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Vulnerable Road Users

“...,less success in saving lives among vulnerable road users

than amongst car occupants”
(ITRAD, 2014)
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Background

Injuries in Bicycle Accidents

42% of the severe impairment
INjuries (Rizzi et al 2013)
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Helmet Test Standards Today
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Helmet Design

Liner
 Previous studies — few

different impact situations
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Objectives of this Study

- Evaluate
- the potential of a helmet
- different helmet designs

- different impact situations

Objectives
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The KTH Head Model
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(Kleiven, 2007)
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3 Different Helmet Designs
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Impact Situations
Crown Front Rear Side
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Example Crown
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Impact Situations

Crown Front ;Rear Side
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No Helmet Baseline

Helmet 1 Helmet 2
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Example of an Impact
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Linear Acceleration
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49-85%
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Peak 1% Princicpal Strain
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2% - 17%

Differences
among helmet
designs

Concussion:
21-26%
(Kleiven 2007)




Sensitivity Study
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Limitations

- Limited parameter study

- One geometry

- Head only simulations

- No chin strap and comfort foam

- 1 of 3 helmets validated

Limitations




Conclusions

- Reduced risk of injury
- Linear Acceleration: 49-85%
- Strain: 2-77%

- Larger differences among helmets for oblique impacts

- Possibility to improve helmet test standard and helmet
design

Conclusions
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