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A Study on Bike Signal Operation Methods at Three-Legged Intersections
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Many problems, such as unexpected delay and collision with pedestrians or vehicles, occur
generally at signalized intersections where bicycle users are frequently involved. These problems
have hindered bicycle users from riding bicycles on urban highways. The aim of this study is to
suggest proper traffic signal operation methods for safe and convenient highway crossing of
bicycles. Three types of crossing methods at signalized intersections are proposed and analyzed: (1)
indirect left turn, (2) direct left turn on an exclusive bicycle lane, and (3) direct left turn on a
bicycle box. The VISSIM simulation tests were conducted based on fifty-four operation scenarios
prepared by varying vehicle and bicycle traffic volumes.

Both delay and the number of stops are used as the measures of effectiveness in the analysis.
The results from the three-legged signalized intersections suggested that (1) the indirect left turn
is appropriate when vehicle demand is high while bicycle demand is not, (2) direct left turn on an
exclusive bicycle lane is appropriate when both vehicle and bicycle demands are high, and (3)
direct left turn on a bicycle box is appropriate when both vehicle and bicycle demands are light.
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i 86.0 64.9 61.9 1.75 1.30 1.38

13 1/2/3 | 35.1/35.2/37.0 | 33.1/33.7/35.0 | 26.4/26.5/27.9 | 1.07/1.10/1.17 | 0.91/0.94/1.02 | 0.86/0.88/0.95
it 35.8 33.9 26.9 1.11 0.96 0.90

s14 1/2/3 | 40.4/38.5/43.2 | 38.7/38.1/40.3 | 30.2/29.4/32.1 | 1.05/1.08/1.22 | 0.94/1.00/1.10 | 0.85/0.89/1.00
gt 40.7 39.0 30.6 1.12 1.01 0.91

S15 1/2/3 | 55.1/58.4/61.0 | 53.0/56.6/58.4 | 40.5/43.0/46.2 | 1.12/1.15/1.36 | 1.00/1.07/1.15 | 0.86/0.90/1.06
it 58.2 56.0 43.2 1.21 1.07 0.94

S16 1/2/3 | 37.0/37.9/37.2 | 33.2/35.0/34.0 | 26.8/28.0/27.2 | 1.79/1.81/1.79 | 0.93/1.00/1.02 | 1.05/1.08/1.09
Byt 37.4 34.1 27.3 1.80 0.98 1.07

S17 1/2/3 | 52.4/46.1/45.6 | 38.4/39.1/40.0 | 33.3/31.9/32.3 | 1.98/1.90/1.95 | 0.97/0.99/1.06 | 1.10/1.08/1.15
Bt 48.0 39.2 32.5 1.94 1.01 1.11

S18 1/2/3 | 70.0/68.0/71.1 | 55.6/55.8/59.2 | 45.9/45.3/48.1 | 1.93/1.90/2.13 | 1.05/1.05/1.21 | 1.10/1.11/1.24
P 69.7 56.9 46.4 1.99 1.10 1.15
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