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Study on the Development of Road Safety Judgment Indicators to
Establish of Installation Criteria of Safety Facility
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ABSTRACT

In the past, various studies have been conducted on safety facility installation standards and road
safety indices. But there are limitations in applying them to the field, such as using many survey
items and variables that are difficult to use. Therefore, this study attempted to develop road safety
judgment indicators considering the applicability of the research results and to prepare criteria for
installing safety facilities. As part of the study, data of related systems were reviewed, and the use
of variables already in use was figured out. Furthermore, the road safety judgment indicators
© 2021. The Korea Institute of reflecting traffic, road, and accident factors were developed through correlation and factor analysis.
Intelligent Transport Systems. All  Later, the criteria score for determining the installation of safety facilities was derived through
rights reserved. cluster analysis. The analyses suggested, that the installation judgment criterion score at the
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intersection was lower than that of the single road(crosswalk), and the road risk at the intersection
was higher.

Key words : Safety facilities, Installation criteria, Road safety judgment indicator, Factor analysis
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- Res__e?rch on the installation standards of Safety ~  Raviewing mlated|system linked|data
facilities - C ’ .
. . ollecting data of frequent accident area
- Related Theories review = [OHD e eEaEat
— Establishing a research methodology prep 9
03. Development of road safety judgment indicators
— Selection of influencing variables through correlation
analysis - Cluster analysis of road safety judgment indicators
— Calculation of weights through factor analysis - Deriving the criteria for determining the installation
— Derivation of road safety judgment indicators
<Fig. 1> Research Procedure
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<Table 1> Types of correlation coefficients

Type Scale

Pearson Interval/Ratio - Interval/Ratio

Spearman Interval - Interval

Point-biseial r Interval/Ratio - Nominal
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<Fig. 2> Concepts of factor analysis and cluster analysis
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<Table 2> Related System Data

System Institution Data Note
Number of accidents
TaaS Korea Road Traffic . B Frequent
(Traffic Accident Analysis System) Authority Accident Amount of casualties Accident Area
Cause/Type
unc " Ko Ros T Speed '
(Urban Traffic Information Center) Authorit Traffic
|/ Local government ITS center Y Volume Limited Area
Local government
T-GIS Location
(Traffic Safety Facility Local government Tr;fﬁ(?lhs.a.f o -
Management System) acilities Location of Protected Area
Road Shape
) Road Type
Node Link Natlonal. Transport Road Number of Lane -
Information Center
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Speed Limit
Width of Lane
Ministry of Land, Road Safety . -
HDmap tructure and Transport | Facilities Location of crosswalk Limited Area
Location
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<Table 3> Usage Data

Data
No. Factors - -
Intersection Single Road(crosswalk)
1 Volume Volume
Traffic Factor
2 Speed Speed
3 Speed Limit Speed Limit
4 Number of Lane Number of Lane
Road Factor
5 Area of Intersection Area of Intersection
6 Distance between intersections Distance between intersections
7 Speed Bump Speed Bump
8 Facility Factor Traffic Island -
9 Median strip Median strip
10 Number of Accidents Number of Accidents
Accident Factor
11 ARI ARI
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<Table 4> Result of Correlation Analysis - Intersection

Factors Data Correlation coefficients | significance probability

Volume 0418 0.000

Traffic Factor
Speed -0.341 0.000
Speed Limit 0.181 0.000
Number of Lane 0.154 0.000

Road Factor
Area of Intersection 0.558 0.000
Distance between intersections 0471 0.000
Speed Bump -0.149 0.000
Facility Factor Traffic Island 0.042 0.000
Median strip -0.030 0.000

<Table 5> Result of Correlation Analysis — Single Road(crosswalk)

Factors Data Correlation coefficients | significance probability
Volume 0.345 0.000
Traffic Factor
Speed -0.311 0.000
Speed Limit -0.072 0.000
Number of Lane -0.398 0.000
Road Factor
Area of Intersection 0.426 0.000
Distance between intersections 0.245 0.000
Speed Bump 0.160 0.000
Facility Factor - -
Median strip 0.304 0.000
<Table 6> Influencing Variable
. Intersection Single Road(crosswalk)
actor
Influencing variable Correlation Coefficient Influencing variable Correlation Coefficient
Volume 0418 Volume per Lane 0.542
Traffic Factor
Speed Limit - Speed 0.352 Speed 0.311
Area of Intersection +
Road Factor Distance between 0.583 Area of Intersection 0.426
Intersection
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<Table 7> Result of factor analysis — Weight
Intersection Single Road(crosswalk)
Selected Variables Weight Selected Variables Weight
ARI 0.421 ARI 0.510
Volume 0.347 Volume per Lane 0.428
Speed Limit - Speed 0.311 Speed 0.791
Dist’:rnzz ‘;it?vl;:fe;i:;e:ﬁon 0326 Area of Intersection 0553
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<Table 8> Result of Cluster Anaysis

Cluster Average Max Min Difference® Number Risk
1 11.94 14.16 10.41 0.11 88
2 8.76 10.31 7.73 0.04 159 High Risk
Intersection 3 6.93 7.69 5.86 0.22 153
4 5.00 5.65 4.26 0.13 36
5 2.62 4.13 0.50 - 78 Low Risk
1 14.02 16.66 13.05 0.44 8 High Risk
) 2 11.60 12.61 11.05 0.09 27
S(zilszwl:l’;‘;‘ 3 10.13 10.96 9.48 0.11 53 Lo Risk
4 8.88 9.37 8.41 0.06 77
5 7.56 8.35 6.22 - 174
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