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Outline of the GTR: Bonnet/Wing  (1)
Applicable car types (Japan)
- Passenger cars having no more than 10 seats 
- Trucks having a GVW not exceeding 2500 kg and
a similar front shape as passenger cars

Test area (Bonnet/Wing) 
Child head impactor: 1000 mm ≤ WAD ≤ 1700 mm

Adult head impactor: 1700 mm ≤ WAD ≤ 2100 mm

Impactor
Child head impactor: Diameter 165 mm, weight 3.5 kg

Adult head impactor: Diameter 165 mm, weight 4.5 kg



Outline of the GTR: Bonnet/Wing (2)
- Impact speed and angle -

Child head impactor Adult head impactor

speed
(km/h)

angle
(deg)

speed
(km/h)

angle
(deg)

Category 1 35 50 35 65

Assumed head impact conditions* at accident speed of 
44 km/h 

*angle is simplified as one angle for each

HIC ≤ 1000: 2/3 of the test area

HIC ≤ 1700: 1/3 of the test area

Criteria

* In the calculation of life-saving effects, the distribution in the 1/3 and 2/3 areas are assumed 
to be similar between adult areas and children areas.



Pedestrian fatalities in Japan
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Percentage of fatalities involving head injury
(Japan)

Percentage of fatalities involving cars (Japan)

Percentage of fatalities involving head to 
bonnet/wing impact (IHRA)

Percentage of fatalities involving vehicle speed of 
44 km/h or less (Japan)

Life-saving ratio
- HIC 1000 or less 2/3 area - HIC 1700 or less 1/3 area

Life-saving effect
National Police Agency 
(NPA) traffic accident 
statistics (Death within 

30 days in 1999)

NPA traffic accident 
statistics (1993 to 1999)

NPA traffic accident 
statistics (Death within  

24 h in 1999)

IHRA statistics 

(Mizuno Y. ESV 2005)

ITARDA (Traffic 
accidents survey and 
analysis report, 1999)

MacLenghlin, et al. 
‘Vehicle Interactions with 

Pedestrians’ (1993) 



Conclusions
The expected effects of introducing PS-GTR Head 
Protection Regulation (Bonnet/Wing area) in Japan 
were calculated and compared with the case of not 
introducing the regulation.
The calculation showed that pedestrian fatalities are 
expected to be reduced by more than 100 persons per 
year.
This accounts for about 1.4% (1/70) of the 7,800 traffic 
fatalities that occur in 2005. Introducing this GTR, the 
social loss caused by traffic accidents will be 
significantly reduced.
In addition, introducing this GTR is also expected to 
reduce the severity of injuries, thus further reducing 
the social costs in addition to the reduction of fatalities. 

The Government currently executes about 370 billion yen 
every year for traffic safety. As the effect, reducing 
annual fatalities by around 300 to 500 persons, 
gradually.



Appendix: Base data



Base data (1)
- Ratio of head injury (Japan) -



Base data (2)
- Ratio of car types involved (Japan) -



Base data (3)
- Ratio of head to bonnet/wing impact (IHRA) -

Body Region (Head)
AIS 2-6 (cases) (%) (cases) (%) (cases) (%)
Part of the Vehicle

Front Bumper 24 2.3% 4 1.8% 20 2.4%
Bonnet/Wing 223 21.5% 83 38.2% 140 17.1%
Leading Edge 15 1.4% 8 3.7% 7 0.9%
Windscreen Glass 344 33.2% 41 18.9% 303 37.0%
Windscreen Frame/A-pillars 168 16.2% 9 4.1% 159 19.4%
Front Panel 5 0.5% 5 2.3% 0 0.0%
Other Vehicle Source 45 4.3% 12 5.5% 33 4.0%

Others
Indirect Contact Injury 13 1.3% 1 0.5% 12 1.5%
Road Surface Contact 171 16.5% 46 21.2% 125 15.3%
Unknown 27 2.6% 8 3.7% 19 2.3%

Total 1035 100% 217 100% 818 100%

All Ages

* Data source: Mizuno Y., SUMMARY OF IHRA PEDESTRIAN SAFETY WG ACTIVITIES (2005) - PROPOSED TEST METHODS TO
EVALUATE PEDESTRIAN PROTECTION AFFORDED BY PASSENGER CARS, ESV 2005, Paper Number 05-0138.

Ages ≤ 15 (child) Ages ≥ 16 (adult)



50%

Base data (4)
- Dependence of number of fatalities on 
accident speed (Japan)-
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* MacLaughlin et al., "Chapter 21: Vehicle Interactions with Pedestrians", in
   Accidental Injury -Biomechanics and Prevention-, Springer-Verlag, N.Y., 1993.

Base data (5)
- Probability of death -

7%

34%
Life-saving ratio: 66%

Life-saving ratio: 93%


