
F034 Version 06 - Ce document est la propriété du Groupe GDTech - Il ne peut être communiqué à des tiers ni reproduit sans autorisation écrite (loi du 11 mars 1957)

Joseph Marra, “Crash & Dynamic” Department Manager

Joseph.Marra@GDTech.eu 0032 479 43 04 59

22/11/2019

Finite Element Simulation:

Highlighting the need for 

Roadside Safety Equipment 

adaptation to site conditions



www.gdtech.eu

F034 Version 06 - Ce document est la propriété du Groupe GDTech

Il ne peut être communiqué à des tiers ni reproduit sans autorisation écrite (loi du 11 mars 1957)

GDTech: introduction
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200 employees including “Crash & Dynamic” department dealing with crash simulation!
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Products concerned: EN1317
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Products concerned: EN12767, IWA-14, PAS68, …
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Anti - Intrusion3
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Why simulations?
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4 possible reasons for using simulations!

1

2

3 4
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Why simulations?
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4 possible reasons for using simulations!
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Why simulations?
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Reason n°1: New product development
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1. New product development
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Drawings

Digital model

Simulation Positive results?

Yes

No

Experimental

crash test

Simulation
Increase probability to pass the crash tests

Increase performance and/or decrease costs
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1. New product development

Goal n°1: Increase probability to pass the crash tests!

Ref: https://www.youtube.com/watch?v=aRf0IsLCmWU Ref: https://www.youtube.com/watch?v=eWrN3t1805w
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1. New product development
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Goal n°1: Increase probability to pass the crash tests!
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1. New product development
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Goal n°2: Increase performance & / or decrease costs!

When working on design, grade of material, …
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1. New product development
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Goal n°2: Increase performance & / or decrease costs!

Ref: https://www.lemoniteur.fr/article/homologation-et-conditions-d-emploi-du-modele-de-barriere-garde-corps-double-fonction.2099
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1. New product development
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Example of simulation results compared to real tests
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Why simulations?
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Reason n°2: Get a CE marking for a modified product
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2. Product certification
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EN1317 (2010) standard for roadside protections (safety barriers, …) 

allows to use simulations to assess performances of modified products.

(the reference product should be tested with real crash test)
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2. Product certification

16

BY WHOM?
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2. Product certification
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BY WHOM?
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Why simulations?
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Reason n°3: Adapt the product to the site conditions (case by case)
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3. Adaptation to site condition

19

Different National regulations 
(all based on EN1317) 
in each EU countries …

… which results in 
different safety levels!

Source: www.erf.be

http://www.rrs.erf.be/


www.gdtech.eu

F034 Version 06 - Ce document est la propriété du Groupe GDTech

Il ne peut être communiqué à des tiers ni reproduit sans autorisation écrite (loi du 11 mars 1957)

3. Adaptation to site condition
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Some loads 
are not or 

badly 
attached to 
the vehicle

The 
anchoring 
conditions 
on site are 
different 

than tested

The bridge 
deck needs 

to be 
reinforced

A transition 
between 

two 
different 

barriers is 
needed

Motorcyclist 
protection 
is added
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3. Adaptation to site condition
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Example n°1: What if the load is not or badly attached to the trailer?

60 Tons

Trailer with coil

Tank trailerTested 38 Tons
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3. Adaptation to site condition
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A National qualification procedure using simulation in discussion in France.
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Example n°1: What if the load is not or badly attached to the trailer?

3. Adaptation to site condition
S

a
fe

ty
 b

a
rr

ie
rA

n
ti
-f

a
lli

n
g

-l
o

a
d



www.gdtech.eu

F034 Version 06 - Ce document est la propriété du Groupe GDTech

Il ne peut être communiqué à des tiers ni reproduit sans autorisation écrite (loi du 11 mars 1957)

3. Adaptation to site condition
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Example n°2: What if the soil is different from tested?
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3. Adaptation to site condition
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Example n°3: What if the barrier is installed on a bridge?

Bridge load tranfer Bridge deck reinforcement

Bridge Resistance
Numerical models validated with real tests
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3. Adaptation to site condition
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Expansion Joints & Step

Example n°3: What if the barrier is installed on a bridge?
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3. Adaptation to site condition
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Example n°4: What if a transition between two different barriers is needed?
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3. Adaptation to site condition
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3. Adaptation to site condition
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BENOR

Example n°4: What if a transition between two different barriers is needed?

In Belgium (PTV 869, BENOR):

Simulations widely used

to assess transitions

Examples:

NF

NRA
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3. Adaptation to site condition
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Example n°5: What if a motorcyclist protection is added?

EN 1317 - 8

European norm

concerning motorcyclist

protection
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3. Adaptation to site condition
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Example n°5: What if a motorcyclist protection is added?
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3. Adaptation to site condition
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As different MPS could be placed on different RRS, 

simulation would be a good tool to assess the vehicle impacts!

Effect of motorcyclist protection

Verified by simulation
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3. Adaptation to site condition
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Example n°6: Smart use of EN1317 !

W1

W2
N2-W2 being W1 

when speed limited to 60km/h
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3. Adaptation to site condition
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Example n°6: Smart use of EN1317 !

Passive safe posts inside the W:

Passive safe post inside 

Working Width (W)

Compliant EN12767

N2-W5 Safety Barrier

Compliant EN1317



www.gdtech.eu

F034 Version 06 - Ce document est la propriété du Groupe GDTech

Il ne peut être communiqué à des tiers ni reproduit sans autorisation écrite (loi du 11 mars 1957)

3. Adaptation to site condition
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… and many other examples or “adaptation to side conditions” considerations!
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Why simulations?
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Reason n°4: Reconstruct an accident that happened
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4. Accident reconstruction

37

Usually “multi-body” is preferred to analytical calculations

Analytical calculation PC-Crash calculation

Calculated Energy 585 kJ 1251 kJ

Calculated speed 103 km/h 149 km/h

But PC-Crash has some limitations when roadside equipment are involved.
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4. Accident reconstruction
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Example n°1: Frontal impact on a N2 (non-maintained vs. maintained version)

Sometimes, “FEM” could be required
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4. Accident reconstruction
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Example n°2: Crossing of central reserves & simulations from N2 …
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4. Accident reconstruction
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!!! ~ 4000 kJ !!!

Example n°2: Crossing of central reserves & simulations from N2 to H2
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Thank you for your attention!
Joseph MARRA - 0032 479 43 04 59 

Joseph.Marra@GDTech.eu
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2. Certification

4. Accident 

Reconstruction

Ask for our brochure!


