BEIGE TG 20028 KEBMAEHTE ppa43~446

Qo3 EME

ot

P4ttty cHErR RIS

KSPE 02F148

S At Y

Accident reconstruction using yaw mark analysis

J. S. Ha (Automotive. Eng. Hanyang Univ. Graduate School), S.J. Yi(Mechanical. Eng. Hanyang Univ.)

ABSTRACT

A vehicle oversteered or cornering at excessive speed leaves tire yaw mark on the road surface. A yaw mark is a sign that

the tire was sideslipping and exceeded its frictional limit because of centrifugal force. Problems exist with the traditional

equation, “critical speed formula (CSF)”, that limits its practical use in traffic accident reconstruction. A major problem is
that the equation dose not account for vehicle dynamics and interface between tire and road. The literature refers to that the
accuracy of the critical speed formula varies with several factors. New equations that account for vehicle dynamics are

introduced in this paper. A comparison of the accuracy of the new method and the traditional method in the calculation of

speed is conducted.
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f : tire/road coefficient of friction
R : path radius

g : gravitational acceleration
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Fig. 1 Geometric relationship of vehicle radius
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Fig. 2 The “bicycle” model at the critical speed
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Table 1 Input data for calculation
0 /s (rad/m) R(m)

1 |0.0041 142.6586
2 100113 118.4483
3 0.0162 101.9800
4 ]0.0230 80.0679
5 10.0236 77.0382
6 | 0.0212 86.2736
7 | 0.0246 70.3387
8 10.0258 62.3987
9 100278 54.9006
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Table 2 Percent errors of each method
22 (%) 71&9 BH%)
1 -18.50 35.33
2 20.86 23.62
3 1.195 15.00
4 0.26 3.64
5 -0.45 2.97
6 | 3.22 6.52
7 0.52 4.06
8 2.80 6.55
9 7.78 11.91
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Fig. 3 Errors at the old method

Error(%)

-204 ]

T T T T T 1
0.000 0.005 0.010 0.015 0.020 0.025 0.030

moving angle/moving distance (rad/m)

Fig. 4 Errors at the new method
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