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response to the

increasing deployment of bus
in practice, this study presents a
bandwidth maximization model that designs both phase
sequences and offsets over a series of intersections along
with bus dedicated
concurrent progression for bus and general traffic flows.

lanes to provide

" The proposed model takes into account the following
factors that may affect the progression effectiveness:

bus dwelling time at bus stops

location of bus dedicated lanes

traffic queues; and

conflicts between through bus movements and left-
turning traffic.

" The results from numerical analysis with two planned
BRT sites have confirmed the effectiveness of the
proposed model and the evaluation with extensive
simulation experiments has verified the benefits from

concurrent progression.

Case 1: Dedicated Bus Lane on the curb

Experimental Design

= Bus Schedule: SB- 1 bus/1min, NB- 1 bus/2min
= Dwell Time: SB-15sec, NB-21sec
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Case 2: Dedicated Median BUS Lanes
= Bus Schedule SB: 2 bus/1min, NB: 2 bus/1min
= Dwell Time: SB-15sec, NB-15sec
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Case Study

— Travel Time Difference between Buses and PCs —

Modelling Methodology
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One needs to select the mode and direction to receive the progression
bands, based on traffic volumes and loading factors of passenger cars
and buses, as well as the design of bus dedicated lanes.

Green durations for passenger

(b) Dedicated bus lanes in the median

cars are the same with those in Figure (a)

<Four Possible Patterns of Left-turn Phase for Buses and PCs>

Optimization Results

\/

Case 2: Dedicated Bus Lane in the Median

** Resulting Signal Plans with Different Models

MAXBAND The Proposed Model

Case 1: Dedicated Bus Lane on the Southbound Curb Only
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<Signal progression plan generated with MAXBAND and the proposed model>
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Model Formulation
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Simulation Results

s* Control delay for passenger car and bus flows
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** Average Person Delay (in seconds/person)

| casel | Cae2 [

TRANSYT 7F 69.3 54.3
MAXBAND 57.9 46.5
The proposed Model 46.0 33.2

* Loading factors: passenger car (1.2) and buses (35)

/

** Percent Change in Average Person Delay compared to MAXBAND

Passenger Car Passenger Car

Loading Factor

1.2 1.5 1.2 1.5
30 -20.5% -20.2% -27.7% -25.8%
Bus 35 -20.7%* -20.4% -29.2%* -27.1%
40 -20.8% -20.5% -30.5% -28.3% =

* Base scenario of loading factors: passenger car(1.2) and bus(35)

/

** Number of stops for passenger car and bus flows

_ :

PC Bus PC Bus

TRANSYT7F 3.7 4.1 2.2 1.9
MAXBAND 3.6 3.7 1.9 2.7

The proposed Model 2.5 2.7 1.5 1.1
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* OB: outbound, IB: inbound. Each pattern is shown in the figure left.

Left Turn Phase Patterns™ _“
y=20 y=1

1 OB Left Leads, IB Lags —L; —L; 0
2 OB Left Lags, IB Leads L; L; 0
3 OB and IB Left Leads  —L; + L; —L; + L; 0
4 OB and IB Left Lags 0 0 0

This study has developed a signal optimization model to
provide concurrent progression to passenger cars and buses
along an arterial with dedicated bus lanes.

The proposed model computes the optimal phase
sequences and offsets that maximize the total benefit of all
arterial users under various geometric conditions and left-
turn phase patterns.

The model takes into account the difference in travel times
between passenger cars and buses, conflicts between
buses on dedicated bus lanes and turning vehicles, and
relations between bus stop locations and traffic queues.

The comparison results from the extensive simulation
experiments show that the proposed model can outperform
other arterial signal design models in terms of control
delays for buses, the number of stops for buses, and average
person delay, compared to MAXBAND and TRANSYT7F.

With such a signal system, responsible traffic agencies can
minimize the resistance from passenger car users when
promoting and facilitating the use of transit system.

Further research: incorporating an active TSP in the design,
developing a rigorous yet robust model for the selection of
its deployment location and accounting for potential
variance in the available input data.
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