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A Method for Calculating Steering Angle from the Viewpoint of Traffic Accident Reconstruction

Mitsunobu Fujita

Whereas many experiments and studies have been conducted to reconstruct running speed or collision speed

immediately before an accident, few studies have been tried to reconstruct the situation of a turning vehicle,

which has met an accident just after then. This paper proposes a method for calculating the steering angle from

evidences regarding the path of a collided vehicle, validates the method based on the results of actual driving

experiments, and reports the necessary conditions, the limitation and so forth, in order to use the method correctly

and effectively.
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Fig.1 Situations Suitable for This Method
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5 Time Transition of the Equivalent Stability Factors to Calculate
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Table.1 A List of Verification Driving Tests for Situation (b)
Trace No. 1 2 3 4 5 6
0 [deg] 9 9 15 15 9 15
(rad) (0.157)  (0.157)  (0.262)  (0.262) (0.157) (0.262)
y [m] 10 L3 27 41 0.6 L7 Fig.6 Overview of the Verification Driving Test
Rg [m] 81 (80) 122(120) 79 (80) 120(120) 49 50 140 ‘ ‘ ‘ ‘ ‘
) 20, 30, 40, 50, 20, 30, 40, 60 20, 30, 40, 20, 30, A Simple Calculation Method (SC)
Veloci e . . .
]ty 40, 50, 60 40, 50, 50, 60, 65, 40, 50, ﬁ 120 Calculation Without Speed (WS)
[ 60 60 70,75 60 & 100 |
=
<
Table.2 Specifications for the Test Car @ @ gy -
Model DBA-UZS186 © / 4
3 L EN A
Length 4950 mm &»n 60 & oedd £k N
Width 1795 mm 3
Height 1465 mm R L8
Wheelbase 2850 mm S: 20 2
Drivetrain Front Engine, Rear-wheel Drive /
Transmission 6AT 0
Steering Gear Box Power-assisted Rack and Pinion 0 20 40 60 80 100 120 140
Steering angle, inside 42 degree Actual Maximum Steering Angle [deg]
Steering angle, outside 36 degree Fig7 C ison b Actual Maxi Steering Anel d
Steering wheel turns, lock-to-lock 34 ig.7 Comparison between Actual Maximum Steering Angles an

Calculated Steering Angles.
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Table.3 Actual Maximum Steering Angles and Calculated Steering Angles

Trace Velocity

Actual Maximum

No. (km/h)  Steering Angle (deg)  Angle (SC) (deg) Angle (WS) (deg)
1 20 270 324 316
1 30 255 334 31.6
1 40 30.0 34.8 31.6
1 50 330 36.5 316
1 60 375 38.7 31.6
2 40 18.0 23.1 210
2 50 225 242 210
2 60 225 25.7 210
3 20 40.5 33.2 324
3 30 36.0 342 324
3 40 405 35.6 324
3 50 51.0 374 324
3 60 435 39.6 324
4 40 345 235 214
4 60 34.5 26.1 214
5 20 61.5 53.6 52.3
5 30 79.5 55.2 52.3
5 40 84.0 575 523
5 50 73.5 60.4 52.3
5 60 69.0 63.9 52.3
5 65 85.5 64.6 51.2
5 70 63.0 66.8 51.2
5 75 84.0 69.0 51.2
6 20 1275 525 51.2
6 30 93.0 54.1 51.2
6 40 102.0 56.3 51.2
6 50 96.0 59.2 51.2
6 60 99.0 62.6 51.2
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