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Abstract

Bicycle riding becomes more popular as a leisure activity and bicycle accidents by human error have recently
increased. To provide safety measure for the accidents, this study performed a risk analysis of bicycle
accidents in South Korea. We collected the statistical data of bicycle accidents due to driver's negligence
during 5 years (2014-2018) from Koroad TAAS (Traffic Accidents Analysis System). Bicycle accident types
were identified in the 1st and 2nd detailed classifications, and human casualty was weight calculated including
fatalities and injuries. The results show that side collision by an automobile is most frequent and driving
off the road is the most severe in fatality rate. Considering that most of the bicycle accidents occurred
by human error, local and central government should improve road safety education and campaign and
enforce safety regulation.
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Figure 1. Bicycle Paths through the country
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Figure 2. Public Bike by Local Government
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Figure 3. Trend of bicycle accidents(2010~2019)
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Figure 5. Bicycle accident caused by bicycle driver’s error
(2010~2019)
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Figure 6. Bicycle accident scenarios and probability(2014~2018)
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4 Severe 0.1875

5 Critical 0.7625

6 Fatal 1.0000
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Table 2. Calculated fatalities by bicycle accident scenarios(2014~2018)

Accident types S .| Fatalities per a case|Fatalities (A) + (B)| Fatalities Injuries Injuries x Weight (B)
cenario
1" classification| 2 classification Value |Rank | Value | Rank | (A) |Sub-total|Serious | Injured | Sub-total | Serious |Injured
6,185 1,804 4,382
A - 0.0373 -| 218.4702 - 106 (100.0)| (29.17)] (78.83) 112.47021 103.7070 | 8.7632
Side collision | S1 | 00377] 5| ste01| 1] 4 (]20;509) (23125) (1726‘;5) 38.6291| 35339532896
Front collision S2 0.0347 6| 14.6637 4 6 (103705) (2;339) (7(3)376) 8.6637| 7.9925|0.6712
by automobiles|Rear-end S3 0.0305 9] 9.5733 7 4 (a 03:2)9) (27912) (75497) 5.7733|  5.2785|0.4948
Reverse collision| S4 0.0017| 14| 0.0020 14 0 (100 01) 0 0(; (100 01) 0.0020{  0.0000|0.0020
Etc. S5 0.0316 7| 489154 2| 21 (110’8307) (2249(; (17’;916) 27.7154| 25.3230|2.3924
At the crosswalk| S6 0.0274| 11| 82620 8 1 a 03%‘; (31145) (6?169) 7.0620  6.6240| 0.4380
. 191 60 131
On the sidewalks| S7 0.0249| 13| 45120 9 1 (1000)| G14)| (68.6) 3.7120  3.45000.2620
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with pedestrians|On the roadway | S8 0.0260 12| 1.6292 12 0 1000)| (324)| (67.6) 1.4292| 13340/ 0.0952
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By the side of oad|  S9 0.0280| 10| 15412 13 0 (1000)| (30.0)| (70.0) 1.1412|  1.0580] 0.0832
585 209 375
Etc. S10 0.0309 8| 16.7913 3| 4 1000)| (358)| (642) 12.7913| 12.0405|0.7508
Rollover S11 0.1079 3| 10.8607 6 8 %3 4l 32 24607| 2.3575]0.1032
v ' = ’ (100.0)| (44.1)| (55.9) ’ ’ '
Collision with 24 10 13
- structures S12 0.1640 2| 44133 10 4 1000)| (435) (55.9) 0.6133|  0.5865]0.0268
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6 2 4
Off the road S13 0.3343 1| 29341 11 3 1000)| (333)] (667) 0.1341]  0.1265|0.0076
Etc S14 0.1052 4| 12.7429 5 10 H 38 73 23429  2.19650.1464
’ ' = ‘ 9 (100.0)| (34.2)| (65.8) ' ’ '
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Figure 8. Bicycle accident risk level with F-N curve
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Figure 9. Risk level with F-N curve
- bicycle accident by automobiles
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Figure 10. Risk level with F-N curve
- bicycle accident with pedestrians
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Figure 11. Risk level with F-N curve
- bicycle accident by solo
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