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Geometric Design of Bus Bay Based on Vehicle Trajectory Analysis
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ABSTRACT

PURPOSES: : 1t is desirable for buses to be parallel to the face of the bus shelter at a bus stop. In this way, passengers can safely use the buses
without moving into the vehicle area. The study was a review of the current bus bay geometric guidelines, to determine whether they lead buses
to stop parallel to the face of the bus shelter by analyzing vehicle trajectory.

METHODS : A commercial software program for vehicle trajectory analysis was used under our assumptions about bus dimensions and
geometric values. The final position of the bus was analyzed for multiple trajectory simulations, reflecting various geometric alternatives.

RESULTS : Within the scope of the study, we concluded that the current design guidelines need to be revised by the design values suggested
by the study.

CONCLUSIONS : The results of the study suggested alternative design values for bus bay geometry, based on the assumption that buses
should be parallel to the face of the bus shelter in order to prevent passengers from moving into the vehicle area.
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Fig. 1 Proper Position of Bus at Bus Stop
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Fig. 2 Inappropriate Position of Bus at Bus Stop
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Fig. 3 Site Example of Bus Bay in Urban Area
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Fig. 4 Design Elements of Bus Bay

Table 1. Current Design Guideline for Bus Bay

Design speed(km/h)
60 50 40
Deceleration lane length L1 (m) 20 15 12
Waiting area length L2 (m) 15 15 15
Acceleration lane length L3 (m) 25 20 13

Geometric design dimension

Total length of bus bay

L(LI+L2+L3) (m) 60 | 50 | 40
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Fig. 5 Condition of Suggested Design Standards
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Fig. 6 Dimension of the Bus Applied in Dynamic
Simulation
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Fig. 7 Simulation Results Under Current Design
Guidline
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Fig. 8 Simulation Procedure
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Fig. 9 Simulation Results Under Suggested Design
Standard
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Table 2. Suggested Design Guideline for Bus Bay

Suggested | Current design

Design parameter . o
ESIgNparamelens design values guideline

Design speed(km/h) 60 | 50 | 40 | 60 | 50 | 40

Taper 20 | 16 | 12 | — - -

Deceleration
Deceleration| lane length | 29 | 26 | 24 | 20 | 15 | 12
lane length [except taper

L1 (m) Total

deceleration| 49 | 42 | 36 | 20 | 15 | 12
lane length

Waiting area length
L2 (m)

Taper 11 6

Deceleration
Acceleration| lane length | 14 | 14 | 65| 25 | 20 | 13
lane length [except taper

L3 (m) Total

deceleration| 25 | 20 | 13 | 25 | 20 | 13
lane length

Total length of bus bay

LIL+L2+L3) (m) 89 | 8 | 64 | 60 | 50 | 40
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