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[Abstract]

Bicycle users are running in the shoulder lane when vehicle runs with a high speed in the road. The width of shoulder lane
must be wider than 1.5 meter with some exceptions, but the width in the real-world road is less than 1.5 meter due to the
deterioration of pavement, which causes the bicycle users to be in a very dangerous situation. This study proposed a minimum
shoulder-lane width for bicycle users’ safe driving using the analysis of separation distance between a vehicle and a bike in a two
lane two way road segment of 150 meter long. It is found that 2.08 meter is the minimum shoulder-lane width, which means that
vehicles can minimize their trajectory change when passing a bicycle user running in the shoulder-lane. The minimum

shoulder-lane width proposed in this study can be applied to the two lane two way road with high traffic volume of bicycles.
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Fig. 1. Concept of how to calculate the minimum Fig. 2. Concept of start and end point of passing

shoulder-lane width
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Table 3. Result of Levene Test

olg3le] X WH o|AAHZ A&l Qu}. A A Ere Driving Type | Levene Statistics | df1 df2 p-value
Skl = AFaRlsol 9] A em o] ozl - itoln, 4 No passing 0.753 6 2033 | 0.607
A7) 2 A o)A AR = FANAE 5 B2 7]eh Passing 1.690 6 134 | 0.128
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Table 2. Lateral separation distance without passing by segment
Lateral Distance (meter)
Type
0 10 20 30 40 50 60 70 80 90 100 | 110 | 120 | 130 | 140 | 150
Samples| 127 | 117 | 103 86 68 45 30 15 0 5 22 44 64 78 90 103
Up | Mean | 0.85 | 0.86 | 0.92 | 0.95 | 0.97 [ 0.98 | 0.98 | 1.03 | 0.00 | 0.46 | 0.75 | 0.75 | 0.75 | 0.77 | 0.77 | 0.75
s.d. 0.33 | 0.34 | 0.34 | 0.37 | 0.38 | 0.40 | 0.42 | 0.30 | 0.00 | 0.05 | 0.40 | 0.34 | 0.35 | 0.37 | 0.38 | 0.37
Samples| 118 | 114 93 73 56 45 28 17 3 9 25 49 70 100 | 115 | 128
Down| Mean | 1.02 [ 1.02 | 1.04 |1.03 |1.06 |1.08 | 1.16 | 1.13 | 0.87 | 0.87 | 0.71 | 0.71 | 0.70 | 0.77 | 0.83 | 0.85
s.d. 0.38 | 0.38 | 0.38 | 0.40 | 0.39 | 0.38 | 0.35 | 0.34 | 0.21 | 0.31 | 0.28 | 0.30 | 0.30 | 0.32 | 0.33 | 0.34
Samples| 245 | 231 196 | 159 | 124 90 58 32 3 14 47 93 134 | 178 | 205 | 231
Al | Mean | 0.93 [ 0.94 | 098 |0.99 |1.01 |1.03 | 1.07 | 1.08 | 0.43 | 0.66 | 0.73 | 0.73 | 0.73 | 0.77 | 0.80 | 0.80
s.d. 0.36 | 0.36 | 0.36 | 0.39 | 0.39 | 0.39 | 0.39 | 0.32 | 0.10 | 0.18 | 0.34 | 0.32 | 0.33 | 0.34 | 0.35 | 0.36
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Fig. 4. Lateral separation distance without passing
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