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Study about the Evaluation of Freezing Risk Based Road Surface of Solar Radiation
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Abstract

Anti-icing system can reduce traffic accidents and congestion by quickly removing the frozen road surface area. there is no
decision criteria for determining application of the Anti-icing system in Korea. In this study, we proposed the decision criteria for
determining application of the anti-icing system based on weather and road conditions, i.e., geometric and topographic conditions.
Regional climate survey, Solar Radiation analysis, and dynamic vehicle simulation considered road geometry was conducted to
standardize the installation method of anti-icing system. Also, we have developed a software that can be determined an installation

of anti-icing system.
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Fig. 1 Evaluation method
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Fig. 2 DCM Analysis
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Table 1 Geometric line form of road — velocity difference

Correlatio
Horizontal
Alignment straight section curved section Velocity
Vertical (R=more than 2,000) (R=1,000) difference
Alignment
—9%<G<—4% 102.1 99.02 3.077
—4%<G<0% 105.98 102.27 3.710
0%=G<4% 104.82 101.24 3.574
4%<G<9% 96.61 93.85 2.752
HA-VA 105.32 101.82 3.498
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Table 2 Risk Index

Vertical Alignment
Risk Index

—4% =G —2%=G< 0% 0%=G< 2% 4%=G
Straight (R > 2000) 90.9 85.9 79.8 74.2
Curve (2000 = R > 1500) 94.9 87.9 83.8 78.8
Horizontal Alignment S—Curve (2000 = R > 1500) 96.0 91.9 86.9 81.8
Curve (1500 = R) 97.0 93.9 89.9 84.8
S—Curve (1500 > R) 100.0 96.0 92.9 89.4
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Fig. 5 Cumulative Solar Energy (Winter Solstice)
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Table 3 Climate assessment by freezing index

. Climate assessment index
Freezing Index . . .
. (a: Minimum temperature, b: number of days with
(C - days) . K .
snow, c: number of days with freezing)
0 ~ 200 y = —0.044 X a+0.033 X b+ 0.056 X ¢
200 ~ 400 y = —0.050 X a+0.038 X b+ 0.063 X ¢
400 ~ 600 y = —0.057x<a+0.043 X b+ 0.071 X ¢
More than 600 y = —0.067 < a+0.050 < b+ 0.083 X ¢

Table 4 Installation standards as apply to anti—icing system

Climate . Solar Energy (MJ/m?)
assessment qu.ng safety
index index 0~1.5 1.5~3.0 3.0~4.5
Less than 40 | Consideration | Consideration -
0-3 40~60 Installation | Consideration -
60~80 Installation | Consideration -
80~100 Installation Installation -
Less than 40 | Consideration | Consideration -
92 40~60 Installation | Consideration -
60~80 Installation Installation -
80~100 Installation Installation Installation
Less than 40 | Installation - -
40~60 Installation | Consideration -
6= 60~80 Installation Installation -
80~100 Installation Installation Installation
Less than 40 | Installation | Consideration -
More than 9 40~60 Installation Installation -
60~80 Installation Installation Installation
80~100 Installation Installation Installation
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Type of Curve Radius Length [Deflection] | Direction
Start (A1) End R2) |

1 |Tangent = 25.709313023931 CCW = |
2 |Spiral hd 250 44100 |
3 [Simple =i 250 95.75692624862 COW |
4 | Spiral = 250 4410w =
5 |Tangent | 58.413282510258 Cw =
E |Spiral hd 250 576 0w x|
7 |Simple hd 280 105411 86177861 O |
g | Spiral = 250 576 CwW =
9 |Tangent | 195.0433730355303 Cw = |
10 | Spiral hd 350 41.142857142057 O = |
11 | Simple hd 350 94.729447886716 W |
12 |Spiral = 350 41.1420857142057 Cwf = |
13 |Tangent | 9664574345438 CCW |
14 |Spiral hd 200 50 C0w |
15 |Simple hd 200 238.029335199131 CCw > |
16 |Spiral = 200 50 CCwW x|
17 |Tangent x| 13.685862416062 Cw =
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Fig. 9 Analysis of the solar energy
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