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Ibarra-Rojas, O. J., Delgado, F., Giesen, R., & Munoz, J. C.
(2015). Planning, operation, and control of bus transport systems:
A literature review. Transportation Research Part B:
Methodological, 77, 38-75.

Input

Metwork topology
and characliristgllcs

Fare structure and
budget constraints

Service standards and
additional constraints

Route travel times for
each time period

Route and deadhead
travel time distributions

Operating conditions

Work and union rules
Paymeant structure
Relief points

Drivers preferences

Real-time data from
GPS, AVL, and
passenger counting
technology
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Problem

Transit Network Design

Frequency Selting

Transit Metwork
Timeatabling

Vehicle Scheduling

Driver Schaduling

Driver Rostering

Real-time control
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Output

Set of lines and stops

Service frequency for
each period

Fleet size requirement
Departure and arrival

times for buses on each
route

Vehicle schedule

Fleet size per lype of
vahicle

Driver schedulas
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Disruption recovery
plan
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https://www.youtube.com/watch?v=BzRFShRlN5w
https://humantransit.org/about
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Description:

This scenario provides the most access to the entirety of Downtown and serves both the West and East
sides of Downtown. Bus Rapid Transit (BRT) in Scenario A will have direct access to both the GoRaleigh
Station and new Raleigh Union Station. While Scenario A provides the most access to Downtown
amenities, it is also the most impactful to current on-street parking and loading zones and requires the
most construction impacts. Scenario A provides access to the most future jobs and population.

Key Facts for Scenario A:

* Requires completion of West Street Extension Project from Davie Street to Cabarrus Street

* Requires the most construction impacts

« Direct access via BRT to GoRaleigh Station and Raleigh Union Station

« Converts Martin Street to one-way eastbound general purpose traffic and two-way BRT operation

« Contraflow BRT along Martin Street requires diversion of existing westbound traffic to adjacent
streets such as Hargett Street and Davie Street, increasing traffic on those streets up to 24%.

Scenario Performance:

TIME ACCESS
BEST
BETTER

GOOD

POPULATION

BRT TOTAL TRAVEL TIME BRT ACCESS TO JOBS AND POPULATION TIER 1 BICYCLE ACCESS

IMPACTS

HIGH

MEDIUM

Low

Scenario B includes BRT along:
* New Bern/Morgan Street

Scenario A includes BRT along:

* West Street ¢ Peace Street

« Wilmington Street

(Two-way) (One-way) (Two-way) (One-way)

¢ Martin Street « New Bern/Morgan Street * Blount Strest ¢ Edenton Strest
(Two-way) (One-way) (One-way) (One-way)

* Blount Street ¢ Edenton Street * Wilmington Street
(One-way) (One-way) (One-way)

« South Street ¢ South Street

(Two-way & One-way) (One-way)

~

535

Legend
— GRT

N circulator Bus

— = = = Study Area Boundary

Legend
N BRT

— — — — Study Area Boundary
m— Tier 1 Bicycle Facility
s Tier 1 Bicycle Facility
. i = = m m Tier 2 Bicycle Facilty
= = m m Tier 2 Bicycle Facility

Description:

This scenario predominately serves the East side of Downtown and will provide direct access to
GoRaleigh Station. To access the new Raleigh Union Station, BRT customers will need to take a circulator
bus or walk approximately 5 blocks from GoRaleigh Station. Scenario B provides the most access to
existing jobs, and has moderate impacts to current on-street parking and loading zones.

Key Facts for Scenario B:

* Requires minimal construction impacts

* Provides direct access to GoRaleigh Station

« Access to Raleigh Union Station requires customers to walk or transfer to a circulator bus

« Traffic impacts are low since BRT in this scenario runs on lower volume streets, resulting in less
operational issues

Scenario Performance:

TIME ACCESS

BEST

20‘3" 2045

| Joss  POPULATION
BRT ACCESS T0 JOBS AND POPULATION

BETTER

GOOD

BRT TOTAL TRAVEL TIME TIER 1 BICYCLE ACCESS

IMPACTS
HIGH

MEDIUM

o - -l

- n TRAFFIC PARKING AND BRT CONSTRUCTION
TRAFFIC PARKING AND BRT CONSTRUCTION Multimodal ~ Multimodal IMPACTS LOADING IMPACTS IMPACTS
IMPACTS LOADING IMPACTS IMPACTS SCenariO A SCenariO B
o Multimodal ~ Multimodal o
Description: Scenario ©  Scenario D Description:

This scenario serves the core of Downtown, but does not provide direct access to GoRaleigh Station or
the new Raleigh Union Station. To access either, BRT customers will need to take a circulator bus or walk
approximately 2.5 blocks to either station. Scenario C is the least impactful to current on-street parking
and loading zones, but has the greatest impact on traffic along Downtown’s most heavily traveled
corridors. This scenario provides the least access to jobs and population.

Key Facts for Scenario C:

* Requires minimal construction impacts

« No direct access via BRT to GoRaleigh Station or Raleigh Union Station

* Access to GoRaleigh and Raleigh Union Station requires customers to walk or transfer to a circulator bus

« Traffic impacts are high due to the reduction in general purpose lanes to accomodate BRT along major
corridors

« Operates with the fastest BRT service into and out of Downtown

Scenario Performance:

TIME ACCESS

al 1 IR HeH . ______'§
MEDIUM
TRAFFIC PARKING AND BRT CONSTRUCTION
IMPACTS LOADING IMPACTS IMPACTS

Scenario C includes BRT along: Scenario D includes BRT along:

« Dawson Street ¢ New Bern/Morgan Street « Dawson Street ¢ Wilmington Street

(One-way) (One-way) (One-way) (One-way)
* McDowell Street » Edenton Street * McDowell Street » New Bern/Morgan Street
(One-way) (One-way) (One-way) (One-way)

« Edenton Street
(One-way)

* Blount Street
(One-way)

« South Street
(One-way)
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<

A
ROV -

—
— — — — Study Area Boundary — — — — Study Area Boundary

e Tier 1 Bicycle Facility

NN [0 MANN,h5REIERNT v
025 X'"78-]2 - DY

S Tier 1 Bicycle Facility

= = m Tier 2 Bicycle Facility

This scenario blends scenario B and scenario C and provides coverage in both the core and southeast of
Downtown, and direct access to GoRaleigh Station. To access the new Raleigh Union Station, BRT
customers will need to take a circulator bus or walk approximately 5 blocks from GoRaleigh Station. Traffic
impacts are moderate and largely related to impacts to large traffic volumes on Dawson and McDowell
Streets.

Key Facts for Scenario D:

* Requires minimal construction impacts

« Direct access via BRT to GoRaleigh Station

» Access to Raleigh Union Station requires customers to walk or transfer to a circulator bus

« Traffic impacts are moderate, since this scenario affects both lower volume intersections and some
major street intersections

Scenario Performance:

TIME ACCESS

mr BEST
V4 \

al I IR HeH
MEDIUM

Low

TRAFFIC PARKING AND
IMPACTS LOADING IMPACTS

BRT CONS'
IMPA
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Shalit, N., Fire, M., Kagan, D., & Ben-Elia, E. (2023). Short Run Transit Route Planning Decision
Support System Using a Deep Learning-Based Weighted Graph. arXiv preprint arXiv:2308.12828.
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Traditional Machine Learning Models for Bus Occupancy Prediction,
Working Paper Draft.
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