
Verification following UNI 11211-4 

If you have selected to follow the UNI 11211-4[3] design guidelines in the previous step, the 

recommended values to input for the parameters are listed below. 

Impacted Rocks 

Enter the design velocity (Vt) percentile (95% suggested [3] and also the default) here. Click on 

the Rock Mass Selection drop-down and choose which of the three options for mass and density 

you want to use. You can only edit the Rock Mass and Rock Density values below if you select 

"Manually enter rock mass and density". Otherwise, the values will be automatically filled in 

based on the rock properties defined in the model. 

Installation Parameters 

Enter the Separation Distance (minimum distance from the barrier to the infrastructure) and the 

Free Border (height of the barrier that you don't want to impact or safety zone, fmin in Figure 1 

below). fmin is defined as the safety zone that cannot be impacted. It is at least 0.5m and at most 

half the average size of the block (for example, fmin = the radius for a circular rock). 

 

Figure 1: Main geometrical features of the barriers [3] 

Barrier Design Coefficients 

The design coefficients basically represent the level of confidence you have in the accuracy of 

each of the values. 

Design Coefficient Description Value Reference 

Quality of 

topographic survey 

(γdp) 

safety coefficient 

related to quality of 

topographic survey 

1.02 - high quality  

1.10 - low quality 
[3] 

Precision of block 

survey (γvol ) 

safety coefficient 

related to the 

1.02 - high precision  

1.10 - low precision 
[3] 



precision of the 

design block survey 

Evaluation of the 

unit weight of rock 

(γγ ) 

safety coefficient 

related to the 

evaluation of the unit 

weight of the rock 

greater than or equal to 1.0 (generally 

assumed to be 1.0) 
[3] 

Reliability of 

rockfall simulation 

(γtr ) 

safety coefficient 

related to reliability 

of rockfall software 

simulation 

1.02 - simulation with back analysis  

1.10 - simulation based on bibliography 

of restitution coefficients 

[3] 

Impact energy (γi) 

considers human risk. 

Varies from 1.0 to 1.2 

depending on the 

degree of assessed 

risk 

>1.0 

1.0 for assets with modest economic 

consequences 

1.05 for assets with considerable 

economic consequences 

1.10 for assets with significant 

economic consequences 

1.20 for assets with significant 

economic and extensive or irreparable 

consequences (eg. hospitals, schools) 

[3] 

Barrier capacity (γe) 
related to design 

energy level 

1.00 - SEL  

for barriers with 3 or more spans:  

1.20 - MEL  

for barriers with less than 3 spans  

1.20 - MEL where two parallel barriers 

have to be placed 

2.00 - MEL otherwise 

[3] 

for energy level:  

>1.0 - MEL  

1.0 - SEL  

   

for barrier length:  

>1.0 - barrier shorter than 30m  

1.0 - barrier is at least 30m long 

[1] 

1.00 - SEL 

1.30 - MEL 
[2] 

Barrier elongation 

(γd) 

related to barrier 

elongation 

1.00 - SEL  

1.30 - MEL  

1.50 - MEL if free end spans are in 

impact area OR barrier has less than 3 

spans 

[3] 

for energy level:  

>1.0 - MEL  

1.0 - SEL  

[1] 



   

for barrier length:  

>1.0 - barrier shorter than 30m  

   

for barrier-span impacted by boulder  

>1.0 - if lateral span of barrier may be 

impacted 

Radius of block 

(γRb) 

related to radius of 

block 

= γvol above [6] 

1.0 [2] 

The Design Coefficients described above combine to give the Design Parameters for the Barrier 

Report. The Design Parameters are defined below. 

Design Parameter Equation Reference 

Design Mass (Md) Mγvolγγ  

Design Velocity (Vd) Vtγtrγdp  

Design Energy (Ed) (0.5MdVd
2)γi  

Design elongation (Dd) Dγd  

Design Height (Hd) 
Htγtrγdp + RγRb 

[5] 

Ht = 95% impact ht. 

R = average rock equivalent radius 

95% impact height [3] 

Verification Equations 

Verification 

Type 
Equation Additional Definitions 

Energy Ed < Ebarrier/γe 
Ebarrier – energy value of  barrier (MEL or 

SEL) 

Height Htot >= Hd + fmin 

Htot - nominal height of tested barrier  

fmin - safety zone that cannot be impacted 

( see installation parameters) 

Elongation DA >= Dd 
DA -minimum distance between barrier and 

protected zone 
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