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ABSTRACT

This project is to develop a comprehensive master plan
incorporating key principles of sustainable urbanism
for a business district in Houston, Texas, USA. The main
design objectives are to create a livable and sustainable
urban business center, to promote economic growth and
to implement a streetscape design guideline to promote
walkability and bikeability.
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PLANNING STRUCTURE — LOCATION
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1 Project Background and Site Contexts

The current pressures of rapid urban sprawl,
population expansion and economic growth
have made uncontrolled development a
common phenomenon throughout the United
States. These pressures have also created
large, low-density urban areas with unevenly
distributed functions, which, in turn, have
generated environmental, social, sanitary
and economic problems. Sustainable urban
development, as a contemporary design
paradigm, provides opportunities to deal
with socio-environmental issues such

as urban sprawl, decrease of quality of

200m
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Barker Reservoir
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life, weakness of economic growth and the
impacts of climate change[”.

Although sustainable urban development
can improve environmental quality and
promote human well-being, many urban
areas were developed conventionally with
typical urban sprawl and auto-dependent
development in the last decades which failed
to meet the expectations of creating better
living environments in regards to housing,
employment, and social and cultural needs;
simultaneously, the balance between natural
resource protection and use has not been
maintained either?. To respond to these

challenges, more effective and resilient

Addicks Reservoir
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design approaches are required for a more
sustainable urban renewal™.

Park 10 is a primary business corridor
linking central and west Houston, Texas,
USA (Fig. 2). The project site is delineated
by Texas State Highway 6, Barker Cypress
Road and Interstate Highway 10, with about
2.6 miles of frontage on the Katy Freeway
Covering an area of 550 acres, Park 10 is a
highly developed business district dominated
by office, industry and multi-family land uses,
as well as low proportion of commercial and
institution areas (Fig. 3). To meet sustainable
urbanization demands, the comprehensive

master plan for the Park 10 area must

~J © Jiahe Bian, Jun-Hyun Kim
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seek a systematic approach to revitalize
urban centers and to improve the living

and working environment. The main design
goals are to create a livable and sustainable
urban business center to promote economic
growth, and to apply a specific streetscape
design guideline into a multifunctional
business hub located in the central area, and
an innovation center at the west entrance

of Park 10 to promote walkability and
bikeability there.
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2 Issues and Challenges

2.1 Land Use

The office, residential and commercial
areas inside of Park 10 are mostly separated
and independent of each other, making the
configuration a detached patchwork instead
of an integrated network. Both the isolation
of land uses and absence of mixed-use
development approaches degrade the value

of the site.

00 © Jiahe Bian, Jun-Hyun Kim

2.2 Connectivity and Accessibility

The incoherence of the existing
neighborhood and the on-going development
plans force residents, employees and visitors
to be highly single occupancy vehicle-
oriented. Currently, the large urban blocks
are often created in a development pattern,
resulting in both limited accessibility for
vehicles and unfriendly environment for
pedestrians and cyclists. The incomplete

transit system with roundabout streets, dead

VOLUME 5/ISSUE 5/ OCTOBER 2017
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8.  Before and after views
of streetscape design
proposals for each
class of the street

9. Proposed pedestrian-
oriented streetscape
design modules

ends, lack of attractive streetscape and way-
finding facilities creates noisy, heavy traffic

loads and safety issues.

2.3 Place-making

The unattractive streetscape and
unsafe intersections in Park 10 make
citizens, employees and visitors (including
pedestrians, bicyclists, motorists and
transit riders) unwilling to become involved
in current functions in the site. Further,
without appealing outdoor spaces, there is

little incentive for community interaction.

As a result, people prefer to stay in existing

buildings and keep away from public
communication, participation, and social

interaction.

2.4 Environmental Problems

Rapid development has devoured much
of the previous green space, resulting in
decreases of bio-diversity and species
richness. Since the study area is tangential
to two large preserved reservoirs, there is
a need for the creation of greenways, not
only for people to access nature but also for
wildlife to thrive. In addition, proportional

increasing impervious surfaces result in
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a lower infiltration rate, causing higher
stormwater runoff volumes than that in
predevelopment levels that increases

the flood risk in the project area. The low
infiltration rate will also lead to long term
problems since the groundwater may not

be recharged.

3 Design Goals and Strategies

To respond to the aforementioned

challenges and issues of Park 10, this

106

project proposes a comprehensive
master plan incorporating key principles
of sustainable urbanism, including
commercial nodes, a streetscape design
guideline and a green network (Fig. 4).
Commercial cluster nodes are proposed
at the three main entrances and the
mixed-use office and community centers
to create destinations and to reinforce a
sense of place. Based on the extensive site
analysis, a streetscape design guideline

is developed to establish a more effective

AN ERX AR
PEE=

street network system which integrates 10.

multiple modes of transportation and

10. Design concepts for
two concentration

provides a higher level of pedestrian and
bicyclist connectivity and accessibility. areas
The green network is proposed with a

central park and various smaller scaled

multi-functional green spaces. Low

impact development (LID) techniques

are implemented to regulate stormwater

runoff while noise reduction facilities and

energy saving applications are used to

achieve an energy-wise design.
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3.1 Design Goals

The Park 10 development requires
a transformation of the existing socio-
economic, environmental and urban
design settings. To address the complexity
of the metropolitan corridor, the master
plan adopts a systemic and synergistic
reorganization of social, economic and
environmental considerations that enhances
a long-term smart growth and the vitality
of the urban corridor. Five major goals are
identified: 1) creating a livable community;
2) locating a socio-economic hub; 3)
integrating a multi-modal transit system; 4]
producing an environmentally responsive
development; and 5) developing an energy-

wise design (Fig. 5).

3.2 Streetscape Design Guideline
Streetscape design is one of the most
important elements for urban development.
A well-designed streetscape provides a
number of benefits to community members
including improving mental and physical
health and economic growth. The
existing development of Park 10 employs a
conventional urban development approach
focusing on vehicle-oriented design. As
a result, the area lacks of sense of place,
possesses a poor visual quality and does
not fully support walkable and bikeable
activities for residents and employees.
New sustainable neighborhood plans and
streetscape designs are necessary to
renovate the area, to restore its vibrancy
and to deploy effective design principles
and create a livable and sustainable urban
development. Following an in-depth site
investigation, a systematic streetscape
design guideline is developed. All streets
within Park 10 and the adjacent areas,
including the Houston Energy Corridor
District (ECD), are categorized into three
classes, which are determined by using a
scoring system with six major thresholds
regarding location, road widths, road

lengths, traffic volume, surrounding land

107

uses and future demand (Fig. 6 ~ 8).

Based on the streetscape design
guideline, the master plan connects and
broadens sidewalks, while integrating bike
lanes with appropriate street amenities. To
enhance the local neighborhood identity
and encourage vibrant community events,

a variety of attractive destinations is also
proposed. Moreover, the implementation of
LID technologies decreases the total amount
of impervious areas and reduces surface
runoff.

Safety issues resulting from vehicular
traffic are dealt with using a series of diverse
traffic calming devices. In addition, to secure
safe walking and biking environments, the
design proposes a new pedestrian-oriented
street, called the Linear Park Street, with
multiple design modules to create an
interconnected street network linking a
series of destinations. This approach offers
complete streets to secure the safety and
comfort of pedestrians and bicyclists.
Finally, the proposed streetscape design
guideline aims to increase land value and to

bring economic prosperity (Fig. 9).

3.3 LID and Green Network System

Park 10 is designed to maintain, as much
as possible, the hydrological flow in the
existing site compared with predevelopment
status. Several site design techniques are
applied, such as bio-retention facilities, bio-
swales, rain gardens, cisterns, infiltration
trenches, buffer strips and green roofs™.
These LID elements are installed in private
and public spaces, providing on-site
infiltration and storage of water close to
the source. In addition, the comprehensive
master plan proposes a green network with
easy access to adjacent recreational open
spaces, while increasing the total amount of

green space of the site.

3.4 Concentration Area Designs
As noted, the design includes two

concentration areas, a multifunctional
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business hub located in the central area, and
an innovation center at the west entrance of
Park 10 (Fig. 10).

3.4.1 The Central Business Hub

This concentration area is designed
with three objectives: 1] creating a vibrant
and livable urban business center with
mixed land uses and diverse destinations;
2) enhancing connectivity and accessibility
by applying a gridded street network and
streetscape improvements; and 3) developing
a well-connected network of open space and
recreational facilities. The project creates
a multifunctional business hub featuring a
convention center for meeting and exhibition

activities, a transit center for multi-modal

108

transportation, and a park system to
encourage outdoor activities and to promote

an active lifestyle (Fig. 1, 11).

3.4.2 The Innovation Center

Three primary design objectives guide
the innovation center design: 1) creating an
attractive sub-center by promoting a broad
mix of land uses and innovative combinations
of office, exhibition, gallery, public use and
commercial spaces; 2] providing welcoming
and pleasant spaces specifically at road
intersections and fragmented areas,
based on the existing road network and
proposed building forms and functions; and
3) enhancing the pedestrian and bicycling

network by providing complete streets and

introducing landmarks. All are proposed to
support and optimize positive community

oriented values (Fig. 12].

4 Benefits and Cost Savings

The proposed design solutions support
economic growth, social interaction and
environmental benefits by using LID
applications. The gridded street network
incorporating complete street strategies
creates attractive streetscape which provides
residents and employees with pleasant
walking and biking experience. Based on
the amount of available data and resources,
benefits are estimated that more than 22,000

dollars of annual water treatment costs can

VOLUME 5/ ISSUE 5/ OCTOBER 2017

© Hejing Feng, Jun-Hyun Kim



1.
12.

SRS / ERLE

SRR AT
BRI O P EE

Master plan for the
Central Business Hub
Master plan for the
Innovation Center

Barker Cypress Rd

LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES

be saved, while the proposed trees in the

green network system will bring an annual

saving of 860,000 dollars on stormwater
management and CO, absorption. For

the social benefits, the design introduces
125,000 feet of new bicycle lanes and
increases the total linear feet of sidewalks
by 900% (from 17,835 feet to 162,865 feet),
which promotes community members’
physical activity and offers more social
interaction opportunities within Park

10. Finally, the inclusion of new office,
mixed-use and residential areas will
bring a significant amount of economic
benefits by increasing rental revenue
from approximately 356 million dollars to
533 million dollars based on the proposed
plan. LAF

109

ACKNOWLEDGEMENTS

The authors would like to express their appreciation for the
supports from the leaders of The Energy Corridor District, Mr.
Clark Martinson, General Manager, Ms. Fabiana Demarie, Urban
Planner, and Mr. David Hightower, President. They also thank Ms.
Jixing Liu and Mr. Thiago Oliveira for their help on this project.

REFERENCES

[1]  Yigitcanlar, T., & Teriman, S. (2014). Rethinking sustainable
urban development: Towards an integrated planning and
development process. International Journal of Environmental
Science and Technology, 12(1), 341-352.

[2] Conke, L., & Ferreira, T. (2015). Urban metabolism:
Measuring the city’s contribution to sustainable development.
Environmental Pollution, 202, 146-152.

[3] Scott, L., & Steve, C. (2004). Streetscape Restoration Spurs
Economic Growth. Urban Land, 63, 76-77.

[4]  Kim, J.-H., Ning, S., Sohn, W., Newman, G., & Thomas,

M. (2015). The Energy Corridor District comprehensive
master plan, Houston, Texas, USA: A system-oriented
design approach for reclaiming underutilized urban areas.
Landscape Architecture Frontiers, 3(5), 82-97.

[5] Sohn, W., Kim, J.-H., & Newman, G. (2014). A BLUEprint
for stormwater infrastructure design: Implementation and
efficacy of LID. Landscape Research Record, 2, 50-61.

Gallery
EARE

&
Mixed-use Office (With
Exhibition Hall)
RERDAK (BRET)

Terraced Waterscape
BIKEY
Event Lawn
SEENELY
Water Stage
KEER
Employee Green
R TERH
Outdoor Café
FSNNEEFT

. Industry
TWX

. Apartment
N

. Grocery
RERIE

. Gas Station
P11l

. Green Trail
FE\E

. Detention Pond
it

© Jixing Liu, Jun-Hyun Kim

N



