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ABSTRACT

The fatality rate of secondary accidents is seven times that of general traffic accidents. If limited
to highways, one in four deaths are said to occur from secondary accidents. Unexpected situations
which do not give drivers time to prepare are the cause of secondary accidents. This risk results in
more fatalities on highways with high driving speeds. Existing studies have conducted research on
traffic accidents and on secondary traffic accidents that occur after a primary traffic accident, without
considering unexpected situations that may occur on the road. Therefore, to reduce damage and
casualties caused by secondary accidents, there is a need to create a safe road environment by
removing the possibility of causing accidents. This study analyzes whether the day of occurrence,
time of occurrence, and radius of the curve of an unexpected situation are related to the occurrence
of an unexpected situation. This study was based on data of accidents that occurred in 2022 on the
Cheonan-Nonsan Expressway and the Seoul-Yangyang Expressway. The radius of the curve was
calculated by dividing the section of the highway into straight, clothoid, and curved sections through
cluster analysis. Results of the analysis indicate that the day and time of occurrence and the curve
radius are associated with unexpected situations.
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Road Name Distance(m) Curved radius(m)
Nonsan Cheonan Expressway 676.7842 338.3976
Seoul-Yangyang Expressway 397.3916 238.419
Seoul-Yangyang Expressway 6076.245 5052.855
Seoul-Yangyang Expressway 1904.886 3009.547
Nonsan Cheonan Expressway 3316.76 17391.61
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Nonsan Cheonan Expressway 6629.562 3330.014
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<Table 2> Result of k-mean cluster analysis

A A= offf <Table 2>9F 2t

Road Name

Distance(m) Curved radius(m) Cluster
Nonsan Cheonan Expressway 676.7842 338.3976 1
Seoul-Yangyang Expressway 397.3916 238.419 1
Seoul-Yangyang Expressway 6076.245 5052.855 2
Seoul-Yangyang Expressway 1904.886 3009.547 2
Nonsan Cheonan Expressway 3316.76 17391.61 2
Nonsan Cheonan Expressway 307.2795 356.210 0
Nonsan Cheonan Expressway 6629.562 3330.014 2
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<Table 4> Result of k-mean cluster analysis

Road Name Unexpected Accidents Type Unexpected Accidents Time Cluster
Nonsan Cheonan Expressway stop 2022-05-06 0:00 1
Seoul-Yangyang Expressway wrong way 2022-04-10 10:37 1
Seoul-Yangyang Expressway sudden stop 2022-07-09 20:08 2
Seoul-Yangyang Expressway tunnel 2022-02-11 7:30 2
Nonsan Cheonan Expressway drive of low speed 2022-11-26 9:26 2
Nonsan Cheonan Expressway drive of low speed 2022-11-26 9:28 0
Nonsan Cheonan Expressway block off wrong way 2022-01-28 9:44 2
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<Fig. 1> Qgis Matching Result - Nonsa Cheonan Highway <Fig. 2> Qgis Matching Result — Seoul Yangyang Highway
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<Table 5> Result of k-mean cluster analysis

Road Name Unexpected Accidents Type | Unexpected Accidents Day | Unexpected Accidents Time | Cluster
Nonsan Cheonan Expressway stop weekday night 1
Seoul-Yangyang Expressway wrong way weekend day 1
Seoul-Yangyang Expressway sudden stop weekend night 2
Seoul-Yangyang Expressway tunnel weekday day 2
Nonsan Cheonan Expressway drive of low speed weekend day 2
Nonsan Cheonan Expressway drive of low speed weekend day 0
Nonsan Cheonan Expressway block off wrong way weekday day 2
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<Table 6> Cross table between the case of unexpected accident and the day

Type g Total 2l
Weekday Weekend
Stop 463(64.9%) 250(35.1%) 713
Sudden stop 2(50.0%) 2(50.0%)
Wrong way 3(42.9%) 4(57.1%)
Unexpected accidents .
Block off wrong way 1(100.0%) 0(0.0%) 1 10.191/0.070
Drive of low speed 1(25.0%) 3(75.0%) 4
Tunnel 3(30.0%) 7(70.0%) 10
Total 473(64.0%) 266(36.0%) 739(100.0%)
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<Table 7> Cross table between the case of unexpected accident and the time

Time
Type Day Night Total X/p
Stop 502(70.4%) 211(29.6%) 713
Sudden stop 0(0.0%) 4(100.0%) 4
Wrong way 4(57.1%) 3(42.9%) 7
Unexpected accidents .
Block off wrong way 1(100.0%) 0(0.0%) 1 14.040/0.015
Drive of low speed 4(100.0%) 0(0.0%) 4
Tunnel 9(90.0%) 1(10.0%) 10
Total 520(70.4%) 219(29.6%) 739(100.0%)

p>0.1" p>0.05" p>0.01""

<Table 7>l A B niel o] A8 & Ao B¢ +

o
o

[
=
N
=2
=
ofr
o

of iz o= wol dAE3

Vol.22 No.2 (2023. 4) The Journal of The Korea Institute of Intelligent Transport Systems 113



K
B
kN
b
M
o
b
okt
o
=
02

8 20l A7

A BT esan. dFge
£ BE Fzhl 245 B
FIFE 00504 frolsttn @
o3,

O

=
o
pu
KR
=

ALYFTEEE P APEMREERN A £ SWIF 73019 ABE ol §dtel WYY A
W7Ee) ABAS BAST T ofd] <Table s> SuETe] T AL YER Aolv]
FANA e AMY, BHTUR, FURE TR,

<Table 8> Cross table between the case of unexpected accident and the time

Time
Type Straight Clothoid Curved Total X1y
Stop 75(10.5%) 293(41.1%) | 345(48.4%) 713
Sudden stop 0(0.0%) 0(0.0%) 4(100.0%) 4
Unexpected Wrong way 6(85.7%) 0(0.0%) 1(14.3%)
accidents Block off wrong way 0(0.0%) 0(0.0%) 1(100.0%) 1 50.665/0.0001"
Drive of low speed 0(0.0%) 1(25.0%) 3(75.0%) 4
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