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Abstract: Traffic accidents occur frequently at road curves, especially in ice and snow environment, the
number of vehicle accidents is 14 times that in non-ice and snow weather. In the causes of death traffic
accidents, overspeed and improper speed account for about 1/3. Therefore, reasonable control of speed is
one of the important ways to ensure road safety in road curves. However, the driver’s behavior is mainly
determined by the obtained visual information, and visual sense is an important source of driver’s speed
perception. To reduce the traffic accidents at road curves in ice and snow environment, from the aspect of
driver’s visual information, through the reasonable setting of the visual illusion deceleration markings, driver’s
speed perception ability is improved to achieve the purpose of speed control. Based on the mechanism of
visual illusion deceleration marking and the constant flash frequency, the design parameters of color, width
and shape of marking are orthogonally combined, and 9 representative combinations of parameters are
selected. Setting up the simulation experiment environment with 3ds Max, the driver’s perception acceleration
rate is used as the indicator for quantitative analysis of the deceleration effect of different combinations of
markings. Then, the variance analysis of experiment data is conducted. The result shows that (1) the

decelerating markings in ice and snow road curves can give driver an illusion of higher vehicle speed, and the
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green comb shaped deceleration markings with longitudinal width of 0. 1 m has a relatively good deceleration

effect; (2) under the condition of significant level of a =0.01, color, width and shape of deceleration

marking has significant influence on driver’s speed perception, and the order of the influencing degree is color

factor > shape factor > width factor.

Key words: traffic engineering; perceived acceleration rate; orthogonal design; deceleration marking; ice

and snow curve
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Tab.1 Scheme of deceleration marking parameter combination
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Tab.2 Numbers and spacings of deceleration markings on

test section

bRk R/ Y/ M| g B/ L/ [/
G m (km-h™') m Eiae) m (km-h™') m
1 0 45.9  1.05 11 9.58  36.9 0.84
2 1.05 450 1.03 12 10.43 360 0.82
3 2.08 441 1.01 13 11.25 351 0.8
4 3.09  43.2 0.9 14 1205 342 0.78
5 4.08 42.3  0.97 15  12.83 33.3 0.76
6 505 414 0.9 16 13.59 32.4 0.74
7 6.00 40.5  0.93 17 1433 3.5  0.72
8 6.93  39.6 0.91 18 1505 30.6 0.70
9 7.83 387 0.8 19 1575 29.7  0.68
10 872 37.8 0.8 || 20 1643 28.8  0.66
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Tab.3 Orthogonal experimental result
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