorb both high dynamic and high static pressure at the same time. 

 

The impact pressure is absorbed on the one side by the flexible net and on the other site by the brake rings 

installed in the ropes. The rest of the pressure is guided by the posts and the ropes to the anchors and 

afterwards to the subsoil. 

 

The flexible shallow landslide barriers are built on steep slopes where shallow landslides can form, to hold 

back large amount of soil, wet clods of earth and water. The low deflection levels make it possible to install 

them close to the objects requiring protection. Because neither water nor rubble flows over or through the 

barrier in this standby phase they are basically just as durable as rockfall and avalanche protection 

measures. 

 

The flexible shallow landslide barriers are developed as a system of carefully matched components, each 

complementing the other to form a perfectly functioning whole. All the system components were tested in 

1:1 field tests and verified by numerical computer simulations.    
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4. ELEMENTS OF THE FLEXIBLE SHALLOW LANDSLIDE SYSTEMS 

 

The two shallow landslide barrier systems, called SL-100 and SL-150, consists of the following main com-

ponents: 

 

Type Comments SL-100 SL - 150 

Maximum Impact Pres-

sure 

The minimum pressure the bar-

rier can withstand 

100 kN/m2 150 kN/m2 

Mesh / Net The most important component 

of the system which absorbs 

and transfers further the load 

TECCO® G65/4 SPIDER® S4-130 

Erosion Prevention Apron Installed across the entire width 

of the barrier to prevent erosion 

and material seepage  

TECCO® G80/4 TECCO® G80/4 

Secondary Mesh To ensure that no small materi-

als can pass through the main 

mesh 

- Diagonal Wire Mesh 

50 x 50 mm 

Support Ropes  

(top+bottom) Ø 

For transmitting the forces oc-

curring in the net over the 

posts to the anchors 

20 mm 22 mm 

Brake rings in support 

ropes 

For dissipating the energy via 

plastic deformation and friction, 

and to protect the support 

ropes from overload 

2 x Brake Ring GS-

8002 

4 x Brake Ring GS-

8002 

Retaining Ropes Ø To hold the posts in position 1 x 22 mm 2 x 22 mm 

Brake Type in Retaining 

Anchor Rope 

For dissipating the energy via 

plastic deformation and fric-

tion, and to protect the retain-

ing ropes from overload 

- 1 x Brake Ring GS-

8002 

Anchor for Rope Anchor-

ing 

Spiral rope anchors for an-

choring the support and the re-

taining ropes in the soil or 

rock. The spiral rope anchors 

are equipped with a flexible 

head, which ensures that 

forces not working directly in 

the pulling direction can also 

be transmitted 

Spiral Rope Anchor / 

Flexhead 

Spiral Rope Anchor / 

Flexhead 

Base Plate Serve as base support for the 

posts. The posts are hinged on 

the plates 

HYDRO (GD-7000) HYDRO (GD-7000) 

Base Plate Anchorage 

 

To fix the base plate on the 

ground and to transfer the load 

from the post base into subsoil 

3 x GEWI Ø32 

(or equivalent) 

3 x GEWI Ø32 

(or equivalent) 

Hinged post For guiding the ropes on which 

the mesh / net is suspended. 

RXI HEB 120 RXI HEB 160 
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5. ACCESS TO THE ONLINE-TOOL 

Our hompage www.geobrugg.com offers the access to the online software. 

 

After clicking on the top right corner to “myGeobrugg” the below shown window appears, which offers 

the possibilities of the first-time personal registration, the Login and the function of the delivery of the 

forgotten password per e-mail. 

 

 
 

If the program is used the first time one must click on “register here" and the registration form should be 

filled out once. Afterwards one will get the personal user name and password automatically sent per e-mail. 

 

 
With the so gotten personal login it can be logged in to “myGeobrugg”: 



Software manual SHALLSLIDE  Page 8 / 19 

 

 

 
 

 

 

 

One can choose between the following dimensioning software packages: 

 

RUVOLUM® Online Tool  

The dimensioning tool for the TECCO® and SPIDER® slope stabilization system, in German, English, 

Spanish, Polish, Portuguese, Romanic, Russian, Chinese und French. 

 

SPIDER®   

The dimensioning tool for the SPIDER® rock protection system in German and English. 

 

DEBFLOW   

The dimensioning tool for flexible ring net barriers against debris flows, in German, English, Spanish, 

Russian and Chinese. 

 

SHALLSLIDE  

The dimensioning tool for flexible barriers against shallow landslides in German and English. 
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When starting the online tool, there is first a disclaimer to be accepted:  

 
There is no installation of the software on the user’s computer neither necessary nor possible. The soft-

ware has to be used online only.  
Every calculation can be stored as a txt or pdf file with all information included.  
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6. STRUCTURE OF THE PROGRAM 

The software is structured in two pages format. After accessing the program, the below window will appear: 

 

 

 
 

All the white colored boxes in the software indicates that they can be and has to be filled in manually 

according to the project specific conditions while the grey colored boxes indicate automatically calculated 

figures. 

The software is structured as follows:  
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The upper part of the window 

 

 In this section five tabs are selectable: 

 
 

 

Save: It allows the performed calculation to be saved locally on the computer.   

 

Load: It allows to load a previous saved calculation.  

 

Print preview: Facilitates viewing the calculation in the window before printing it. 

 

Create PDF: It allows to generate a PDF and print it out. 

 

Language: Choose between English and German. 

 

 
Information about the project and the date can be typed in which will appear then on the print out in the 

head area. 
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“Design parameters” window: 

 
The main input parameters of the shallow landslide to be considered in the calculation are directly visual in 

the starting window and can be adapted there. They can be overwritten in the field or adjusted by clicking 

with the mouse. When the window is active, the “Design parameters” button has a steel color while when 

is not active is grey colored. 

 

The design parameters are divided in 4 sections presented below: 

 

Starting volume and density of 

shallow landslide 

Symbol [ ] Explanation 

Width of the starting volume 
b0 [m] 

The line of the starting displaced material measured 

parallel with the barrier line 

Total starting volume of the shal-

low landslide 
V [m3] 

The approximated or calculated total volume of the 

sliding material 

Density of shallow landslide ma-

terial 
ρ [kg/m3] 

The density of the material the landslide is consisted 

of 
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Safety factor Symbol  Explanation 

Global safety factor SF The factor of safety applied to the overall calculation 

 

 

Slope geometry Symbol [ ] Explanation 

Distance from breakout zone to 

barrier location L0 [m] 

The distance between the bottom line of the displaced 

material and the barrier position measured in line with 

the slope 

Spreading angle of starting vol-

ume 
∂ [°] 

The angle due to flaring phenomenon of the displaced 

material measured at the barrier line  

Additional width at impact sec-

tion on each side of b0 b' [m] 

The corresponding automatically calculated additional 

width at the barrier line on each side due to flaring of 

the displaced material  

Width of shallow landslide at the 

impact point b1 [m] 

Represents the automatically calculated sum of the 

width of the starting volume and 2 x additional width 

at impact section  

 

 

Calculation of max. peak dis-

charge and flow height at bar-

rier location 

Symbol [ ] Explanation 

Maximum speed of shallow land-

slide at impact section (chosen) 
v [m/s] 

The velocity reached by the displaced material when 

meets the barrier 

Travel time of landslide front be-

tween starting zone and impact 

section 
T [s] 

Automatically calculated value representing the ratio 

between the distance from breakout zone to barrier 

location and the maximum chosen speed of shallow 

landslide at impact section, L0 /v 

Peak discharge (calculated) 

Qp, rec [m3/s] 

Automatically calculated value representing the ratio 

between the total starting volume of the shallow land-

slide and the travel time of the landslide front between 

starting zone and impact section, V/T 

Peak discharge (chosen) 

Qp [m3/s] 

The parameter considered in the further calculations; 

it can be considered either the calculated value (Qp, 

rec) or other value based on reliable provided infor-

mation 

Flow height (calculated) 

hfl [m] 

Automatically calculated value representing the ratio 

between the chosen peak discharge (Qp), the chosen 

maximum speed of the shallow landslide at the impact 

section (v) and the width of the shallow landslide at 

the impact point (b1) 
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Area at the bottom of the design parameters window 

 

A figure which shows the geometrical parameters of the shallow landslide is presented. The 3 parameters 

with boxes attached can be either adjusted by clicking the left button mouse or by overwriting in place. 

When an adjustment is performed, the same parameters present also in the upper right part of the window 

are then automatically updated. The vice versa is also valid, meaning that the parameters could be adjusted 

in the upper right part of the window and will be automatically updated here.  

 
The representation here of the shallow landslide protection system (barrier) has an informative purpose 

and the number of sections (fields) do not change not matter how long the proposed system would be. 

 

 

Load case area at right of the design parameters window 

 

The software has predefined in the opening window one load case. By clicking the      button, a second 

load case can be considered. 

 
 

 

By clicking the          button, the second load case becomes deactivated.  
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“System and proofs” window: 
 

This window facilitates choosing the right type of the shallow landslide barrier with the corresponding di-

mensions and verifies if the proofs are satisfied or not. The window becomes active by clicking the grey 

colored “System and proofs” button which turns into a steel colored afterwards. 

 

 
 

 

The 3 sections in regard of system and proofs are presented below: 

 

Flexible, permeable debris 

flow protection system 

Symbol [ ] Explanation 

System type / post distance 

Type 

8 possibilities to choose from: Geobrugg SL barriers 

for 100 kN/m2 or 150 kN/m2 impact pressures in com-

bination with post distances of 5 m ÷ 8 m 

Maximum system height 
H0, max [m] 

Automatically filled in value depending on the type of 

the chosen SL barrier 

Maximum post distance 
d0, max [m] 

Automatically filled in value displaying the post dis-

tance of the chosen SL barrier 

Minimum barrier length  

(calculated and recommended) 

Bmin, calc [m] 

Automatically calculated length considering the width 

of the shallow landslide at the impact point and the 

type of the chosen SL barrier with corresponding 

posts distance. Returns a length considering an inte-

ger number of sections of the barrier. 

Minimum barrier length (chosen) 

Bmin [m] 

The parameter to be considered in the further calcu-

lations (total retention volume) and proofs; it can be 

considered either the calculated and recommended 

value (Bmin, calc)  
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Proof of dynamic impact Symbol [ ] Explanation 

Dynamic load coefficient 
cw 

The coefficient which consider the dynamic effect of 

the load acting into the barrier 

Dynamic load pressure (accord-

ing to 1:1 field tests) 
Pdyn 

[kN/m*hfl] 

Automatically calculated value which depends on the 

dynamic load coefficient (cw), type (density ρ) of the 

sliding material, speed (v) and the flow height (hfl) 

Load capacity of barrier 

Rdyn 

[kN/m*hfl] 

The bearing capacity of the chosen barrier against dy-

namic impact which is predefined (evaluated in 1:1 

field tests) and automatically displayed for each type 

of SL barrier and post distance 

Safety factor 
SFdyn 

Calculated as the ratio between the load capacity of 

barrier (Rdyn) and the dynamic load pressure (Pdyn) 

Proof of dynamic impact 

 

If the barrier is able to withstand the dynamic load 

pressure at a minimum certain safety (Pdyn ≤ Rdyn and 

SFdyn ≥ SF) than returns “Fulfilled” on a green back-

ground, else returns “Not fulfilled” on a red back-

ground 

 

 

Proof of retention volume Symbol [ ] Explanation 

System height of the filled barrier 
H1 [m] 

The automatically calculated residual height of the 

barrier after it was filled 

Slope angle 

α [% / °] 

The inclination of the slope behind the barrier, intro-

duced in % and automatically displayed in ° in the next 

box  

Inclination of retained material 

behind the barrier β [% / °] 

The angle to horizontal of the retained displaced ma-

terial, introduced in % and automatically displayed in 

° in the next box 

Retention volume per linear me-

ter 
Vret [m3/m] 

The automatically calculated retention capacity per 

linear meter of barrier, depending on the height of the 

chosen barrier, slope angle and the inclination of the 

retained material 

Total retention volume 

Vret,total [m3] 

The total retention capacity of the barrier, calculated 

as the multiplication of the retention volume per linear 

meter (Vret) with the chosen barrier length (Bmin), Vret x 

Bmin 

Proof of retention volume 

 

If the barrier is able to retain the volume of the shallow 

landslide (Vret,total ≥ V) then it returns “Fulfilled” on a 

green background, else returns “Not fulfilled” on a red 

background 

Overflow 

[m3] 

If the proof of the retention volume is not satisfied than 

the box displays the volume of the material cannot be 

retained by the barrier and could overflow it (V - Vret,to-

tal), else “0.00” is displayed 
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Area at the bottom of the system and proofs window 

 

The figure which shows a cross section through the filed in barrier and the slope behind facilitates the 

adjustment of the angles of slope and of the retained material behind the barrier. The adjustment of the 

parameters can be done in the same way as previous presented and the vice versa is also valid. The lines 

representing the slope inclination and respectively the inclination of the retained material behind the barrier 

will automatically adjust according to the figures inserted. 

 

Each load case will have generated its own figure.  

 

 
 

 

 

Proof of bearing safety 

 

On the basis of the input quantities, two proofs are checked: the proof of the dynamic impact and the proof 

of retention volume. If an individual proof is fulfilled then the                         message will be returned, 

otherwise                             

 

If at least one proof of bearing safety is not established than the type of chosen barrier and/or post distance 

must be selected in such a manner that both proofs can be fulfilled. 
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7. RANGE OF VALUES 

 
Range of values of the input parameters 

 

The chart below shows an overview of the minimum, maximum and default values as well as of the incre-

ments in International Units. The default values are called up when a new project and thereby automatically 

a new calculation is established.  

 

 

Parameter Symbol [ ] min. max. default incre-

ment 

Width of the starting volume b0 [m] 1 500 10 1 

Total starting volume shallow 

landslide 
V [m3] 0 unlimited 150 1 

Density of shallow landslide ma-

terial 
ρ [kg/m3] 1700 2100 2100 50 

Global safety factor SF 1 1.5 1.2 0.1 

Distance from breakout zone to 

barrier location 
L0 [m] 10 200 80 1 

Spreading angle of starting vol-

ume 
∂ [°] 2 10 5 1 

Maximum speed of shallow land-

slide at impact section 

v [m/s] 

 
6 11 6 0.1 

Peak discharge (chosen) Qp [m3/s] 

 
0 unlimited 48 1 

System type / post distance 

Type SL 100 / 5 [m] SL 150 / 8 [m] SL 150 / 5 [m] 

SL 100 or 

SL 150 /  

5 ÷ 8 m 

Minimum barrier length (chosen) Bmin [m] 0 unlimited 54 1 

Dynamic load coefficient cw 0.6 1 1 0.1 

Slope angle α [%] 50 275 54 1 

Inclination of retained material 

behind the barrier 

β [%] 
0 27 18 1 
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8. CONCLUSIONS 

 

 

 SHALLSLIDE software covers standard types of shallow landslide barriers for maximum absorba-

ble dynamic pressures of 100 kN/m2 or 150 kN/m2 within certain limits. 

 Proof of barrier resistance is given for the dynamic impact and for the retention volume 

 

 

 

The software should be used as a quick and reliable calculation in the earliest planning stage. If some in-

put data do not correspond either to the project specific conditions (density of material, global safety fac-

tor, spreading angle of starting volume etc.) or to the barrier standard parameters, a project specific de-

sign and solution may still be possible! 

 


