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Abstract : Demanding excessive settlement or claim for medical expenses when a victim is injured by WAD
(Whiplash Associated Disorders) in a minor traffic accident that collided at low-speed comprises a social problem.
Experimental studies on the possibility of injury on a rear-end collision at low-speed had been conducted in and out of
the country. As the results of these studies showed, the change in speed of the struck vehicle is the most important factor
determining whether the occupants are injured or not. In order to estimate the change in speed of the struck vehicle, one
needs the coefficient of restitution that fits the low-speed rear-end impact cases. In this study, we used five vehicles to
measure the speed changes in the vehicles in line with six low-speed rear-end collision cases with about 8 km/h speed
change in the struck vehicles. We obtain the coefficient of restitution in low-speed collision situations and verify the
reliability of the coefficient of restitution by applying this to PC-Crash simulation, a traffic accident analysis program.
Key words : Coefficient of restitution(3F2 A 5=), Low-speed rear-end impact(*] €:3=%), Vehicle crash test( X5 -
=29, Delta V(£ =3}, WAD(Whiplash Associated Disorders,  EFA AF3H)
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Wontaek Oh - Jonghyuk Kim - Jihun Choi -

Fig. 1 Low-speed rear-end impacts experiment

Table 1 Experimental vehicles list

No. Model Empty vehicle Transmission
(maker) weight (kg) type

I Cr(elgf:)A 1240 Automatic
2 Cr(elg;S)B 1230 Manual

3 (D?eti(Z)O) 830 Automatic
4 (SI-;);;:ZE) 1270 Automatic
5 (I%Vsﬁ;) 1167 Automatic

Sal Aml W AANE S BE FPE 4L

Yongmin Ha -

Table 2 Conditions of experimental cases

Hasun Park - Jongchan Park

Cone | ting vl | Sk vt | {1 G0
i | oot | Nove
: (Dfiifeeiogoig) (Dﬁieeiogﬁg) Parking brake
’ (Dfirvi(iogﬁg) (Dfizrz(:osslig) L
ot | ot | o
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| it | oot | ke

(d) Sonata III, 1996,

Fig. 2 Experimental vehicles
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Fig. 4 Velocity profiles of experimental vehicles

Table 3 Experimental results

Crash | Restitution

Case “10 “ Y2 interval | coefficient
(km/h) | (km/h) | (km/h) (sec) (e)
1 7.74 1.90 6.70 0.17 0.62
2 7.96 1.04 6.26 0.18 0.66
3 8.23 1.50 7.40 0.17 0.72
4 9.47 1.57 7.50 0.16 0.63
5 6.68 2.23 6.94 0.16 0.71
6 10.40 1.80 10.60 0.17 0.85
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Fig. 5 Simulation screen of PC-Crash (Case 1 in Table 3)
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Fig. 6 Input parameters of PC-Crash (Case 1 in Table 3)
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Fig. 8 Velocity profiles of rear vehicle in experiment and

simulation (Case 1 in Table 3)

Table 4 Comparison of experiment Av and

simulation Av

Case Experiment Av | Simulation Av Error
(km/h) (km/h) (%)
1 6.70 6.34 5.37
2 6.26 6.65 6.23
3 7.41 7.16 3.37
4 6.94 7.16 3.17
5 3.85 3.73 3.12
6 10.65 10.17 451
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