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Introduction

= How does road safety work?
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Fields of application for simulation

3. Road Design

Implementation length .
Advices on products

1. New Product Development > 4. Accident Reconstruction

Safety barriers
Crash cushions
Terminals, Transitions

Crash scenarios
Influence of alternatives

2. Certification

ITT (Crash test / Simulation) c €
CE marking

New product (crash-tests) Modified product
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1. New product development
Fields of application for simulation
Befaore to be on the market Befare installation on field

New product Answer possible technical constraints:

: Soil modification
ITT crash test }-—-...._\[ ]\
CE :
[ FPC | —

Max speed limit
Modified product [}

Max CL in curve
[ Product CE 1‘-—-—-\[ }
CE

ITT simulatio —
Done By @ qualified engineering affice

EN 1317 rules National / Regional rules

Bridge pile

Gantry

Bridge safety barriers
Transitions

Curve influence
Motocyclist protection
Concrete safety barriers
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1. New product development

Experimental
Crash-test

Tt 0

xxxxxx
1058 atxsoce

Drawings

Simulation Increase probability to pass Crash Test
Increase performance and/or decrease costs

suvorcar

<ERF
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1. New product development
product Optimization

N2 systems
Comparison with and without simulation

With simulation
Numerical optimization: 1
Crash-test: 1

"\\ Wthout simulation
| f ) ~ Numerical optimization: 0

Example of W4: ® Crash-test: 2 to 3

. L

Old National Products: .

x kg/m 3 o
With simulation: g $ - ; Lo
less than % x kg/m $

- Min 25% lighter With simulati
With simulation

Numerical optimization: 1
. ® ® Crash-test: 1,25
Wthout simulation

Working Width X .. .
Numerical optimization: 0

Crash-test: 5 to 6
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1. New product development

Product Improvement

+ Weight reduction of ~ 25%

H1-W4-ASIA
[Good Exit Angle]

~

Numerical
Simulation

H1-W5-ASIB
[Bad Exit Angle]

s

Optimization of the product
1)

Model creation
1

A

LOW
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2. Certification
Annex A
(normative)
Modification of VRS tested in accordance with EN 1317-1, [ EN 1317-2 @,
EN 1317-3 or ENV 1317-4
Table A.1 - Categories of modifications
Category Chan
ge " —

A1 General ‘ Description
This annex gives rules for eva‘ A Slight Modifications requiring no mechanical changes to the
been modified and methods‘ VRS.
performance.

| Meodifications to one or more components where their

| effects on the performance of the VRS can be

| B Moderate determined by static or dynamic analysis or other

appropriate means.

‘ )_(_k_e_——e——'_——f————_—_A—F—_——;ﬁ

| C Significant Modifications in excess of Aor B.

| L_————’——’—_’_‘L//I—

Category B allows simulation to be used for certifying modified products
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2. Certification

What you have: What you want :

A product that passed the * adapting your product without -
necessary crash-tests having to perform new crash tests

A simulation reproducing the

successful crash-tests

GDTECH

engineering

What you need:

A simulation of the modified
product using proven models
accordingto EU best-practices

W a
[Numerical validation]
S OO0 S
[Numerical certification]
4 e
3

| = |3

i
)
L

- ‘ 4
Virtual-test

Post
distance

(m)

2

1,50
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2. Certification
Real Vehicle e

7.2m 7.22m
252m 252 m - - -
1.74 m 1.96 m 2m +15% YES
2 2 - - -
Wheel radius 044 m 0.45m 0.46m +15% YES
Wheel base 4.03m 4.03m 4.6 m +15% YES
Height (platform) 1.44 m 1.08 m - - -
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2. Certification

I S - N T T
03 078

08 076 <018 004

0 088

03 085 <018 004

w3 w3

06 054
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Fields of application for simulation

3. Road Design

Implementation length
Advices on products

1. New Product Development

Safety barriers
Crash cushions Crash scenarios
Terminals, Transitions 1 Influence of alternatives

2. Certification

ITT (Crash test / Simulation) c €
CE marking

New product (crash-tests)
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3. Road Design

Example of 3 criteria for comparing safety barriers in standardized
crash-test conditions:

e Containment Level
e N1, N2, H1, H2, H3, H4a, H4b

First criteria e 11,12 L3, L4q, L4b

S * Acceleration Severity Index
Second criteria W Ne

] ] ] * Working Width (W)
Third criteria « Vehicle Intrusion (VI)
* (Classes1 =28

Those performances can change in non-standardized conditions.
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3. Road Design
Soil Modification - Influence

Stronger Soil

WEREE i!;:!-:;-

'l‘l‘]‘l?um ’

k Tested product

i AH | TR
!éf?giﬁ?i%‘ll

Add a plate

ROAD DESIGN

Crash-Test
Hard

Force

Field-Test Medium
Possible reinforcement

Soft

Displacement

vz7TVIOOOR
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3. Road Design
Bridge foad tranfer

Bridge Resistance
Numerical models calibrated with experimental tests
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3. Road Design

LS-DYNA keyword deck by LS-Prepost
045

Transition between systems s

4T00e001
2350601

. _—

oV
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L~

—

ol

LS-DYNA keyword deck by LS-Prepost
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3. Road Design
Othercases

Ly il

\ Motorcyclist protections
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4. Accident Reconstruction
Multi-Body codes Many impact Accident
PC-Crash, .. scenario simulated reconstructed

Information that can be gathered:

= |mpact speed and angle = Vehicle dynamic

= Trajectory reconstruction u

A ENGINEERIN
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4. Accident Reconstruction

Accident
reconstructed

Complementary
methods/tools

Deeper investigation
using FEM

Helpfulness of using FEM analysis (for example using LSDYNA):

= Roadside safety equipment behavior analyses
= Evaluation of alternative roadside safety hardware solutions to improve safety

= QOther interests of using FEM?
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4. Accident Reconstruction

Post-spacing — Influence on the ASI index

Positive/negative effects of strengthening

0.8 -
roadside safety barriers?
0.7 1
06 - Safety Barrier upgrading
05 4
Post-spacing
904 -
e I T)
0.3 —
0.2 1
01 '
0 01 02 03 04 05 4%::?"""'5
Time [s] \.‘L“'?k-{.“'-k‘a.

i ::'\._ N,
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4. Accident Reconstruction
Frontal impactonN2 |

Velocity mmis (E+3)
~N

L \\'—M
20+ 1 T )
1 0.12 ‘ 0.4 I 0.6 \ OjB -
Time (s)
90km/n>74km/h | > [483kJ> 326K |
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4. Accident Reconstruction

Crossin Z central reserves TB81 - 38T Truck, 6skmih, 20°
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Concerned products
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Thank you for your attention!

Joseph MARRA - 0032 479 43 04 59 - Joseph.Marra@GDTech.EU

3. Road Design

Implementation length P —
Advices on products ' >

1. New Product Development

Safety barriers
Crash cushions
Terminals, Transitions

4. Accident Reconstruction

Crash scenarios
Influence of alternatives

2. Certification

ITT (Crash test / Simulation) c €
CE marking
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