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Agenda

1) Simulation for Road Side Safety (RRS) Equipment

2) Usual Accident Reconstruction Steps & Simulation

2



27/03/2018 ςSofia, J. Marra

Agenda

1) Simulation for Road Side Safety (RRS) Equipment

2) Usual Accident Reconstruction Steps & Simulation

3



27/03/2018 ςSofia, J. Marra

tǊƻŘǳŎǘǎ ŎƻƴŎŜǊƴŜŘ ōȅ ǎƛƳǳƭŀǘƛƻƴ όǎŀŦŜǘȅΥ 9bмомтΣ 9bмнтстΣ Χύ
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For which purposes are simulation used?

New product

Before to be placed on the market Before installation on site

Modified product

ÅSoil modification
ÅMax speed limit
ÅMax CL in curve
ÅBridge pile
ÅGantry
ÅBridge safety barriers
ÅTransitions
ÅCurve influence
ÅMotorcyclist protection
ÅConcrete safety barriers
ÅΧ

ITT simulation

Product CE

FPC
CE

CE

EN 1317 rules National / Regional rules

On site

Adaptation to site conditions:

ITT crash test

After an accident

Insurance / Court

Accident
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For which purposes are simulation used?

New product(Crash-tests) Modifiedproduct

3. Adaptation to Site Conditions

1. New Product Development

2. Certification
ITT (Crash test / Simulation)

CE marking

Safety barriers
Crash cushions

Terminals,Transitions
Χ

Implementation length
Advices on products

Χ

4. Accident Reconstruction

Crash scenarios
Influence of alternatives

Χ
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1. New product development: HOW?

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

Drawings

Digital model

Simulation Positive results?

Yes

No

Experimental
Crash-test
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1. New product development: WHY?
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Product Improvement

H1 ςW4ςASI A
[BetterExit Angle]

Numerical
Simulation

H1 ςW5ςASI B 
[BadExit Angle]

Weight reduction of ~ 25%

Optimization of the product

Model creation
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1. New product development: WHY?

Product Development
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1. New product development: WHY?

Product Development

TT 1.3.110 (Frontal centered ς1500 kg ς110 km/h)

Motorcyclist protection (TS-1317-8)
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2. Certification: HOW? (since 2010)

14



27/03/2018 ςSofia, J. Marra

2. Certification: WHICH?

What you have : What you want : What you need :

Å A productthat passed the 
necessary crash-tests (which is CE)

Å A simulation reproducing the 
successful crash-tests

Å adapting  your product without 
having to perform new crash tests

Å A simulationof the modified 
product using proven models 
according to EU best-practices 
ό¢wмсолоΣ Χύ

Examples:Concrete foundation height Family of products
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2. Certification: BY WHOM?

27/03/2018 ςSofia, J. Marra

Advanced, qualified and specialized Engineering office in Finite Element Simulation (LS-DYNA)!

Following latest recommendations in the field (TR16303, pr-EN1317-5, é).
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2. Certification: BY WHOM?
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Use of a MAN truck model (10T), 
ŀŘǾŀƴŎŜŘ ǎƻƛƭ ƳƻŘŜƭǎΣ Χ

Vehicle models validated according to TR16303
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3. Adaptation to Site Conditions: SITUATION?

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

é which results in 
different safety levels!

Bulgaria to adopt 
best practices?
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3. Adaptation to Site Conditions: WHAT?

Anchoring Modification

Possible 
Reinforcement
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3. Adaptation to Site Conditions: WHAT?
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Bridge Resistance
Numerical models validated with experimental tests

Bridge load tranfer

R®f

Bridge deck reinforcement
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3. Adaptation to Site Conditions: WHAT?
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Transitions
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3. Adaptation to Site Conditions: WHAT?
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3. Adaptation to Site Conditions: WHAT?

EXPANSION JOINTS

Expansion Joints & Step
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3. Adaptation to Site Conditions: WHAT?

Effect of motorcyclist protection

Verified by simulation
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3. Adaptation to Site Conditions: WHAT?
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W1

W2
N2-W2 being W1 

when speed limited to 60km/h
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3. Adaptation to Site Conditions: WHAT?

Other examples

Lateral obstacles

Bridge Loads

Transitions

Concrete barriers

Soil

Curve

Motorcyclist protections
Risk
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4. Accident Reconstruction

Frontal impact on N2

CLIFF

90ϲImpact

!!! 483kJ vs. 82kJ !!!
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