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Abstract : Recently the usage of bicycle has increased steeply in Korea owing to traffic culture of well-being. In a car
to bicycle accident investigation, the throw distance of bicycle is very important factor for reconstructing of the
accident. The variables that influence on the throw distance of bicycle can be classified into the factors of vehicle and
bicycle. Simulations and collision tests in actual car to bicycle accident were executed for obtaining throw distance of
bicycle. The simulations were done by PC-CRASH™ and for actual crash tests sand bags were used for the behavior of
bicyclist instead of dummy. Factors considered were vehicle velocity and the moving angles of bicycle, also the types
of bicycle and vehicle were fairy cycle and automobile, respectively. From the results, the throw distances of a head-on
tire collision of 0° direction was longer than that of tire crash test of 45° direction, and the throw distances of a head -on
frame crash test of 90° direction was longer than that of frame crash test of 45° direction. In addition restitution
coefficient between vehicle and bicycle was estimated as about 0.1 with based on actual crash tests. Finally the
increaser vehicle velocity the longer the throw distances of bicycle, and the results of simulation were relatively good
agreement to the experimental results.

Key words : Throw distance( % =71 2]), Fairy cycle(®] & ©]-8 x} 21 A), Vehicle velocity(X} %<4 =), Crash direction
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(a) Bicycle & Dummy (b) Vehicle
Fig. 1 Bicycle and vehicle for crash test
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Table 1 Condition for collision test

. Vehicle velocity
No Angle of bicycle (k/h) Crashed part

1 30.12 .

0° Tire
2 47.12
3 29.43

90° Frame
4 54.86
5 27.04

45° Frame
6 60.95
7 30.12 .

45° Tire
8 60.00

Table 2 Collision type for experiments
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(a) 0° tire collision

(b) 90° frame collision
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(c) 45°tire collision

(d) 45° frame collision
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Fig. 2 Crash experiment of vehicle and bicycle
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(a) Velocity analysis device
(VC3000)
Fig. 3 Device and example of velocity analysis

(b) Result of velocity analysis
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Fig. 4 The throw distance of bicycle to vehicle velocity in 0°
and 45° tire collision
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Fig. 5 The throw distance of bicycle to vehicle velocity in
45°and 90° frame collision
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Fig. 7 Throw distance vs. vehicle velocity (0° collision)
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Fig. 8 Throw distance vs. vehicle velocity (90° collision)
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