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In traffic accident analysis, energy absorption diagrams are widely used to estimate collision energy (or impact speed) by calculating 
deformation energy from the extent of a vehicle's permanent deformation. Conventional charts classified vehicles based on vehicle type 
and engine displacement. However, the diversification of vehicle types, combined with the trends toward smaller engines and 
electrification, suggests that these traditional classification criteria may no longer adequately reflect the differences in energy absorption 
characteristics among individual vehicles. In this study, prior to developing energy absorption diagram applicable to modern vehicles, we 
investigated whether correction based on the amount of permanent deformation using FOH (Front Overhang) could improve the accuracy 
of estimating deformation characteristics (Fig1, Fig.2). The results revealed a correlation between FOH and ideal offset values (Fig.3), 
confirming that FOH-based correction can reduce vehicle-to-vehicle variation in permanent deformation (Fig.4). 
 
 

 
Fig.4 Energy standardization and offset of permanent 

deformation 
 

0

20

40

60

80

100

120

140

160

180

200

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

エ
ネ

ル
ギ

[J
/k

g]

永久変形量 [m]

0

50

100

150

200

250

300

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

エ
ネ

ル
ギ

[k
J]

永久変形量 [m]

En
er

gy
 [

kJ
] (a) Before

(b) After

250

200

150

100

50

300

0

Permanent deformation [m]
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

(5)Permanent deformation [m]
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

200

0

40

80

120

160

St
an

da
rd

iz
ed

 
En

er
gy

[J
/k

g]

0

20

40

60

80

100

120

140

160

180

200

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

エ
ネ

ル
ギ

[J
/k

g]

永久変形量 [m]

(C) After 

Permanent deformation
after offset [m]

St
an

da
rd

iz
ed

en
er

gy
 [

J/
kg

] 200

0

40

80

120

160

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Energy
standardization

Offset of 
permanent 
deformation

Registered
vehicle

Registered
vehicle

Registered
vehicle

 
Fig.1 Model of deformation characteristic 

 

  
Fig.2 Model of effects of vehicle weight and FOH 

 

 
Fig.3 Relationship between FOH and offset value 
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