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Transportation engineering has taken upon a new role; to empower the alternative 

modes of travel: walking, biking, and bus transit. In this new era, engineers are rethinking 

a network designed predominately for the automobile. The ultimate goal of this research 

is to create a process that can make a vehicle dominant corridor a desirable, livable 

thoroughfare by livability design and context sensitive performance measures. Balancing 

travel modes requires an account of vehicular traffic and the impact of reconfiguring 

existing conditions. The analysis herein is conducted by field data collection, 

transportation equations and microsimulation. Simulating traffic behavior will be the 

means to apply livable alternatives comparable to existing Southeast Florida conditions. 

The results herein have shown that micro-simulation can be utilized in transportation 

planning to reveal good livability alternatives.
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INTRODUCTION 

The term livability has been used in civil engineering for over 100 years. The 

phrase is used to describe the balance between the development of a fully functional 

transportation network and the society of people who live around it. Despite its long 

history, too many times livability has been overlooked. It was written in 1927 that, “No 

great city has yet fully met its obligation in parks and playgrounds and in beauty to 

substitute for the beauty destroyed; and only too rarely has a city met its obligations in 

such decencies and bare necessities as paved streets and means of comfortable 

communication within its confines (Black, 1927).” By the year 1949 there was a time of 

rethinking of urban development whereas projects were to equally contribute to not only 

the workability but also the livability of the community together as a single entity 

(Woodbury, 1949). 

How humans travel has changed so rapidly over the past 100 years but the reasons 

why humans travel remains the same. So even though the automobile may be the most 

dominating type of transportation today, it does not necessarily mean that it is the only 

way to travel. For if civil engineers are going to build super cities and complete streets 

they must take into account the entire right-of-way to equally include all modes of 

transportation and all users regardless of age or ability. Pedestrians, bicyclists, transit 

riders and motorists of all ages and abilities are able to safely move along and across a 

complete street. In retrospect, a street dominated by automobiles it is incomplete because 

it lacks livability and deprives citizens of worthwhile transportation choices. 
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“Livability is among the top priorities for future transportation funding” according 

to American Association of State Highway and Transportation Officials executive 

director Bud Wright. Driven to see our streets alive and teeming with economic 

movement the United States House of Representatives Transportation Committee is 

currently approving transportation projects that include improvements to roadways, 

transit, walking, and biking. Livability is more valuable to the economy than previously 

rendered.  As American history stretches toward the 22nd century (year 2100) engineers 

are considering the facts about the projected growth in population. It is important that 

America not only grows but we grow intelligently as we learn from the past mistakes 

about what works and what does not. And the solution to the growth is not one simple 

answer; it is a diverse answer which is able to satisfy a wide range of problems, which is 

a livable solution. 

Before the year 2050 America will experience metro populous bulge. Just imagine 

the current conditions of any particular congested urban street with double or triple the 

amount of traffic already trying to pass through. This impact in congestion is more than 

simply an inconvenience to the commuter trying to arrive home at a reasonable time. 

Metropolis is home to 83.7% of the nation’s population, 85.8% of the jobs, 89.9% of the 

wage and salary income, and 90.7% of the country’s real Gross Domestic Product (IHS 

Global Insights, 2012). The statistics reveal the significance in the urban roadway 

network. The urban street not only delivers the goods, but it delivers the people. And a 

street without a livable options will fail to succeed. The people and the economic 

movement will dissipate and gravitate towards the places of which have a successfully 
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designed livable network. America’s urban transportation system is more than just 

asphalt and concrete; it is alive.  

On the State and County level, Metropolitan Planning Agencies with Long Range 

Transportation Plans have shifted their investment strategies from auto-centric projects to 

transit and alternate modes that support transit. The results forthcoming are vibrantly 

advantageous. As seen in major cities across the land such as New York, Chicago and 

Portland communities are taking back their public spaces with livability engineering. This 

means restricting vehicular traffic by reducing the number of lanes and reducing speed 

limits so that pedestrian, bike, and transit facilities can be expanded. So the challenge lies 

in the perspective of the engineer. Naturally thinking, reducing the number of lanes and 

reducing the speed limit will cause the traffic to jam. But this is when reasoning that 

traffic flow is comparable to fluid mechanics where the volume is related to the size 

(Dumbaugh, Tumlin, & Marshall, 2014). As said by Eric Dumbaugh, “Traffic flow is 

more like water flowing in a wetland than water flowing in a pipe.” This is because 

traffic flow is humanistic behavior and reacts in a different way towards changes in 

capacity. Interestingly enough when upgrades are made to transportation infrastructure 

when part of a Congestion Management Process it attracts more vehicles than ever 

expected (Kallem, 2011). Therefore, instead of upgrading vehicular infrastructure, 

upgrade alternative transportation infrastructure (specifically for walking, biking, and bus 

transit) and people will naturally be attracted to utilize this newly rediscovered means of 

travel. 

Human behavior cannot always be appropriately represented by a numerical 

figure. Just as vehicular traffic is more related to unpredictable human behavior but often 
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analyzed as a standard fixed system. This is why a qualitative approach to determining 

the performance of a pedestrian facility is plausible in determining the context sensitive 

needs of a particular area. Alternative performance measures are often utilized by some 

of the best developers and Metropolitan Planning Organization agencies because they 

want the best for their community and in return they know that the better they serve the 

needs of their community the higher amount of economic success they will achieve (J. 

Engel-Yan, 2012). They believe that thinking outside the box produces greater results 

while holding true to a realistic justifiable assessment. In light of this research it has been 

determined that the best approach to analysis for this paper is to create a context sensitive 

assessment that takes into account the needs of the location, aligns them with the areas 

Metropolitan Planning Organization goals, and expresses realistic results that are easy 

enough for the public to understand. Livability standards implement a greater use of 

transit and foot traffic into transportation modeling. Sustainability provides planning that 

is able to look beyond the immediate transportation needs and provide adaptable 

solutions that do not leave predicaments for future generations.  

In Southeast Florida, livability issues have been on the rise because of an 

imbalance in multimodal planning. Long traffic delays due to congestion have become a 

part of everyday life for many Southeast Florida citizens. In response, the mayor of 

Miami says, “Encourage alternative transportation!” What this means is that in order for 

transportation to work properly, it has to include more bus, pedestrians, and bicycling 

into the plan. One way to figure out how to engineer a plan for a multimodal system is by 

simulating the hundreds of possibilities using today’s most technologically advanced 

transportation software PTV VISSIM 7.0. Every idea and projected assumption about 
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giant future populations, crowded land use, narrow metropolitan streets and extremely 

unlivable future conditions can be brought into a perspective where realizations about 

meaningful solutions can be derived. Fortunately today, the Broward Metropolitan 

Planning Organization has envisioned a plan to reestablish the original beauty and 

purpose of the corridor by implementing a livability project called the Hollywood 

Corridor Livability Project. A livability plan makes an area friendlier to pedestrians and 

transit while beautifying the route with traffic calming features. But is the livability plan 

able to satisfy the demands of present day traffic volume? 
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LITERATURE REVIEW 

One of the most important factors in transportation planning is ensuring a livable 

metropolis. This guarantee is necessary despite increases in traffic volume, larger service 

areas and greater populations. A noteworthy tool in understanding what future impacts 

look like is through the use of a micro-simulation platform such as PTV VISSIM 7.0 

software. Simulating a high quality living environment under the extreme pressures of 

traffic increases determines how to realistically direct the traffic. Ultimately, livability 

determines whether or not the network is successful. If there is traffic jams and delays 

every morning, it will not be long before the system will begin to lose people and cause a 

spirit of dissatisfaction. On the other hand, faster commuting times, real-time travel 

information for planning and mobility hubs make life in the city worthwhile. A well 

planned system geared towards creating a livable city will continue to prosper. 

Livability

Neighborhood travel patterns have been researched and published by (Niemeier, 

2001) as part of shifts in society. This research included surveys of residents in large 

metropolitan areas. Results found as the new generations continue to arrive on the scene 

there is a new mindset that comes with these new faces and the changes in the ideas of 

what is desirable from each individual. For example the automobile is not looked upon as 

it was 40 years ago. Plus, the supremacy of the automobile as the main arbitrary of public 

street space has been challenged by the bicycle during our modern civic action 
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movements in the most notable of places such as Portland, Oregon. A walkability audit is 

an excellent way of determining the overall livability of a particular roadway or street 

network. As defined by the (International Council on Active Aging, 2002) walkability is 

the idea of testing the safety and desirability of a walking route, which is closely related 

to the livability of an area. In addition, International Council on Active Aging research 

has determined that enhancing the access to destinations for outdoor activities can create 

up to a 25% increase in physical activity in a community. For a separate example, 

(Suntrup, 2014) wrote an article in Charleston, West Virginia where the underpass of 

Interstate 64 at Washington Street was revitalized with pedestrian level lighting, paint 

and murals on the columns. The reasonably priced project was supported by the city 

officials and its valued citizens who wanted to see the unattractive, but heavily used 

underpass, be more appealing and safe. Today, the place is a hot spot for lunch breaks 

and it successfully attracts a lot of foot traffic. The projects are now popping up all over 

the city because the leaders have realized the great value in the walkability and livability 

performance. 

The guidelines for walkability were defined by (Institute of Transportation 

Engineers, 2010) as a context sensitive solution reveal the efforts towards making streets 

complete. The guide offers solutions for improving mobility choices and community 

character when creating and enhancing urban thoroughfares. Therein, livability planning 

is described as a feasible solution if and only if there is a multi-disciplinary integration of 

land use, transportation and infrastructure. And the processes of implementing mobility 

hubs is most successful when all responsible authorities for land use planning, urban 
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design, transportation planning, and transportation engineering are all integrated into the 

design of a corridor. 

Livable initiatives are reinforced by research examples such regarding pedestrian 

behavior by (Sisiopiku & Akin, 2003). Herein, psychological aspects are investigated as 

being part of performance measures. The examination concluded that pedestrians are 

more likely and highly attracted to the facilities that include signals, crosswalks, shelters, 

colored paving, red brick pavers, pedestrian warning signs, and mid-block crossings. 

Pedestrian behavior data also revealed that the pedestrians that preferred a livable 

crosswalk also complied with the rules by properly crossing the roadway. This study 

clearly establishes the fact that traffic signage, streetscape and the use of colors attracts a 

higher amount of people, is highly respectable and important to pedestrians.  

The (Robert Wood Johnson Foundation, 2012) conducted a National survey and 

determined that walkable areas are more popular to visit, better for businesses and boost 

the local economy. Interestingly enough, a case study in the Mission District of San 

Francisco reported that a reduction in vehicular traffic and an increase in pedestrian 

traffic actually increased the total amount of customers by over 30%. This increase in 

revenue was simply a byproduct of recreating an area to be more pedestrian friendly. 

Congestion and Level of Service 

As described in the journal by (Sisiopiku, 2002) several methods of assessing the 

quality of service for pedestrians have been compared. Five separate methods 

(HCM2010, Australian, Trip Quality, Landis and Conjoint) of determining the pedestrian 

Level of Service were applied to the exact same situation to analyze the differences in 
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outcome. This project revealed irregularity between the final scores thus concluding that 

no existing Level of Service method captures all of the qualitative factors affect the 

quality of pedestrian operations. 

As defined by the (Transportation Research Board, 2010), The Highway Capacity 

Manual 2010 transcribes the Level of Service is a quantitative stratification of a 

performance measure that represents the quality of service where the quality of service 

expresses how well a transportation facility or service operates from the travelers’ 

perspective. Level of Service is a peak hour calculation of motorist delay times and free 

flow car speeds. It is designed to focus primarily on automobiles and does not measure 

the total number of people moving along the street. Without applying additional 

performance measurements, the success and failure of a corridor is solely in the hands of 

the vehicular traffic. Fortunately today, key places seek to restrict automobile traffic and 

accommodate for more pedestrians and transit passage. These communities intelligently 

seeks to optimize their already limited amount of space 

As posted by the (United States Department of Transportation, 2012) the 

Highway Trust Fund, which has financed the building of Americas interstate system for 

the last 50 years, has now become insolvent and indebted. Though this seems like a 

financial crisis, and in some respect it is, the reality is that it is best to put the 

transportation decisions into the hands of local agencies who can understand to the needs 

of their community specifically and directly. In addition there are smart alternative 

initiatives to use local funds to finance transport projects such as Florida's concurrency 

legislation which seeks to ensure that zoning decisions are balanced against transport 

capacity. Metropolitan regions also engage in the development process to achieve 
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consensus on the long term goals and bring local government transport and land-use 

activities into concert through agencies such as the Broward County Metropolitan 

Planning Organization. 

Separate attempts to modify the standard Level of Service have been published by 

(Ozkul, Washburn, & McLeod, 2013). The approach was to modify the standard Level of 

Service equation to accommodate for the unique travel patterns of urban central business 

districts. Another modification of level of service was created by (Bhuyan & Minakshi, 

2013), where they focus on the application of soft computing techniques. Each tactic is 

excellent but differs from this thesis because herein, the standard Level of Service 

equation is not modified. As described in the (Transportation Research Board, 2010) 

Level of Service is categorized into 2 modes: automobile mode based on field-

measurable criteria, and non-automobile which is based on service quality. The Highway 

Capacity Manual 2010 methodology echoes the results of the (Dowling, et al., 2008) 

which reflects an important progress of hierarchy adaptation of modernization.  The 

current Highway Capacity Manual 2010 standards are followed to produce the 

automobile, transit, bicycle and pedestrian Level of Service scores at each pinch point 

along the simulated area of study.  

As discussed by (Dumbaugh, Tumlin, & Marshall, 2014), specific transportation 

investments rely heavily on the empirical Level of Service, or Level of Service data to 

advance transportation related goals. Unfortunately, the Level of Service calculation 

revolves sole around the personal vehicles with all other modes of travel as being 

secondary or side effects weighing down the primary factor; the automobile. But in order 

to create a sustainable roadway, the public space must balance social, economic and 
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environmentally. To achieve this goal, the final measurement must be person-based (not 

vehicle-based) and include all modes of transportation in that the score of the roadway 

expresses its livability.  

Microsimulation 

In (Ditmar, 1995) economic digression over the past 30 years has required local 

agencies to have greater flexibility in using road funds. America’s transportation system 

goals are being redefined according to each communities specific priorities. This requires 

handling transportation as a conflict system of many attributes and many interactions 

which influence the balance between safety, environment and community concerns. By 

integrating transportation management into local hands national goals become well 

rounded with a full range of authentic choices appropriate to each travel purpose whether 

it may be driving, riding transit, bicycling or walking. The operation of the local 

organizations better serve to ensure social and environmental wellbeing. Therefore the 

benefits for investing in localized transportation programs develops an ability to 

incorporate multimodal transportation into any given area. 

In (Gudmundsson, 1996) transport policy is improved by finding the balance 

between sustainability and greater attention to be focused on preserving the natural 

resources for future generations. By developing sustainable principles in transport by 

including alternatives in designing and engineering corridors with the least amount of 

negative side effects while providing for the individual needs of the citizens in the 

community. This is because the decisions are beyond the technological and imperative of 

incorporating societal tools in the long term transportation system development. 
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In (Sisiopiku, 2007) traffic simulation software was used for solving, testing and 

understanding thealternative scenarios for transportaiton planning. Defined as a 

numerical technique for conducting experiments on a digital computer by replicating real 

transportation system operations through mathematical and logical representations and 

interactions of the entities in the system. Traffic simulation can be microscopic and 

involve mathematical models that describe the behavior of a transprotation system over a 

period of time. For the ability to accurately simulate any system in a controleld 

enviroment is the standard process for any field of science, which makes microsimulation 

software an excellent candidate for research and assessment of a case study and its livable 

alternatives, whether that may include geomatrics, dedicated lanes, or even improved 

pedestrian routes. 

Describing the underlying principles of transportation engineering (Banister, 

2008) suggest that there is ambiguity between conventional and alternative methods. The 

journal describes contrasting approaches to transport planning where the engineering 

focuses on personal motorized vehicles, forecasting traffic travel as a derived demand 

and speeding up the flow of traffic where sustainable mobility planning has opposite 

goals by looking to expand social dimensions, accessibility, focusing on people whether 

they are in a vehicle or on foot, slowing movement down to a reasonable travel time and 

harmonizing people and traffic.  

Mobility hubs are a success in the Greater Toronto and Hamilton area; Canada's 

largest metropolitan area where (J. Engel-Yan, 2012) projects an increase by 50% over 

the next 25 years.  The Big Move is preparing to furnish mobility hubs strategically 
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throughout the transit network. Their strategy is projected to reduce the distance each 

individual drives everyday by 33% in exchanged for transit, walking or cycling.  

Furthermore, the diversity in the type and usage of mobility hubs is uniquely 

categorized to each individual urban area based on multiple factors of context 

characteristics, constraints and existing conditions. Pedestrian Level of Service 

performance measures which model too closely after vehicle Level of Service result in an 

inadequate or contradictory assessment or even show a good Level of Service score in a 

uncongenial walking environment thus reinforcing the methods used in this paper to 

conduct field research, analyze the data collected and compare the viable options with 

microsimulation. It has been found that there is many adverse effects of utilizing a 

universal performance measure because pedestrian traffic has many psychological factors 

that outweigh any quantitative performance measure which is the underlying idea 

supporting this research into micro-simulating traffic models to better understand how to 

determine the livability needs of a transportation network. Examples can be found in 

places such as the Hollywood Boulevard in Southeast Florida where long traffic delays 

are due to an imbalance in multimodal planning. This research project explores the 

possibility of using a micro-simulation platform to simulate multi-modal solutions for 

vehicle dominant conditions. 
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METHODOLOGY 

In order to successfully determine the needs of a growing society, urban planning 

requires the use of transportation engineering formulas, such as vehicular delay. But the 

quantitative score for average delay per vehicle is not enough information to determine 

how to improve the transportation in these specific urban locations. For alternative 

transportation, a unique Livability Perception Audit Tool will be used to determine a 

context sensitive solution for the lesser modes. The goal of the Livability Perception 

Audit is to understand the study location from a qualitative perspective and thus rate the 

area based on a variety of important factors. The Livability Perception Audit was created 

and tested here in South Florida. Furthermore, each study location has a total average 

delay time per person, which includes all modes of transportation, plus a context sensitive 

solution livability score based on the location along the thoroughfare. The current 

conditions of the study area shall be the base model upon which livability solutions shall 

be assessed.

The process of this thesis will follow a routing scientific procedure. Now that a 

thorough literature review of the topic has been completed, the next steps are as follows: 

working on location to collect traffic data at the case study area, creating an accurate base 

model of the case study for microsimulation studies, solving transportation equations 

using the base model and field data, implement enlightened alternatives to the base 

model, and compare results to derive the best livable solution for the study area. 
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1) Field work collect data regarding traffic congestion and pedestrian usability of the 

street. This part involves actually going to the study site, which is Hollywood 

Boulevard, Florida, and performing a traffic study and pedestrian audit. The data 

collected is the information that will be the basis of the current conditions 

simulation. 

2) Processing field data to determine traffic delay and micro-simulate beneficial 

alternatives. This part of the project requires the calculation of the traffic delay 

time at each of the 5 chosen study locations. Beneficial alternatives will be creates 

using micro-simulation software PTV VISSIM 7.0. The simulation will visualize 

the alternative as well as produce traffic data that can be compared to the existing 

conditions. 

3) Comparing micro-simulation alternatives to existing traffic conditions. In the end, 

the alternatives will be simulated to determine what livability implementations 

will actually benefit the multi-modal street. 

 

Figure 1: Thesis research methodology 

Campare micro-simulation alternatives to 
existing traffic conditions

Process field data to determine traffic delay 
and micro-simulate beneficial alternatives

Field work: Collect data regarding traffic 
congestion and pedestrian usability of the 
street
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Field Data Collection Process 

 It is most important to stay safe collecting data by staying on the sidewalk or 

crosswalk and wearing a high visibility vest. The people driving in the study area are in-

route to a destination. While on this journey the driver may suddenly become aggressive 

and choose to run a red light or drive at high speeds. This type of information is recorded 

as part of the Livability Perception Audit as it related more to the qualitative pedestrian 

safety than the quantitative traffic delay study. The field data collection process consists 

of the following: 

1) Count the total number of cars that pass a particular the study location. The total 

number of cars during the peak hour should be counted in 15 minute intervals do 

determine the maximum amount of cars passing through the area. The total 

number of cars can be compared to the design capacity of the street provided by 

the Metropolitan Planning Organization.  

2) Determine the longest queue length at a traffic intersection. The queue length will 

help determine just how long each person is waiting in line at a traffic light. 

Excessive queue lengths that overflow into other lanes or that block intersections 

portray just how smoothly a location processes traffic 

3)  Record the signal timing and detector behaviors. Much of the success of an 

intersection is due to the perfection of the signal timing. In observing the signal, 

determine the operation of the detectors and see how the green extension times 

may allow for the entire queue to disburse before the red light occurs. 

4) Record the pedestrian activity. There is a relation between pedestrian activity and 

the cleanliness, safety and aesthetics of a location. It is quite common for 
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pedestrian facilities to be under developed, which in turn produces less pedestrian 

traffic. Determination of aesthetic factors that can be implemented into the study 

area should be recorded into the Livability Perception Audit. This type of 

qualitative information can be implemented into the micro-simulation. 

 

Figure 2: Field data collection process 

Processing Field Data 

 The next step is to process the field data collection and to determine the traffic 

delay and pedestrian usage. The following sections will describe the methodology for 

time space diagrams, and cumulative vehicle diagrams. It is important for the quantitave 

information to be easily understood by creaing time space diagrams. Time space 

Record and take pictures of the study location to define 
livability features of useability, attractability, safety

Oberve and record peak hour pedestrian traffic using the 
Livability Perception Audit (LPA)

Perform a spot speed study to determine the safest design speed 
and record any aggressive driving behavior

Observe and record traffic signal timing and driver response 
time

Oberve and record peak hour traffic behavior including queue 
length and traffic counts
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diagrams are the essence of expressing engineering data graphically. They represent the 

information in a way that is easy to understand and comparible to other results. 

Time Space Diagrams 

The arrival of vehicles at any given intersection can be plotted upon an x-y axis 

called a time space diagram. The y-axis is the space/distance of each vehicle as they 

approach the stop light, whereas the x-axis represents time in seconds. As the traffic light 

changes from green to yellow to red, each vehicle decelerates until they come to a 

complete stop. Now that the traffic has stopped a queue begins to grow. Once the light 

turns green again, acceleration is released and there is movement on the graph. The 

schockwave of queue delay eventually is disbursed into a linear projection. From this 

representation, the following data can be extracted for analysis (Kyte & Urbanik, 2012): 

1) Shockwave of queue forming during red 

2) Shockwave of queue clearing during green 

3) Delay for each vehicle, the horizontal line between arrival and departure times 

4) Saturation headway between two vehicles 

5) Vehicle trajectory, the slope of the line in the graph  

Cumulative Vehicle Diagrams 

Queuing system theory is extracted from the time-space diagram to further study 

the vehicular delay by creating a cumulative vehicle diagram, which is defined as the 

number of vehicles that arrive and depart from the intersection at any point during the 

cycle. Cumulative arrivals and cumulatie departures are plotted on the x-y axis whereas 

the y-axis is the accumulated vehicles and the x-axis is time in seconds. The arrival curve 
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is equal to the arrival rate and the departure curve is equal to the saturation flow rate. 

From this diagram, important infromation regarding delay  and performance are 

exctracted such as the delay time the ith vehicle experiences. More importantly, by 

integrating the area between the arrival and departure lines, the total area is the total delay 

(dt) experienced by all vehicles that arrive at the intersection during the red and green 

intervals (Kyte & Urbanik, 2012). The formula for the total delay in the cumulative 

vehicle diagram is the geomatric equation for the area of a triangle (Kyte & Urbanik, 

2012): 

dt = (0.5)(base)(height)  

The total delay (dt) is considered the sum of all of the time that a group of 

vehicles experienced at the intersection between the red and green light. This is the 

information of which the field data collection should input to determine the vehicle delay 

experienced at each study location. If total delay (dt) is divided by the total number of 

accumulated vehicles (vt) one can resolve the average delay per vehicle (da) (Kyte & 

Urbanik, 2012): 

da = dt / vt  

Average delay per vehicle has the units of seconds per vehicle (sec/veh). The 

units of the vehicular study must lastly be converted into a format which can be properly 

included into the livability audit of the alternative modes of transportation, which means 

that the vehicle count must be converted into a count of persons; the average delay per 

person in a vehicle (dap), which is the final calculation to be determined at each of the 
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study location. A simple 5:6 ratio can be utilized meaning that for every 5 vehicles that 

pass an urban street it shall be counted as 6 people (Kallem, 2011). 

dap = (da) / (1.2)  

Livability Perception Audit 

 The Livability Perception Audit is a qualitative assessment that can be used on 

any given corridor to determine the actual worth of the street from a pedestrian’s point of 

view. This unique evaluation combines multiple factors that are extremely important to 

the success of the pedestrian traffic: the route is easily accessible and visual appealing, it 

is interconnected with multiple options for pleasure, business or transit, and ultimately it 

is safe for the individual. The score is based on the actual process of walking (or biking) a 

given study area. While moving along the corridor, information is gathered (such as 

video and pictures) and specific questions are answered. The outcome is a score that 

reveals what portions of a corridor are obstructing livability and solutions to the problem 

can be resolved in the microsimulation process. The score of the Livability Perception 

Audit is not quantified, it is simply rated as pleasantly livable (green), medium risk of 

unlivable (yellow) and high-risk of unlivable (red). The color coding can be applied to 

the aerial view of the corridor to easily determine the areas of highest concern, which in 

turn can be assessed for alternatives using microsimulation. 

 The Livability Perception Audit operates similar to the International Council on 

Active Aging walk-ability audit tool as they both assess the livability from a pedestrian 

perspective but differ with regards to the questionnaire and final results. The International 

Council on Active Aging tool quantifies the final results into a matrix of weighted 
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categories in an attempt to give precedence to particular factors. The Livability 

Perception Audit tool on the other hand is a qualitative measure that quickly determines 

whether the location could use an urbanism kick-start and should be conducted in 

combination with the vehicular traffic study. The questions in the Livability Perception 

Audit are as follows: 

1) Is the location easily accessible and visually appealing? 

a. Is the sidewalk in good condition and Americans with Disabilities Act 

compliant? 

b. Is the surrounding area well maintained or grungy? 

c. Does the area have lighting and signage for directions? 

2) Is the location interconnected with options for pleasure, business or transit? 

a. Is there signage for directions? 

b. Is there a transit connection (bus or light-rail) here? 

c. Does the location have good recreation, shopping and business? 

3) Do I feel safe here? 

a. Is the area well protected from traffic with modernized crossings? 

b. Does the location have graffiti or loitering of strangers? 

c. Am I protected from the sun with ample shade trees or covered walkways? 

Completing the Livability Perception Audit will ultimately reveal whether the 

street is readily complete. It will expose the quality of the street from a pedestrian’s point 

of view and determine what segments are incomplete and impartial to only one type of 

traffic. The Livability Perception Audit results are easily highlighted on a map and 

relayed into the microsimulation for further study. 
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Microsimulation Methodology 

The purpose of the simulation model is to use it to evaluate different livability 

alternatives, such as bus transit routing, colored and offset bike lanes, improved 

pedestrian crosswalks and wider sidewalks as they are applied to the existing conditions 

of the corridor. To be able to complete this research project the simulation platform 

chosen was the PTV VISSIM 7.0, for multi-modal simulation of urban traffic (PTV 

Group, 2015). The geometrics of the traffic network and traffic signal timing, and traffic 

volumes overlay aerial photography to create a realistic model of the area of study. Data 

collection points are applied at the worst case scenario lanes to extract the most useful 

data from the system. The simulation model is easily revised to include the livability 

components for analysis. 

PTV VISSIM 7.0 was chosen for this research because it is able to produce the 

delay information needed for traffic assessments and also it can produce very realistic 

renderings and video clips of the simulated traffic scenes. Since the area of study is 

within close proximity and is correlated to an actual existing livability project, the 

information obtained from the simulation is easily calibrated to match reality. The study 

location chosen for this research is a section of the Hollywood Boulevard corridor in 

Hollywood, Florida. The foundational data for the base model: the traffic volume for 

each street and the traffic signal timing for each intersection were obtained from the 

Broward County Metropolitan Planning Organization via email. With this information, 

the simulated network can begin to operate as an accurate representation of the real world 

current conditions. 
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Figure 3: Flow chart of microsimulation methodology 

 The digital data obtained from the software is in a spreadsheet format where the 

exact information necessary for this particular project can be extracted. The data obtained 

from the simulation platform PTV VISSIM 7.0 was utilized by giving comprehensive 

data for each study location. A spot speed study, time space plot and cumulative vehicle 

diagram are not given directly but by using the output data the simulation network can 

begin to function as an accurate representation of the real world current conditions. 

Assess all of the alternatives  in a comparison chart against the existing 
conditions

Obtain the alternative condition output data for comparison to the 
existing condition calculations

Develop and apply livability alternatives for testing on the base model

Extact output data for transportation engineering calculations (time-
space plot, queue lengths, and average delay)

Set all geometrics, traffic volume, and signal timing to refine the 
operaterational accuracy

Prepare a base model of current conditions in the micro-simulation 
platform PTV VISSIM 7.0
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CASE STUDY 

The Hollywood Boulevard corridor of Hollywood, Florida (Figure 4) is a 

historical route which originated in the 1925 city planning of Joseph Young where he 

envisioned three large traffic circles (Figure 23) making his city and the route leading to 

the Atlantic Ocean inimitable. The route design was unique, personal and popular and 

between 1950 and 1970 this popular southern region grew exponentially. Population 

density in the city increased from 1 to 8 persons per acre of land. Vehicles and traffic 

volume grew at the same rate by the addition of the arterial Turnpike in 1957 and 

Interstate 95 in 1970. As the population of the southern beach town consistently grew 

through present day, a lot of what used to be was no more. People and cars had overrun 

the infrastructure and what made this place special slowly diminished.  

Fortunately today, the Broward Metropolitan Planning Organization has 

envisioned a plan to reestablish the original beauty (Figure 24) and purpose of the 

corridor by implementing a livability project called the Hollywood Corridor Livability 

Project. A livability plan makes an area friendlier to pedestrians and transit while 

beautifying the route with traffic calming features. But is the livability plan able to satisfy 

the demands of present day traffic volume? To answer this question is the goal of this 

research.
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Figure 4: State of Florida Map © 2015 Google 

Geometrics of Hollywood Boulevard 

State Road 820 also known as Hollywood Boulevard is a 5.92 mile long divided 

highway serving the city of Hollywood in the southern part of Broward County, Florida 

(Figure 5). Its western extents begin with the Florida Turnpike; its eastern terminus is a 

trumpet interchange with State Road A1A and the Atlantic Ocean. East of the Turnpike, 

Hollywood Boulevard runs a short 0.35 miles through a commercial shopping area before 

quickly intersecting with State Road 7. Continuing east through 1.40 miles of residential 

homes Hollywood Boulevard reaches Presidential Circle, the first of three large traffic 

circles in the Historic District of downtown Hollywood (Wikipedia, 2014).  



26 

 

 

Figure 5: Aerial Perspective of Hollywood Boulevard © 2015 Google 

The center of Presidential Circle has a large high rise commercial building. From 

there, the next intersection of Interstate 95 is a short 1.05 miles away. The Tri-Rail 

commuter train station and crossing are also at this intersection. The next 0.40 miles lead 

to the City Hall Circle, which house the library and city hall buildings. The next 0.70 

miles lead to the intersection of Dixie Highway. Another 0.35 mile passes to reach the 

third traffic circle, Young Circle, which is also the intersection of Dixie Highway. Young 

Circle contains Young Circle Park. The remaining 1.67 miles lead to the beach through a 

residential area and over the Intracoastal Waterway drawbridge, then ending at a trumpet 

interchange with State Road A1A, providing access to the Atlantic Ocean beaches. 
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Mobility Hub Application to Hollywood Boulevard 

The Broward County Metropolitan Planning Organization Congestion 

Management Process and Livability Planning study is intended to identify, develop, 

prioritize, and implement shorter‐term multimodal congestion management and mobility 

enhancement strategies for identified corridors and sub‐areas. It is a first step to 

implementing the mobility hub concept of the Broward Metropolitan Planning 

Organization 2035 Long Range Transportation Plan. Mobility hubs are critical points of 

interaction between people and the transportation system, including access to and 

transfers between transit services. Livability planning studies develop the detailed 

elements of the mobility hub, including the location of facilities such as stations and 

transit stops, needed bike and pedestrian infrastructure, and opportunities for connections 

to local streets. These studies also make recommendations related to the designation of 

appropriate land use plan categories and policy guidelines to provide an urban fabric that 

supports transit, walking, and biking. It also allows for the identification of short‐term 

capital projects intended to enhance mobility and safety, provide superior access to 

existing higher‐ridership transit hubs, and plan for longer‐term strategies to implement 

land use and transportation system changes to support transit, walking, and biking. 

Field Research of the Hollywood Boulevard 

The traffic study and Livability Perception Audit began on the westerly side of 

the study area at the tri-rail station. This location has already been deemed a mobility hub 

by the Broward County Metropolitan Planning Organization. This is good because the 

location is centralized with commuting people north and south on light rail, a parking lot, 
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a bus station to move people east and west along the corridor, sidewalks interconnecting 

the roadway, a park with nature trails and exercise stations, and bike lanes for traveling 

along the Hollywood Boulevard. Upon exiting the mobility hub and facing east, Figure 

25 shows the first traffic intersection of I-95 southbound exit ramp and Hollywood 

Boulevard. 

The queue lengths observed are unusually long as seen in Figure 27 as the cars fill 

up the entire length of the exit ramp. The signal timing rotates sequences in 60 second 

intervals back and forth from the I-95 traffic to the Hollywood Boulevard traffic. The 

cycle length is 4 minutes long as each leg of the intersection is allowed equal time to 

escape. Though the vehicular traffic seems to be okay with the current conditions, those 

ready to cross the intersection on foot (or on bicycle) are faced with a many difficulties. 

The Livability Perception Audit score for this location is high-risk unlivable (red) due to 

the following: 1) there is only no possibility to cross Hollywood Boulevard in the 

north/south direction without first traveling east/west at least 0.25 miles which causes 

pedestrian delay travel time 2) the intersection has a high conflict with traffic moving 

above 30 mph 3) very poor provisions for any pedestrian walking this path where only 

the bare minimum for facilities exist. The underpass of I-95 is included in this assessment 

where it acts like an invisible barrier deterring all foot traffic from entering due to its 

unattractive, unsafe perception.  

An interesting realization during field study was to see how the traffic engineers 

manage the green time intervals. The green time is what makes the signal operation 

successful as the implication of too much green time becomes too much delay. What was 

observed is that the green times studied here were just long enough to serve the standing 
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queue of vehicles that were waiting; an optimal solution to the ever increasing build-up of 

traffic. But the limits to this technique are bound by the cycle of peak-hour traffic surging 

the intersection of I-95 and Hollywood Boulevard. Another indication that this signal 

program is being stretched to its limits is the cumulative vehicle diagram, which reveals 

individual vehicle delay times upwards of 3 minutes long. And for a traveler to have to 

wait this long just for the light to change, is uncomfortably too long. But, since the 

accumulated vehicle count is so high, the green times are longer allowing the queue to 

disperse where the signal satisfies the queue but with additional delay. This concept is 

defined as uniform delay as a function of cycle length (Kyte & Urbanik, 2012) whereas 

the longer the green time/cycle length the higher the delay, which is inevitable when the 

intersection is servicing upwards of 2,000 cars per hour. Alternative transportation 

measures must be improved to allow more people to move with lesser delay. 

 As seen in Figure 30 the field study continues east and finds the high traffic 

volumes and aggressive driving behavior decreasing the further away from I-95, even as 

soon as passing the first traffic signal South 28th Avenue less than 0.25 miles away. The 

corridor is very wide with 5 lanes, on street parking on both sides and no median. Though 

the traffic is calmer, the actual street design looks like a 45 mph strip (even though the 

design speed is posted as 35mph) as seen in Figure 31. These are the main concerns and 

also why this area is also scored a high-risk unlivable (red) score. Interestingly enough, 

the very next part of the corridor, City Hall Circle scores a pleasantly livable (green). But 

as quickly as we found a livable portion of the corridor, we enter the same poor 

conditions as before; 0.70 miles of a roadway designed for 45mph traffic but posted as 35 

mph. 
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 Now at the intersection of Dixie Highway and Hollywood Boulevard, one finds 

the next planned mobility hub location. Redevelopment will occur here to include a train 

station for the All-Aboard Florida Passengers commuting from as far as Orlando or 

Miami (Broward Metropolitian Planning Organization, 2009). In addition, the mobility 

hub will serve bus riders and pedestrians as well as the vehicular traffic parking. As the 

field study continues east from the second mobility hub there is a pleasantly livable 

(green) downtown area with ample tree coverage single lane traffic with on street parking 

and ample businesses, shops, and restaurants. The vehicular traffic naturally flows at less 

than 25mph. This has a lot to do with the aesthetics and narrowing effects of the 

surrounding features. As the study continues east, the downtown lanes eject into the 

Young Circle, which contains a park, playground, and amphitheater therein. The outer 

circumference of the circle is lined with businesses, shops, grocery stores, and 

apartments. The traffic flowing onto Young Circle in the north/south direction from US1 

is quite aggressive and high in volume as seen in Figure 33. This location balances a 

mixture of users as half of the drivers find this place as their destination and the others 

simply passing through or trying to reach I-95 as fast as possible. Nevertheless, the 

aggressive traffic behavior is the primary factor as to why this location is scored as a 

medium-risk unlivable (yellow). 

  



31 

 

RESULTS 

The following section will discuss the results of the field research and the 

application of livable options onto the simulation models. The results will be converted 

into a unit of average delay per person per location so that it can be combined with 

pedestrian count information. The combined information will determine the multi-modal 

efficiency of the livability corridor. The vehicular assessment includes a spot speed study, 

time-space plot, and cumulative vehicle diagram. The Livability Perception Audit is used 

to determine the locations where alternative transportation simulation is required. Traffic 

data is translated from a delay unit of seconds per vehicle into seconds per people so that 

the data can be combined with pedestrian simulation figures. The purpose is to develop 

information using micro-simulation that will benefit the South Florida Metropolitan 

Planning Organization. The research encourages alternative transportation; especially 

mobility hubs, pedestrian facilities, and micro-simulation of livable components which 

can be compared to existing conditions in turn helping determine the solutions to future 

traffic impacts

The Hollywood Boulevard corridor was divided into 5 main study locations each 

of which represent the most congested and problematic for various reasons. The study 

locations are as follows:  

1) Study Location #1: Hollywood Boulevard eastbound at I-95 

2) Study Location #2: I-95 southbound exit ramp at Hollywood B 
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3) Study Location #3: Hollywood Boulevard at South 28th Avenue 

4) Study Location #4: Hollywood Boulevard at Dixie Highway 

5) Study Location #5: Hollywood Boulevard-Young Circle at US1

 

Figure 6: Hollywood Boulevard Map Showing 5 Study Locations. © 2015 Google 

The traffic study was conducted during AM peak hour time to determine the 

quality of traffic movement. The field data was input into the base model for simulation. 

Output data files created by the software give a complete analysis of each vehicle at each 

location. Only the specific information related to this traffic study was used. The 

equations used to calculate the traffic delay in this research are: 

1) The spot speed study 

2) The time space diagram 

3) The cumulative vehicle diagram 
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Study Location #1: Hollywood Boulevard eastbound at I-95 

 Beginning at the Hollywood Tri-Rail station, Study Location #1 is considered a 

mobility hub with commuters traveling north and south on light rail, a parking lot, a bus 

station to move people east and west along the corridor, sidewalks interconnecting the 

roadway, a park with nature trails and exercise stations, and bike lanes for traveling along 

the Hollywood Boulevard. The traffic volumes are very high in this location due to its 

proximity to I-95. The majority of the traffic in this location is entering and exiting the 

interstate as seen in Figure 25. 

Spot Speed Study #1 

 Nearest to the interchange of I-95 and Hollywood Boulevard the traffic speeds are 

below 40 mph as seen in Figure 7. To prepare for a livable street, an acceptable speed 

limit for pedestrian traffic is at or below 35mph (Woodbury, 1949). Therefore, the current 

traffic operates at a satisfactory speed to accommodate for pedestrian transportation. 

 

Figure 7: Spot Speed Study at Study Location #1 
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Time Space Diagram #1 

Next, the time-space plot reveals the service time for arriving and departing traffic 

from the traffic light. Ten vehicles were recorded during this examination (Figure 26) 

whereas a minimum of three vehicles is required (Kyte & Urbanik, 2012). The slope 

connecting the elbow of each vehicle plot creates the vehicular delay time chart the 

Cumulative Vehicle Diagram as seen in Figure 8. 

 

Figure 8: Time Space Diagram at Study Location #1 

Cumulative Vehicle Diagram #1 

 The Cumulative Vehicle Diagram is the performance measure chart which would 

reveal the LOS of the intersection based upon the total delay time experienced by all 

vehicles in a peak hour cycle. Traffic study location #1 has a total delay of 360 impacting 

nine vehicles for an average delay of 40 seconds per vehicle as seen in Figure 9. Using 

the equation dap = (da) / (1.2) we convert the figure to find that each person in a vehicle 

experiences a delay of 33 seconds. 
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Figure 9: Cumulative Vehicle Diagram at Study Location #1 

Study Location #2: I-95 southbound exit ramp at Hollywood Boulevard 

The queue lengths observed at Study Location #2 were unusually long as the cars 

fill up the entire length of the exit ramp. The signal timing was recorded with a sequence 

of 60 second green time and 90 seconds red creating a 4 minute cycle length. A uniform 

delay as a function of cycle length is being observed as the traffic signaling was timed to 

allow just enough green time to clear the queue length as seen in Figure 27.  

Spot Speed Study #2 

 Foot traffic at this location is faced with many difficulties due to the close 

proximity to I-95. Spot speed study #2 determined traffic to operate at a moderately safe 

speed of 35mph as seen in Figure 10. Qualitative measures in the Livability Perception 

Audit have determined this location to be inadequately facilitated for safe pedestrian 

operation. This location has a high potential for greater foot traffic as it is so near to the 

mobility hub and Tri-Rail Station. Further micro-simulation is required. 
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Figure 10: Spot Speed Study at Study Location #2 

Time Space Diagram #2 

 This location experiences the longest queue lengths of the entire study area as 

vehicles line up to exit the interstate. . The signal timing was recorded with a sequence of 

60 second green time and 90 seconds red creating a 4 minute cycle length. The traffic 

delay was the highest due to the interstate traffic volumes. As seen in Figure 11 

 

Figure 11: Time Space Diagram at Study Location #2 
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Cumulative Vehicle Diagram #2 

By integrating the area between the arrival and departure data lines, the total delay 

at the intersection was determined to be 1050 seconds impacting 20 vehicles with an 

average delay being 53 seconds per vehicle, which translates to an impact upon 24 people 

with an average delay of 44 second delay per person per Figure 12. The traffic delay was 

the highest at Study Location #2 due as seen in simulation Figure 28. 

 

Figure 12: Cumulative Vehicle Diagram at Study Location #2 

Study Location #3: Hollywood Boulevard at South 28th Avenue 

Being the first intersection east of the interstate, the traffic at Study Location #3 

was observed to be very aggressive with vehicles transitioning from interstate style 

driving to a traffic calmed area. This part of the corridor services 27,000 vehicles per day; 

2,100 vehicles during rush-hour (Broward Metropolitian Planning Organization, 2009). 

As seen in Figure 29 this location would serve well as a speed transition zone used to 

calm the driving behavior and prepare it for the livable requirements. 
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Spot Speed Study #3 

 Being the first intersection east of the interstate, the traffic in this area was 

observed to be aggressive and impartial towards pedestrian traffic. This part of the 

corridor operates with a design speed just below 40mph as seen in Figure 13 which is too 

high for pedestrian safety. For livability to be achieved in this location micro-simulation 

of a reduced speed limit will be required. 

 

Figure 13: Spot Speed Study at Study Location #3 

Time Space Diagram #3 

Study Location #3 would be a good transition zone used to calm the driving 

behavior and prepare it for the surrounding livable pedestrian zone. The Time Space 

Diagram in Figure 14 visualizes the high amounts of car traffic being serviced at the 

intersection. Since it is so close to the interstate traffic calming features are micro-

simulated to determine if the aggressive driving behavior can be tamed. The signal timing 

was observed to have very long green times to prevent traffic congestion buildup which 

can easily occur with the greater traffic volume entering from the interstate. 
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Figure 14: Time Space Diagram at Study Location #3 

Cumulative Vehicle Diagram #3 

 During a peak hour time interval the total delay at the Study Location #3 was 

determined to be 300 seconds impacting 12 vehicles with an average delay being 25 

seconds per vehicle translating to 21 seconds per person per Figure 15. This intersection 

does operate efficiently with an acceptable delay time as compared to the higher delay 

times at Study Location #1 and #2 as seen in the simulation Figure 30. 

 

Figure 15: Cumulative Vehicle Diagram at Study Location #3 
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Study Location #4: Hollywood Boulevard at Dixie Highway 

Now at the intersection of Dixie Highway and Hollywood Boulevard, Study 

Location #4 is the future home to a mobility hub and All-Aboard Florida train station. To 

the west the corridor is very wide with 5 lanes, on street parking on both sides and no 

median as seen in Figure 31. To the east the road crosses over the railroad tracks and 

enters into the downtown Hollywood area. The street study location is calm are well 

designed for pedestrian traffic. 

Spot Speed Study #4 

 This study is located in the downtown area where the streets are narrow and speed 

is restrictive by design, which is revealed in the 85th percentile showing a design speed of 

less than 25mph per Figure 16. It has been observed that the downtown area does not 

suffer with aggressive driving or excessive traffic volume. The vehicular traffic naturally 

flows at less than 25mph. This has a lot to do with the aesthetics and narrowing effects of 

the surrounding features. 

 

Figure 16: Spot Speed Study at Study Location #4 
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Time Space Diagram #4 

 An interesting observation at this location is that the high traffic volumes and 

aggressive driving behavior has completely dissipated with the increasing distance away 

from I-95. As seen in Figure 17 there are only 4 vehicles observed at the traffic signal. 

This is a major difference from the total amount of vehicles being impacted by delay at 

the study locations near the interstate. 

 

Figure 17: Time Space Diagram at Study Location #4 

Cumulative Vehicle Diagram #4 

 The there is only three vehicles impacted in a peak hour cycle examined at this 

study location, which is interesting because the study locations near the interstate were 

operating with ten times more traffic. As seen in the simulation Figure 32 this is a 

pinnacle point in the research as a link between proximity to the interstate and the total 

amount of vehicles is revealed. The low volume reveals the uniform delay as a function 

of cycle length with the traffic delay at 33 seconds per person as seen in Figure 18. 
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Figure 18: Cumulative Vehicle Diagram at Study Location #4  

Study Location #5: Hollywood Boulevard-Young Circle at US1 

The vehicular traffic naturally flows at less than 25mph. This has a lot to do with 

the aesthetics and narrowing effects of the surrounding features. As the study continues 

east, the downtown lanes eject into the Young Circle, which contains a park, playground, 

and amphitheater as seen in Figure 33. The outer circumference of the circle is lined with 

businesses, shops, grocery stores, and apartments. The traffic flowing onto Young Circle 

in the north/south direction from US1 is quite aggressive and high in volume as seen in 

Figure 33. This location balances a mixture of users as half of the drivers find this place 

as their destination and the others are simply trying to reach I-95 as fast as possible. 

Spot Speed Study #5 

 The final location of study is west of the downtown area on the northerly side of 

Young Circle, which operates at an 85th percentile design speed of 25mph per the 

diagram in Figure 19. Since the traffic volume and land use has changed there has been 

very little issues with vehicular traffic volumes and speeding. 
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Figure 19: Spot Speed Study at Study Location #5 

Time Space Diagram #5 

The vehicular traffic naturally flows at less than 25mph. This has a lot to do with the 

aesthetics and narrowing effects of the surrounding features. As the downtown lanes eject 

into the Young Circle, the traffic is circulated as the heavier traffic from US 1 is 

introduced. As seen in Figure 20 the traffic delay and total traffic volume has increased. 

 

Figure 20: Time Space Diagram at Study Location #5 
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Cumulative Vehicle Diagram #5 

 This intersection operates with an average delay time as compared to the other 

study locations as seen in the simulation Figure 34. During a peak hour time interval the 

total delay at the Study Location #5 was determined to be 325 seconds impacting 10 

vehicles with an average delay being 33 seconds per vehicle translating to 27 seconds per 

person as seen in Figure 21. 

 

Figure 21: Cumulative Vehicle Diagram at Study Location #5 

Simulation 

The results of the current conditions peak hour traffic are as follows: It has been 

determined through a spot speed study that the design-speed of the study area ranges 

from 20mph to 35mph which is an important factor for safety for pedestrians and may 

possibly have some indirect correlation between the applied Livability Perception Audit 

score. Next, the average delay per person ranges from 21 sec to 45 sec per person. The 

means that on average, one can expect to wait this amount of time during the peak hour. 

Lastly, the total persons per peak hour describe the total number of persons currently 
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utilizing the roadway during peak hour conditions. What has been determined to be the 

current conditions of the corridor is that 99% of the traffic is vehicular in the red 

Livability Perception Audit zones. And the goal of the Part 2 microsimulations will be to 

bring all Livability Perception Audit scores up to green and increase the pedestrian traffic 

while minimally impacting the vehicular traffic volume. 

 Now that the base model and current conditions have been fully assessed, the 

micro-simulation is ready to be transformed and recreated to suppress the current 

vehicular traffic to create a more balanced complete street that allows equal opportunity 

for different types of transportation. The three main alternatives explored in this research 

are as follow: 

1) Alternative #1: Pedestrian Medians and Crosswalks. Adding a crosswalk or 

median treatment typically is a safety and aesthetic application to support 

pedestrian traffic. In this alternative the location of highest congestion was found 

to have some of the poorest pedestrian facilities. 

2) Alternative #2: Dedicated Bus Lanes. To dedicate a travel lane to public transit 

means to remove one lane from the personal vehicles. This method has been 

applied to the micro-simulation to determine whether the expected vehicular delay 

is worth the additional bus service. 

3) Alternative #3: Speed Limit Decreases. This alternative focuses on suppressing 

the speed limit along the entire corridor into a pedestrian friendly range. 
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Alternative 1: Pedestrian Medians and Crosswalks 

 By record of the Livability Perception Audit the area of most concern for 

pedestrian traffic is near the mobility hub Tri-Rail Station. There are two locations of 

which have been assessed and simulated:  

1) Study Location #1 at the intersection of Hollywood Boulevard and I-95 

2) Study Location #2 at the intersection of the Tri-Rail Station.  

At Study Location #1 the first simulation of livable criteria was taking the 6 foot 

sidewalk and transforming it into an 8 foot wide multiuse path to serve both pedestrians 

and bicyclists. The study of this alternative was based on the Livability Perception Audit 

which recorded this intersection and the pathway underneath I-95 as the worst observed 

location for pedestrian traffic. It was surprising to find that the location which had the 

most potential to attract pedestrian traffic was in the absolute worst condition. Some of 

the qualitative facilities which exemplified the mobility hub were pedestrian median 

treatments and painted crosswalks. Lighting, paint and a cleaner atmosphere were also 

simulated for added safety and aesthetics at the I-95 overpass. 

At Study Location #2 a pedestrian median treatments and a painted crosswalk was 

added at Hollywood Boulevard and the Tri-Rail Station to connect pedestrians on the 

south side of the corridor to the mobility hub. Features of the median treatments include 

bollards, shelters, benches and planters, which improve safety and attract more users 

(Sisiopiku, 2002). Renovations to the pedestrian facilities have increased the maximum 

capacity of the pathway to service up to an additional 87 persons per hour, which is a 

4.5% increase in total persons traveling during a peak hour interval. Since the inclusion 

of aesthetics is not quantifiable, the increase in total movement of people is based on the 
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Livability Perception Audit. The audit in this location determined that there was less than 

five pedestrian travelers per peak hour interval utilizing the sidewalk. In addition, the 

new pedestrian traffic was able to be added to the current base model without impacting 

the traffic signal timing. Pedestrian movement was restricted to safe zone crossing times 

when their movement was protected. The results of this qualitative analysis were made 

possible through the use of PTV VISSIM 7.0 multi-modal micro-simulation. 

Alternative 2: Speed Limit Decreased 

 Reducing the speed limit to 25 mph along the entire Hollywood Boulevard 

corridor will create a pedestrian safe environment (Sisiopiku, Byrd, & Chittoor, 2002). It 

currently will take 10 minutes to travel the entire length of the study area by car. Limiting 

the speed limit to 25 mph it will take 17 minutes to travel the entire length. A mere 7 

minutes is a small amount of time in comparison to the benefits of making the entire 

corridor a pedestrian friendly zone. The easterly side of the study area (Study Locations 

#4 and #5) have already been assessed as pedestrian friendly per the spot speed study and 

Livability Perception Audit research. Study Location #2 though is the place of most 

concern for speeding traffic. But since this is the location of the mobility hub Tri-Rail 

Station it is important to micro-simulate the reduced speed limits in this area. The design 

speed at Study Location #2 is already at 35 mph with an average delay time of 44 

seconds per person. By decreasing the speed limit to 25 mph a delay occurred as traffic 

approached the intersection slower than normal. A longer green interval would be a 

required adjustment to function properly. 
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Alternative 3: Dedicated Bus Lanes 

 The next livable option simulated utilizes a dedicated bus lane. The dedicated lane 

operates similarly to the style of the High Occupancy Vehicle lane of I-95 whereas in this 

situation, only busses (comfortably seating 30 passengers per bus) are allowed to occupy 

this lane and personal vehicles are allotted one less travel lane. To calculate the 

equivalency test between cars to busses, the units must measure total people instead of 

total vehicles. Each bus equals 30 passengers which is quite impressive when compared 

to the factor 1.2 people per car. It would take 25 personal vehicles to equal 1 bus when 

equally compared per person. In this report, the longest queue length observed along the 

study area was at Study Location #2 where 20 cars were serviced per delay cycle. This 

means that it would take 2 cycles of light changes before the car quantity would equal 1 

bus quantity. Furthermore, if busses run at a rate of 8 busses per hour on route from 

mobility hub to mobility hub 240 passengers can pass along this single lane during a peak 

hour interval.  

 

Figure 22: Cumulative Vehicle Diagram for Alternative #2 
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 The dedicated bus lane did also created a situation where right turn traffic for the 

I-95 southbound on-ramp would have to weave across the dedicated bus lane, which was 

observed using the micro-simulation. Personal vehicle traffic also experienced additional 

delay as seen in Figure 22 queue lengths increased by 37% from 24 to 33 people with an 

average delay time increased 16% from 44 seconds to 51 seconds per person. The 

increases in personal vehicle delay can be looked at as nominal when compared to the 

benefit of the upgraded public transit service as seen in Figure 36.  
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CONCLUSION 

 It has been interesting to see how using micro-simulation an unlivable street can 

be visualized as complete. As one discusses the benefits and drawbacks to the 

renovations, it could be determined that the best results are not always quantitative. When 

the street is complete they offer more life sustaining activity and produce a community 

that appreciates it. The economic advantages highly outweigh the transportation 

disadvantages as one decides which solution is best. A roadway should be designed with 

a qualitative aspect that considers what brings economic value to the city; a full-throttle 

strip or a vibrant livable thoroughfare. Some livability alternatives yet to be simulated for 

this transportation engineering project are listed below:

1) Signage that links the area is greatly important to the success of these alternate 

modes. One great idea is a sign that shows the time it takes to travel from one 

mobility hub to the next based on the travel mode of choice (driving, bus, bike, 

and walking). 

2) Walking and wheeling programs such as the walking bus that unifies a commuters 

to walk from a mobility hub to their destinations as a group. 

3) Biking and bike programs such as bike sharing which is a good option to add to 

the list of choices of travel from a mobility hub. 

4) Mobility hub operations whereas to micro-simulate the transition of people from 

one mode of transportation to the next during their journey. 
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Through the use of microsimulation it is quite possible to extend research into the 

qualitative arena of transportation engineering. The testing of unconventional strategies 

can be useful in understanding how important qualitative measures are to the success of a 

transportation engineering. Further exploration of the topic using the micro-simulation 

model should include multimodal intersection delay studies where different options could 

be paired together to find the most useful combinations of alternatives. The micro-

simulation model created in this study can be used in the future for additional research by 

fellow students. The Broward County Metropolitan Planning Organization may also be 

interested in this research as it pertains to a portion of their current livability projects. 

Ultimately, the micro-simulation model can be used in future Southeast Florida research 

projects to determine the usefulness of livable transportation options and their impact on 

current traffic conditions.
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APPENDIX 

Figure 23: Hollywood Blvd Young Circle, Florida 1935 

 

Figure 24: Hollywood Blvd Young Circle, Florida 2014 
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Figure 25: Eastbound Perspective at Study Location #1 

 

Figure 26: Micro Simulation at Study Location #1 



54 

 

 

Figure 27: Traffic Queue Image at Study Location #2 

 

Figure 28: Traffic Queue Simulation at Study Location #2 



55 

 

 

Figure 29: Traffic Queue Image at Study Location #3 

  



56 

 

 

Figure 30: Traffic Queue Simulation at Study Location #3 

 

Figure 31: Traffic Queue Image at Study Location #4 
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Figure 32: Traffic Queue Simulation at Study Location #4 

 

Figure 33: Traffic Queue Image at Study Location # 5 
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Figure 34: Traffic Queue Simulation at Study Location #5 

 

Figure 35: Alternative #1 Simulation at Study Location #1 
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Figure 36: Alternative #3 Simulation at Study Location #2
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