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ABSTRACT

Recently, the paradigm of road policy has been focused on user safety. Recently, the number of road facility improvement project has
been continuously increased but the economic feasibility (B/C ratio) is insufficient. Therefore, it is necessary to select a reasonable road
improvement project through accurate and objective analysis of the road safety evaluation. In this study, to develop a new road safety
evaluation method, data were collected based on the current road safety evaluation method for 75 routes including national roads and
provincial ones. Based on the collected data, problems were analyzed and utilized as the basic factors of the new road safety evaluation
method. Therefore, in this study, traffic accidents were reflected as a general evaluation item by weighing to solve these problems, and
the evaluation items were added from experiences and ideas of the local public officials. For each evaluation item, a reasonable weight
was determined through AHP (Analytic Hierarchy Process) questionnaire evaluation with highway experts. In addition, the safety
index was determined based on the evaluation criteria for each evaluation item. The criteria for evaluating the danger zone are
determined by the overall safety index. Finally, the criteria for selection of road improvement projects based on the overall risk level
were derived.

Key words : Improvement project of two-lane road, Road safety evaluation, Safety index (SI), Expert safety evaluation method (ESEM)
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Fig. 1. Study Procedure
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Table 1. Crash Modification Factor (Two lane Road)

oy

Variable CMF Variable CMF
Straight line 1.000 35< 1.000
1,000 1.008 ) 3.25~3.50 1.093
750~1,000 1.020 Wldﬂzlg Lane 3.00~3.25 1297
500~ 750 1.029 2.75~3.00 1.538
Curve Radius 250~500 1.053 <2.75 1.670
(m) 200~250 1.080 1.25 m or more 1.000
Width of Shoulder
140~200 1.110 less than 1.25 m 1.784
100~ 140 4.114 None 1.000
50~100 4.608 Number of Access Road 1~2 1.158
<50 12.354 (ea) 3~4 1.407
Flat 1.000 5< 1.626
0~3 1.096 <60 1.000
3~6 1.307 60~70 1.039
Number of Raining Days
Profile Grade 6~8 1.510 (days/year) 70~ 80 1.152
(%) 8~11 5.101 80~90 1.309
11~13 5.893 90 < 1.393
13~15 6.626 Installation 1.000
Sidewalk
15< 7.013 Not installed 1.438
imbi Installation 1.000 70 m or more 1.00
Climbing : Curve Length
Lane Not installed 1.140 less than 70 m 2.86
(AFe] DS AlFslst Ao 2 thekst 2o vkeds s Nmber/0.1 Billion Vehicle « KM
ey
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Table 2. Actual Accident Risk Assessment Criteria by Current Evaluation Method (Unit: Number/0.1 Billion Vehicle-km)

Description Number of Accident (3 Years Total, Serious injury or more) Judgment
Very Danger Exceed 49.0
Danger
Danger 29.1~49.0
Regular 18.9~29.1
Safety 6.1~18.9 Safety
Very Safety 0~6.1
e D e e — P
300m BT — — 400m B 300m
Actual
Risk Safety Safety Safety Danger Safety
LaR'E:f(“ Safety Danger Safety Safety Safety
Actual risk or Iatcint risk — Danger
Overall risk — Danger
Overall
Risk Safety Danger Safety Danger Safety

Fig. 2. Dangerous Zone Decision Method
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Table 3. Status of Insufficient Safety Section

2
i
1-014
oy

Total Evaluation Results (Insufficient Safety Section)
No. Clasl;(f)iiition I}\{Ii Length Latent Risk Actual Risk Overall Risk
(km) 1 enoth (km) | Ratio (%) |Length (km)| Ratio (%) | Length (km) | Ratio (%)
1 Provincial Rd. 925 34 1.0 29.9 1.2 34.6 1.9 552
2 Provincial Rd. 924 3.6 0.8 214 2.3 65.7 2.7 773
3 Provincial Rd. 904 6.3 2.6 413 4.2 66.8 5.2 822
4 Provincial Rd. 917 2.7 1.2 46.2 0.6 23.1 1.5 55.7
5 Provincial Rd. 901 2.7 1.5 54.7 0.5 20.0 1.6 60.4
6 Provincial Rd. 918 2.1 0.5 22.7 1.1 53.9 1.3 64.3
7 Provincial Rd. 928 2.1 1.6 77.6 0.4 19.1 1.7 81.7
8 Provincial Rd. 910 4.0 1.6 41.0 1.3 31.8 24 60.1
9 Provincial Rd. 903 7.0 4.0 57.5 0.2 24 42 59.9
10 Provincial Rd. 918 3.7 1.8 48.2 0.3 7.2 2.0 53.8
11 Provincial Rd. 904 5.4 32 59.1 0.8 14.4 3.6 66.1
12 Provincial Rd. 919 6.8 1.2 183 2.6 383 34 50.1
13 Provincial Rd. 928 21.5 11.0 50.9 22 10.0 12.0 55.6
14 Provincial Rd. 913 8.9 5.7 64.8 0.9 10.0 6.2 69.7
15 Provincial Rd. 919 2.4 1.3 53.9 0.4 15.0 1.4 56.3
16 Provincial Rd. 915 11.6 8.7 75.1 0.3 23 8.7 75.1
17 Provincial Rd. 901 44 2.5 56.9 0.0 0.0 2.5 56.9
18 Provincial Rd. 933 3.5 2.5 71.7 0.0 0.0 2.5 71.7
19 Provincial Rd. 933 23 1.3 55.6 0.0 0.0 1.3 55.6
20 Provincial Rd. 921 3.5 2.6 74.6 0.0 0.0 2.6 74.6
21 Provincial Rd. 909 2.8 1.9 68.4 0.0 0.0 1.9 68.4
22 Provincial Rd. 923 2.1 1.6 76.9 0.0 0.0 1.6 76.9
23 Provincial Rd. 921 54 4.8 89.5 0.0 0.0 4.8 89.5
24 Provincial Rd. 32 3.8 0.8 20.0 1.4 36.6 2.0 53.1
25 | Provincial Rd. (National Support) | 68 7.0 0.6 8.1 3.1 449 3.5 50.1
26 | Provincial Rd. (National Support) | 68 2.8 1.1 40.1 0.7 23.7 1.7 60.3
27 | Provincial Rd. (National Support) | 67 2.4 1.6 66.0 0.3 12.9 1.9 717
28 National Rd. 28 6.8 0 0 3.7 54.7 3.7 54.7
29 National Rd. 28 9.5 0.6 6.6 5.7 59.9 5.9 62.7
30 National Rd. 88 1.8 0.5 273 0.7 39.7 1.2 65.8
31 National Rd. 59 10.1 2.0 19.5 4.1 40.3 54 529
32 National Rd. 34 5.1 1.4 26.8 2.4 46.7 32 63.1
33 National Rd. 28 5.6 0.0 0.0 3.0 52.8 3.0 52.8
34 National Rd. 14 4.6 1.4 312 1.6 34.9 2.4 53.3
35 National Rd. 34 3.1 0.2 5.0 1.5 47.4 1.6 52.3
36 National Rd. 88 2.8 1.3 48.0 0.2 7.4 1.4 51.5
B 9E BBl 30 % w4sk JITKMLIT, 332 7517E SEAL HEARRY 0f20| M2 Sxsto] 25X

2013).
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Table 4. Correlation between the Number of Traffic Accidents and Actual Accident Risk

Description Number of Sections Ratio
Total Number of “Danger” Classification Sections 746 100 %
Classification of “Danger” in Case of One or More Accidents 746 100 %

Classification of “Safety” in Case of One or More Accidents

Table 5. Percentage of Latent Accident Risk on Insufficient Safety Road (Overall Risk is More than 50 %)

o Latent Accident Risk
Description 0% Total
More than 30 % Less than 30 %
Number of Road 21 13 2 36
Ratio 58 % 36 % 6% 100 %
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Table 6. Results of Relative Weights by AHP
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Table 7. Road Safety Evaluation Items
Level-One (%) Level-Two (%)
Curve Radius 14.5 Weight (%)
Curve Length 7.6 No. Items Calculated Applied
Value Value
Profile Grade 9.4
- 1 Curve Radius 10.2 10.0
Width of Lane 11.0
2 C L h 53 5.0
Width of Shoulder | 5.9 urve Lengt
3 Profile Grad 6.6 5.0
Road Stat.us 70.0 | Number of Access Road | 7.6 roltfe Mirade
(Geometric) - 4 Width of Lane 7.7 10.0
Sight Length 153
5 Width of Shoulder 4.1 5.0
Rock Fall 9.4
- 6 Number of Access Road 53 5.0
Flooding 9.1
7 Sight Length 10.7 10.0
Traffic Blocking 10.2 e eng
8 Rock Fall 6.6 5.0
Sub-Total 100.0
B 9 Flooding 6.4 5.0
Status of Traffic Accidents
(NUIIlbeI‘/OA 1Billion 30.0 _ - 10 Traffic Blocking 7.1 10.0
Vehicle-km) 11 Status of Traffic Accidents 30.0 30.0
Total 100.0 - - Total 100.0 100.0
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Table 8. Safety Index for Evaluation ltems
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Total Fvaluation Length

Where, LoDS : Length of Dangerous Section

424 ZRREE ME
TN == 2 Eq. (5)9F 2ol 7 71k kA 57k A3t
Srew FRd 7R G| FAE B =4 AA e
e b mlERE 9 HEE ek
Overall Risk =
LoDS, + LoDS, + ——— + LoDS,
< 100% %)

Variable ST
) R>140 m 1.000
Curve Radius
R<140 m 1.100
L>140m 1.000
Curve Length
L<140m 1.050
R<6 % 1.000
Profile Grade
S>6 % 1.050
B>325m 1.000
Width of Lane
B<3.25m 1.100
B>125m 1.00
Width of Shoulder
B<1.25m 1.050
None 1.000
Number of Access Road
>1 1.050
Sioht Leneth >75m 1.000
ight Len
ght Lengt <5m 1.100
N/A 1.000
Rock Fall
Rock Fall Risk 1.050
N/A 1.000
Flooding
Flooding Risk 1.050
. N/A 1.000
Traffic Blocking - -
Blocking Risk 1.100
Status of Traffic Accidents =<29.1 1.000
(Number/0.1 Billionkm) >29.1 1.300

Table 9. Criteria of Dangerous Road Judgement by Overall Safety Index

Ratio of Ranking Overall Safety Index
20 % 1.467
40 % 1.334
60 % 1.213
80 % 1.103
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Leneth Results of Road Safety Evaluation by Current Evaluation Method
en
Target (kﬁ; Latent Risk Actual Risk Overall Risk Remarks
(Geometric) (Traffic Accident)
- Geometric Index Poor
No.1 63 41.3 668 822 - Traffic Accident Index Poor
- Geometric Index Good
NO2 68 0 4.7 47 - Traffic Accident Index Poor
- Geometric Index Good
NO.3 >6 0 528 528 - Traffic Accident Index Poor
Table 11. Results of Comparison with Current Evaluation Method
o Results of Evaluation (%)
Description - - -
Latent Risk Actual Risk Overall Risk
No.l Current Evaluation Method 413 66.8 82.2
0.
This Study - - 74.4
No2 Current Evaluation Method 0 54.7 54.7
0.
This Study - - 18.9
No3 Current Evaluation Method 0 52.8 52.8
0.
This Study - - 28.6
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