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ABSTRACT
Evaluating Urban Downtown One-Way to Two-Way Street Conversion Using

Microscopic Traffic Simulation

Bernice Liu
Located in the heart of Silicon Valley, Downtown San Jose is attracting new
residents, visitors, and businesses. Clearly, the mobility of these residents, visitors,
and businesses cannot be accommodated by streets that focus on the single-
occupancy automobile mode. To increase the potential for individuals to use non-
single-occupancy modes of travel, the downtown area must have a cohesive plan
to integrate multimodal use and public life. Complete streets are an integral
component of the multi-modal transport system and more livable communities.
Complete streets refer to roads designed to accommodate multiple modes, users,
and activities including walking, cycling, transit, automobile, and nearby
businesses and residents. A one-way to two-way street conversion is an example

of a complete streets project. Similarly, tactical urbanism can provide cost-effective

modifications (e.g., through temporaryroad ¢l osures for events

market) that enrich the public life in an urban environment. The ability to serve
current and future transportation needs of residents, businesses and visitors
through the creation of pleasant, efficient, and safe multimodal corridors is a
guiding principle of a smart city.

This research project addressed questions that guide the implementation of this
overarching principle. These questions relate to travel patterns and potential

network impacts of the conversion of the corridor(s) into complete streets. Towards



that end, core network in downtown San Jose is simulated via a validated VISSIM
model for 2015 traffic conditions (i.e., the base case or Scenario 0). Three
scenarios are then modeled as variations to this model. The relevant model
outputs from the base and scenario models provide easily digestible information
the City can convey various impacts and trade-offs to partners and stakeholders
prior to implementation of these plans. The scenarios modeled are based on
stakeholder input.

Microsimulation allows for detailed modeling and visualization of the transportation
networks including movements of individual vehicles and pedestrians. The results
based on 2040 traffic volumes provided by the city based on their long-range travel
demand model clearly demonstrate that the existing network cannot support the
projected level of travel demand. It indicates that the city needs an aggressive
travel demand management program to curb the growth of automobile traffic. The
output also includes 3-D animations of the traffic flow that can be used in public
forums for community outreach. A discussion for such a campaign based on best

practices around using these visualizations for public outreach is also provided.

Keywords: Complete Streets, Tactical Urbanism, VISSIM, Microsimulation,
Traffic Simulation, Multimodal Network, Measures of Performance, Decision
Making, Street Conversion
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1. INTRODUCTION

As economies grow and populations rise in major cities, city streets focusing on
single occupancy vehicles will be unable to support residents, tourists, and
businesses. Rather, these streets ought to be designed for everyone i whether
young or old, on foot or on the bicycle, in a car or on a bus'. According to a recent
Future of Transportation National Survey, 66% of Americans want more
transportation options so they have the freedom to choose how to get where they
need to go, 73% currently feel they have no choice but to drive as much as they
do, and 57% would like to spend less time in the car. These figures indicate the

need for a cohesive plan to integrate multimodal use and public life.

For these multimodal transportation networks to be implemented, public
involvement is a key factor in the planning and decision-making process. This
process should involve two-way communication between citizens and government,
allowing public transportation agencies to notice, inform, and include the public
while using the feedback to develop relationships within the community and build
better transportation projects. Lack of public participation can lead to minimal
community support, resistance from stakeholders and elected officials, and
outcries from the public that could end up in costly project delays or even lawsuits'.
To encourage interactive transportation decision making, the Safe, Accountable,
Flexible, Efficient, Transportation Equity Act: A Legacy for Users (SAFETEA-LU)
mandated using visualization techniques for describing plans to the public within

transportation planning process' V. Visual 3-D animations displaying potential



project scenarios, in addition to quantitative analysis and results, can be used to

engage and inform the community during public outreach.

This research creates a simulation-based framework to evaluate network-wide
implications of a one-way to two-way street conversion. In addition to the
guantitative metrics such as travel-time and vehicular throughput, animated 3-D
visualizations are also produced for scenarios. Best practices for using these

visualizations in the project implementation process is also described.

1.1 STUDY AREA: DOWNTOWN SAN JOSE

Located in the heart of Silicon Valley, San Jose is the 3rd largest city in the state
of California and the 10th largest city in the USA, according to the United States
Census Bureau'. Downtown San Jose continuously attracts new residents,
visitors, and businesses while experiencing tremendous growth and providing
opportunities to technology professionals and others. As a result, downtown San
Jose becomes more crowded by the day. Downtown San Jose also
houses several key destinations such as the Diridon station, a crucial central
transit hub, and SAP Center, a major event venue. For a city the size of San Jose
to be efficient and livable, urban transport systems should be able to accommodate
resource-efficient modes of travel such as walking, cycling, and transit more
effectively. One such method is to convert one-way streets to two-way streets,
which can allow better local access and slow vehicular traffici. Similarly,
tactical urbanism that can improve social interaction and public life can help in
creating demand for these more efficient modes and utilize the urban street space

more effectively.



The study area (see Figure 1: Study Area Map) consists of approximately 5 square
miles concentrated in the core of downtown San Jose. Within the study area
freeways, Interstate 280 (I-280) and California State Route 87 (CA 87) serve as
important routes of entry and exit into the downtown area. Parking lots represent

key destinations, such as residential and commercial buildings.

o

Figure 1: Study Area Map

1.2 STUDY OBJECTIVES

Overall, simulation models can aid transportation planners and designers in
assessing the impact of various alternatives on existing systems. The use of

simulation can help the City of San Jose visualize and evaluate the collective



behaviors and patterns of the travelers as well as the implications these behaviors
have for the whole network. Network performance can be analyzed and
compared for beforeand afters cenar i os t o-i Bia s ove goscfiically a ¢
for automobiles in which drivers tend to feel adverse effects resulting from

conversions.

The objectives of this study are to:

1 Assess effects of a one-way to two-way street conversion on
automobiles as identified by the city of San Jose through microscopic

traffic simulation models.

1 Test and refine scenario development techniques and develop a micro-
simulation evaluation framework that can help be used to evaluate
complete streets and tactical urbanism strategies in which other cities

may adopt.

1 Provide a framework to use the 3-D visualization created from the

simulation models for a public information campaign.

1.3 REPORT ORGANIZATION

The remainder of this document presents a literature review of relevant past

works, a detailed description of the netwo
of various scenarios, and a conclusion. Chapter 2, the literature review, provides

an introduction on traffic simulation, the basis for ultimately choosing VISSIM as

the microsimulation model, information on complete streets, specifically one-way

to two-way street conversions, and information on tactical urbanism. Chapter 3

4



outlines the development and coding for the model, detailing the process of data
collection, network coding, calibration, and validation for the base

conditions. Chapter 4 describes and compares the results for different scenarios
for automobile vehicles including the use of 3-D visualizations for public
information campaigns. Finally, Chapter 5 contains a summary of conclusions

along with recommendations for future work.



2. LITERATURE REVIEW

This chapter reviews simulation applications and potential advantages and
disadvantages that microsimulation offers. It also discusses complete streets and
tactical urbanism within the downtown context and the development of large-scale

microscopic traffic simulation models.

2.1 TRAFFIC SIMULATION

Simulation modeling is an increasingly popular and effective tool to analyze the
behavior and interactions of traffic systems. Traffic simulation is the mathematical
modeling of transportation systems using computer software. These models
can provide an understanding of cause-and-effect relationships and satisfy a wide
range of applications, including evaluation of alternative treatments, testing new
designs, training personnel, safety analysis, and as an element of the design
process. Simulation models are useful in studying models too complicated for
analytical or numerical treatment, where the assumptions underlying a
mathematical formulation may affect the results, or where there is a need to view
vehicle animation Vi, Modern simulation models are based on random vehicular
movementsthata i m t o dfiveri behawvoos. Thus, simulation models can
answer -iffwhagtuestions to aid system designe
various changes on existing systems in a cost-effective way *. Based on the

simulation model for an underlying transportation network, one can obtain



performance measures such as delay, emissions, average speeds, travel time,

and others.

2.2 SIMULATION MODEL CHOICES

Depending on the desired level of detail to be studied, simulation models can be
classified as  microscopic (high fidelity), macroscopic (low fidelity), and

mesoscopic (mixed fidelity).

Microscopic models provide a detailed representation of the traffic process,
considering the characteristics of individual vehicles and simulating vehicle
interactions in the traffic stream based on car-following and lane-changing
theories. Microsimulation offers benefits in clarity, accuracy, and flexibility. It can
provide a comprehensive real-time visual display to illustrate traffic operations in a
readily understandable manner. Individual vehicles make their own decision on
speed, lane changing, and route choice. The dynamic evolution of traffic
congestion and effectiveness of traffic management strategies can be evaluated
with microsimulation. These models are typically used for short term and
congestion-related issues. Compared to macroscopic models, microscopic must
be kept at a reasonable network size and modeling period due to the high number
of data inputs, calibration and validation efforts, and computing power for modeling

and analysis *.

Macroscopic models describe systems and their activities and interactions at a low
level of detail. These models utilize land use, socioeconomic demographical data,

and travel behaviors to perform operational analysis and long-term forecasting. | n



a macroscopic model , trips are | oaded si m
same speed andotwiemaleperniyodnodel s are easi et
devel opu,t egexemand mai ntai n. However, due to
representatioeoworéfd sSlyset emalmay Ma&crloesscsopacc
mo d eal rse m@rpe o droirat @ e gil camrsgtead yesrt easd an

provprdeedi cti ons fouft ucruer rternatv ealndp &t t er ns and

A mesoscopic model is a hybrid of microscopic and macroscopic models.
Theyiigener al |l y r epr e abightevehobdetail bet descriltes tiees  a t
activities and interactions at a much lower level of detail than would a microscopic
mo d &l These models combine some key components of
microscopic simulation, such as intersection operations, with analytical models,
such as speed-flow relationships for traffic assignment, to provide more detail than

an assignment-only modelXi,

Models can also be classified by the process represented by the model as
deterministic or stochastic. Deterministic models have no random variables and
perform the same way for a given set of initial conditions. Stochastic models have
processes that include probability functions, introducing randomness into the
model. The selection of a model depends on the purposes of the analysis and
complexity involved. Microscopic models are useful for preliminary engineering
and evaluating alternatives at the local or corridor level. A mesoscopic model may
be used to analyze homogeneous transportation elements in small groups, such
as vehicle platoon dynamics and household-level travel behavior. Macroscopic

planning models are suited for travel demand modeling, conceptual network



planning and design, and performing analysis at a regional or state
leveL, Ul t i mately, the developer must identify

performance to the underlying features of the real-world process".

2.3 ADVANTAGES AND DISADVANTAGES OF TRAFFIC
SIMULATION

Traffic simulation models are powerful tools because they provide relatively
inexpensive fast, and risk-free evaluation environments. They not only account for
a variety of different scenarios that cannot be practically tested in real-world
conditions, but also provide various network performance measures, becoming a

very useful and widely accepted tool in transportation engineering applications.

Park, Yun, & Choi*V (2004) provided an overview of four microscopic

traffic models and evaluated their performances using a case study of modeling a
coordinated signal system. CORSIM is a microscopic

simulation model developed for the Federal Highway Administration (FHWA) and
is used mainly in modeling urban traffic conditions X *i, CORSIM is not a
multimodal simulation tool and is difficult to use for obtaining route-based or
network-level measures. Paramics, developed by Quadstone Limited, is a suite
of high-performance tools that provide, microscopic, time-stepping, and scalable
traffic simulation. This software allows an application program interface.
However, these are not easily built into the model and the program lacks
automatic vehicle diffusion, potentially creating large discrepancy and high
variability in data output. SIMTRAFFIC, by Trafficware Inc., is companion

software to SYNCHRO, a signal optimization tool, and can only to run



SYNCHRO input files ®ii, This software focuses on checking and fine-tuning
traffic signal operation. The last program evaluated was VISSIM, created by PTV
Vision. VISSIM is a microscopic, time step, and a behavior-based simulation
model developed to model urban transportation operations **. This program falls
short in the lack of a built-in actuated controller program and its inability to
produce HCM compatible output. CORSIM and SIMTRAFFIC have network
limits, while VISSIM and Paramics do not. The study also concluded that VISSIM
and Paramics showed relatively consistent performance trends to all signal
timing plan cases while SIMTRAFFIC and CORSIM produced inconsistent

performance trends.

VISSIM was chosen f or this study primarily due
analyze multimodal traffic (i.e., automobile, bicycles, and pedestrians) as well as
transit operations under constraints such as lane configuration, traffic compaosition,
traffic signals, transit stops, and other similar criteria, thus making it a useful tool
for the evaluation of various alternatives®. VISSIM also allows the interaction of
different modes of transportation, including bicycles, transit, automobiles, and
pedestrians. This flexibility of modeling interaction between different modes of

transportation is ideal to evaluate the network changes expected in our study.

The shortcomings of traffic simulations include unrealistic driver behavior, amount
of time needed to develop a good simulation model, difficulty understanding

simulation data, and computer limitations.

10



Table 1 from Chapter 31 of the Highway Capacity Manual (HCM
2000 summarizes the strengths and flaws of the simulation approach to traffic

modeling.

11



Table 1. HCM Simulation Model Analysis

Modeling Strengths

Modeling Shortcomings

Other analytical approaches may not be
appropriate

Can experiment off-line without using an
on-line trial-and-error approach

Can experiment with new situations that do
not exist today

Can provide insight into what variables are
important and how they interrelate

Can provide time and space sequence
information as well as means and
variances

Can study system in real-
time, compressed time, or expanded time

Can conduct potentially
unsafe experiments without risk to system
users
Can replicate base conditions for equitable
comparison of improvement alternatives

Can study the effects of changes on the
operation of a system

Can handle interacting queuing processes
Can transfer unserved queued from one
time period to the next
Can vary demand over time and space

Can model unusual arrival and service
patterns that do not follow more traditional
mathematical distributions

There may be easier ways to solve the
problem
Simulation models require considerable

input characteristics and data, which may

be difficult or impossible to obtain

Simulation models may require verification,

calibration, and validation, which, if

overlooked, make such models useless or

not dependable

Development of simulation models requires

knowledge in a variety of disciplines,
including traffic flow theory, computer
programming and operation, probability,
decision making, and statistical analysis
The simulation model may be difficult for
analysts to use because of the lack of
documentation for uniqgue computer
facilities
Some users may apply simulation models
and not understand what they represent

Some users may apply simulation models
and not know or appreciate model
limitations and assumptions

Results may vary slightly each time a
model is run

12



2.4 SIMULATION STUDY STEPS

Understanding amo d e bpérations and input data is necessary to successfully
utilize a model. Lieberman and Rathi® suggested the following process to build

and apply traffic simulation models:
1. Define the problem and model objectives.
2. Define the system to be studied.
3. Develop the model.
4. Calibrate the model.
5. Verify the model.
6. Validate the model.
7. Document activities.

The first step in anystudy is toidentify and describe the scope of the
problem. This step includes stating the purpose and information needed from the

model, such as travel time, travel volume, and queue lengths.

The next step is to determine model boundaries, data input, and control
environment. This may include city streets, state highways, highway geometrics,

peak hour factor, intersection volumes, and speed data.

After defining the problem, goals, and system, model development begins. This

step identifies the type of model that should be used depending on the level

13



of complexity needed to satisfy the objectives. At this point, a model (microscopic,
macroscopic, mesoscopic, deterministic, or stochastic) and corresponding
software are also selected. Calibration requirements and a logical structure for

integrating components are established.

To calibrate the model, the data needed to calibrate the model is collected and
introduced into the model. Details such as signal timing, satellite imagery, vehicle
composition, speeds, and traffic are all inputted to complete the simulation model.
A small area of the model is tested to calibrate the model. This step entails
adjusting simulation factors, for instance, perception time, headway allocations,
and traffic control device locations, and determines whether the calibration is

accurate and adequate.

Verification of the model may include a visual check to monitor for any unrealistic
and unusual network Dbehavior. The software may replicate a model
component properly as designed but the performance varies with the theoretical
expectations or empirical observations. If this occurs, one must determine whether

step four of calibration is adequate and accurate.

The following step is to validate the model by collecting, reducing, and
organizing data from the model to compare to actual data. At this step, the model
is established to describe the real system at an acceptable level of accuracy by
applying rigorous statistical tests. Validation is extremely crucial because future
results are dependent on replicating the real-world traffic setting with the model.
Therefore, one must be attentive to the proper representation of vital processes
within the overall model, errors in the input data, reasonable output developed from

14



simulation trials, and potenti al A bAU g s O

detailed inspection of the animation is an excellent tool for observing the traffic
setting and interpreting the simulation output. Validation often occurs alongside

calibration and verification.

The final step described by Liberman and Rathi includes summarizing steps
taken to create the model, creating a user manual, and documenting algorithms
and software used. Documentation provides future users with a guide to critique

and understand the built model and analysis.

2.5 DEVELOPMENT OF LARGE-SCALE MICROSCOPIC TRAFFIC
SIMULATION MODEL

Large-scale traffic simulation models require data from many sources in detail, as
well as proper calibration and validation. Small errors in microscopic models are

exponentially magnified in large networks*i,

Jha etal®Vdeveloped and calibrated a microscopic traffic simulation
model, using MITSIMLab, for the entire metropolitan area of Des Moines,
lowa. OD pairs were assigned with zone aggregations, generating 19,000 to
21,000 OD pairs. Parameters and inputs to be calibrated for this model included
parameters of the driving behavior model, parameters of the route choice model,
OD flows, and habitual travel times. Although these should all be ideally calibrated
jointly, the scale of the model, led them to calibrate driving behavior parameters
separately from others. An iterative process was used to calibrate the remaining
parameter and inputs. Ultimately, the paper noted that calibration and validation

results were promising.

15



More recently, Bartin et al*v calibrated and validated a large-scale
traffic simulation network with a case study in New Jersey. Their model was
developed using PARAMICS and calibrated and validated using throughput,
gueue lengths, and travel times at selected key locations in the network. Bartin et
al. described the calibration and validation process as an iterative process
including error-checking, demand estimation, capacity calibration, route choice
calibration, and system performance calibration. This paper details the modeling
effort required to build a large-scale traffic simulation model, including the available
data requirements, generating and OD demand matrix and the results of the

calibration and validation process.

Sharma and Edara® developed a large-scale traffic simulation model for
hurricane evacuation foracasest udy of Vi rgi ni ao susiljampt on
VISSIM. Their approach to the OD demand matrix utilized the ATM (Abbreviated
Transportation Model), which is based on tracts and population data from the 2000
U.S. Census. ATM tables are prepared by the U.S. Army Corps of Engineers and
referred to for evacuating population of destination. Total evacuating traffic

demand and routing assignment were obtained from the ATM.

2.6 COMPLETE STREETS

Complete streets refer to roads designed to accommodate multiple modes, users,
and activities including walking, cycling, public transit, automobile, nearby

businesses and residents. An example of a downtown street before and after
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conversion to a complete street is shown in Figure 2xVi, I n trheed Oiblelfuost r a
the bus stop is obstructed by an il legally
bulb is provided to address the issue. It is one example of how complete street
conversion supports more efficient modes of travel. There are numerous studies

that document the benefits of complete street conversions; however, literature

has also noted that the benefits depend heavily on the local contextVii,

4
Nt Rl

Figure 2. lllustration of Before (Left) and After (Right) Complete Street
Conversion>

2.6.1 One-way to Two-way Street Conversions

One-way streets to two-way street conversions allow for better local access and
reduced speeds®*. The most common reasons for converting one-way to two-
way streets include less confusing circulation patterns, increased business
exposure and access to passing motorists, slower traffic speeds, and improved
pedestrian and bicycle safety. Sisiopiku and Chemmannur®* studied the
conversion of one-way street pairs to two-way operations in downtown
Birmingham using Synchro and CORSIM. A comparison of the existing condition

baseline against the existing condition with the conversion indicated no major
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impacts on traffic circulation, such as unfavorable delays or spillbacks. A multiple
resolution simulation and assignment approach, entailing a logical integration of
two traffic simulation assignment methods, dynamic traffic assignment and
microscopic traffic simulation model, was developed by Chiu, Zhou, and
Hernandez® to estimate traffic and environmental impacts resulting from
downtown traffic flow conversions. Their study consisted of a case-study in the
City of El Paso, concluding that two-way configurations do not necessarily bring
forth desirable traffic performance. However, it was also shown that if carefully
analyzed and designed, opportunities exist in order to make a two-way

configuration a desirable option.

2.6.2 Road Diet

Road diet conversions are a type of complete street conversion. According to

the Federal Highway Administration (FHWA)*¥i road dietsarefigener al | y
described as removing travel lanes from a roadway and utilizing the space for
otherusesa nd t r av eRoadrdietdeeosfigurations typically consist

of converting an undivided four-lane roadway to a three-lane undivided roadway
made up of two through lanes and a center two-way left-turn lane, as seen in
Figure 3. Research on an urban arterial street noted that while road diet
conversion may increase travel time due to capacity reduction, the benefits
associated with the reduction in traffic crashes overwhelming exceed the costs of
delay®, In addition to reducing overall crashes, road diets improve safety by
reducing vehicle speed differential and vehicle interactions. The reduction of one

lane per direction of traffic limits the speed differential to the speed of the lead
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vehicle®?, Litman® has also mentioned that post- road diet conversion off-
peak traffic may move slower but peak-period traffic may move faster. Nixon et
al.>vil however, noted the need to study the impact of the road diet programs on

the diet location as well as on the neighborhood streets.

Before After

b

Figure 3. Typical Road Diet Basic Design from FHWAxxvii

2.6.3 Complete Street Effects on Neighboring Streets

As previously mentioned, numerous studies demonstrate the benefits of
complete streets conversions. However, these studies are restricted to the
corridor of the conversion with the exception of Nixon et al.*** and did

not analyze the effects on the surrounding network including neighboring

streets. These effects are critical to compare to assess if traffic and safety issues
have migrated to adjacent streets. Smart Growth America showcased a project in
Seattle, Washington where the redesign of Stone Way North dropped speeds,
increased bicycle traffic, and decreased collisions while peak traffic volumes city-
wide remained consistent and no traffic diversion to parallel streets
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occurred”. Zhu et al.¥ studied the effects of complete streets on travel behavior,
specifically in the Los Angeles area, by comparing complete to incomplete
streets.Zhu and Wang noted that #fAthree out of
volume on the complete streets compared with the incomplete streets, while two
other sites showed just the opposite, and one site showed no significant

di f f er en c e .saggeBth that the déferamabs between complete and
incomplete streets are site-specific and results can vary greatly depending on the
location and function of complete streets. Barnes at 2019 Western District ITE
Meeting®i noted in a case study in Oakland, California that a complete street
project on Telegraph Avenue resulted in a 6% decrease on trips along Telegraph
Avenue, a 5% increase on trips on the adjacent west freeway, and 1% increase
on trips on the adjacent east corridor. This study demonstrates the shift

in traveler choice as a result of a complete street project. In their
recommendation for the evaluation of any road diet project Nixon et al.¥ii noted
the need to examine the impact on the surrounding street network. These studies
indicate that a pre-implementation assessment of network effects of complete

street conversion may support agencies contemplating these changes.

2.7 TACTICAL URBANISM

Tactical urbanism refers to low-cost, temporary interventions such as temporary
street closures for farmers markets and/or public pedestrian plazas, intended

to improve local neighborhoods and city gathering places*V. More specifically,
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the Street Plans Collaborative defines "tactical urbanism" as an approach to
urban change that features the following five characteristics:

1. A deliberate phased approach to instigating change;

2. The offering of local solutions for local planning challenges;

3. Short-term commitment and realistic expectations;

4. Low risks, with a possibility of high reward; and

5. The development of social capital between citizens and the building of

organizational capacity between public-private institutions, non-profits, and

their constituents.
Examples of tactical urbanism include ad hoc conversion of on-street parking
spaces to dining or seating areas and filling of awkward corners where the
excess pavement is unused among others*V. The cities see the benefits that
these projects bring to communities and appreciate their relatively low cost and
impact. Tactical urbanism projects also generate data and public feedback of
built out strategies. This allows cities and the public to test out and improve upon

ideas before they invest in more costly, permanent solutions.

2.7.1 Pop-up Bikeways

Pop-up bikeways are temporary bikeways installed as a result of community
interest and/or to gather community feedback on new bike infrastructure. The
Scott Street Pop-up Bikeway Demonstration in May 2016 resulted from residents
and business owners in West San Carlos and South Bascom Urban Villages of

San Jose calling for streets that are safer for people walking and biking.
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Community members and partners createda2-d ay fAddemonstrat.
showing what a safer Scott Street could look likeXVi. The two-day project

featured temporary sharrow markings on the street created with sidewalk chalk,
as shown in Figure 4, free bike repair, bicycle safety classes, and free yoga, and

games for families.

Figure 4. Scott Street Pop-up Bikeway Demonstration

To evaluate the long-term goal to have a series of protected bikeways, the City of
San Jose had -ugnoo tbh ek@dlwapyarpAugust 7 to August 13,
the City created a protected bikeway, shown in Figure 5. 4" Street and bikers
were encouraged to fill out brief surveys about their experience *Vi. Overall,
survey results indicate that most respondents had an overall positive impression
of the bikeway, including 61% of respondents who experienced the bikeway

by automobile *Vii,
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Trees as bamers along bikeway Woaden planter boxes as barmers along bikewsy Plastic wave-shaped delineators along bikeway

Figure 5. Different Complete Street Treatments in Downtown San JoseX'

2.8 CONCLUSIONS FROM LITERATURE REVIEW

This literature review provides preliminary information on the development of
a traffic simulation model and complete street strategies. Complete streets are an
integral component of the multi-modal transport systems and more livable
communities. Tactical urbanism provides a low-cost, temporary solution for local
planning challenges. Microsimulation allows for detailed modeling and
visualization of the transportation networks. Based on the recommendation from
Nixon et al. ' it is clear that complete street conversions have a network-wide
impact and some recent research has started examining the network-wide impacts
post-implementation. The simulation approach allows for studying the network-
wide impacts of complete street strategies. Studying network-wide impacts is

critical to assess the potential migration of safety and traffic issues onto
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neighboring streets. Our study aims to provide network output evaluation metrics
on one-way to two-way street conversions before the project implementation to

help agencies select optimal strategies for their downtown plan.
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3. NETWORK MODELING

Thei nvestigators worked with the Cityds
engineering division to create the model for downtown San Jose. Towards that

end, the city identified the downtown core to be modeled in VISSIM.

To replicate the most congested period downtown San Jose

experiences, the downtown core network was modeled with the weekday

afternoon peak hour travel demand. This chapter explains the network modeling
procedure, including data collection, model building, and calibration

and validation. The peak hour counts for different modes were obtained from the

city. Figure 6 shows the map for the downtown core and frame.

wnyCore

%

> %
F|gur 6. Map with Downtown San Jose Cornd Frame
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3.1 CREATING THE NETWORK

3.1.1 Road Network

VISSIMhasbuilt-i n satellite i magery fwhichmashBecc r osof t
as a basis for tracing the traffic network for the City of San Jose downtown

core. Specific lane geometry, including those for automobile and bike lanes,
was verified through satellite images and street views in Google Maps. Cars and
heavy good vehicles (HGV) were prohibited from Class 1 and 2 bike lanes. The
complete network consisted of 104 intersections, 1,264 links, and

2,303 connectors for a total length of 571,000 feet in the network shown

in Figure 7. Since the focus was to model complete street strategies in the
downtown, freeways mainline segments were not included in the model. In
addition to parking lots, off-ramps and on-ramps to the regional freeways that
connected with the downtown core served as origins and destinations in the

VISSIM model.
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Figure 7. VISSIM Model for the Downtown Core

3.1.2 Vehicle Data and Composition

To create an accurate existing baseline PM peak scenario model, the City of San
Jose provided intersection turning movement data for downtown surface

streets and a list of parking lots within the downtown area. The number of parking
spaces in the lot was used as preliminary volume inputs at the parking lot

exits. In addition, off-ramp volumes provided by Caltrans in the forms of ADT
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were converted to the peak hour volumes using Equation 1 for preliminary

volume inputs.

Peak Hour Volume=(ADT)2( K1 f act o (1)
where:

ADT: Annual daily traffic

K-factor: Peak factor

The methodology for determining preliminary input volumes in VISSIM involved

the following steps:

1. Convert off-ramp ADT to peak hour volumes using Equation 1,
assuming a K-factor of 10%
2. For parking lots, use 50% of available parking spaces as PM peak hour
volume input.
Based on the discussions with the city staff, vehicle compositions remained as
VISSIM default values of 98% cars and 2% HGVs (heavy goods vehicles or

Trucks).

3.1.3 Speed Data

VISSIM requires speed distributions to be defined for all vehicle classes. Speed
survey data (see Appendix E) was provided for key corridors in downtown San

Jose. Using this data, a minimum speed, 15" percentile speed, 85" percentile

28



speed mph, and a maximum desired speed was set for each corridor (see

Figure 8 for an example input for the speed profile in VISSIM).

i3
No.: Name: !San Jose ]

5.00 frigh 28.00| mph

 rared IR e PR R e e P R e P R pe e R

0.00

Figure 8. Speed Distribution for Vehicles

3.1.4 Conflict Areas

Conflict areas are areas of overlapping links and connectors within the VISSIM
network. To prevent vehicles, cyclists, and pedestrians from appearing to be
colliding or moving over each other in simulation; conflict areas need to be
managed by assigning the prioritized movements. These movement

priorities were assigned at merge points for vehicles exiting the parking lots and
at intersections for left and right turn movements yielding
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to through traffic. Conflict area priorities were also assigned at locations where

the tram line intersected the road, giving priority to the tram transit vehicles.

3.1.5 Signal Timing Data

After setting up the network geometry, vehicle inputs and composition, speed
data, and conflict areas, the next step involved setting up the traffic signals with
signal timing sheets provided by the City of San Jose. All signals were

modeled by as Ring Barrier Controller (RBC) in VISSIM, which can model
actuated signal timing pattern as well as coordination. Signal heads and signal
controllers were created and assigned to each other through the RBC interface of
VISSIM. This type of controller fulfilled our needs of protecting left turns, vehicle
extensions, and vehicle detections. A total of 90 signal controllers were added to
the model. Figure 9 shows an example of a standard signal timing

template. Coordination was added to the corridors where the signal systems

operate on a coordinated signal timing plan during afternoon peak-hour.
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P 3 Ring Barrier Controller 01.70.04 (Market and San Fernando.rbc) — O X

File View Help Notes Frequency 1 v
= []Base Timing Basic ] =
& [ Timing by SG 7 =
Basic »  SG Number 2 3 5 6 8
[CJAdvanced SG Name
[JPattems / Coordination Min Green 5 10 5 5 5 5
[]Pattem Schedule
Sequence Veh Extension L 3 5 3 3 5 3
[CIConflict SGs Max 1 15 40 30 15 40 30
[Overaps Yellow S E IR E
[ Detectors
@ [[]5C Communication Red Clearance 1 1 1 1 1 1 05 1

[JPreempts Ped SG Number
[ Transit Priority

Walk 5 5 5 5

Ped Clear (FDW) 17 18 17 18

Start Up O« 01010 Oo|jgojojo|jo|jo|jg;jo|jopgd

Min Recall I T o T (T )

Max Recall O|g|o|jgjo|jo|g|jo|jgjg|jo|jg|o|g|ojag
| Pattem | Ped Recal O|ojojagjo|jo|g|o|gojo|jo|o|o|o|0|d
__ Cyclelength 0 < Soft Recall O|o|/ojgjg|jo|jo|jo|jg|jo|jo|jgoo|jgo|o|ad

okl Voo, L NGE May Becal 0001l
< > [ Lock Diagram
‘Em:rs (0) Wamings (0) Messages (1)
oK |[ Cancel |

Figure 9. Ring Barrier Controller Timing Interface for VISSIM

3.1.6 Vehicle Routes

With parking lots and on-ramps as origins and the same parking lots and off-
ramps as destinations, routing decisions were generated using travel time from
Google Maps for a Wednesday between 5:00 i 6:00 PM, the PM peak

period. Google Maps produced a minimum of one and maximum of three
possible routes with every origin-destination pair and their travel time. The total
input flow at the origins to destinations was divided into all routes based on travel
time. Routes between OD pairs that utilized a freeway mainline were not coded
into the network since the network of interest did not have any freeways. All

other routes provided by Google Maps were coded into
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the network. Figure 10 shows an example of a route decision generated by

Google Maps and how it was coded into the network.

Figure 10. Route Decision from Google Maps and its Coding in the Network

3.1.7 Transit

Public transport lines were incorporated into the model in the same manner as
static vehicle routes. According to PTV VISSIM,  RiTgPublic Transport) line
consists of buses or trams serving a fixed sequence PT stops according to a

ti metabl e. o

3.1.8 Cyclists

Cyclists were coded into the model as their own vehicle class and routed
through corridors with Class 2 bike lanes, listed in Table 2. These corridors were
identified based on the data provided by the city. An estimate of 30 cyclists per
hour for each corridor was coded into the network. Cyclists' speed ranged

from 9.32 to 12.43 MPH.
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