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3 cases for Virtual Test in UN-Regulations 
– correlation & complexity

Correlation: possible with physical test (alternative)

UN-R 11 30g inertial load

DPPS in GTR9  – HIT determination : No physical test available

HBM kinematics “only” 

EQOP More diversity to be considered

VT for biomechanical requirements =>  crash HBMs? 



1. Current Status of 
Virtual Testing in UNR

VT may be used when the 
Technical Service accepts: 
- proof of correlation between
simulation & physical test 

- quality criteria

C.O.P. possible by physical test

Example: 
UN-R 11 (door locks & hinges) for 
inertial load

2.1. Option 1, 
Calculation

2.2. Option 2, 

Full vehicle dynamic test

6. Performance requirements

6.1.4. Inertial load

Each primary door latch system …shall meet the dynamic requirements of 

either §6.1.4.1. and §6.1.4.2. or

the calculation of inertial load resistance requirements of  §6.1.4.3.

6.1.4.3. Each component … can be calculated for its minimum inertial load resistance in 

a particular direction. The combined resistance to the unlatching operation must assure 

that the door latch system, …, will remain latched when subjected to an inertial load of 

30 g in the vehicle directions specified in §6.1.4.1. and §6.1.4.2., in accordance with 

§7.1.1.2. 

7. Test procedure
7.1.1.2. Inertial force application :       

Compliance with §6.1.4. is demonstrated in accordance with Annex 4.

Annex 4 : Inertial test procedures

1. Purpose : To determine the ability of the vehicle latch system to resist inertial loading by means of 

a mathematical analysis of the component parts in their true car relationship or by evaluation using 

a dynamic test.

2. Test procedures

2.1 or 2.2

2.1. Option 1, Calculation
2.1.1. The procedure described in this annex provides a means for analytically determining the ability of a door latch 
system to withstand inertial loading. (…) These omissions from the calculations are permissible because they provide 
additional factors of safety.

2.1.2. Calculation Consideration – (…) Their combined resistance… must assure that the door latch system (…) will remain 
latched when subjected to an inertial load of 30 g in any direction. Figure 4-1 is an example … to be considered.

6.1.4.1.

6.1.4.2. 
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2. DPPS 
HIT  determination by    
numerical simulation

VT must be used : 
no alternative for correlation

- 5 abstraction levels, 
with 3 VT checks

- quality criteria

DPPS: active bonnets for Pedestrian Protection

❖ HIC result from physical headform tests, as for passive bonnets.

❖ HIT (Head Impact Time): “only” a pre-requisite before physical tests.

➢ HIT determination
1. Numerical simulation, based on HBM kinematics 

Alternatives – Phase 2 research
2. Physical pedestrian Dummies – Japan
3. Generic approach- USA



II. HIT - Physical Pedestrian Dummies
❑ Challenge to complete the dummy family:  6y.o. , 5th female, 95th male 
❑ Kinematic certification of the dummies needed

III. HIT - Generic approach 
❑ Challenge to develop an accurate method working for all diversity of vehicle shapes 

& intrusions

[https://www.nissan-global.com/EN/TECHNOLOGY/OVERVIEW/puehfpp.html]

Alternatives – Phase 2 research – also challenging



I. HIT - Numerical Simulation

❑ Head Impact Time (HIT) calculated by CAE Human Body Models (HBM) on OEM vehicle

• HIT-graph to decide if static or dynamic testing

➢ HBM certification: adaptation of Technical Bulletin 24 (TB024) from Euro NCAP

➢ maintenance of CAE Generic Vehicle Models - TUG on UN website

❑ Challenge for Self Certification: check in-house simulations with OEM vehicle models & HBMs

Back to numerical simulation for HIT in GTR9-03 proposal



IWG-DPPS-25-05_Documentation_of_Generic_Vehicle_Models

❑ Challenges for Type Approval: 

❑ Quality criteria of the OEM vehicle models & simulations & HBMs : Annex 2

❑ How to proceed for Conformity of Production & Market Surveillance ?

❑ Intellectual property…

https://wiki.unece.org/download/attachments/208536077/IWG-DPPS-25-05_Documentation_of_Generic_Vehicle_Models_20230904%20CK.pdf?api=v2
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Thank you !

Any questions ? 
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