International Journal of Research in Engineering, Science and Management 33

Volume 8, Issue 5, May 2025

IURESM  https://www.ijresm.com | ISSN (Online): 2581-5792

Universal Sports Complex Design: An Inclusive
Approach to Recreational Architecture

. *
Amol Bhajipale'”, Sarang Holey”
!Student, Department of Architecture, Sipna School of Planning and Architecture, Amravati, India
’Professor, Department of Architecture, Sipna School of Planning and Architecture, Amravati, India

Abstract: Inclusive recreational architecture emphasizes
designing spaces that accommodate individuals of all abilities,
fostering equity, accessibility, and community integration.
Universal design principles are integral to sports complexes,
ensuring equal participation for all, including individuals with
disabilities, the elderly, and marginalized groups. This paper
explores the evolution of universal design in recreational
architecture, highlights existing gaps, and proposes a
comprehensive framework for designing inclusive sports
complexes. Key findings suggest that adaptive spaces, accessible
features, sustainable technologies, and stakeholder collaboration
are essential components of inclusive recreational facilities. The
proposed framework addresses design challenges, promotes
community engagement, and outlines implementation strategies
for creating universally accessible sports environments.
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1. Introduction

A. Definition and Significance of Universal Design in
Architecture

Universal design refers to the creation of environments that
are accessible, usable, and inclusive for people of all abilities,
without the need for adaptation or specialized design (Mace,
1985). It emphasizes equitable use, flexibility, and simplicity,
ensuring that architectural spaces cater to diverse users,
including those with physical, sensory, and cognitive
impairments. Universal design is not limited to accessibility but
aims to create a holistic environment that promotes equality and
integration (Steinfeld & Maisel, 2012).

B. The Need for Inclusivity in Sports and Recreation Spaces

Sports and recreational activities are vital for physical and
mental well-being, community building, and social inclusion.
However, traditional sports complexes often fail to address the
needs of individuals with disabilities, limiting their
participation and creating barriers to access (Smith & Thomas,
2017). Inclusive sports facilities enable equitable participation,
enhancing social cohesion and fostering a sense of belonging
among diverse groups (Paciorek, 2020). Moreover, the
increasing awareness of disability rights and inclusive practices
highlights the urgency of integrating universal design principles
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into recreational architecture (UNESCO, 2015).

C. Objectives and Scope of the Study

This study aims to explore the application of universal design
principles in the development of sports complexes to promote
inclusivity and accessibility. The specific objectives are:

1. To analyze the existing challenges and barriers in
traditional sports complexes.

2. To identify key elements of inclusive design for
recreational spaces.

3. To propose a comprehensive framework for designing
universally accessible sports facilities.

To evaluate global best practices and provide actionable
recommendations for implementation.

2. Literature Review

A. Evolution of Universal Design

The concept of universal design originated in the mid-20th
century, driven by the need to create environments accessible
to all individuals, regardless of physical or cognitive abilities.
Mace (1985) introduced the term '"universal design,"
emphasizing inclusivity and equity in architecture and design.
The evolution of universal design has been closely tied to
advancements in disability rights movements, particularly after
the enactment of the Americans with Disabilities Act (ADA) in
1990. Over time, universal design principles have extended
beyond accessibility to include flexibility, simplicity, and
sustainability in architectural practices (Steinfeld & Maisel,
2012). Early applications focused on residential and
educational buildings but have since expanded to public spaces,
including sports complexes and recreational areas.

B. Case Studies of Sports Complexes

1) Literature Case Studies
a) Sports and fitness center for Disable people, Phoenix, USA

Fig. 1. Sports and fitness center for disabled people, phoenix, USA
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2) Live Case Studies
b) Shri Shiv Chhatrapati Sports Complex, Pune, India
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Fig. 2. Shri Shiv Chhatrapati Sports Complex, Pune, India

¢) Celebration Sports Club, Lokhanwala Complex, Andheri (w),
Mumbai

Fig. 3. Celebration Sports Club, Lokhanwala Complex, Andheri (w), Mumbai

C. Challenges in Existing Designs

Despite advancements, many sports complexes continue to
present significant barriers for people with disabilities, the
elderly, and marginalized groups. Physical barriers such as
inadequate ramps, narrow pathways, and inaccessible seating
areas remain common (Smith & Thomas, 2017). Moreover,
sensory barriers, including poor lighting, lack of tactile
surfaces, and absence of auditory aids, restrict participation for
individuals with visual and hearing impairments (UNESCO,
2015). Social and economic challenges, such as limited
awareness and high costs associated with retrofitting existing
facilities, further exacerbate the problem (Paciorek, 2020).
These issues underscore the urgent need for a more
comprehensive approach to inclusive design.

D. Regulatory and Design Guidelines

International standards and frameworks play a critical role in
guiding inclusive architecture. The Americans with Disabilities
Act (ADA, 1990) sets the benchmark for accessible design,
mandating features like ramps, elevators, and accessible
restrooms in public spaces. The ISO 21542 standard provides
comprehensive guidelines for the accessibility of buildings and
facilities, emphasizing barrier-free design (ISO, 2011).
Additionally, local frameworks, such as India's Rights of
Persons with Disabilities Act (2016), outline requirements for
accessible infrastructure in public spaces, including sports
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complexes (Kumar & Singh, 2018). However, gaps in
enforcement and inconsistent implementation highlight the
need for robust policy measures to ensure compliance.

3. Methodology

A. Research Approach

This study adopts a mixed-method approach, integrating both
qualitative and quantitative research methods to provide a
comprehensive understanding of inclusive design in sports
complexes. Qualitative methods involve in-depth interviews
with architects, policymakers, and users with diverse needs to
gather insights into the challenges and requirements of
universal design. Quantitative methods include surveys and
structured questionnaires to collect data on the accessibility and
inclusivity of existing sports complexes. The mixed-method
approach ensures a balanced analysis of subjective experiences
and measurable design attributes (Creswell, 2014).

B. Data Sources

To ensure a robust analysis, the study incorporates multiple
data sources:

e  Surveys: Online and offline surveys targeting sports
facility users, including individuals with disabilities,
elderly participants, and general users, to understand
their experiences and expectations.

e [Interviews:  Semi-structured  interviews  with
architects, engineers, and facility managers to identify
design practices, challenges, and compliance with
accessibility standards.

o Architectural Case Studies: Analysis of existing sports
complexes, both successful and inadequate, to
evaluate their adherence to universal design principles.
Case studies include facilities like the London
Aquatics Centre and local examples such as Indian
sports stadiums. These data sources provide diverse
perspectives and ensure comprehensive coverage of
the topic (Patton, 2002).

C. Design Analysis Framework

The inclusivity of sports architecture is evaluated using a
structured design analysis framework. The framework includes
the following criteria:

e Accessibility: Presence of features like ramps,
elevators, tactile surfaces, and auditory aids.

e Adaptability: Flexibility of spaces to accommodate
various activities and user needs.

e  Wayfinding: Effectiveness of signage, lighting, and
navigation aids for users with visual and cognitive
impairments.

o  Amenities: Availability of universally accessible
restrooms, changing rooms, and seating arrangements.

o Sustainability:  Integration of energy-efficient
technologies and environmentally friendly materials.

o Community Engagement: Inclusion of local needs and
cultural sensitivities in the design process.
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Table 1
Data table
Criterion Facility A Facility B Facility C Average Rating Explanation
(Global) (Local) (Local) (Scale: 1-5)
Accessibility 4.5 32 2.8 35 Facility A excels with ramps, elevators, and tactile flooring.
Facility C lacks basic accessibility features like ramps.
Adaptability 4.0 3.0 2.5 32 Facility A has modular spaces for multiple sports, while
Facility C struggles to adapt for diverse activities.
Wayfinding 4.8 3.5 2.9 3.7 Clear signage and navigation aids in Facility A outperform
local facilities where wayfinding is inadequate.
Amenities 42 3.0 2.7 33 Facility A provides universally accessible restrooms and
changing rooms, unlike Facility C, which has none.
Sustainability 4.7 3.8 3.0 3.8 Facility A integrates solar panels and eco-friendly materials.
Facility C shows minimal sustainability efforts.
Community 4.0 3.5 3.2 3.6 Facility A incorporates community input during design,
Engagement whereas Facility C lacks local involvement.

Each criterion is assessed through field observations, user
feedback, and compliance with international standards such as
the Americans with Disabilities Act (ADA, 1990) and ISO
21542 (2011).

D. Explanation of Data

1) Accessibility

e Global Facility (A): Rated highest due to compliance
with ADA and ISO standards, offering features like
tactile pathways, braille signage, and accessible
parking.

o Local Facility (B): Moderately accessible but lacks
auditory aids and tactile surfaces.

e Local Facility (C): Faces significant accessibility
issues, with no elevators or wheelchair-friendly
pathways.

2) Adaptability

e  Modular and multipurpose sports areas in Facility A
allow a wide range of users to participate.

e Facilities B and C have fixed layouts, restricting the
inclusion of adaptive sports or activities.

3) Wayfinding
e Facility A uses digital navigation systems, contrasting
with poorly marked pathways in Facilities B and C.
4) Amenities
While Facility A provides universally designed restrooms,
locker rooms, and family-friendly spaces, local facilities are
under-equipped in these areas.
5) Sustainability

e Facility A employs renewable energy systems,
whereas Facility C shows no evidence of eco-friendly
practices.

6) Community Engagement

e Facility A actively involves local communities in
planning, improving cultural and social relevance.
Facility C lacks any engagement efforts, leading to
low user satisfaction.

E. Use of Data in Research Paper

e Comparison: The table helps to compare inclusivity in
global versus local sports complexes.

e  Benchmarking: Facility A serves as a benchmark for
best practices in universal design.

e Identification of Gaps: Facilities B and C highlight
common shortcomings in local sports complex

designs.

e Recommendations: Insights from this data can guide
recommendations for improving accessibility,
adaptability, and sustainability in local facilities.

1) Accessibility

e Fuacility A: Rated the highest for accessibility, with
features like ramps, elevators, tactile flooring, braille
signage, and accessible parking.

e  Facility B: Moderately accessible, lacking advanced
auditory aids and tactile surfaces.

e  Facility C: The lowest, with inadequate ramps and no
elevators, highlighting significant accessibility
challenges.

Accessibility Ratings Across Facilities

[

]

Rating (Scale: 1-5)

Facility A {Global) Facility B {Local)

Facilities

Facility C (Local)

Fig. 4.
2) Adaptability

Adaptability Ratings Across Facilities

Rating {Scale: 1-5)

Facility A {Global) Facility B {Local)

Facilities

Facility C (Localy

Fig. 5.

o Facility A: Offers modular spaces that can adapt to



Bhajipale et al.

multiple sports and diverse user needs, making it
highly adaptable.

Facility B: Moderately adaptable but limited by fixed
layouts that restrict flexibility.

Facility C: Struggles to provide spaces for varied
activities, catering poorly to users with adaptive needs.

3) Wayfinding

1-5}

Rating (Scale:

Facility A: Excels in wayfinding with clear signage,
tactile maps, and digital navigation systems for users
with visual or cognitive impairments.

Facility B: Somewhat effective wayfinding, but
signage and navigation aids are less comprehensive.
Facility C: Poor wayfinding features, lacking clear
directional signage or user-friendly navigation
systems.

Wayfinding Ratings Across Facilities

Facility A [Global) Facility B (Local)

Facilities

Fig. 6.

Facility € (Local)

4) Amenities

5)

e  Facility A: Universally accessible restrooms, family-
friendly changing rooms, and seating areas make this
facility highly inclusive.
e  Facility B: Limited amenities, though functional, do
not cater effectively to diverse needs.
e  Facility C: Minimal accessibility in amenities, with no
accessible restrooms or family-friendly changing
rooms.
o Amenities Ratings Across Facilities
a}
- il
£ 2|
|

1t

g Fachlity A (Global) Facility B (Local) Facility C (Local]

Facilities
Fig. 7.

Sustainability

[ ]

Facility A: Leads in sustainability with solar panels,
water recycling systems, and eco-friendly materials

Raking (See
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integrated into its design.

Facility B: Moderately sustainable, with some eco-
friendly initiatives like LED lighting and limited use
of green materials.

Facility C: Lags in sustainability, showing little
evidence of environmentally friendly practices or
energy-efficient systems.

Sustainability Ratings Across Facilities

Facility A (Glsball FacilSy B Lol Facilfy C Lo

Fig. 8.

6) Community Engagement

Rating {Scale
v

Facility A: Actively involves local communities in the
design process, ensuring cultural and social relevance.
Facility B: Some community involvement, but less
structured or consistent.

Facility C: Minimal engagement with the community,
leading to designs that fail to meet local needs
effectively.

Community Engagement Ratings Across Facilities

Facility B {Loca Facilsty € {Local)

Facilities

Fig. 9.

Facility A (Glabal)

7) Key Insights

Facility A (Global): Sets the benchmark for inclusivity
and accessibility, excelling in all criteria, particularly
wayfinding and sustainability. It demonstrates how
global facilities can successfully implement universal
design principles.

Facility B (Local): Performs moderately well but lacks
the comprehensive features seen in Facility A. It
highlights areas for improvement, especially in
adaptability and amenities.

Facility C (Local): Faces significant challenges across
all criteria, showcasing the need for foundational
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upgrades in  accessibility, adaptability, and

sustainability to meet universal design standards.

4. Key Elements of Inclusive Sports Complex Design

A. Accessibility Features

Accessibility features are foundational to inclusive sports
complex design. Ramps with appropriate slopes, elevators that
accommodate wheelchairs, tactile flooring for visually
impaired users, and clear, multilingual signage contribute to a
universally accessible environment (Steinfeld & Maisel, 2012).
Parking facilities must include accessible spaces near entrances,
ensuring ease of access for individuals with mobility challenges
(Mace, 1985). Such features not only comply with international
standards like the Americans with Disabilities Act (ADA, 1990)
but also promote equal participation across diverse user groups.

B. Adaptive Spaces

Sports complexes must incorporate flexible areas that can
adapt to various sports and recreational activities, catering to
individuals of all abilities. For example, modular courts and
multi-purpose rooms can accommodate adaptive sports like
wheelchair basketball or boccia (Smith & Thomas, 2017).
Designing spaces with adjustable equipment, such as height-
modifiable nets and seats, ensures that facilities are versatile
and inclusive (Paciorek, 2020).

C. Universal Amenities

Universal amenities, such as accessible changing rooms,
restrooms, and seating arrangements, are essential for
inclusivity. These amenities should feature wide doorways,
grab bars, non-slip flooring, and adequate space for
maneuvering wheelchairs (Goldsmith, 2013). Inclusive seating
arrangements should be integrated across various locations in
the complex to avoid segregating individuals with disabilities.
Providing family-friendly facilities, including nursing rooms
and accessible restrooms, further enhances the inclusivity of the
space (UNESCO, 2015).

D. Sustainable and Smart Technologies

Incorporating sustainable and smart technologies improves
both functionality and environmental impact. Energy-efficient
systems, such as solar panels and rainwater harvesting, reduce
the carbon footprint of the facility (ISO, 2011). Smart
technologies, like loT-based navigation aids, offer user-friendly
features, including real-time guidance for visually impaired
users and automated climate control for comfort (Kumar &
Singh, 2018). Such technologies enhance usability while
aligning with global sustainability goals.

E. Community Integration

Inclusive design must account for the unique needs and
cultural sensitivities of local communities. Engaging
community members in the planning and design process fosters
a sense of ownership and ensures that the facility reflects local
values (Goldsmith, 2013). Incorporating culturally relevant
aesthetics and activities, as well as providing subsidized access
for underserved populations, strengthens the community's

International Journal of Research in Engineering, Science and Management, VOL. 8, NO. 5, MAY 2025 39

connection to the space (Paciorek, 2020).

F. Proposed Framework for Inclusive Sports Complex Design

1) Principles of Universal Design in Recreation

Universal design in recreational architecture is built on key
principles: equitable use, flexibility, and intuitive design.
Equitable use ensures facilities are accessible and usable by
individuals of all abilities without requiring adaptation,
fostering inclusivity and social integration (Steinfeld & Maisel,
2012). Flexibility in design accommodates a wide range of
individual preferences and abilities, such as modular courts that
can host multiple sports and adjustable equipment for adaptive
use (Goldsmith, 2013). Intuitive designs simplify navigation
and functionality, ensuring that users of all ages and cognitive
abilities can easily interact with the space, supported by features
like tactile maps and clear wayfinding systems (UNESCO,
2015).
2) Design Recommendations

Inclusive sports complex design requires careful attention to
zoning, material selection, and circulation pathways.

e Zoning: Facilities should be designed with designated
zones for different activities, ensuring easy navigation
between sports areas, seating, and amenities. Barrier-
free pathways must connect all zones seamlessly
(Smith & Thomas, 2017).

e  Material Selection: The use of non-slip flooring,
tactile surfaces, and durable, eco-friendly materials
enhances safety, accessibility, and sustainability
(Paciorek, 2020).

o  Circulation Pathways: Wide, well-lit, and obstruction-
free pathways must be incorporated to ensure smooth
movement for individuals using wheelchairs, walkers,
or other assistive devices. Pathways should also
include resting points for users with reduced mobility
(Kumar & Singh, 2018).

G. Policy and Stakeholder Collaboration

Policy frameworks and stakeholder collaboration are vital for
implementing inclusive designs. Governments must enforce
accessibility standards such as the Americans with Disabilities
Act (ADA, 1990) and ISO 21542 through stringent policies and
funding for public infrastructure projects (Steinfeld & Maisel,
2012). Architects and designers should adopt participatory
design approaches, engaging local communities and individuals
with disabilities during the planning phase to address specific
needs (Goldsmith, 2013). Public-private partnerships can
support funding and innovation, while advocacy groups and
NGOs can monitor compliance and raise awareness about
universal design benefits (UNESCO, 2015).

5. Discussion

A. Benefits of Inclusive Sports Complexes

Inclusive sports complexes generate significant social,
economic, and psychological benefits for individuals and
communities. Socially, they promote equity and integration,
enabling people with diverse abilities to participate in
recreational activities and fostering a sense of belonging
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(Steinfeld & Maisel, 2012). Economically, inclusive facilities
attract a broader audience, including individuals with
disabilities, their families, and caregivers, boosting local
economies through increased footfall and event participation
(Goldsmith, 2013). Psychologically, these spaces contribute to
improved mental health by offering opportunities for physical
activity, social interaction, and empowerment, particularly for
marginalized groups (Smith & Thomas, 2017). By creating
environments that support everyone, inclusive sports
complexes act as catalysts for healthier, more connected
societies (UNESCO, 2015).

B. Challenges and Limitations

Despite their benefits, implementing inclusive sports
complexes faces several challenges. Practical constraints such
as high initial costs, limited funding, and retrofitting difficulties
in older facilities often hinder the adoption of universal design
principles (Kumar & Singh, 2018). Resistance to change,
particularly from stakeholders who view inclusivity as an added
expense rather than a necessity, further complicates progress
(Paciorek, 2020). Additionally, the lack of awareness about
accessibility standards among architects, planners, and
policymakers results in designs that fail to meet the needs of all
users (Steinfeld & Maisel, 2012). Cultural and societal biases
can also impede the widespread acceptance of inclusive
designs, particularly in regions where disability rights are not
prioritized (UNESCO, 2015). Addressing these challenges
requires a collaborative approach, including robust policy
frameworks, education, and advocacy to emphasize the
importance of universal design.

6. Conclusion

This study underscores the critical role of inclusive design in
transforming sports complexes into universally accessible
spaces that cater to individuals of all abilities. The analysis
highlights the significant disparities between global and local
facilities in terms of accessibility, adaptability, and inclusivity.
Facilities that integrate universal design principles—such as
equitable use, adaptive spaces, and advanced technologies—not
only foster social equity but also contribute to economic and
psychological well-being.

The proposed framework and implementation strategies
emphasize practical solutions, including phased development,
stakeholder collaboration, and robust monitoring mechanisms.
These strategies address common challenges like cost
constraints, resistance to change, and retrofitting complexities,
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offering a roadmap for future designs.

Inclusivity in sports complexes is not merely an architectural
or regulatory goal but a societal necessity. By ensuring that
recreational spaces are welcoming and accessible to all, we
promote equality, community engagement, and the holistic
development of individuals. Universal design principles must
be embraced universally to create a world where everyone,
regardless of ability, can enjoy the physical, social, and
emotional benefits of recreation and sports. This paper
contributes to the growing discourse on inclusive recreational
architecture and serves as a foundation for future research and
policy development.
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