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Abstract: The traffic safety improvement projects must consider accidents as well as
synthetic methods including road and traffic characteristics. But current executing in domestic
selects a spot or section chosen by the number of accidents for improvement. For solving this
problem, this study analyzes the provincial roads’ accidents during 2000~2002 year, and the
characteristics of provincial roads have been investigated and the influencing factors to
hazardous road based on previous studies are identified. Factors are regarded the priorities by
AHP and awarded points to easily apply in real world situation.

Key Words : Traffic safety improvement project, Hazardous road, Provincial road, AHP

1. INTRODUCTION

1.1 Background and Objective

The current traffic safety improvement projects carrying out in Korea are mainly consisting of
black spot, hazardous road and bottle neck improving project. These projects are not
implemented on a systematic and integrated appraisal method but simply select a spot or
section chosen by the number of traffic accidents for those. The method relying on the number
of traffic accidents could miss the possible accident causation by typical road condition and
various traffic characteristics. Even though the traffic accident didn’t occur on a certain road
during past few years, still it is possible to occur on that road in the near future. This
phenomenon can be explained by the unique characteristic of traffic accidents. To maximize
traffic safety improvement project, it is better to select hazardous roads considering road and
traffic characteristics. Solving this problem, this study introduces the criteria of selecting
hazardous roads. In order to develop the criteria, the related data of 348 provincial roads(total
20,740Km as of December 31, 2002) and accident data(years of 2000 ~ 2002 : 3years) in
Korea are collected.
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1.2 Method

The first step was getting a grip of the accident features of the region through the analysis on
general status and accidents. Elements for the standards of selecting hazardous roads were
collected through investigating documents from in and out of the country. Then through AHP
Method, relative importance of collected elements was calculated. Based on the standards
selected through this process, we have prepared the hazardous road selection criteria and
scoring method. Detailed research flow chart is shown in Figure 1.

Research Objective and Background

v

General Status of Provincial Roads and Analysis on
Accident Features
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Selection of Factors Influencing Hazardous Roads by
Studying Previcus Documents from In and Out of the Country
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Setting of Standards for Selecting Hazardous Roads
in Provincial Roads

|

Conclusion and Assignment for Further Research

Figure 1. Research Flow Chart

2. INVESTIGATION ON PROVINCIAL ROADS STATUS AND ACCIDENT FEATURES

2.1 Investigation on Provincial Roads Status

Provincial roads refer to the road within a region of self-governing body of province that is
acknowledged by the corresponding mayors' and are categorized into either General
Provincial Road or Nationally Supported Provincial Road”. Provincial roads as of December
31, 2002 are 348 lines expanding 20,740km and average pavement rate is 78.9%.

Table 1. Provincial Roads Status for Cities (as of December 31, 2002) — unit : m
Provincial Road (Nationally Supported Provincial Road)

"""""""""""""""""" Pavement ~~ Non- " Closedto
Length ~ Pavement Rate : % pavement Traffic
Total 17,083,514 13,329,628 780 2,441,769 1 1,312,117
(3.656,550) (2,919,483) (79.8) (B12.731) (434.336)
Pusan 73640 54900 (74.6) 18740 S
(73.640) (54,900) (74.6) (18.740) :
17,597 .. 17,597 ] 100 . S .
Daegu (17.597) (17.597) (100) : :
5740 43920 068 . T 21,820
Inchon " (65.740) (43.920) (66.8) ; (21.820)

' Road Law (Ministry of Construction and Transportation)
% Connection of major transportation area including major cities in provinces, air ports, harbors, industrial complex, major facilities, touring

sites and etc, with lines supporting national nucleus road network composed of assigned highways
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Note) () included in "provincial roads" as "Line Supported by the Nation”

2.2 Analysis on Accidents in Provincial Roads

Among the accident data provided by the Police Agency, only the data happening on the
provincial roads(years of 2000 ~ 2002) were collected to analyze the features of provincial
accidents. Analyzed accident features are used as variables for hazardous road selection
criteria along with collected geometrical features and environmental factors through the
literature study.

2.2.1 Daily Accident Features

According to the number of accidents occurring in a day in provincial roads, we can observe
that a number of accidents are greater in weekends compared to other weekdays. It is
suggested that increasing traffic volume of a weekend excursion is caused.(Figure 2)

2.2.2 Accident Features According to Geometrical Structures of a Road

As a result of comparing the number of accidents(accident rate) to the overall number of
accidents in provincial roads with width of the road, it was proven the accidents occur most
frequently in roads having less than 3~6m and 6~9m width. It shows that when the width of
the road is narrow, the alignment and safety facilities are relatively inappropriate.(Figure3)
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Figure 2. Number of Daily Accidents in provincial Figure 3. Ratio of Accidents Occurring according to Road
roads Width(Below 3m road is one-lane road)
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In terms of the accident rate according to the road type and formation, both the intersection
and one-way road had high accident rate in a straight section with long expansion length.
However, the death rate compared to accident case was relatively higher in the curve section,
proving that curve section has higher risk than straight section.
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Figure 4. Number of Accidents According to Road Figure 5. Death Rate According to Road Types and
Types and Formations Formations

Searching for the accident types according to the road alignment in the intersection, both the
curve and straight section has highest number of vehicle/vehicle accidents. Also, compared to
straight area, curve section has more vehicle/vehicle accidents, which is probably the result of
over speed and inaccurate alignment.
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Figure 6. Rate of Accidents According to Intersection Forms and Accident Types

2.2.3 Accident Features According to Accident Types
In terms of the accident features of vehicle to pedestrian, vehicle/vehicle and single vehicle
accidents, the order of accident types is vehicle/vehicle, vehicle to pedestrian and single
vehicle accidents. However, the death rate compared to accident cases is in the order of
vehicle to pedestrian, vehicle/vehicle and single vehicle accident, proving how the walking
environment in provincial roads is in serious condition.

o
70
60
50
%of M % of
Accident o Accident
20
10 /’_ H
ok : ' e to Ped Weh/Veh Single Veh
Weh to Ped Weh/vah Single Yeh STLES ks NGRS
Figure 7. Rate of Accidents According to Accident Figure 8. Death Rate of Accident Types in Provincial
Types in Provincial Roads Roads
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2.3 Results of Analysis

Accident and road features of provincial roads through the analysis are as shown below.

- Provincial roads have more accidents during the weekends than other days.

- The ratio of accident occurring in the width of the road ranks highest both in a width less
than 3~6m and 6~9m.

- Provincial roads have higher death rate in curve section compared to straight rate and higher
rate of single vehicle accidents.

- The order of death rate compared to the number of accidents in provincial road was proven
to be in the order of vehicle to pedestrian, vehicle/vehicle and single vehicle accident.

3. CASE AND LITERATURE REVIEW
3.1 Investigation on Foreign Cases

3.1.1 Australia (Road Safety Black Spot Program)

In case of Australia, this program has been promoted for only 3 years since 1990. Then it was
re-induced in 1996 and reformed for 2,100 spots having the most frequent accidents all the
area of Australia has been performed. Australian standards for selecting area(spot or section)
with frequent accidents are mentioned as follows.

Spot Accident Standards : In a unit of federal government, the spot with more than the
number of 3 accidents caused by human in a certain year on state or provincial roads becomes
the standard. In case of state unit, the spot with one or more accidents with related to the
human in 5 years on provincial roads becomes the criterion.

Road Section Accident Standards (Section of longer than 3km) : In a unit of federal
government, upper 10% point on the road with highest accident rate among the states or
provincial roads becomes the standard. In case of state unit, an area with average of 2 or more
accidents(human + physical) within 5 years per km in provincial roads becomes the standard.
The data for accidents is used in recent 5 years.

Road Safety Assessment Proposal : Even if the point of area that does not fulfill the accident
occurrence standard stated above can be improved up to 20% of the improvement program
when the point has potential for the risk based on the official “Road Safety Assessment
Report” report.

3.1.2 Japan

National Police Agency and Ministry of Construction of Japan has been promoting "Urgent
Countermeasure Project for Frequent Car Accident Region", which focuses on the reduction
of accidents such as intersection reformation, installation of street lights, re-inspection of
traffic regulation and etc since 1996. Region selection standards are as follows.

General Rule : A region for reformation includes the point where one or more accidents are
most likely to occur in 10 years and a point with more than one indices among three index of
death accidents, death and injury accidents and potential death accidents.

Selection Standards : Regions with more than two cases of car accidents causing death or
injury within 4 years are subjected to reformation. And regions with more than 0.4 cases of
life taking accidents converted according to the accident types such as front collision, rear
collision and etc, are subjected to reformation.
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3.2 Suggestion Point

Both Australia and Japan select roads with frequent accidents based on the accident frequency
and severities. In the case of Australia, the reformation business for each spot and section is
performed whereas Japan doing only the former. Australia considers dangerous geometrical
structures and environmental elements by reflecting the potential risk of the roads and Japan
reflects the risk of roads through potential death accidents which are not revealed by actual
accidents.

3.3 Literature Review

3.3.1 Point Accident Standards

- Critical Accident Rate Method : This method analyzes whether a section of a roads has
relatively higher accident rate than the average through the statistical method. Statistical
analysis is performed under the hypothesis that the occurrence of general accidents follows
Poisson Distribution.

R
R =R J_r1<><,/—”‘J_rL :
c a M 2M Equation 1

where, R, : Critical rate(# of accidents/10°%km), R, : Average rate(# of accidents/10*km)
K : Confidence level M : Exposure(=(ADT x 365 x segment length x years)/10%)

- Property Damage Conversion Method : This method is the method that reveals one unit of
damage through converting such damage types as death, injury and property damage into
equal value. Case of death and injury accidents is divided by an average damage cost of a
property damage to obtain severity factor of injury, death and property accident. It is generally
decided based on the national economic loss according to the type of accident.

Severity Index = Pn. .
» iEI Ll Equation 2
where, P; : accident number per accident types, n; : Severity factor of accident types,
1 : Accident type(fatal, injury, property, etc)

3.3.2 Regression Method

- D. Solomon(1964) had tried to analyze the relationship between horizontal curve and
accidents. He used Weighted Least-Squares Procedure in structuring a model predicting the
accident to perform multiple linear regression analysis.

Y=AR (L, +L)(V)+0.0336(D)(V) for Li=L, Equation 3

where, Y : # of accidents, AR, : Accident rate of straight section,
Lc : Length of curve section(mile), Lt : Length of straight section(mile),
D : Degree of curvature, V : Volume(ADT)
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- C. V. Zegeer et al(1991) had developed D. Solomon(1964)'s model to analyze the causes of
accidents more accurately.
Y ={1.552(LxV)+0.14(DxV)-0.12(S x V)}(0.978)" " Equation 4
where, Y : # of total accidents on curve section, L : Length of curve(mile),
S : Being transition curve=1, Not being=0, V : Volume(ADT), W : Lane width(ft)

- C. V. Zegeer et al(1986) had selected the final variables to be used in the models by
performing stepwise regression and ANOVA on the variables believed to influence the
accident. And by performing non-linear regression analysis using the final variables, he
developed accident prediction model for provincial roads with two lanes.

Y =0.0019(4DT)"**(0.8786)"(0.9192)"(0.9316)"" (1.2365)" (0.8822)"™"'(1.3221)"***
Equation 5
where, Y : # of total accidents, W : Land width(ft), PA : Pavement shoulder width(ft),
UP : Non-paved shoulder width(ft), H : Median roadside hazard rating,
TER1 : Flat=1, non=0, TER2 : Mountain=1, non=0

- Choi, Jae Sung et al(1995) had performed multiple regression analysis in three types of
straight line, negative-exponential and root square equation to derive accident rate prediction
model and selected the root square equation with the most excellent test result of a model with
coefficient of determination (R?), F-value, t-value and residual analysis result.

Y=aW+a,R

Y=a,exp” +a,exp "

Y=aW?’+a,R’
where, W : Lane width(m), R : Radius(m)/1,000

Equation 6

3.4 Collection of Factors Influencing the Selection of Hazardous Roads

According to the past research, the major factors that influence the selection of hazardous
road include traffic volume, width of the road and shoulder, horizontal curve and pavement
ratio. Items mentioned above have been reflected in the process of selecting hazardous roads
in this research.

4. DETERMINATION OF FACTORS INFLUENCING ACCIDENTS AND
COMPUTATION OF RELATIVE IMPORTANCE AMONG FACTORS

4.1 AHP Method

AHP method proposed by Professor Thomas L. Satty of U.S.A provides the optimal selection
among many options in modern society that is becoming more complex and diverse. The
assessment is performed by reflecting the professional opinion based on the rational process
of decision making. This is one of the many measuring and logical decision making methods
that reflect general human’s behavior and analytical thought process. It is not only easy to
apply but also widely used in decision making process of public and official areas because of
its accurate theoretical evidence. This procedure is shown below.
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l
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Feedback STEP 7 : Decision on Overall Consistency

Figure 9. AHP Method Procedure

4.2 Result of Performing AHP Method

In this research, prior to performing AHP method, a survey was conducted on 26 traffic
specialists serving in transportation industry or research areas for the hazardous road selection
standards through the investigation on provincial road accident features and document study.
To integrate the assessment value of 26 responders, Figure Integration Method® generally
used in group decision making process of AHP has been used to calculate the level of
importance. In addition to the former method that only considers the number of accidents,
local government opinions, which is believed to have good ideas of geometric features in their
own area, traffic characteristics and regional conditions were also considered. As a result of
performing AHP method, the importance level of accident severity, geometric features, traffic
characteristics and opinions of local government had been calculated. Following is the result
of using Figure Integration Method.

Table 2. 1:1 Comparison Table for Overall Evaluator using Figure Integration Method

. . Government Traffic .
Accident Severity Opinions Characteristics Geometric Features
Accident Severity 1 5 4 3
Government 0.2 1 0333333 0.25
_________ PO S il
Traffic

_____ C haracterlst108025310333333

Geometric Features 0.333333 4 3 1

Geometric Mean and Importance Level about accident severity can be computed as below.

- Geometric Mean=( 1 x5x4x3 )(1/4) =2.78
- Importance Level =2.78 / 5.26 = 0.53

* A method of integrating the means of overall evaluators about each elements of Paired Method
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Table 3. Result of Calculating the Importance Level of Evaluators

Accident Government Traffic Geometric Geometric Weicht
Severity Opinions Characteristics Features Mean g
écmdg—:‘nt 1 5 4 3 2.78 0.53
________ CVeIIY T
Ggi?mmem 0.2 1 0.333333 0.25 0.36 0.07
________ PN .
Traffic 0.25 3 | 0333333 0.71 0.12
. Characteristics T T
Geomeric 0.333333 4 3 1 1.41 0.28
eatures
Sum(s;) - - - - 5.26 1

Results of calculating the importance level were Accident Severity Standard (0.53),
Government Opinions and related organs (0.07), Traffic Characteristics standard (0.12) and
Geometric Features standard (0.28). When these scores are converted to 100 point scale,
results are shown as below.

- Accident Severity Standards : 50 points
- Geometric Features and Traffic Characteristics Standards : 40 points

(Geometric Features Standards : 28 points, Traffic Characteristics Standards : 12 points)
- Government Opinions : 10 points

To test AHP result, the importance levels were multiplied by each column of judgment

standards in 1:1 comparison table. The driven figures are summarized in Table 4. Then the
sum of each column was divided into the importance level of each assessment standards.

Table 4. Result of Calculating Constancy Index of Evaluators

Accident Government Traffic Geometric Row Row
Severity Opinions Characteristics Features Sum Sum/Weight
Accident 053 0.34 0.54 0.81 221 4.19
o Severity
Government 0.11 0.07 0.04 0.07 0.29 4.19
______ Opinions
Traffic - 0.13 0.20 0.13 0.09 0.56 4.18
_Characteristics """ T
Geometric 0.18 027 0.40 0.27 1.12 4.17
Features
Sum(S) - - - - - 16.72

After computing the means of values obtained from Table 4, consistency index had been
calculated.

-Means =16.72 /4 =4.18
- CI(Conformity) = (Means-Number of Items) / (Number of Items-1) = 0.060
- CR(Consistency Index) = CI(Conformity)/RI(Random Index*) = 0.07

* Random Index can be obtained from the table below according to the number of factors (n).

[n [ T [ 2 T 3 T 4 [ 35 T 6 [ 7 [ 8 T 9 T 10
[ RI | 0.00 | 0.00 | 058 | 090 | 1.12 | 1.24 | 132 | 141 | 145 | 149 | 151 | 148 | 1.56 | 1.57

[ 1T [ 12 [ 13 [ 14 [ 15 |
| 159 |
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As the result of calculating consistency index, its value is 0.07, when it is less than 0.1, it is
judged that the process of decision making is consistent. According to the AHP method, the
importance level of Traffic Characteristics element was in the order of traffic volume and ratio
of heavy vehicles. In terms of Geometric Features, the order was found to be sight distance,
horizontal curve, lane width, shoulder width, crosswalk and pavement ratio. The driven
results were recalculated in the scale of 100 points and Chapter 5 explains in detail.

5. SETTING OF SELECTION STANDARD FOR HAZARDOUS ROAD IN
PROVINCIAL ROADS

The scoring for each assessment item is to be calculated in a method that can be applied

realistically and maintained objectivity. In order to do so, we have chosen a method that can

apply equations or methods that are able to represent assessment items or through ranking

order. The Importance Level of assessment items calculated through AHP method can be

summarized as shown below in a scale of 100 points.

Table 5. Scoring of Assessment Items

Assessment Items Score(Point)
______________________________________ Accident Severity(50%) .50
... Horizontal Curve(15%) | 6
. Sight Distance(20%) 8

Geometric Geometric  LaneWidth(10%) 4
e Feawres " Shoulder Width(10%) R
and T0%) Pavement Ratio(5%) ... .- 2
Traffic Crosswalk(10%) 4
Characteristics S 8
(12%) Traffic Traffic Volume(20%) . 8
Characteristics Heavy Vehicle Ratio(10%) .. 4
B0 Sumo 12

Government Opinions(10%) 10

Total 100

5.1 Selection Standards According to The Accident Severity
Method considering the accident severity is applied by calculating the index “traffic accident”
according to the method used in the project “selecting preference project for frequent accident
area”.
- Calculating Method : Traffic accident index is calculated using below equation.

ROPI, = ( ,1N0Ai N nEPDOZ.
Y NO4, > EPDO,
i=1 i=1

)x 100

Equation 8
where, NOA,; : # of accidents in 1 section, EPDO; : Accident severity in i section(=2P;NS;),
P; : Weighting factor of person’s accident, NS; : # of accidents relating person’s accident

In case of the weighting factor, its value is added for each type of accidents by categorizing
accidents with human damage into death, serious and slight injury. Value for adding weight
was based on the value proposed in "Guidelines for Location of Frequent Accident, Ministry
of Construction and Transportation, 2002. 10", in which the death and injury causing
accidents' values were calculated based on slight injury(slight injury = 1).
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Table 6. Weighting Factor Calculation

Death Serious Injury Slight Injury
.. Guidelines ] 17979 1974 63 .
This study 28.53 3.13 1

- Scoring Method (50 points) : Traffic accident index calculated using equation 8 was
summarized in an order to be scored according to the comparative evaluation for subjected
sections.
Table 7. Scoring Method According to Traffic Accident Index
Relative Ratio Above 20% 20 ~40% 40 ~ 60% 60 ~ 100%

Score(Point) 50 40 30 20

5.2 Selection Standard According to Geometric Features

5.2.1 Horizontal Curve

The risk of accident in horizontal curve has been proven through the analysis on the features
of accidents on provincial roads and preceding research results. The radius of horizontal curve
in provincial roads can be installed up to 140~280m according to the design speed and is
scored according to the relative assessment for each subjected section. Following is the radius
standard according to the design speed.

Table 8. Radius Standard for Plane Curve for Design Speed

ificati o DesignSpeedkm/h)
| Classification Uit oy S0 o 60 507
Min. Radius m 280 200 140 90

Geometric feature standards for provincial roads is 60~80km/h for ground level and
50~60km/h for mountain level.

- Calculation method : # of under standard radius / Section length(km)

- Scoring Method (6 points) : The calculated value is summarized in the order to be scored by
relative assessment for each subjected section.

Table 9. Scoring Method according to Number of Curve Section
Relative Ratio Above 10% 10 ~20% 20 ~30% 30 ~50% The Rest

Score(Point) 6 4.5 3 1.5 -

5.2.2 Sight Distance

Sight distance defect is the major cause of accidents such as front collision and others
frequently occurring in provincial roads. Therefore, the score should be high if the ratio of
sight distance defect section is high. Sight distance defect section refers to the standard less
than the minimum sight distance standard according to the speed. Shown below is the
minimum sight distance standard according to each design speed.

Table 10. Minimum Sight distance Standard according to Design Speed
Design Speed(km/h) 50 60 70 80 90 100

Sight Distance(m) 65 85 110 140 170 200

Data: Regulations on the Road Structure and Facility Standard, (Ministry of Construction and Transportation, 2000. 03)
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- Calculation Method : # of S.D defect sections / Section length
- Scoring Method (8 points) : The calculated value is summarized in the order to be scored by
relative assessment for each subjected section.

Table 11. Scoring Method According to Number of Sight Distance Defect Section

____Relative Ratio ~ Above 10% 10~20% - 20~30% 30~50% The Rest
Score(Point) 8 6 4 2 -
5.2.3 Lane Width

It has been proven that the risk of accidents is higher with narrow lane width according to the
preceding researches. Therefore, more score is given to lane with narrower mean width. The
minimum lane width standard is 3.0m ~ 3.5m according to the designing speed.

- Calculation Method : Calculation method according to the lane width is mean lane width
(m) of subjected sections.

- Scoring Method (4 points) : Following is the scoring method according to lane width.

Table 12. Scoring Method According to Lane Width
Lane Width Above 3.5m 3.25~3.5m 3.0~3.25 Under 3.0

Score(Point) - 1 2.5 4

5.2.4 Shoulder Width

Shoulders of the road can be used to install safety facilities or as pedestrian area, and
correlation with accidents had been proven by preceding researches. Therefore, score is
granted more at narrower shoulder width. According to Korean Highway Capacity Manual
(2001), shoulder width under ideal condition’ of provincial road is 1.5m or more. In case of
unpaved shoulders, pavement is serious matter, so 4 point (the highest point) is given
regardless of the shoulder width.

- Calculation Method : Calculation method according to the shoulder width is mean shoulder
width (m) of subjected sections.

- Scoring Method (4 points) : Following is the scoring method according to shoulder width.

Table 13. Scoring Method According to Shoulder Width

i B Pavement
Shoulder width Non-Pavement Or(APY = 1.5m(0P) Above T5m
Score(Point) 4 Interpolation -
5.2.5 Crosswalk

Provincial roads have high accident rate during pedestrian’s crossing the road. Therefore,
considering the ratio of the crossroads, higher score is given to higher number of crosswalk.
- Calculation method : # of crosswalks in section / section length(km)
- Scoring Method (4 points) : Following is the scoring method according to the number of
crosswalks in a section.

Table 14. Scoring Method According to the Number of Crosswalk in a Section

Relative Ratio Above 10% 10 ~ 20% 20 ~30% 30 ~ 50% The Rest
Score(Point) 4 3 2 1 -

* Condition of a road operating in free flow status
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5.2.6 Pavement Ratio

Unpaved roads can influence the accidents due to degraded sense of boarding. Therefore,
higher score is given to lower ratio of pavement. The average pavement ratio of provincial
roads is shown as 78.9%.

- Calculation Method: Calculation method according to the pavement ratio is calculated by
the existence of road pavement.

- Scoring Method (2 points) : Following is the scoring method according to pavement ratio.

Table 15. Scoring Method According to Pavement Ratio

Pavement Ratio Non-Pavement Partial Pavement Pavement

Score(Point) 2 1 -

5.3 Selection Standard According to Traffic Features

5.3.1 Traffic Volume

Higher traffic volume refers to increased cases of accidents. This fact has been proven by
preceding researches. Therefore, roads with higher traffic volume are called hazardous roads.

- Calculation Method : Calculate by using the ADT (vehicles/day) of each lane of subjected
section.

- Scoring Method (8 points) : Following is the scoring method according to the traffic volume.
Means and distribution for traffic volume has been collected for number of lanes using daily
traffic volume of provincial roads presented in "Road Traffic Volume Statistical Report
(Ministry of Construction and Transportation, 2002)". And the figure was applied for the
scoring method.

Table 16. Scoring Method According to Traffic Volume
Both Sides Direction

""""" Sub Value” "~ Med Value T Upper Value T
(veh/day) (veh/day) veh/day)

_______________ v o 1001630 o Le30

2 130 130~9,300 9,300
A es00 L 6,500~34,500 1 34,500
_______________ O o ...27900 . 27,900~70,400 70400

8 61,400 61,400~76,200 76,200

Score(Point) 3 5 8

ADT in each category shown in Table 16 had been calculated as shown below.

- Sub Value : ADT < p - ¢ of subjected section
- Mid Value : p - 6 <ADT < p + o of subjected section
- Upper Value : ADT > pu + o of subjected section
Here, p : Mean ADT for Number of Lanes o : Distribution

5.3.2 Heavy Vehicle Ratio

Higher rate of heavy vehicle is known to increase the number and severity of the accidents.
Therefore, higher score is given to the section with high ratio of heavy vehicles. According to
the "Road Traffic Volume Statistical Report(Ministry of Construction and Transportation,
2002)", heavy vehicle is categorized into bus and truck. The mean of daily heavy vehicle in
provincial roads is 44.5%.
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- Calculation Method : (Heavy vehicle volume / Traffic volume) x 100(%)

- Scoring Method (4 point) : Score by Interpolation if the ratio is 45% or lower. It is
considered that the number and severity of accident is high regardless of the percentage if the
ratio is 45% or higher.

Table 17. Scoring Method According to Heavy Vehicle Ratio
Heavy Vehicle Ratio Below 45%(0% : 0 P) Above 45%
Score(Point) Interpolation 4

Below is the summary of calculation and scoring methods of each item presented above.

Table 18. Calculation and Scoring Methods According to Assessment Items

Score

Assessment Index Calculation Method :
(Point)

Ac(ndent __________________________________ A _b_Qy_e_ _2_2% _______________________________________ 5_0_ _____

Severit 20 ~40% 40
y _____________________________________________________________________________________________
(50%) e 40~060% 30 .

60 ~ 100% 20

Total(40%) Relative Assessment(100%) Sum of Index 40

Horizontal Curve(15%) # of Under Star}flard Radius / Section 6
e Leneth T

. . # of S.D Defect Section /

geometric Sight Distance20%) " SectionLength S
features .. Lane Width(10%) ] Mean of Lane Width 4
(28%) -.__.Shoulder Width(10%) __ - . Mean of Shoulder Width - 4
______ Pavement Ratio(5%) _______________Existence of Pavement 2

Crosswalk(10%) # of Crosswalliin Section / Section 4
. Length T
traffic Traffic Volume(20%) ADTperLane 8 .

characteristics . . Heavy Vehicle Volume /

(12%) Heavy Vehicle Ratio(10%) Traffic volume 4

local government High Demands of Local Government 10

opinions Medium Demands of Local Government 8

(10%) Low Demands of Local Government 5

6. Conclusion

This research proposes the standard for selecting hazardous roads in provincial roads. To

provide realistic standard, we have fully understood the status of provincial roads as of year

2002 and had studied and analyzed the data of accidents occurring in provincial roads (years

2000~2002) to drive its features. Also by studying previous researches, we have collected

elements of hazardous roads. Through this process, we have selected accident severity, traffic

characteristics, geometric features and local government opinions to be the elements

necessary in selecting hazardous roads. Also the weight importance of these elements had

been calculated using AHP method. As a result, the importance level has been collected in the

order of accident severity, geometric features, traffic characteristics and local government

opinions. Assessment items had been scored according to their features shown below using

the features of accidents occurring in provincial roads and researches conducted in the past.

- Accident Severity : Traffic Accident Coefficient

- Geometric Features : Horizontal Curve, Sight Distance, Lane Width, Shoulder Width,
Crosswalk, Pavement Ratio

- Traffic Characteristics : Traffic Volume, Heavy Vehicle Ratio

- Local Government Opinions
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It is judged that using the result of this research can maximize the efficacy of road traffic
safety management project since it can select hazardous roads adding existence method of
selecting hazardous roads using only number of accidents to the road and traffic
characteristics. Also, this research is different from the ones in the past in a way that old
researches used mathematical and statistical equations which can be difficult to apply in
actual cases. On the contrary, this research had made it easy to apply site application. Also
statistical interpretation could be used considering the uncertainties of car accidents. Lastly,
considering the diversity of accident factors, elements of car accidents had been reflected and
also the research had considered the unique risk of accidents in each spot. From the data on
provincial roads used in this thesis, we hereby specify that only the limited data had been used
for the analysis for geometrical structures because the database construction was not
performed appropriately. Also, once it is possible to collect more data related to geometric
features in the future, the results presented in this thesis may differ from the ones to be driven
in the future researches.
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