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ABSTRACT
Rapid urbanization in Hawaiʻi led to flyovers and elevated roads to
respond to the growing traffic. However, the development of elevated roads
leaves an awkward space underneath them. The space underneath the elevated
road has numerous untapped potentials and is often overlooked and
underutilized because of its impact on the urban setting. Neglected spaces under
the elevated roads are often seen as blight and unsafe, hence physically and
visually disconnecting the neighborhood's spatial quality.
The purpose of this project is to identify critical factors to be considered in
the utilization of underspaces. In this research, the term ‘Underspace’ is an
umbrella term used to define the space created underneath the traffic
infrastructure, most commonly the spaces under the elevated roads. The
methodology started by exploring different theories formed by urban designers
concerning the quality and usage of public spaces in an urban setting. Next is the
study of different design strategies promoting pedestrian-friendly and humancentered design. Lastly, investigating the comprehensive data by identifying and
documenting different types of underspaces, emphasizing spaces existing under
the H1 Interstate in Urban Honolulu.
This research aims to develop a design strategy that improves the
perpendicular connectivity to both sides of the underspace and activate and
acknowledge each unique space to be functional, attractive, and interactive to
motivate people to stay and use the space. Ultimately, develop a design toolkit
that can be used as a guideline for transforming the H1 underspaces and
eventually be adopted by the city and planning authorities further to improve the
development of Hawaiʻi's urban fabric.

Key Words: Leftover Spaces, Elevated Roads, Under the Highway, Design Toolkit
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PART I: RESEARCH PHASE
CHAPTER 1. INTRODUCTION
According to the World Atlas, Hawaiʻi ranks 14th in the U.S. as one of the
most densely populated states in proportion to its size as of 2020. Oʻahu island
by far is the most urbanized island in Hawaiʻi, holding 92 percent of Hawaiʻi’s
total population1. Oʻahu's economic and population growth increased intense
pressure to convert more lands for urban developments.
To avoid traffic congestion due to the increasing population, Oʻahu built a
state highway system in 1959 that connects the Eastern and Western parts of the
island.2 The development of traffic infrastructures aims to shorten travel distance
and reduce traffic congestion due to increased vehicular traffic. Although elevated
roads connect different places, it often acts as a barrier to the neighborhood
where it is passing through.
The spaces created beneath the elevated roads are overlooked, ignoring
their potential to maintain the perpendicular connectivity on the ground level. The
space under the elevated road impacts the way we experience the city. They
tend to interrupt the neighborhood, create unfavorable viewpoints, and serve as
physical and psychological barriers that make the pedestrian experience
unfavorable. Instead of just looking beyond these boundaries, we must begin to
look within them. We will then understand how underspaces can use their
versatility to connect with the rest of the urban built environment and enhance the
efficiency of our cities. It is possible to integrate these spaces into the
surrounding neighborhood using a holistic design to optimize spaces' unique
functionality while enhancing comfort and aesthetic qualities.

1
2

“Honolulu, Hawaiʻi Population 2020.” Honolulu, Hawaiʻi Population 2020 (Demographics, Maps, Graphs)
“Statewide Transportation Improvement Program.” Statewide Transportation Improvement Program
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1.1 Research Purpose
The primary purpose of this research is to explore and define the quality of
spaces under the elevated roads in the context of Hawaiʻi. This research aims to
catalog different typologies of underspaces existing along the H1 Interstate
freeway and use the findings to evaluate the useability, characteristics, and
interaction to the urban city, developing a more profound knowledge on the
relationship of the underspace to the community and the people. By combining
the data and theoretical foundation on urban design, this work focuses on the
premise that if such 'underspaces' are appropriately used, it will stimulate public
interest as a valuable asset and promote a significant shift in the urban fabric.
Studying the various circumstances of underspaces aims to build future
investments, preferences, and an urban asset that is likely to interest
stakeholders. If the opportunities of “underspaces” are made visible and
acknowledged, it is more likely to motivate people to interact and stay. These
spaces can act as a bond to reconnect the community and improve the quality of
life.
1.2 Research Scope and Limit
Among the several existing elevated roads and freeways in Hawaiʻi, the
scope of this research is focusing on the H1 Interstate freeway in Urban Honolulu
since Interstate H-1 is the longest and busiest interstate highway in Hawaiʻi. This
research previews the urban development in Honolulu in terms of traffic
infrastructures, especially the H1 Interstate’s impact on the urban setting. This
research briefly touches on why and how underspaces were created and focuses
on transforming these spaces into something meaningful and beneficial to the
community. Specific parameters such as accessibility, land use, zoning, activities,
and neighborhood context were used for the site selection.

2

1.3 Research Objective
Ignored spaces under elevated roads are habitually viewed as blight and
unsafe, resulting in physical and visual disconnection of the neighborhood’s
spatial quality. The objective of this dissertation is to find patterns of use and
needs that will help reconnect not only the perpendicular connectivity but also the
perception and interaction of the community. This research aims to take
advantage of the untapped potentials of underspaces and conceptualize a design
showcasing how it will be beneficial to Hawaiʻi's urban setting if the city and
planning authorities adopt it.
1.4 Research Methodology
Several steps shape the approach to the development of design guidelines for
the intervention of spaces under the H1 Interstate freeway:
 First, a literature review on different theories explained by known urbanists
is presented, providing a basis for the study of transforming underspaces
and their views and values concerning the quality and usage of public
spaces in an urban setting.
 Examine and compare different design strategies promoting pedestrianfriendly spaces, human-centered design, and a safe and healthy
neighborhood. These design strategies will serve as the main focus on
creating the fundamental principles and critical factors for developing the
design guideline.
 There are two types of case studies conducted on this research. A
Summary of numerous existing designs and responses on the usage of
underspaces are analyzed with similar conditions with the selected sites.
Furthermore, an analysis of design guidelines on adaptive design is
conducted since this research aims to create a design guideline for
underspaces in the H1 Interstate freeway.

3

 Combining the analysis on theories, design strategies, site studies, and
different case studies defines core principles and key factors that will help
transform the spatial quality and connectivity of underspaces then
summarize it into a design guideline.

4

CHAPTER 2. THEORETICAL FOUNDATION
This section analyzes the different theories established by urban
designers regarding public spaces' quality and usage in an urban setting. The
analysis of this section seeks to understand the interaction of urban spaces on a
human scale. The theoretical foundation review represents the basis of this
dissertation's development and will be used for the analytical and design phases.
The Death and Life of Great American Cities by Jane Jacobs (1961) will
improve my understanding of the overlooked human interaction that resulted
from modernist urban planning. Jacobs advocated walkable streets through the
human viewpoint and dense mixed-use development to help sustain the public
order. On the other hand, Finding lost space by Roger Trancik (1986) contributes
to how poor urban planning has dismantled the positive urban spaces. Trancik
described how public places could be a social asset and a living tool for urban
improvement. Both the Cities for people by Jan Gehl (2010) and the Social life of
Small Urban Spaces by William Whyte (1980) contribute to understanding key
concepts on the human perception of the urban setting and space concerning
public life.
2.1 The Death and Life of Great American Cities | Jane Jacobs
In her book “The Death and Life of Great American Cities,” Jane Jacobs
called for a “bottom-up approach, where the power being exercised by individuals
or people in small groups rather than big government corporations.” This means
that from this point forward, when designing for a better city, we should focus on
the benefit of the community and better address their input and needs rather than
designing with just looking at the larger scale. For Jane Jacobs, simultaneous
initiatives of community citizens can be addressed rather than just by elaborate
schemes produced by the specialists and the authorities.

5

Looking at leftover spaces, in “In The Death and Life of Great American Cities,”
Jane Jacobs stated that:
Wherever a significant 'dead place' appears on a downtown street, it
causes a drop in the intensity of foot circulation there, and in the use of the
city at that point. Sometimes the drop is so serious economically that
business declines to one side or the other of the dead place. The role of
the dead place as a geographic obstacle has overcome its role as a
contributor of users to the general land.3
The common characteristic of several single-use spaces in cities is that
they form borders, which usually damages the built neighborhood. “A border-the
perimeter of a single massive or stretched-out use of territory-forms the edge of
an area of "ordinary" city.”4 Usually, borders are often referred to as passive
objects or edges, although borders show active influence. In her study, Jacobs
explained that we should be concerned with the physical and operating effects of
the borders on its surroundings instead of the social implications on areas
bounded by the borders.
She argued that the qualities of the borders could spread to nearby areas.
The street next to the border determines the effect of the border on the nearby
areas. If the other side of the border, which is the end of the line for multi-use
space, is also valued low or no use for single-use areas, it is destined to be lost
space.

3

“The Curse of Border Vacuums.” The Death and Life of Great American Cities, by Jane Jacobs, Random
House Inc., 1961, pp. 257–269.
4 Ibid.
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2.2 Finding Lost Space: Theories of Urban Design | Roger Trancik
Finding Lost Space poses a thorough and systematic assessment of the
contemporary city's dominant issues and how these issues can be addressed.
According to the urbanist Roger Trancik, there are five major factors that have
resulted from losing the value and meaning of traditional urban open spaces: 5
1. Heightened dependence on automobiles.
2. Effects of Modern movement in architecture design toward open space.
3. Zoning and Land-use policies from the urban renewal period caused the
split of the city.
4. The disinclination of public and private modern-day institutions to take on
the urban environment's responsibility for the public.
5. Abandoning industrial, military, and transportation sites in the heart of the
city.
According to Trancik, the dependency on automobiles is the most difficult
to solve among the five major factors. The reliance on automobiles has been
profoundly embedded in American life, resulting in an urban environment where
vehicular roads, parking lots, and highways dominated the open spaces.6 A
considerable percentage of the urban land in metropolitan cities was devoted to
automobiles' movement and storage. Due to this reason, buildings were placed
and separated by huge open areas that served no social purpose other than
parking. Streets became dominated by fast automobiles instead of pedestrians.
Trancik concentrates on what he termed as “lost space,” arguing that the
structure of traditional urban space has lost its several fundamental principles or
is neglected in most cities, which results in “antispace,” as he referred to it.
Trancik suggests possibilities for designers to regain traditional values and
restore significance to the open urban space.7

5Trancik,

Roger. “What Is Lost Space?” Finding Lost Space: Theories of Urban Design, Van Nostrand
Reinhold Company, 1986, pp. 4–18.
6 Ibid.
7 “The Theories of Urban Spatial Design.” Finding Lost Space, by Roger Trancik, 1986, pp. 97–124.
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In the book Lost Space, Trancik argued that discovering lost spaces
derives from how inadequate urban planning has deconstructed urban spaces'
positive aspects. In his opinion, lost spaces are ill-defined, but some of this kind
of space only needs to be reconstructed, rebuilt, or redesigned. He indicates that
one way to use this space is to synthesize three conventional space theories:
figure-ground, linkage, and place. 8
The theory of figure-ground is a description of a two-dimensional ratio
existing between the voids and solids. It is the starting point to understand the
different urban forms concerning the building mass and open space. The figureground approach is a helpful way to identify the texture and patterns existing in
the urban fabric. The theory of linkage contributes to analyzing how solids and
voids are connected in a three-dimensional viewpoint. Approaches the dynamics
of circulation becoming the generator of urban forms, with emphasis on
connection and movement. The place theory combines the first two theories,
including the users' values and perceptions, bringing life into the physical space.
This theory adds components such as human needs, cultural, historical, and
natural contexts. Place theory advocates giving physical space additional
affluence by integrating unique indigenous forms and descriptions into its
environment.9

2.3 The Social Life of Small Urban Spaces | William Whyte
The Street Life Project, formed by the urbanist William Whyte in 1970,
observed many public spaces, plazas, and open spaces in New York. The small
group studied and analyzed the essential elements composing successful small
urban spaces. Their study was purely based on interviews, videos, time-lapse,
and sensible observations. With these methods and data for analysis, the results
showed that small urban spaces offer more than a superficial comfort zone.

8
9

Ibid.
Ibid.
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William Whyte aims to find out how urban spaces can be successful as
well as what makes them unsuccessful in his study of urban spaces. In his study
“The Social Life of Small Urban Spaces,” William Whyte concluded that our built
environment is a critical aspect of how people perceive and use the space.
Similar to Jane Jacobs' method of observing the urban setting, Whyte took his
research to the street, meticulously observing each detail of human interaction to
space. Whyte noted that a successful intervention is determined if people decide
to occupy the site. He stated that:
“The best way to handle the problem of undesirables is to make a place attractive to
everyone else. The way people use a place mirrors expectation. The way a place is
perceived facilitates the interaction that will happen at that place.”10

Therefore, to determine the unfavorable activities associated with leftover
spaces, it is essential to keep in mind that the intention should be designed to
attract the opposite behavior. Small urban spaces influence the quality of city life.
If small spaces are left unattractive and unattended, the people's response is
more likely to retreat from using the space and will, later on, affect the other
aspects of the city.
People like public spaces, and when we think about public spaces, people
always come to mind. Public spaces bring out the happiness and comfort of the
people. However, there is an increasing lack of adequate public spaces in cities
due to the demand for highways and population growth demands. Whyte argued
that to improve the quality of life in the city, people should learn to take
advantage of the small urban spaces and repair the old urban spaces with the
needs of the people. The place where the street and the plaza or the open space
intersect is the secret to success or failure. Preferably, the change should be so
that it is tough to say where one stops and the other begins. 11

10
11

Whyte, William H. The Social Life of Small Urban Spaces. Project for Public Spaces, 1980.
Ibid.
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2.4 Cities for People | Jan Gehl
Cities For People aims to address the current urban design issues by
looking at them on a human scale. The interaction and behavior of people are
affected by the urban structure and how the cities were planned. Traditional cities
grew based on people's everyday activities back when most of the traveling was
on foot. As a result, the cities were scaled closely to adapt the senses of human
beings.12 However, due to the rapid transportation development and massive
building scale, the traditional knowledge of designing cities has been slowly lost
in modern times. New urban areas are repeatedly built to a scale far from what
people perceive as comfortable and meaningful.13
Gehl argues that automobiles and traffic have been significant factors that
created confusion about cities' scale and dimensionality. Automobiles fill up much
space on their own, and they take up much room both from driving and when
parked all together. For example, a parking lot filled with 20 to 30 cars has the
same area as a small city square. The spatial dimensions also increase when the
car speed in urban areas ranges from three to 37 or 62 mph.14 Traffic caused by
automobiles has been a persistent problem in urban planning for more than 50
years, along with the change of sense of proportion as urban areas become
more car-oriented. Gehl stated that “Buildings and city spaces grow increasingly
larger but the people who are expected to use them are as always small.”15
Demonstrating a design corresponding to the relationship of human scale and
scale caused by automobiles is seldomly done due to the confusion of
understanding the scale.

12

“The Lively, Safe, Sustainable, and Healthy City.” Cities For People, by Jan Gehl, Island Press , 2010,
pp.5
13 Ibid.
14 Ibid.
15 “The Lively, Safe, Sustainable, and Healthy City.” Cities For People, by Jan Gehl, Island Press , 2010,
pp.58
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Human dimension
In the past few decades, accommodating the increased dependence on
automobiles was more focused on urban planning than the haphazardly
addressed human dimension. One of the shared similarities in most cities is the
poor treatment for people who still use the city space, regardless of economic
capability, global location, and stage of development.16 Lately, it has been
standard for city dwellers to experience limited space, pollution, noise, accident
risks, and unappealing conditions that reduce opportunities for improving the
pedestrian quality of life. Designers, architects, and urban planners must be
urged to reinforce pedestrianism and use the human dimension in city policies to
improve the city experience to be lively, safe, sustainable, and healthy cities.
“People come where people are”
Jan Gehl argued that the city’s greatest attraction is the people
themselves. People are attracted to gather in a place where something is
happening that sparks their curiosity and a place where it naturally seeks other
people's presence. As Scandinavians say, “People come where people are.” The
activities and presence of people instinctively attract people. For example, most
people are more likely to walk on a street that shows life and activity than an
empty street.17
Scale
Short distances, small spaces, or small scale transmit a warm and intense
experience in between people. In small-scale streets or small spaces, people
closely see their surroundings' details and experience them with great intensity.
People perceive the experience as inviting and personal compared to large-scale
urban spaces where details are lacking and little to no human interaction. Large-

16
17

Ibid., pp.3
Ibid., pp.65
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scale spaces feel overwhelming to people, and there is not much to experience.18
Lively, safe, sustainable, and healthy cities
Lively, safe, sustainable, and healthy cities have become the general
vision and an imperative desire to improve cities' quality. This vision can be
immeasurably strengthened when we put more concern for pedestrian-city
dwellers since they are the ones that genuinely experience the details of the city.
The vision should ensure that the city dwellers feel invited to walk and bike as
much as they want with their daily activities.
Lively - Invite people to walk, bike, and stay in city space. 19
A lively city means an inviting city where people feel comfortable walking,
cycling, staying, and directly connecting with society. Aiming to ensure people
can walk and bike in cities is not sufficient to make a city lively. Public spaces
shall be alive as well and filled with different groups of people staying in them. A
lively city must be perceived as a welcoming social interaction when people see
other people’s presence in the space signals that staying in it is sensible. For
example, a full house and almost empty restaurant during lunch hours perceive
different messages to a person. A full house restaurant signals that there is
something good and worthwhile. On the other hand, an almost empty restaurant
during lunch hours signals that something is not working.
Safe - Short walking distances, attractive public spaces, and variation of
urban functions.20
Feeling safe is an essential concern to recognize in making people
embrace the city. When more people stay and move around the city space, it is
possible to be a safe city. A city offering short walking distances, attractive public

18

Ibid., pp.53
Ibid., pp.63
20 Ibid., pp.91
19
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spaces, and various urban functions increases activity and safety. it is argued
that when more people spend time in public places, the perceived safety
increases.
“There are “eyes in the street” and often “eyes on the street” as well
because it has become meaningful and interesting for people in nearby
buildings to follow what is going on in the street. When people make their
daily rounds in city space, both the space and the people who use them
becomes more meaningful and thus more important to keep an eye on
and watch out for. A lively city becomes a valued city and thus also a safer
city.”21

Sustainable - transport system, green mobility
A sustainable city can be improved if a considerable portion of the mobility
system occurs as 'green transportation,' i.e., foot, bike, or public transport.
Another significant factor is that how the users perceive the public transportation
system. The users tend to walk more if they perceive that the public transport
system is safe and comfortable.22
Healthy - walking, biking, integration of daily routines
Combining the user’s daily activities with walking and biking strengthens
the desire to promote a healthy city. Recently, there has been a growth of issues
related to public health since people became more dependent on automobiles.
City dwellers should be encouraged to incorporate more walking or biking into
their daily routine. However, to do this, the city should provide attractive places
that can accommodate the needs of the people to do a healthier routine.23

21

Ibid., pp.99
Ibid., pp.105
23 Ibid., pp.111
22

13

CHAPTER 3. EXISTING DESIGN STRATEGIES
3.1 Tactical Urbanism
As defined in Merriam-Webster, Tactical means “of or relating to smallscale actions serving a larger purpose. Tactical urbanism refers to improving and
activating the community through scalable interventions that are short-term and
low-cost to activate long-term change. From the citizens' perspective, tactical
urbanism allows them to reclaim, reprogram, and immediately redesign their
public space. The developers and entrepreneurs provide a way of collecting data
for their marketing strategy for those they intend to serve. For organizations with
advocacy, it is a way for them to show the opportunities for people and later earn
political and public support. Lastly, it is a quick way for the government or
planning authorities to implement best practices.
The quality of the places where people live will never be constant. Using
tactical urbanism does not offer a cookie-cutter solution that can be applied to all
places. Instead, tactical urbanism offers solutions that are intentional and flexible
responses. Re-thinking unused or stagnant spaces encourages awareness about
local resiliency while helping both city and its dwellers explore interventions that
can work long term and adjust to unforeseen changes.
The main objectives of Tactical Urbanism are:24
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 possibly high reward.
5. The development of social capital between citizens and the building or
organizational capacity between public-private institutions, non-profits, and
their constituents.

24

Lydon, Mike., and Anthony. Garcia. Tactical Urbanism : Short-Term Action for Long-Term Change . 1st
ed. 2015. Washington, DC: Island Press/Center for Resource Economics, 2015. Web.
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Tactical urbanism allows experimentation. To be sure of the desired longterm change, it typically starts with just trying something small. Once the initial
trial is implemented, the design can be measured in real-time to see how people
interact. When something about it is not working, adjustments can be made
before going forward without compromising the whole budget, and the intent will
not be easily wasted. It allows the future design to be continuously calibrated
until it meets its particular need.
Tactical Interventions
There have been several groups or organizations that took advantage of
the city to be used as a site for testing ideas in real-time. Their efforts showed a
variety of creative interventions that realized the hidden opportunities in the city.
These interventions allow users or passersby to experience and envision a
different future. Some of the interventions are:
Intersection repair
Establish residential street intersections as a common area for improved
protection and health. The organization City Repair uses permaculture and public
art to instigate public participation in community building. This approach allows
communities to take ownership with emphasis on neighbors that build the change
altogether. 25
Guerilla wayfinding
The purpose of guerilla wayfinding is to promote walking instead of using
a private vehicle. The definite distance does not stop people from walking, but
rather it is the distance perception. This issue can be addressed by providing
more information, and one of the methods is providing a wayfinding tool.26

25

“Intersection Repair Examples.” The City Repair Project, cityrepair.org/intersection-repair-examples/.
Lydon, Mike., and Anthony. Garcia. Tactical Urbanism : Short-Term Action for Long-Term Change . 1st ed.
2015. Washington, DC: Island Press/Center for Resource Economics, 2015. Web.
26
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Build a better block
This intervention aims to demonstrate all the possibilities of neighborhood
transformation in one of the city blocks. The key to this intervention is engaging
in the vacant retail space that already exists. A simple presence of pop-up shops
can cater to the unrealized market demand in the neighborhood.27
Park(ing) day
Park(ing) day aims to reclaim the space allocated for parking motor
vehicles and use it to increase street life. It intends to recognize the complete
volume of spaces that are only devoted to storing private motor vehicles.
Play streets
Play streets provide a safe space for people of any age to be social and
active. This intervention repurposes car-dominated streets into a public
playground for recreational activities. It happens seasonally, mainly during
Summer.28
Pavement to Plazas
Turning pavement into plazas intend to reclaim the underused asphalt or
street into vibrant and social public spaces without spending too much. The
experimental method of ‘lighter, quicker, cheaper’ enables the city to test
pavement transformation to the plaza without using too many insufficient public
resources.29

27

Ibid.
Bartman, Dan, Ronald Woudstra, and Aurash Khawarzad. Tactical Urbanism. Ed. Mike Lydon. Vol. 1.
NextGen, 2012. ISSUU. 2012. Web. Nov. 2020.
29 Ibid.
28
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Five Design Framework for Successful Tactical Urbanism

Figure 1 Tactical Urbanism Design Framework
Graphic: Author
Source: Cities For People

Empathize

- “Understand for whom you are planning or designing.”

Define

- “Identify a specific opportunity site and define the root causes of
the problems that need to be addressed.”

Ideate

- “Research and develop ways to address the defined problem.”

Prototype

- “Plan a project response quickly and inexpensively.”

Test

- “Putting the build-measure-learn process to good use.”
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3.2 Planning by Doing
Planning by Doing outlines the key questions to ask at the beginning of a
project and outlines different ways to implement an action-oriented planning
project to change their cities. Planning by Doing is documented to guide public
space pilot projects in San Francisco, focusing on its citizens. Planning for the
public realm currently takes a linear approach with limited community input in
realizing a project that needs to be done. Due to low public participation and
increasingly complex and dynamic cities, many cities have developed a culture of
saying “no” to new design initiatives.
Culture is one of the substantial influential factors that provide excellent
and bold ideas to improve the cities for people. However, there is usually no right
system to fully take advantage of it. Action-Oriented Planning intends to create a
more comprehensive community response to the design and planning process.
The purpose of Action-Oriented Planning is “to actively encourage and
invite yes-sayers to take part in a process that makes real use of their input.”30
This method is approached using pilot projects to engage the community and
discover how the design decisions and their feedback will be implemented for a
better urban change. As the communities are more vocal, they helped generate
new and meaningful ideas for long due problems.
FIVE KEY ELEMENTS OF ACTION-ORIENTED PLANNING
1. 1:1 – The project should be experienced proportionally to the human
scale.
2. User-powered - ideas are highly influenced by public
3. Feedback loop - Iterative process
4. Multidisciplinary - different perspectives
5. Rapid testing of solutions - Tests working prototypes

30

Rison, Jeff, Blaine Merker, Anna Muessig, Camilla Andersen, and Qianqian Ye. Planning by Doing. Vol. II.
San Francisco: Gehl Studio, 2016. ISSUU. 2016. Web. 25 Nov. 2020.
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3 KEY STEPS TO A SUCCESSFUL PROJECT
EMPOWERING CHANGE: DEFINING OUTCOMES + SCOPE
The first step is to have a clear focus and purpose of the project and its
implementation.31
Project focus

Collaboration and Stakeholder Interest

Learning from the past

Alignment with ongoing projects

Ease of implementation

Finding your champion

Iterative loop

Flexibility and resilience

Public impact

Diversity and Inclusiveness

Long term perspective

Connectivity and Accessibility

SETTING GOALS: PEOPLE-FIRST CRITERIA
Utilizing precise tools for measurement is essential to developing
benchmarks to evaluate the success of prototypes. Assessing the prototype's
performance against success standards enables the creation of prototype
concepts, guides the iteration process, and evaluates its success.32
SAMPLE GOALS AND EVALUATION METRICS
1. Street for people
2. Engaged communities
3. Shared civic spaces
4. Opportunity and access
5. Building Capacity
6. Longevity

31
32

Ibid.
Ibid.
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EVALUATION: EYE LEVEL PROJECT EVALUATION
The prototype evaluation happens at eye level, human scale, and scale of
impact. The evaluation occurs before, during, and after the process of
prototyping.33
Before: Evaluate the Baseline
To better understand the impact of the project, it is vital to measure the
baseline before implementing it. The success criteria should have a baseline to
compare against. A specific time should be allocated to analyze the baseline
conditions before implementing the project. The baseline could be a form of a
survey from stakeholders, designers, and the general public.
During: Measure Success Indicators
The success criteria should be defined, reflecting the outlined goals of the
project.
After: Evaluate Project Success
It is essential to make sure that success is evaluated from different
perspectives. The findings can be adapted to other or future projects.
Before

During

After

Evaluate the Baseline

Measure Success Indicators

Evaluate Project Success

Publicly Available Statistics

City Perspective

Observational Analysis

User

Qualitative Analysis
Surveys And Interviews
Engagement And Social
Media

33

Ibid.
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Three Main Methods for Iterating Public Life

Figure 2 Three Main Methods for Iterating Public Life
Graphic: Author
Source: Cities For People

Measure
□ Public Life – measure using quantitative data collection, qualitative
surveys, and observational studies. Count pedestrian flows, stationary
activities, diversity, and demographics.
□ Public Space – study the quality of facades and functions of the
surrounding buildings using qualitative and quantitative assessment tools.
□ User Experience and Needs – questionnaires completed by people to
serve as the quantitative study. Collect personal experiences from a few
representative users.
Test
□ Establish a New Behavior – test and understand how the alteration of the
physical environment changed the use of public space.
□ Feedback on Experience – analyze the revealed needs of the people
based on the impact of the pilot project and user’s feedback
□ Evaluate – weigh in how the project was successful and where else it can
be improved. Understand if there will be more tests or is it feasible for
permanent implementation

21

Refine
□ Better Chance of Success – with the findings from the first two phases,
refine the feasible next steps for the project leading it to permanent
implementation. The next step should have a higher success rate based
on the feedback cycle.
□ Investment Benefits – testing and evaluating the performance in advance
makes long-term projects more cost-effective. If the goals are not
achieved in the pilot project, consider implementing more tests based on
public feedback.
□ Acceptance and Ownership – The community's actual needs are revealed
after implementing a few tests that ensure long-term use showcasing a
successful project.
3.3 Placemaking
Commonly, the way our neighborhoods are organized today has primarily
been institutionalized, with community members rarely can communicate their
needs and aspirations concerning the place where they reside. Placemaking is a
tool that breaks through the norm, showing designers, planners, and people alike
new perspectives or viewpoints regarding how public spaces are treated.
Placemaking is both a philosophy and a method developed by the Project for
Public Places or PPS. PPS is a non-profit organization specializing in planning,
design, and education that aspires to help people generate and maintain space,
creating a stronger community.34
Placemaking is inspired by the expression of the needs and desires of a
community about their spaces. The interest in relating people to a particular
place has been started even before Placemaking was developed. Once
Placemaking gained popularity, it became more accessible for people to express

34

“What Makes a Successful Place?” Project for Public Spaces, 2007, www.pps.org/article/grplacefeat.
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their desires and encourage them to identify public spaces according to their
needs.35
Placemaking is not a new idea, even though PPS have started coining the
term “Placemaking” in the mid-1990s. Placemaking was influenced by the 1960s
when urbanists like Jane Jacobs, William Whyte, Kevin Lynch, Roger Trancik,
and many more suggested groundbreaking ideologies about making the city's
design heavily influenced by people's interaction. According to the PPS survey on
how Placemaking means to people, the feedback has shown that it is an
essential and much-appreciated activity for people who feel deeply connected to
the places in their communities.36
Overall, Placemaking intensely focuses on community-based participation.
“an effective Placemaking process capitalizes on a local community's assets,
inspiration, and potential, and it results in the creation of quality public spaces
that contribute to people's health, happiness, and wellbeing.”37 Other than just
promoting an improved urban design, Placemaking showcases the production of
creative use of patterns, focusing on the cultural, physical, and social identities
that will define a place.
What makes a Place Successful?
As explained at the beginning of this chapter, the space turns into a place
where people find themselves interacting with each other and the physical
environment. Regarding this, it is necessary to understand what makes a place
successful? Through numerous studies conducted by PPS to determine what
make a place successful, PPS found out that successful places share four great
qualities:38
1. Accessibility and Linkage. The accessibility of a place is commonly
evaluated by its visual and physical connection to its surrounding. It

35

“What Is Placemaking?” Project for Public Spaces, 2007, https://www.pps.org/article/what-is-placemaking
Ibid.
37 Ibid.
38 “What Makes a Successful Place?” Project for Public Spaces, 2007, www.pps.org/article/grplacefeat.
36

23

becomes successful when people can get in and out freely, maintain
visibility both from afar and up close, and provide convenient public
transportation access. Generally, places that have successful access and
linkage generate high pedestrian activity.39
2. Uses and Activities. Activities provide a high reason for people to be in a
place, and when use and activities are not justified or provided, it will not
attract people to be in it. According to PPS, activities are the basic building
block of a place. Activities in a place allow people to connect and with their
physical environment where, in exchange, they create experiences and
memories that give meaning to the place.40
3. Comfort and Image. Comfort involves questions about safety,
cleanliness, protection from the change of environment, and availability of
seating for users. Usually, the availability of seats is overlooked and
underestimated in public places. A comfortable place is evaluated
successfully when specific components exist within a place.
4. Sociability. The quality of sociability is challenging to achieve to make a
place successful, and however, once it is reached, it becomes a very
significant feature or asset. According to the official website of PPS,
"When people see friends, meet and greet their neighbors, and feel
comfortable interacting with strangers, they tend to feel a stronger sense
of place or attachment to their community—and to the place that fosters
these types of social activities."41

39

Ibid.
Ibid.
41 Ibid.
40
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Figure 3 The Successful Place Diagram42
Source: Project For Public Spaces

To achieve a successful place, the Place Diagram made by PPS is a tool
that helps people evaluate their community place, whether it is good or bad.
Based on the place diagram, an excellent potential for change in their community
setting can happen, possibly even more than they have imagined. The place
diagram is comprised of three rings, divided into four quadrants, surrounding the
place being evaluated. The inner ring represents the four primary qualities. The
other two rings are used to measure each quality where the ring outside
represents the quantitative, measurable features while the middle ring represents
the qualitative and intuitive features. 43

42

“THE PLACEMAKING PROCESS” Project for Public Spaces, 2007, https://www.pps.org/article/what-isplacemaking
43 Ibid.
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The Power of 10+
PPS developed a concept called “The Power of 10+” to further develop
Placemaking evaluation in multiple scales and different situations. The Power of
10+ aims to keep the human experience in mind while creating city places. The
general idea behind this concept is to provide users with ten or more reasons to
be in the place. It can include places to sit, eat, dance, sing, history experience, a
place to meet, and many more.44 Preferably, activities provide a special
connection to a particular location while preserving the surrounding community's
tradition and culture. It reflects users who often care about what is unique about
their culture or whether they want to enhance their relationship with the
community. 45
The Process of Placemaking
A place can be enhanced by focusing on the community's aspect based
on what is already working, giving designers a decent starting point. When
designers choose to appreciate the place they are creating, the place-making
process proposes that they look onto the community and its wants, resources,
needs, and inspirations. Fundamentally, they depend on the community for a new
perspective of the place. The placemaking method aims to understand the
connection between the space and community and what makes this unique to
the users.

44
45

“The Power of 10+.” Project for Public Spaces, 2007, www.pps.org/article/the-power-of-10.
Ibid.
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The following are the process of Placemaking is based on the PPS:46
1. Define the place and identify stakeholders
2. Evaluate space and identify issues
3. Vision of place
4. Short term experiments
5. Ongoing reevaluation and long-term improvements
Key Principles of Placemaking
Along with Placemaking, PPS has developed eleven fundamental
placemaking principles to assist professionals and designers in their interaction
with the people. When these principles are followed, the community's desires will
be effectively connected to their improved place.
According to PPS, the key principles of placemaking are:47
1. The community is the expert
2. Create a place, not design
3. Look for partners
4. You can see a lot just by observing
5. Have a vision
6. Start with the petunias: lighter, quicker, and cheaper
7. Triangulate
8. They always say “it can be done”
9. Form supports function
10. Money is not the issue
11. You are never finished

46Placemaking:

What If We Built out Cities around Places? Project for Public Spaces, 2016,
issuu.com/projectforpublicspaces/docs/oct_2016_placemaking_booklet.
47 Placemaking: What If We Built out Cities around Places? Project for Public Spaces, 2016,
issuu.com/projectforpublicspaces/docs/oct_2016_placemaking_booklet.
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CHAPTER 4. CASE STUDIES
4.1 Mobility Station Higashi Koganei, Japan

Figure 4 Mobility Station Higashi Koganei, Japan
Source: Google Images

Location: 5 Kajino-cho, Koganei Tokyo, Japan
Architect/ Designer: Rewrite Development
Year of Completion: 2014
Area: 693.22 m2
Mobility Station is a project designed to utilize the space under the
elevated railway of Chuo Line. It is part of the plan on the efforts to improve the
value along the railway and intended to involve the community as a project driver
for the place to work. This project takes advantage of the existing heavy
commuter traffic because of the rail station and the pedestrian intersection.
28

The project has programmed several restaurants and merchandise stores.
Along with these programs, they have incorporated a variety of venues, for
instance, event spaces and open spaces. A large frame and wall surface were
placed nearby the boundary of the road to make the whole space underneath
visually unified.48 The site is bright during daytime since it is not enclosed, and
there is open space on both sides, letting the daylight in. The lights are installed
on the exterior and ceiling of each module to provide lighting during nighttime.

48

Suzuki, Ryoma. “リライトデベロップメントによる、東京都小金井市の「中央線高架下プロジェクト
コミュニティステーション東小金井／モビリティステーション東小金井」.” Architecturephoto.net, 8 Oct.
2016, architecturephoto.net/44076/.
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4.2 Wujiaochang Plaza, Shanghai

Figure 5 Wujiaochang Plaza, Shanghai
Source: Google Images

Location: Shanghai, China
Architect/ Designer: Zhongsong
Year: 2016
Area: 960 m2
The overall design of the Wujiaochang Circle Interchange, also named as
Descanted Square Landscape, was designed by Zhongsong with the artistic
advice of the late visual artist Chen Yifei. The project is 100 meters by 80 meters
of oval shape along with five underpasses. It is surrounded by a commercial
plaza and nine-floor entrances that are connected to the adjoining roads.
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After completing the plaza, along with the three-dimensional organization
of transportation around the center, ensure a smooth flow of traffic and
strengthen the integrated business district space. Significantly, the strength of the
spaces was on the sunken pedestrian plaza combined with the commercial
centers and in line with the people's shopping habits. The sunken pedestrian
plaza is an effective strategy for smooth traffic flow, avoiding overhead pedestrian
bridges that might compete with the scenes of the elevated road. Also, this
strategy gave a better visual effect on the urban image of the city.49
The site has an ample amount of natural daylight due to the big open
space. During the nighttime, the streetlights are strategically located around the
ring and incorporated with the landscape. The dome that covers the Middle Ring
Road has multicolored lights, adding a visual attraction to the plaza. The project's
landscape is built in an organically shaped planter seating spread out through the
plaza. The landscape covers the circumference of the plaza on ground level. The
plaza incorporates visual elements for attraction through colorful lights,
landscape, and graphic patterns on the floor covering.

49

China Smart City. “Design and Development of Underground Space in the Core Area of High-Density
Cities.” 看点快报, Sept. 2019, kuaibao.qq.com/s/20190910A0KDND00?refer=spider.
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4.3 El-Sawy CultureWheel, Egypt

Figure 6 El-Sawy CultureWheel, Egypt
Source: Google Images

Location: Sakiat El-sawy, Egypt
Architect/ Designer: Zhongsong
Year: 2003
Area: 5000 m2
The El-Sawy Culturewheel is located in the middle to upper-class mixeduse district and nearby a high-end shopping mall, small businesses, art galleries,
and cultural venues. The Nile River is bordered on the west by Abo-Elfeda Street.
The bridge's two exit ramps are perpendicular to these edges, forming a limiting
triangle space for architectural utilization. The movement between the several
levels of the bridge allowed to resolve the access and linkages of the restricted
space. To allow smooth flow and transitions, the whole space is utilized with
32

functional spaces. The most public function and main activity spaces are
strategically placed at lower levels than the street, allowing a sense of exposure
or transparency, intriguing more people to use the space.50
The El-Sawy Culturewheel placed a gateway to enhance the entrance
visually and physically, especially since it appears to be subtle under the bridge.
The purpose of the gateway is to invite people and engage in the site welcomely.
The El-Sawy Culturewheel has placed multiple fences that were essential for
added safety. The spaces are functioned to do cultural events, musical events,
concerts, seminars, art workshops fairs, exhibitions, music and book library,
strolling, and film viewings. In the morning, it is lively with markets and social
gatherings. The children typically occupy the library on school days, and during
nighttime, the site is busy with seminars, performances, and public exhibits.51

50 Ahmed,

Bedour, and Basil Kamel. “Reclaiming Urban Settings: A Community Based Public Space.” Oz,
vol. 35, 2013, doi.org/10.4148/2378-5853.1517.
51 Ibid.
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4.4 Under the Brooklyn – Queens Expressway, USA

Figure 7 Under the Brooklyn – Queens Expressway, USA
Source: Google Images

Location: Brooklyn, New York, USA
Architect/ Designer: Büro Koray Duman
There are about three hundred miles of elevated highway infrastructure
and subway lines in New York City. However, the majority of the spaces
underneath are underutilized. The site is near the Industry City, a vast industrial
complex utilized by several artists, designers, and creative professionals. Büro
Koray Duman, a New York-based firm, proposed two schemes to transform the
underutilized darkened space under the expressway into a gateway for the
Industry City. 52

52

McKnight, Jenna. “Designs Proposed for Activating Areas under NYC Highway.” Dezeen, 15 May 2017,
www.dezeen.com/2016/05/25/buro-koray-duman-under-the-bqe-new-york-brooklyn-elevated-highway-parklandscape-urbanism-architecture/.
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First, the BQE project proposed the site to be a possible site as a food
production center where "folded landscapes and roofscapes define commercial
kitchens and parking for food trucks." The kitchens structured on-site would be
supplying food on the moving trucks, which drive around the city. Second, the
proposal looked at sports programs such as basketball, volleyball, and other
sports that would “work well with the noise” generated by the passing vehicles
over the expressway. The folding landscape and roofscape are utilized for Sound
Absorption, minimizing the sound vibrating underneath the expressway.53

53

Duman, Koray. “Under the BQE.” BÜRO KORAY DUMAN, b-kd.com/project/under-the-bqe.
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Table 1 List of Existing Design Approach on Underspaces
Strategy

Project Name

Location

Mural / Painting /

The Underground at Ink

Boston, USA

Graphic Art

Block project
Davenport Grade

Canada

Separation
Landscape

Via Verde

Mexico

Marstunnel and

Dutch Town, Zutpen

Intervention
Light Installation

Kostverloren
Ballroom Luminoso

San Antonio, Texas

Create Urban

Gam Cao, Long Bien

Hanoi, Vietnam

Narratives

Bridge

Wayfinding

Underline Project

Miami, USA

Pedestrian & Bike Path

Atlanta Beltine

Atlanta, Georgia, USA

Koiwa Station

Tokyo, Japan

JR Chuo Line

Tokyo, Japan

The Underground at Ink

Boston, USA

Food Business, Food
Trucks, Pop-up shops,
Event Space

Block project
Art Installations

The Kitchen Monument

Campsite

‘Urban Campscape’
Dutch Design Week
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Netherlands

Table 2 (Continued) Summary of Existing Design Approach
Public Space / Park

Sports & Recreational

Under the Viaduct

Renzo Piano

G124

Rome

A8erna Zaanstrad

Netherlands

De Hofbogen

Rotterdam

Crossroads Project

Milwaukee, USA

The Minhocão Marquise

São Paulo, Brazil

Bentway

Toronto

Burnside Skate Park

Oregon, USA

Heidelberger Bridge

Berlin, Germany

Park
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PART II: ANALYTICAL PHASE
CHAPTER 5. UNDERSTANDING THE URBAN HONOLULU SETTING

Figure 8 Oahu Urban Development
Graphic Edited by: Author
Source:
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5.1 Urban Development in Honolulu.
Honolulu is the most urbanized and largest city in Hawaiʻi, serving as the
Hawaiʻian Islands' primary financial center. In 1974, Captain William Brown was
the first foreigner to enter the Honolulu harbor. Since then, Honolulu has become
the most important shipping port in Hawaiʻi. King Kamehameha III permanently
moved the capital of the Hawaiʻian Kingdom from Lahaina to Honolulu in 1845. 54
Honolulu's urban development began with the Honolulu harbor slowly
spreading to the Downtown area and gradually spreading across from Mauka to
Makai. After the Statehood of Hawaiʻi, apartments' development grew
immediately, creating higher density areas in Honolulu. Almost all commercial,
industrial, and high-density residential developments were located in the coastal
areas near the main highways. As a result, Oʻahu's economic and population
growth increased intense pressure to convert more lands for urban
developments.
Mobility In Honolulu
The island of Oʻahu features a vast network of roadways spanning from
interstate freeways to small local streets. The Oʻahu Transit Services operates a
fixed route bus transit system called TheBus, and a paratransit system called
TheHandi-van. Presently, TheBus has 101 fixed routes with around 3,837 bus
stops around the island. Each year, TheBus can transport approximately 69
million passengers.55 Nonetheless, a higher percentage of the mode of
transportation is oriented to privately owned cars and trucks, making Hawaiʻi “too
car-oriented for its size.”
There are different modes of commute that make up the mobility in Oʻahu,
and these are pedestrians on foot, cycling, public transportation, and private use
of a vehicle. On a statewide scale, 5.4 percent of commuting trips are completed

54

“This Is Your City and County of Honolulu Government.” About the City, Official Web Site for The City and
County of Honolulu, 2011
55 Thebus and Thehandi-Van Fast Facts, www.thebus.org/AboutTheBus/TheBusVanFacts.htm.
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on foot, which is greater than the average share of people commuting via cycling,
working from home, or using other means of ride share. Compared to the
statewide mode share, residents in Urban Honolulu walk and ride the bus more
than the state average.56
In 2019, the population in Oʻahu had reached 974,563 residents. 46% of
the population is located in the Primary Urban Center (PUC), and the rest are
scattered across the island. People who live in rural areas spend more time
trapped in traffic. The concentration of economic possibilities in the PUC resulted
in traffic and long commuting times since 70% of the jobs were located in PUC.57
Over the year, three days and ten hours of extra time were spent in traffic during
the rush hours.58
Table 3 Summary of Oʻahu Transportation Facts59
Trips made by Automobile

81.3%

Trips made by transits

8.4 %

Trips made by bicycle or walking

6.4

Registered Taxable Vehicles

793,379

Bus Routes

101

Number of Buses

546

Total Miles of Bikeways

147

Total Miles of Interstate Freeways

54.87

Total Miles of State Highways

254.3

Total Miles of City and County Roads

1,385.5

56

Department of Transportation Services City and County of Honolulu. O'ahu Pedestrian Plan . June 2021,
Oahu Regional Transportation Plan 2040. 11 Apr. 2016,
www.oahumpo.org/wp content/uploads/2016/02/ORTP-Final-Draft.pdf.
58 “Honolulu Traffic Report: Tomtom Traffic Index.” Report | TomTom Traffic Index, 2021,
www.tomtom.com/en_gb/traffic-index/honolulu-traffic/.
59 “Section 18. Transportation.” The State of Hawaiʻi Data Book, Hawaiʻi. Dept. of Business, Economic
Development and Tourism, 2019, pp. 4–27.
57
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Table 4 Summary of Mode Share in Hawaiʻi60
Mode of Transportation

Statewide

Urban Honolulu

Private Vehicle

81.3 %

74 %

Bus Transit

8.4 %

11.8%

Walking

5.4 %

8.7 %

Bicycling

1.0 %

1.7 %

Work From Home

3.9%

3.8 %

60

Department of Transportation Services City and County of Honolulu. O'ahu Pedestrian Plan . June 2021,
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5.2 Highway Development In Hawaiʻi
In 1959, To avoid traffic congestion due to the increasing population,
Oʻahu built a state highway system that connects the Eastern and Western parts
of the island.61 The development of traffic infrastructures aims to shorten travel
distance and reduce traffic congestion due to increased vehicular traffic. The
transportation system in Hawaiʻi is approximately 9,800 miles in length. Forty
percent of the entire system is under the federal-aid system, which controls the
interstates, arterials, and collectors. There are a total of 1,172 transportation
bridges in the whole state.62 There are functionally classified roadways in six
major islands of Hawaiʻi. Four of these islands include National Highway System
routes: Hawaiʻi, Maui, Oʻahu, and Kauai. The NHS roadways in Hawaiʻi are under
the jurisdiction of both state and county.63
The interstate routes in Hawaiʻi resulted from the statehood movement
when President Dwight D. Eisenhower signed the legislation in 1959, making
Hawaiʻi a state. In that same year, section 105 of the Federal-Aid Highway Act of
1959 ordered the U.S. Bureau of Public Roads to survey the need for interstate
routes in Alaska and Hawaiʻi.64 The Interstate H-1 is the longest interstate in
Hawaiʻi, with a length of 27.15 miles.65 Interstate H-1 was first approved as a part
of the 1960 Statehood Act. H-1 passes through Waiʻalae, Downtown Honolulu on
the Southside, Pearl City, Waipahu, Ewa, and Makakilo City on the Westside.
The Mauka Arterial that runs through downtown Honolulu opened in 1953 and
became a part of H-1 when Hawaiʻi became a state.66 This research will be
mainly focusing on interstate H-1 because it passes through the urban city the
most.

61

“Statewide Transportation Improvement Program.”
Hawaiʻi Statewide Transportation Asset Management Plan. Hawaiʻi Department of Transportation, 2019.
63 Ibid.
64 “Highway History.” U.S. Department of Transportation/Federal Highway Administration, 2017,
65 “Section 18. Transportation.” The State of Hawaiʻi Data Book, Hawaiʻi. Dept. of Business, Economic
Development and Tourism, 2019, pp. 4–27.
66 “Highway History.” U.S. Department of Transportation/Federal Highway Administration, 2017
62
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Figure 9 Hawaiʻi State Route System.
Source: Hawaii Department of Transportation

Figure 10 Map: H1 Interstate Freeway
Graphic: Author
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CHAPTER 6. HONOLULU UNDERSPACES
6.1 Inventory of H1 Underspaces
After studying various methods of transforming urban spaces, this chapter
attempts to identify, document, and analyze the H1 underspaces in Honolulu.
Detailed fieldwork was done to better understand the relationship between the
user and the space. The method for collecting the inventory of H1 underspaces
in Honolulu was done through walking, driving a car, and a pedestrian view
feature of Google Maps following the strip of the H1 interstate freeway. The
context of the surrounding environment and spaces adjacent to the site were
considered while doing the fieldwork. As a result, an inventory of H1 Underspace
is collected. Each of the spaces had unique conditions. Therefore some
simplifications were made while evaluating each site.
Table 5 H1 Underspace Inventory List
Inventory of H1 Underspace
Site Location

Coordinates

Size

1

Waiʻalae Ave.

21°16’43” N, 157°47’14” W

284,099 sq. ft.

2

10th Ave.

21°16’53” N, 157°48’09” W

1,862 sq. ft.

3

Harding Ave.

21°17’16” N, 157°48’46” W

100,370 sq. ft.

4

Kapiʻolani Rd.

21°17'17.1"N 157°49'08.0"W

31,779 sq. ft.

5

King St.

21°17'21.3"N 157°49'00.1"W

37,599 sq. ft.

6

Varsity Pl.

21°17’32” N, 157°49’09” W

708 sq. ft.

7

Lunalilo St.

21°18’13” N, 157°50’35” W

196,739 sq. ft.

8

Pālama St. x Halona St.

21°19'26.0"N 157°51'53.2"W

31,000 sq. ft.

9

Houghtailing St.

21°19'48.1"N 157°52'11.6"W

910 sq. ft.

10 Richard Ln.

21°20'08.9"N 157°52'40.2"W

975 sq. ft.

11 N. Nimitz Highway

21°20’03” N, 157°53’33” W

2.9 miles

21°20’41” N, 157°56’27” W

0.2 sq. mi.

21°20’05” N, 157°53’55” W
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Figure 11 Map: Inventory of H1 underspaces.
Graphic: Author

6.2 Typology of H1 Underspaces
Summary on the Analysis of H1 Underspace Typology
Classifying these underspaces into a typology is essential to conduct a
more focused analysis of further understanding each environment of the spaces.
Although the underspaces found share similarities and differences, it was helpful
to identify the restricted physical characteristics and space limits. The analysis of
these underspace typologies primarily focuses on size, height, surrounding
context, edge, and accessibility. This type of analysis aided in the development of
data organization and provided a simplified basis for comparing each of the
underspaces.
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Corridor
The Corridor typology of underspace in this research is defined as a space
formed under the freeway where the space is very linear. Both sides have
defined programs accessible from the underspace. Typically, it has three to six
lanes on both sides. This typology typically has a heavy traffic arterial road.
Compared to the other typologies, the corridor is typically the largest.
Tunnel
The Tunnel typology of underspace is defined as a space formed under
the freeway where length of the space is the same as the width of the freeway
above. Also, the edge of the tunnel type is typically enclosed with a rigid wall
from the bottom to the top. In this case, the tunnel type is the smallest compared
to the other typologies.
Triangulated
The triangulated typology in this research is defined as a space formed
under the freeway where the space is situated on the corner of two or more
intersecting roads. This typology also includes the spaces formed under the
access and exit ramps of the freeway. The height of triangulated underspace
varies on the slope of the freeway ramps.
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Figure 12 Map: H1 Underspace Typology
Graphic: Author

Table 6 Typology of H1 Honolulu Underspaces
Typology of H1 Underspace
Site Location

Typology

1

Waiʻalae Ave.

Corridor

2

10th Ave.

Tunnel

3

Harding Ave.

Corridor

4

Kapiʻolani Rd.

Triangulated

5

King St.

Triangulated

6

Varsity Pl.

Tunnel

7

Lunalilo St.

Corridor

8

Pālama St. x Halona St.

Triangulated

9

Houghtailing St.

Tunnel

10 Richard Ln.

Tunnel

11 N. Nimitz Highway

Corridor

47

Figure 13 H1 Underspace Typology: Corridor
Graphic: Author
Image Source: Google Maps
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Figure 14 H1 Underspace Typology: Tunnel
Graphic: Author
Image Source: Google Maps
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Figure 15. H1 Underspace Typology: Triangulated
Graphic: Author
Image Source: Google Maps
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6.3 Design Factors Affecting The Use of Underspaces
The combined information learned from Chapter 2, Theoretical
Foundation, and Chapter 3, Design Strategies, are used to pinpoint the essential
design factors affecting the use of Underspaces. These design factors will help to
provide an accurate observation of the Underspaces. The design factors are
used to review the situation of the underspace and how it can be used.
Design Factors Affecting The Use of Underspaces
Accessibility

Comfort

Context

Location

Climate Protection

Users and Programming

Access and Circulation

Safety and Security

Flexibility of Spaces

Border and Transition

Identity

Visual Complexity

Current Use

Scale

Management

Natural Settings

Funding

The four sites from the corridor typology were chosen to conduct further
analysis of the spaces. These spaces were chosen based on their size,
accessibility, and adjacent context. The corridor type appeared to be the most
applicable for this research compared to the other typology because of its
abundant adjacent programs on both sides, bigger space than the other two
typologies and tackles a more detailed characterization of an underspace. The
more profound analysis of the corridor typology served as a basis for the toolkit
development.
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Waiʻalae Avenue – Kāhala Mall

Figure 16. Waiʻalae Ave. Context Analysis
Graphic: Author
Image Source: Google Maps

Harding Avenue – Kaimuki

Figure 17. Harding Ave. Context Analysis
Graphic: Author
Image Source: Google Maps
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Lunalilo Street – Makiki

Figure 18 Lunalilo St. Context Analysis
Graphic: Author
Image Source: Google Maps

N. Nimitz Highway

Figure 19 N. Nimitz Hwy. Context Analysis
Graphic: Author
Image Source: Google Maps
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Site Selection
An assessment method has been developed to examine the physical and
social context of the selected sites. This method is organized corresponding to
the values related to the physical and social quality of the site, such as daily
activities, accessibility to pedestrians, traffic, current use of the site, adjacent
programs, scale, and comfort. Then, these values and data were used to
compare each of the spatial qualities of the four selected sites.

Figure 20. Context Evaluation of the Corridor Type Sites.
Graphic: Author
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The context evaluation for the corridor type sites is based on the following:
1. Accessibility – How accessible is the site on foot?
2. Lighting – Does the site have an appropriate amount of lighting day and
night?
3. Scale/size – How does the space translate to a human scale? How is the
relationship between the width and height of the space?
4. Traffic level – How much car presence does the site have daily?
5. Proximity to public space – Is there any public space within a quarter-mile
radius from the center of the site?
6. Residential area– Are there any housing/dwellings within a quarter-mile
radius from the center of the site?
7. Commercial area– How many businesses/commercials are located within
a quarter-mile radius from the center of the site?
8. Presence of the homeless in the area
For this research, the final selected site for this research is the underspace
located on Waiʻalae Avenue in front of the Kāhala Mall.
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Part III: DESIGN PHASE
CHAPTER 7. DESIGN TOOLKIT FOR H1 UNDERSPACES
Neglected use of spaces under elevated roads is often seen as a blight
and unsafe, hence physically and visually disconnects the spatial quality of the
neighborhood. Although elevated roads connect different places, it often acts as
a barrier to the neighborhood where it is passing through. Aiming to utilize the full
potential of underspaces, a few principles were established. After analyzing the
context and constraints of using the H1 underspaces, the principles act as a
guideline to transform these unfavored and disconnected spaces into attractive
places. Each of the guiding principles focuses on specific qualities of the
underspace that are deemed challenging to the use of the space.
7.1 Overview of Guiding Principles
1. Create A Better Integrated Network
Traffic is an evident concern for pedestrian life when it comes to utilizing
the underspaces. The spatial quality of the space is obstructed. Car traffic
circulation is typically prioritized over the accessibility of pedestrians on foot.
Public transportation spots were located on some sites, but it does not look and
feel inviting to the pedestrian users. Redirecting the primary traffic, relocating and
repurposing the dominant parking spaces, improving the crossings, optimizing
public transportation options, prioritizing the pedestrian movement, and reusing
the land use will further enhance the impact of the underspace to the surrounding
environment and to create a more vibrant life.
Goal:
×

Transform the space into a pedestrian-centered place and improve
pedestrian circulation.

×

To utilize a design that accommodates pedestrians and cyclists while
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promoting the benefits of walking, use of public transportation, and less
dependence on private or personal vehicles. A balanced transportation
option helps the pedestrian to explore easier and lessens the traffic.
×

Accommodating more people to the space not only enhances the vitality of
the space but also helps to enhance economic activity.

×

Redistribute heavy volume of traffic.

×

Improve connection of pedestrian facilities and accessibility.

2. Promote Lively Edges
Promoting lively edges is vital to utilizing the underspace because these
were the border of two programmed zones disconnected by the freeway
infrastructure. People attract people, and a well-functioning edge provides a
more pleasant environment that attracts more pedestrian users to be in the
space. Visual connectivity from one side to another and from outside the
underspace into the underspace can be made with edges with a high level of
transparency. This principle aims to build a strong relationship between public life
and commercial life, utilizing the underspace to extend the commercial areas.
Visual attraction and transparency between the sidewalk and people inside the
building can improve pedestrian movement when the building access is
perpendicular to the street.
Goal:
×

Build a strong connection between public life and commercial programs.

×

Create a transparent and exciting frontage perpendicular to the
underspace.

57

3. Provide Diverse Experience And Create Invitation for People to Spend
Time
Public spaces tend to be successful when it is meticulously programmed.
To utilize the underspace effectively, it is essential to provide various experiences
to make the people stay and explore the space. Changing the vibe of the space
and providing different experiences appeals to more diverse users. Also,
underspaces are dominated by concrete due to the infrastructure of the elevated
freeway. This principle aims to increase the green recreational areas for the
public, reviving the visual and spatial quality.
Goal:
×

Provide a better place and facilities for spending the user’s leisure time.

×

Create a safe and lively public space to encourage people to stay.

×

Start with temporary projects or installments to test how the public
responds to the space. Popular temporary programs are the easiest to be
permanent and have a long-term influence on the space.
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7.2 The Design Toolkit
The design toolkit is developed using the data collected from the previous
chapters combined with the existing knowledge of designing urban space. The
developed toolkit aims to be utilized as an opening guide for transforming H1
underspaces into human-centered places.

Accessibility
Entrance / Access
a. The main entrance to the buildings should be perpendicular to the new
or existing pathways to encourage better pedestrian circulation.
b. Make sure entrances are visually well defined and conveniently located
on areas near crossings, public transportation stops, and virtual nodes.

Pedestrian pathway
a. Provide different pathways that respond to different walking speeds.
Before deciding on the width, structure, and timing, consider the
following:
i.

Allocate pathways for fast-paced walking with a slight delay.

ii.

Provide protection from traffic and areas to rest for slowpaced walking.

b. Highly connected pedestrian networks can provide faster access to a
broader range of destinations, thus promoting more individuals to walk.
c. Connect pedestrian pathways with other types of paths, including bike
paths and public transit lanes, to link several destinations from major
access.
d. Provide alternate routes to move between major destinations so that
even if a path is closed for maintenance, there are other pathways
available to move to.
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e. Allow pairs or groups of pedestrians to comfortably walk instead of
walking in a single line. Sidewalks can be wider than the minimum
width to accommodate heavier pedestrian traffic.
f. Minimum width of 6’ to 6’ 5” permits two people in a wheelchair to
comfortably pass by each other.
g. Provide a clear and direct path throughout the site. The surface should
be non-slip and stable. Accessible sidewalks should be continuous and
not blocked.
h. Prepare pedestrian amenities to encourage more people to walk
further.

i.

i.

Benches

ii.

Trash bins

iii.

Planters

iv.

Lighting

v.

Water fountains

vi.

Public bathrooms

vii.

Public art

Provide a quarter-mile marker in a long path in order for pedestrians to
mark their movement.

Pedestrian Crossing
a. Place pedestrian crossings at all street intersections or where
pedestrian traffic is predicted.
b. Use traffic calming to slow down any vehicle traffic approaching the
pedestrian crossing.
c. Widen the sidewalks near the crosswalks as well as the crosswalk
itself at busy intersections to provide extra space to move at busy
intersections.
d. Overpasses tend to make people jaywalk when they are in a hurry,
thus making it unsafe and dangerous. Provide a street-level crosswalk
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when crossing the main road. This allows the pedestrian to cross the
road conveniently and safely.

Bike pathway
a. Provide a clear and unobstructed path for more smooth and
continuous cycling.
b. Aim to connect the bike pathway to other different mobility networks to
reach its full potential. This gives options to the pedestrian to either
walk or bike and be active between their destinations.
c. Direct and convenient bike paths must be available near activity hubs
to be included in different transportation options.

Bike parking
a. Bike parking allows pedestrians to park their bikes and explore the
space by walking.
b. Increasing the bike parking offers higher accessibility to pedestrians to
use a bike. Convenient and accessible bike parking encourages more
people to cycle without the hassle of finding where to leave their bikes.
c. Provide bike parking on public transportation stops. This integrates
cycling to be integrated into public transportation filling the “last-mile
gaps.”
d. Place bike racks on key destinations. Make sure the bike racks provide
enough security against thefts. Provide bike racks that allow the
bicycle to stand upright with a lock feature.
e. Bike racks shall be permanently installed to a paving surface unless it
is for temporary community events.
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Bike Share Station
a. Bike share gives pedestrians options to do cycling without the need of
owning a bicycle. Bike share allows the pedestrian to easily pick up or
drop off bikes at key destinations.
b. Place bike share station visible to pedestrians and conveniently place it
near cycling infrastructures.
c. Key destinations for bike share station includes school, office districts,
park, commercial business areas, tourist attraction, and public
transportation stops.

Bus Stop
a. Some people tend to do quick shopping or socialization while waiting
for the bus. Provide bus stops at convenient locations where other
activities are happening.
b. Well-integrated bus stops provide a seamless and pleasant journey.
c. Provide seating areas at bus stops for the waiting passengers.
d. Allow enough space of movement for people with strollers and people
in wheelchairs waiting at the bus stop.
e. Provide shading structure to protect the passengers from harsh
weather conditions.
f. If vertical partitions are used, they should be transparent for the safety
and visibility of waiting passengers.
g. Bus stops must have a specifically marked boarding area for clear
access for the people with strollers and people in a wheelchair to the
bus.
i.

If the stop is shared by a different type of transit vehicle,
mark specific vehicle entrances on the boarding area. This
can be done by colors or signages.

h. Install ticket vending machines on bus stops so passengers can
conveniently purchase ride tickets before the bus arrives—these speed
62

up the boarding process and efficient on-time schedule.
i.

Provide clear information on the machine about how to
purchase a ticket.

ii.

The location of the ticket vending machine shall keep clear
paths from the passing pedestrians.

i.

Place recycle bins and trash bins for disposing of trash to keep the
space clean.

j.

The buffer between the bus shelter and bike lane is typically 6 in. – 12
in. for short distanced narrow spaces.

k. Minimum width of 4 ft. walkway in between the bus shelter and curb.
l.

To accommodate people in wheelchairs, provide a minimum clearance
of 8 ft. on where the bus doors will open.

Parking
a. Place parking outside the ¼ mile radius to encourage walking. Provide
assigned drop-off areas near the entrance for passengers.

Traffic Calming
a. Decrease the traffic speed and use traffic calming to increase safety so
that the space will feel inviting to the pedestrian. Lower speeds allow
the driver to pay more attention not only to the road but also to the
pedestrian movement around the area.
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Table 7 Methods of Traffic Calming
Lane Narrowing

Reducing the right-of-way of vehicles reduces the
vehicle speed.

Corner Radii

Reducing the radius of the corner reduces the
turning speed of the vehicle.

Gateway Treatments

Placing signage, speed tables, raised crossings,
and extending the curb alert drivers that the speed
of the area is slower.

Pinch points

Narrowing the roadway mid-block point mixed with
a speed table creates a good pedestrian crossing.

Chicanes and Lane Shifts

S-shaped path travel is formed by alternating
parking and curb extensions.

Median and Refuge

Used to strategically block vehicle access at

Islands

intersections. It also reduces the car lane width.

Mini Roundabouts

Roundabouts direct vehicles around an island than
direct crossing at an intersection.

Speed Humps

Raised curving section of the road.
Typically, 10-15 cm high and 4-6 m long

Speed Cushions

Raised curving section of the road but with wheelcut openings for large vehicles to pass freely.

Speed Tables

Similar to speed humps but with a flat top and
longer.
Typically, 6-9m long

Pavement Materials and

Add visual interest to a pedestrian crossing by

Appearance

either painted or different paving material.

Signal Progression

Timed signal stoplights.

Shared Street

Pedestrians, bicycles, and vehicles share one
street with minimum separation. Vehicular speed is
decreased to 10-20 km/hr.
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Wayfinding
a. Wayfinding and signage are typically used for speed limits, access
points, directions, distances, and other strategies to inform the
regulation of a place.
b. Install multimodal information on a pedestrian scale to encourage
walking, cycling, and the use of public transportation.
i.

The font and size should be clear for pedestrians with poor
vision to read.

c. Signage should provide a clear visual language to allow a pedestrian
to switch in between different types of mobility and confidently navigate
the space.
i.

It should be easily understood by all types of pedestrians.

d. Place wayfinding elements near bus stops, important nodes, and areas
with high volumes of pedestrians.
e. Walking and cycling distance can be illustrated on pathways or posted
on signs and maps.
i.

Understanding the proximity of activities, programs, and
destinations helps increase the comfort of the pedestrian in
the space.

f. Include alternate wayfinding and signage for people with disabilities.
i.

The typical method is to use braille characters and tactile
textures and pavers.

g. Maps and signs should include braille characters, especially at key
destinations and areas with high pedestrian volumes.
h. Consistent color or paving materials can also act as a wayfinding tool
in large spaces.
i.

Using texts and symbols, maps should indicate all the circulation
information, including destinations, transit stops, the proximity of
spaces, and distances.

j.

Art installations, planters, railings, and other treatments can also be
used to navigate pedestrians.
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Scale
a. Correspond to the different walking speeds of a human.
b. Use human-scale perspective to avoid overwhelming spaces.

Comfort
Landscape
a. Landscaping does not only improves microclimatic conditions,
improves air quality, filters water, and increases the biodiversity of a
city, but it also offers physical and mental health benefits.
b. If possible, incorporate landscaping to create a comfortable walking
environment. This adds personality to the neighborhood and
encourages active transportation options.
c. Trees create shades, cool the air, and improve the comfort level of
pedestrians. Consider different ways to incorporate vegetation and
trees into the cityscape to lessen the amount of hard, impermeable
artificial surfaces.
i.

Plan and set aside an appropriate area for trees and vegetation
in the early development stages to help achieve better results.

d. Trees and green infrastructure significantly reduce the temperature of
the city. Shade and evapotranspiration from large trees with good soil
moisture help to lower local temperatures.
i.

Trees can reduce the temperature of parks and green spaces by
as much as 2 – 8°C, and they have proven to prevent
unnecessary loss of life during heatwaves.

ii.

Shade from tree canopies encourages outdoor activities, such
as hiking, cycling, and other recreational activities.

e. Vegetation improves air quality and reduces greenhouse gases.
Vegetation with large leaf surface areas and a high transpiration rate
are the most effective type of capturing pollutants.
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I.

Vegetation As Shading

i. Trees can provide shade and a physical barrier between
pedestrians and vehicle traffic. This increases pedestrian
comfort and safety.
ii. Natural canopy shading not only helps to prevent harsh
direct sunlight but also reduces heat stress in the area and
provides a cool environment.
iii. The shade from trees shields people from the harmful effects
of direct sunlight on their skin.
iv. Ideally, the canopy should be placed at the corner of a wide
highway junction.

II.

Vegetation As Physical Buffer

i. Adding greenery has a positive impact on a place. It makes
a place more comfortable, more inviting, and more
aesthetically pleasing.
ii. The proximity of the pedestrian walkway to vehicle traffic
flow can impact pedestrian comfort. Buffers can be placed
between the walkway and the roadway to improve
pedestrian comfort. A landscaped buffer, benches, or other
street furniture, and bicycle and parking lanes are all
examples of buffers.
iii. A landscaped buffer on the sidewalk against the curb can
offer separation between the pedestrian walkway and the
roadway.
iv. Trees not only create separation, but they can also provide
shade for pedestrians, making pedestrians more comfortable
in all weather conditions.
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v. Sidewalk gardens not only provide an attractive green space
along the streets, but they also serve as a tool for
stormwater management.
vi. Trees must have a vertical clearance of at least 6 to 8 feet
when they are near the sidewalk. This includes a bike path
and seating areas.

III.

Vegetation As Noise buffer

i. First, determining the source of the noise allows as to block
out or reduce the noise effectively, such as the noise from
busy roads, freeways, or highways.
ii. Use a bush or a green divider as green buffers to reduce
outside noises and create a comfortable pedestrian
environment.
iii. Trees and shrubs that have thick, waxy leaves, dense
evergreen foliage, and branches are the most effective noise
barrier trees.
iv. The sound of moving leaves of a tree when the wind flow
acts as natural noise masking.

IV.

Waterscape as Noise Buffer

i.

Waterscape has multiple purposes in landscape design.
Water produces calming sounds and cancels out other
outdoor noises. Water sounds also have the effect of
relaxing people.

ii.

Water is one of the elements that people of all ages enjoy
touching. A small area of small water activity can help attract
people and increase public interest.
68

iii.

A small-scale water feature is best placed in proximity to
gathering spaces than being placed close to roads.

iv.

Water features, such as fountains, are best used during the
busy time of the day and reduced or turned off in a less busy
time of the day.

V.

Maintenance

i.

Trees used for windbreaking should require low
maintenance, be resistant to pests, be easy to grow, and
have a large amount of foliage.

ii.

Trees should require grates around the trunk. It helps to
prevent the roots from cracking into the sidewalk.

Shading Structures
a. It is important to provide sun protection from the intense sunlight, heat,
and rain on pedestrian walkways.
b. Installing trees and awnings along the pedestrian walkways not only
provide people protection from the weather but also allows the
pedestrian to walk for longer periods of time.
c. If possible, incorporate awnings and canopies into the façade of the
building to protect the sidewalks. It also adds character both to
buildings and walkways.
d. Shading structures should be structurally sound and wind-resistant.
Shading structure material needs to have an Ultraviolet Protection
Factor (UPF), protecting people from harsh sun rays.
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Furniture / Fixtures
a. Providing pedestrian furniture and fixtures create a friendly space for
the pedestrian. The common furniture and fixture are restrooms, water
fountains, bus shelters, and kiosks.
b. It is ideal to place public amenities near entryways and accessible
routes.
c. Above-Ground Utilities. Above-ground utilities such as utility boxes, fire
hydrants, and utility poles limit the space that people have to walk to
their destination and constrain the width of the pedestrian path. Try to
avoid above-ground utilities when assigning the circulation on the site.
d. A pedestrian-accessible sidewalk must include a distinct “furniture
zone” or “use zone” on the sidewalk. It also requires a clear separation
from the pedestrian zone.

I.

Seating

i.

Regularly provide pedestrians the opportunity to pause and
rest. Seats should have a comfortable backrest and be
provided with a combination of shaded and unshaded seats
adapted to the local climate. The placement should have
enough legroom that does not block the clear path. In a
larger pedestrian area, provide movable furniture and a
variety of seating arrangements to invite conversation and
social activities.

ii.

Provide seating and resting areas to gain accessibility of
transit system for elderly users and those with physical
difficulties.

iii.

Furniture is a great tool that invites people to stay in space.
The choice of material affects comfort. For example, metal
can be very hot or cold. The ideal combination is fixed
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seating that is always available and flexible seating that can
be adjusted individually.
Furniture of similar design provides a consistent course on

iv.

the road while providing a place to relax, meet, and play with
others.

zones for sitting

Seating must be organized and clear on pedestrian paths

i.

and boarding zone. Provide more seating where there is
higher demand.
There are two purposes of adding a bench between the

ii.

street and home. One is a buffer between private and
public, and the other is to increase the opportunities to
connect with neighbors and other children.
Seating in commercial areas not only can provide a

iii.

space for business visitors but also for those who need a
short rest.
Providing seating in a commercial area can activate the

iv.

spaces and make them more inviting for all.

II.

Water Fountain

i.

Provide drinking fountains with fresh, potable water to offer
sustainable alternatives to bottled water and ensure an
essential water source in many communities.

ii.

Ensure the maintenance of water fountains to be clean and
meet safety standards.

iii.

Provide access for all people, including children and people
in wheelchairs with different heights.
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iv.

Provide water fountains in essential areas, such as a large
gathering area.

v.

III.

Provide proper drainage to avoid wet surfaces.

Waste Receptacles/Trash Bin

i.

Provide waste receptacles/ trash bins to maintain a clean
and comfortable pedestrian environment.

ii.

Place waste receptacles/ trash bins near corners, vendors,
crossing, and parklet, adjacent to clear paths.

iii.

Waste receptacle/ trash bins size should follow expected
usage and local collection and maintenance plans.

iv.

Provide multiple Waste receptacles/trash bins locations but
avoid placing them next to seating. This will prevent the
people from sitting nearby if a trash can near a seating may
cause the user with an unpleasant odor.

Lighting
a. Lighting has an impeccable impact on how a place is used and felt at
night. It can provide a canopy, wayfinding, or make a space feel more
pedestrian-friendly and appropriately scaled.
b. The appropriate lighting level in a space is extremely critical to
pedestrian safety, creating lively, inviting spaces at night, and
preventing crime.
c. Install pedestrian-scaled lighting along the streets and paths to ensure
adequate illumination and spacing between light sources to eliminate
dark areas.
d. Evenly illuminate streets to give pedestrians, cyclists, and drivers
better nighttime vision and improved perception of safety and comfort.
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e. Provide lighting along all public routes, especially in conflict areas such
as intersections, pedestrian crossings, bicycle intersections, pedestrian
facilities, such as sidewalks, plazas, and underpasses, transit facilities,
such as bus stops and transit hubs, and narrow streets, such as
laneways and alleys.
f. Place a light fixture next to gathering areas, seating, and walkways.
g. Unique lighting creates an important atmosphere and diversity in the
city.

Materiality
a. Permeable pavement allows rain to travel through the pavement to the
soil below, supplying water to the nearby landscape area.
b. Alternate surfaces with permeable pavement reduce rainwater runoff
and recharge the water table. These can take the form of paving
stones with permeation gaps between paving stones or porous
materials with permeation gaps within the material.
c. Sidewalks and all sidewalk materials should be non-slip and easy to
clean, as well as resistant to buckling and cracking. The surface must
be accessible by meeting the ADA standard “stable, firm, non-slip.”
d. Paint, permeable paving, precast concrete, cobblestones, wood, and
other materials can be used to create interest and designate space for
new purposes.
e. For longer-term interventions, choose materials that are durable. A
variety of materials can indicate circulation but should be easy for
users to navigate.
f. Using the same pavement along the route can add in navigation and
add identity to the route. Different materials can be used to assist and
delineate walking and stationary activity zones.
g. Lighting or other patterns embedded in the paving can also add to the
identity of the route.
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Safety / Security
a. Pedestrian walkways need to be safe for all users at different times of
the day. They should be unobstructed and oriented to the streets for
natural surveillance and crime prevention.
b. Emergency Communication. An emergency gadget that can be easily
identified call station is required in the event of an emergency. Safety is
a critical key factor to ensure in public spaces.
c. Security cameras installed by government agencies or owners of
private property are used to monitor speeding vehicles, crime, and
other unwanted activities in areas where there is low human activity at
a certain time of the day.

Scale
a. Provide various building heights, architectural details, signs, entrance
clearances, levels of transparency, and landscaping, to break down the
scale and rhythm of edges.
b. Various shading and lighting fixtures are installed on the façade of the
building for a comfortable walk.
c. Human scale design.
a. Streets are for people. A street environment that
corresponds to human scale and also moves traffic speeds
to 5km/hr. It is important to have visual stimulation,
comfortable noise levels, resting benches, and shaded trees.
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Context

Mixed Functions
a. A wide variety of functions provide many points of exchange between
pedestrian users and many types of experiences.

Active and inviting facades
a. The design of the façade of the building plays a critical role in shaping
the overall pedestrian experience.
b. The design of the ground floor influences the characteristics of the
street and the level of pedestrian connection. Numerous entrances, the
right level of transparency, visual variations, and textures all help
create a compelling street environment.
c. To create an active and attractive edge or facades, consider the
following:
i.

Include ground floor windows and other transparent building
materials, a range of different storefronts and other façade,
street cafes, public seating areas, and other active
pedestrian elements, such as adjacent parks, plazas or open
spaces, public art, the building of architectural and historical
interest, mixed-use and diverse housing types, and highquality landscaping.

d. Providing visual interest and increasing the ability of those in buildings
to observe sidewalk activity helps to enhance the pedestrian
environment are the buildings that are oriented towards the sidewalk.
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Landscape as Recreational Place
a. Trees have great social value and help communities to come together.
They provide shade and inspire a different generation to do outdoor
activities.
b. Adding trees to a place helps to enhance the aesthetics of the place
and creates the atmosphere of the place.
c. Trees help people to see the changing season. Trees that shade the
garden areas make the leisure walk experience more comfortable.
d. Provide multi-purpose recreational spaces within the paved or grassy
area for group classes, such as tai chi, yoga, and art classes.

Recreational Area
a. Recreational areas must be accessible to all.
b. A successful public space is one that is often used and loved by many.
Good design makes the place more attractive, and regular
programming actively attracts new and repeaters by giving people
reasons to visit.
c. A variety of amenities and services are available within walking
distance of residential and business districts.
d. Design a place that shows an invitation for creativity, multi-activities,
exercise, and play.
e. Indicate vending areas are bright enough to provide a safe
environment for people. lighting is a crucial factor to determine whether
people would spend time and enjoy staying in a space

Modules / Kiosks
a. Movable vendors, market stalls, and kiosks come in a variety of
shapes and sizes. Kiosks may be used occasionally or regularly in
certain street scenes and events.
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b. These Modules/ Kiosks of 3 ft by 10 ft wide can fit on roads in a busy
commercial or market-like environment.
c. It helps the business owner value space by developing partnerships
between businesses and recreational areas in public space.
d. Having local businesses help to bring life and security to the area.
e. Having local businesses help those who are hungry or thirsty after a
long walk or exercise. This is also beneficial to local schools, hospitals,
retirement villages, senior housing, libraries, and other facilities.

Conversation Spaces
a. Provide a variety of sitting options for small and large group space.
b. Provide opportunities for passive entertainment and recreation, such
as areas for people to sit, read, socialize, and play board/ card games.
c. Provide Semi-public areas for individuals who like their privacy yet
want to be part of the community.

Flexible Spaces
a. Space has multiple uses. Allowing for flexibility in a space can improve
its overall comfort. This area can be shared by all users.
b. Create open spaces and allow some movable amenities to be placed
there, such as movable chairs and tables.
c. Flexible space has the potential to bring different people and different
events to be hosted in the space.

Seasonal Design
a. Cities can set business hours for street sales at specific locations or on
specific days.
b. Temporarily pedestrianizing the street on weekends – during the day or
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night can increase street activity from low to medium pedestrian areas
and accommodate more vendors in crowded areas.
c. Flexible programs
d. Holiday events
e. Specific event or programing
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CHAPTER 8. CONCEPTUAL DESIGN
8.1 Site Analysis
Zoning and Land Use
The focus area for this research is the underspace located at Waiʻalae
Avenue, in front of the Kāhala Mall. This site was chosen as it has more foot
traffic happening around the site. Also, the site shows fewer constraints for
transforming the space for public use compared to the other sites. The area is
sectioned into different district zones: low and medium-density apartments,
community businesses, general preservation for green spaces, and residential
areas. The Waiʻalae underspace is situated on a community business zoning and
medium-density apartment. This area would typically bring good foot circulation
in between the businesses; however, the area is split into two by a hardline of the
H1 freeway.
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Figure 21 Zoning
Graphic: Author
Source: Honolulu GIS City & County of Honolulu
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Figure 22 Land Use
Graphic: Author
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Heat Map
It is important to know how hot it can get during the day since the islands
of Hawaiʻi are located in a tropical region close to the equator. Therefore,
analyzing the heat map at different times in a day is essential when designing a
space. According to the heat map of the site, in the Kāhala Mall area, the
morning heat can averagely get up to 82.3°F annually and 80.4-81.2 °F around
the residential areas. Then temperature gets a lot higher during the afternoon,
where the heat ranges from 82.4-85°F. This shows that it is important to provide
canopy shading or shading structures in order to protect the pedestrian against
the heat. This serves as an invite to be in the space.
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Figure 23 Heat Map
Graphic: Author
Source: Honolulu GIS City & County of Honolulu
83

Average Daily Traffic
Waiʻalae Avenue connects the vehicles from Hawaiʻi Kai going to Waiʻalae
- Kāhala Area. The Kīlauea Avenue serves as the major road connecting people
from the site to the Kāhala area and Kapiʻolani Community College. Both Kīlauea
Avenue and Hunakai Street lead car traffic from the Southern and Northern
Waiʻalae- Kāhala to Waiʻalae Avenue, where the access ramp to H1 freeway is
located. The eastern end of the H1 freeway is close to the site, which explains
the heavy traffic flow. The average daily traffic volume on Waiʻalae avenue
ranges from 30,000-75,000 vehicles, whereas Kīlauea Ave and Hunakai St. have
an average daily traffic volume of 5,000 – 15,000 vehicles.
Different types of mobility in the site were observed and recorded. The
mobility consists of pedestrians on foot, vehicle traffic, bus transit, and a few
bicyclists. By simply comparing the volume of each type of mobility, the review on
the site revealed the evident dominance of cars. The heavy car traffic interrupts
the normal flow of pedestrian and public interactions.
Parking Areas
Aside from the heavy traffic flow around the site, there is also a strong
presence of parked cars on the site due to the abundance of public parking.
Kāhala Mall itself is surrounded by large areas of public parking. While doing the
fieldwork on site, it is observed that both edges of the Waiʻalae Ave. underspace
is dominated by large areas of parking, which obstructs the possible foot traffic
from commercial areas on both sides.

Walkability of the Area
The distance a pedestrian wants to walk greatly depends on the environment,
nearby programs and land use, comfort, and attractiveness of the route. Longer
distances are walked for recreational purposes, whereas shorter distances are
for when people are commuting or in a hurry. According to walkability, Waiʻalae –
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Kāhala is the most walkable neighborhood in East Honolulu. However, the area
is still considered a car-dependent neighborhood since most of the errands still
require a car. The area does not have many designated bike lanes, and there are
some public transportations. The following scores for the area are:67
▪

Walk Score: 34

▪

Transit Score: 39

▪

Bike Score: 37

Network of Public Transportation
Several bus stops were found within a quarter-mile radius of the site. Most
of the bus stops are located on the eastern side, and several bus routes are
circulating the site. The buses assigned to bus stops right on the Waiʻalae
underspace come by every 15-30 minutes, and the rest of the bus routes come
by every 60-65 minutes.

Table 8 Bus Routes and Bus Time Schedule in Minutes
Weekday

Saturday Sunday

Urban Routes
1

Kaimuki/Kalihi

15

5-15

15-20

1L

School St./Hawaii Kai

30

--

--

Local Route
14

St. Louis / Maunalani

60

60

60

23

Sea Life Park via Hawaii Kai

60

60-65

60-65

24

Kapahulu / Aina Haina

65

60-65

60-65

50-60 min

--

--

Commute
234

67

Kāhala Mall / Waiʻalae Nui

https://www.walkscore.com/HI/East_Honolulu/Waiʻalae_-_Kāhala
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Pedestrian Facilities
There are three main areas of pedestrian crosswalks located on the site.
These crosswalks are mostly utilized by passengers from the bus or residents
living within a quarter-mile radius. It is observed that the pedestrians on the
edges of the underspace stayed mostly because of the bus stops. There were
also some pedestrian circulations on the edge of the golf course.
Bicycle Facilities
The only marked bike lane around the Waiʻalae Ave. is on the edge of the
golf course. There is no available bike share station found around the site. There
were few racks for bike parking found around the Kāhala Mall and outside some
commercial buildings. Kīlauea Ave. is considered a moderate-stress shared road
for cycling.
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Figure 24 Base Map
Graphic: Author
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Figure 25 Annual Average Daily Traffic
Graphic: Author
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Figure 26 Existing Parking Spaces
Graphic: Author
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Figure 27 Network of Public Transportation
Graphic: Author
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Figure 28 Bicycle Facilities
Graphic: Author
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Figure 29 Pedestrian Facilities
Graphic: Author

92

8.2 Design
The design toolkit developed for this research presents an opportunity to
transform the underspace for Waiʻalae Avenue. Based on the site study, the
underspace in Waiʻalae Avenue offers a great opportunity to create a significant
shift in the urban fabric. This section aims to create a design concept that uses
the underspace to showcase a human-centered and pedestrian-friendly
environment while also connecting the disrupted neighborhood. The main idea
for the design concept is to redefine the user scale on the site. In order for the
design to be successful, it is important to reimagine the space and design it on a
pedestrian scale since the site is dominated by cars.
The design concept revolves around the use of space as an opportunity to
promote the use of public transportation and offer other means of commuting to
lessen the dependence on cars and lessen the traffic volume. The traffic
circulation is redistributed around the loop to transform the Waiʻalae avenue as a
street shared between bus transit, pedestrian, and cyclists. Some of the parking
spaces were removed, and only the parking spaces near the edge of the quartermile radius remained. This is to encourage and increase walkability in the area.
The former parking spaces are then transformed into a mixed-use of open green
spaces, recreational areas, and flexible spaces. The median space acts as a
flexible space for temporary installations depending on the needs and events of
the users of the area. It can be used as a pop-up shop, a small café, or even a
small garden for low-maintenance plants. There are several prominent
commercial business areas existing on both sides of the underspace. The center
area of the underspace acts as an important node that links the mobility network
from the bus transit, cyclists, and pedestrians in the area. Also, the materiality on
the site is dominated by concrete due to the traffic infrastructure. To contrast this,
the design includes ample vegetation to help lessen the noise, add visual
complexity, improve the air quality, and make the space more vibrant and inviting.
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Figure 30 Proposed Traffic Redistribution
Graphic: Author
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Figure 31 Proposed Site Circulation
Graphic: Author
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Figure 32 Site Isometric Perspective Drawing: Existing Condition
Graphic: Author
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Figure 33 Site Isometric Perspective Drawing: Proposed Design
Graphic: Author
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Figure 34 Proposed Design: Section Perspective
Graphic: Author
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Figure 35 Pedestrian Activity
Graphic: Auth
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CHAPTER 9. CONCLUSION
The primary purpose of this research is to explore and define the quality of
spaces under the elevated roads in the context of Hawaiʻi. Transforming
underspaces or spaces formed under elevated roads is one of the many ways to
decrease the negative perception about ineffective and underutilized urban
spaces. Neglected utilization of underspaces is often seen as a blight to the
urban environment due to its physical and visual condition, hence physically and
visually disconnects the spatial quality of the neighborhood. However, ignoring
something already available presents a lost opportunity in creating an additional
asset to the city.
The first part of this dissertation revealed that people attract other people.
The first step for successfully transforming underspaces is making sure that the
intention is viewed through human scale. People tend to be intrigued and feel
interested in using the space when they already see someone interacting within
the space. In a way, it is a form of informal invitation and wayfinding to discover
places.
The analysis of the existing design strategies and case studies shows that
there has been a trend of transforming and utilizing residual spaces, including the
spaces formed under elevated highway structures. It is realized that there is no
cookie-cutter approach to designing this type of space. However, temporary
installations or interventions are a good start to determine how can a neglected
space fit the needs of the neighborhood and its urban pedestrian users.
As important as the built environment, underspaces are important to tissue
in the urban fabric and need attention for development. The analysis of each
cataloged inventory of H1 underspaces displayed a huge potential for
developing active places between the separated zoning areas. The developed
design principles and design toolkit in this research hope to serve as an
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inspiration and guideline to improve the spatial quality of urban fabric to reach its
fullest potential, especially the underspaces.
Exploring the different contexts of underspaces aims to build future
investments and urban assets that stakeholders may be interested in. If utilized
properly, such underspaces will serve as a valuable asset, stimulating the public
interest and contributing to significant changes in the urban fabric. When the
opportunities of underspaces become visible and recognized, these spaces are
most likely to motivate people to interact and stay. Therefore, underspaces can
act as a bond to reconnect the community for an improved quality of life.
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