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Analysis of Traffic Accident Reduction Performance of High-quality
and Long-life Pavement Marking Materials

ABSTRACT

Road conditions which obstruct the driver from seeing road markings, such as in the evening or in the rain, due to the lack of a light
source gives way to increasing the risk of traffic accidents. In order to increase road safety, the Korea Expressway Corporation set up
a pilot project which used high-quality materials along a section of the Gyeongbu Expressway between Daejeon and Pangyo. There
is little research on high-quality materials in the field of pavement marking. This study introduces high-quality materials used in
pavement materials, presents the results of a survey conducted to examine the effect of the pilot project and analyzes traffic accident
data from before and after the implementation of the pilot project. The survey results show that 87% of the respondents were highly
satisfied with the pilot project. With the goal of evaluating the effect of the pilot project, this study used traffic accident data provided
by the Korea Expressway Corporation accident data and performed a before-after study of the number of traffic. The results of data
analysis show that there were 62 and 48 traffic accidents before and after the implementation of the pilot project. In addition, the result
of Emperical Bayes Method indicates that there is an 41.7% decrease in the number of traffic accidents as an effect of High-quality
Pavement Marking Materials.
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Fig. 1. Before and After the Implementation of the Pilot Project
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Table 1. Pavement Marking Standards

Item . Rainy weather
White | Orange -
White | Orange

Korean National Police

Agency [2012] (Local Road) 240 150 100 70

Seoul City [2014] 240 150 70 40
MOLIT[2010] (National Road)| 250 175 - -
Korea Expressway
Corporation [2012] 250 175 250 175
(Expressway)
ASTM 250 175 - -
America Kanasas 250 175 - -

Alabama 350 275 - -

Committee European de

Normalisation (CEN) 100~300 | 80~200 ) )

Table 2. Type of Paint

Type Paint
Type 1 Room temperature curable paint
Type 2 Waterborne paint
Type 3 Hot spray type paint
Type 4 Adhesive paint
Type 5 Cold plastic paint
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Drivers Experts
Excellent__ Very _Poor
18% " 6%

Very Poor| Poor | Fair | Good |Excellent
Total
1 2 3 4 5
Drivers 0 84 644 | 420 252 72
(%) (0 (6) | (46) | 30) | (18) | (100)
Experts 0 0 0 0 15 100
(%) (0) (0) (0) | (0 | (100) | (100)

Fig. 4. Survey Results of Satisfaction with Visibility of Lanes
(Compared to the Previous Lanes)

Drivers Experts

Excellent___ Very

e

Very Poor| Poor Fair | Good |Excellent
Total
1 2 3 4 5
Drivers 14 126 812 | 364 84 65
(%) ) ® | 68 | (20 (6) | (100)
Experts 0 0 0 7 8 91
(%) (0) ©) O | @47 | (3) | (100)

Fig. 5. Survey Results of Satisfaction with Visibility of Lanes at Night

Drivers Experts

__Oppose

Oppose Support Total

Drivers 182 1,218 1,400

(%) (13) (87) (100)
Experts 0 15 15

(%) © (100) (100)

Fig. 6. Survey Results of Whether the Improved Lanes Should be
Further Applied
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Table 3. Comparison of Traffic Volumes by Section

Route ADT Rate of
2013 2014 | Change(%)

Biryong JC~Dagjeon IC 70,233 | 71,730 2.1
Daejeon IC~Hoedeok JC 82,745 83,212 0.6
Hoedeok JC~Sintanjin IC 92,908 95,032 2.3
Sintanjin IC~Chungwon IC 106,450 | 108,029 1.5

Chungwon IC~Chungwon JC | 106,515 | 95,352 -10.5
Chungwon JC~Nami JC 130,291 | 129,467 -0.6
Nami JC~Cheongju IC 71,140 | 72,676 22
Cheongju IC~Mokcheon IC 82,667 84,162 1.8
Mokcheon IC~Cheonan JC 81,705 82,281 0.7
Cheonan JC~Cheonan IC 146,490 | 148,209 1.2
Cheonan IC~N.Cheonan IC 159,906 | 163,833 2.5
N.Cheonan IC~Anseong IC 156,453 | 159,620 2.0
Anseong IC~Anseong JC 160,425 | 165,287 3.0
Anseong JC~Osan IC 158,236 | 157,284 -0.6

Osan IC~Dongtan JC 158,078 | 173,910 10.0
Dongtan JC~Giheung IC 162,163 | 167,307 32
Giheung IC~Suwon IC 194,053 | 199,657 2.9
Suwon IC~Singal JC 205,669 | 190,134 -7.6
Singal JC~Pangyo JC 206,090 | 206,736 0.3
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Fig. 7. Comparison of Traffic Volumes by Section

Table 4. Number of Traffic Accidents

. h: in th
Number of | Adjust number of Change in the
. . number of traffic
traffic accidents | traffic accidents .
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Before | After | Before | After | ARF (%)
Total 62 48 479 435 0.09 9.2
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4| J& 17 7 8.6 35 | 059 | 587
Giheung ’ ' ' '
IC
Giheung
IC~
5 . 45 41 393 40.0 | -0.02 -1.6
Daejeon
IC
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Table 5. Comparison of Traffic Volumes by Section
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Item Contents
Links Pangyo Jct~Daejeon IC (total 20 segments)
Time Period (before) Nov. 2013~Apr. 2014 (6 months)
Time Period (after) Nov. 2014~Apr. 2015 (6 months)
Independent Variables AADT, Length(km)

Elk] =11, = o Ll;";l FZ;‘I’Z Table 6. Results of Estimated Model
In (/1,,-) =In ((10) +6,1n (LL) + G,ln (E) ) Coefficient St.D z p-value
aq -9.315394 3.850782 -2.42 0.016
AR 7|7k mEAAL) AElA] 9k 3701) 7K E)E 8, 1.268571 0.1726459 738 0.000
JCT-UIFIC, HYICT-ZoJICT-HFIC)S ALt 167 7+ B, 0.6634364 0.3228192 2.06 0.040
gpdo g HUS=H(MLE)7|Eke] 238 FEsigon, =44 LL(0) -20.540728 LL(full) -8.4777024
A= Table 637 Zth AIC 25.29349 BIC 29.15644
Table 7. Comparison of Traffic Volumes by Section
Link i Z Adj; In(g,) ElK], EH K], M, 0,
Biryong JC~Daejeon IC 36 1.030 -0.259 0.772 0.949 0.978 1.022
Daejeon IC~Hoedeok JC 59 1.018 0.462 1.588 0.353 0.359 0.000
Hoedeok JC~Sintanjin IC 4.1 1.029 0.085 1.089 1.020 1.049 0.953
Sintanjin IC~Chungwon IC 11.1 1.018 1.431 4.181 4.818 4.904 1.020
Chungwon IC~Chungwon JC 3.5 0.897 -0.116 0.890 0.198 0.177 0.000
Chungwon JC~Nami JC 39 1.007 0.227 1.255 1.835 1.847 1.083
Nami JC~Cheongju IC 4.6 1.038 0.054 1.055 0.234 0.243 0.000
Cheongju IC~Mokcheon IC 24.8 1.027 2.285 9.824 16.963 17.428 1.090
Mokcheon IC~Cheonan JC 3.5 1.016 -0.214 0.807 0.957 0.972 1.029
Cheonan JC~Cheonan IC 6.7 1.026 0.997 2.709 1.379 1.416 0.706
Cheonan IC~N.Cheonan IC 8.4 1.042 1.347 3.845 3.188 3.321 0.903
N.Cheonan IC~Anseong IC 11.6 1.035 1.742 5.710 5.158 5.336 0.937
Anseong IC~Anseong JC 4.8 1.046 0.646 1.908 0.424 0.443 0.000
Anseong JC~Osan IC 133 0.990 1.906 6.726 3.827 3.787 0.792
Osan IC~Dongtan JC 39 1.094 0.413 1.511 0.336 0.367 0.000
Dongtan JC~Giheung IC 5.1 1.027 0.731 2.077 0.461 0.473 0.000
Giheung IC~Suwon IC 5.1 1.031 0.852 2.343 1.298 1.339 0.747
Suwon IC~Singal JC 2.7 0.932 0.016 1.016 0.226 0.210 0.000
Singal JC~Pangyo JC 13.1 1.024 2.081 8.016 4.892 5.011 0.798
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Table 8. Results of Estimated Model
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