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Abstract:The framework of universal design (UD) is a way to improve access to university 

campuses This paper reflects on a participatory research project on accessible space at the 

Hohai University. Student researcher at the Disability Resource Center conducted a map-

based qualitative study with members of the campus community to investigate the view of an 

accessible environment. Data analysis shows the importance of hidden and stealth barriers, 

the accessibility of the attitude and the campus user's adaptive strategy. This paper surveys 

UD in Hohai university, Changzhou Campus as a case study to enable it to take lessons from 

a Well-connected and accessible campus in terms of UD. This paper investigates the spatial 

experience and the generally designed life experiences in the institutional environment, and 

provides a model for students to participate in applied research.

Keywords:Accessible Campus, Urban Campus, Universal Design, Universal Design 

Concept, Universal Design Principles.

Introduction 

The campus is a city of highly interdependent elements that are emerging and embodies the 

opportunities and innovations of urbanization. As universities are dealing with diversity and 

inclusiveness in many ways, they are obliged to provide services and educational value to the 

community. Campus lifestyle can be based on campus planning in different ways to conduct 

a comparative study of the campus. Universal design is one of the ways to consider. The 

general design principle may be the ideal way to guide the available building environment. 

Universal Design is the goal of enabling all citizens to use and reach every destination by 

allowing safe travel by people with disability and who may have diminished perceptual or 

ambulatory abilities and create equal opportunity for all.  
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This paper reviews Hohai University, Changzhou Campus (HHUC) as one of the well-known 

campuses that applies UD principle through best practices. The lessons learned from HHUC 

campus could be tailor suited for future adoption for other urban campuses. 

Brief Review of the Concept of Universal Design 

Universal design was first defined as, ―Simply a way of designing a building or facility at 

little or no extra cost so it is both attractive and functional for all people disabled or not‖ 

(Mace 1985, 147). Ron Mace went on to found North Carolina State University‘s Center for 

Universal Design, collaboratively creating seven Principles of Universal Design (1997). 

These principles are a classic source adapted worldwide (described in full below). Similarly, 

another important related international concept, design for all, is described by the European 

Institute for Design and Disability‘s (EIDD) Design for All Declaration as, ―Design for All 

aims to enable all people to have equal opportunities to participate in every aspect of society. 

To achieve this, the built environment, everyday objects, services, culture and information—

in short, everything that is designed and made by people to be used by people—must be 

accessible, convenient for everyone in society to use and responsive to evolving human 

diversity‖ (EIDD 2004, 1). Notwithstanding the importance of Mace‘s contribution, the 

underlying concepts of UD were evident earlier (Bednar, 1977; Harrison, 1971). The initial 

term used around the world was barrier-free design, and it related to efforts that began in the 

late 1950s to remove barriers for ―disabled people‖ from the built environment. Universal 

design in recent years has assumed growing importance as a new paradigm that aims at a 

holistic approach ranging in urban design. According to, conventionally the word universal is 

synonymous to general and refers to a set of principles that are stable, timeless and value free. 

Moreover, The Disability Act (2005) has defined UD as: 

 

1. The design and composition of an environment so that it may be accessed, understood and 

used  

i) to the greatest possible extent,  

ii) in the most independent and natural manner possible,  

iii) in the widest possible range of situations  

iv) without the need for adaptation, modification, assistive devices or specialized solutions, 

by any persons of any age or size or having any particular physical, sensory, mental health or 

intellectual ability or disability.  
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2.Means, in relation to electronic systems, any electronics-based process of creating products, 

services or systems so that they may be used by any person.  

Among the international community, for example the Center for Universal Design at Hohai 

University has defined UD as ―the design of products and environments to be usable by all 

people, to the greatest extent possible, with- out the need for adaptation or specialized 

design‖. Recent study on UD by us also indicate the importance of designing our build 

environment that responsive to human needs and comfort. They define UD as a process that 

enables and empowers a diverse population by improving human performance, health and 

wellness, and social participation. Based on the above discussion, it can be seen that the UD 

concept has been defined by multiple names. Some are more extensive, others are narrower, 

while others emphasize certain aspects. It is argued that different terms are a sign of the 

healthy participation of this concept and therefore encourage practitioners to continue to seek 

useful wording for a variety of specific purposes. Regardless of the wording used, the 

conclusion of this paper is that all definitions and interpretations of the UD concept have a 

common goal: we can and should make our building environment, communications, products 

and services as equal as possible for as diverse a user population as possible. 

 

What the Research Says 

Universal design can be applied at all scales: from the design of faucets to subway systems. 

However, this research paper focuses on HHUC campuses that applies UD principle through 

best practices. The lessons learned from HHUC campus could be tailor suited for future 

adoption for other urban campuses. It also touches on how universal design interventions may 

increase physical activity for people with although topics of physical activity, safety, and 

socialization (social capital) are discussed more broadly in associated UD Research Briefs. 

 

Principles of Universal Design& it’s description  

From 1994 to 1997, the Global Design Center conducted research and demonstration projects 

funded by the National Institute for Disability and Rehabilitation (NIDRR) of the US 

Department of Education. The project is entitled "Further development of generic design 

research". One of the activities of the project is to develop a common design guide. The 

resulting general design principles are as follows: 

i) Principle 1: Equitable Use 

ii) Principle 2: Flexibility in Use 

iii) Principle 3: Simple and Intuitive Use 
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iv) Principle 4: Perceptible Information 

v) Principle 5: Tolerance for Error 

vi) Principle 6: Low Physical Effort 

vii) Principle 7: Size and Space for Approach and Use 

 

These principles are intended to guide the design process, allow a systematic assessment of 

the design, and assist designers and consumers in educating the more useful design solutions 

(Story et al. 1998; Universal Design Center, 2000a; Mueller, 1997; Preiser and Smith, 2011). 

The author of the "universal design principles" envisages, in addition to the principles and 

guiding principles, will eventually develop two additional details. If level 1 is the conceptual 

principle and level 2 is the design guide, level 3 will be a compliance test (e.g., Universal 

Design Center, 2000b) and level 4 will be a design strategy. Level 3 testing may be in the 

form of some questions that allow the designer to query the design to achieve universal 

usability. There will be several specialized departments that will provide level 4 that will 

meet the guidelines and pass the test strategy. For example, for Principle 3, the use of simple 

and intuitive, 4-level design strategy may be described as follows:

 For architecture—methods of creating clear environmental way-finding features.  

 For products—methods of applying the concepts of correspondence and cognitive mapping 

to user interfaces.  

 For software—methods of supporting broadly accessible user interaction modes.

A three-year interior mechanical engineering graduate program at an established university 

infuses the UD principles throughout its curriculum. The UD principles are required for 

student projects in all interior design studios. At the second semester, the ‗Ergonomics‘ 

course explores human, behavioral issues and also incorporates UD issues. In addition to all 

these courses, it is experienced that a specially designed course only on UD is still crucial for 

inclusivity to be fully understood by the students. 

 

A brief description of UD is below:  

i) Principle 1: Equitable Use: The design is useful and marketable to people with 

diverse abilities. 

Guidelines:  

a) Provide the same means of use for all users: identical whenever possible; equivalent when 

not.  

b) Avoid segregating or stigmatizing any users.  
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c) Make provisions for privacy, security, and safety equally available to all users.  

d) Make the design appealing to all users. 

 

ii) Principle 2: Flexibility in Use: The design accommodates a wide range of individual 

preferences and abilities. 

Guidelines:  

a) Provide choice in methods of use.  

b) Accommodate right- or left-handed access and use.  

c) Facilitate the user‘s accuracy and precision.  

d) Provide adaptability to the user‘s pace.  

 

iii) Principle 3: Simple and Intuitive Use: Use of the design is easy to understand, 

regardless of the user‘s experience, knowledge, language skills, or current 

concentration level. 

Guidelines:  

a) Eliminate unnecessary complexity.  

b) Be consistent with user expectations and intuition.  

c) Accommodate a wide range of literacy and language skills.  

d) Arrange information consistent with its importance.  

e) Provide effective prompting and feedback during and after task completion.  

 

iv) Principle 4: Perceptible Information: The design communicates necessary 

information effectively to the user, regardless of ambient conditions or the user‘s 

sensory abilities.  

Guidelines:  

a) Use different modes (pictorial, verbal, tactile) for redundant presentation of essential 

information.  

b) Maximize ―legibility‖ of essential information.  

c) Differentiate elements in ways that can be described (i.e., make it easy to give instructions 

or directions).  

d) Provide compatibility with a variety of techniques or devices used by people with sensory 

limitations.  
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v) Principle 5: Tolerance for Error: The design minimizes hazards and the adverse 

consequences of accidental or unintended actions. 

Guidelines:  

a) Arrange elements to minimize hazards and errors: most used elements, most accessible; 

hazardous elements eliminated, isolated, or shielded.  

b) Provide warnings of hazards and errors.  

c) Provide fail-safe features.  

d) Discourage unconscious action in tasks that require vigilance.  

 

vi) Principle 6: Low Physical Effort: The design can be used efficiently and 

comfortably and with a minimum of fatigue.  

Guidelines:  

a) Allow user to maintain a neutral body position.  

b) Use reasonable operating forces  

c) Minimize repetitive actions.  

d) Minimize sustained physical effort.  

 

vii) Principle 7: Size and Space for Approach and Use: Appropriate size and space is 

provided for approach, reach, manipulation, and use regardless of user‘s body 

size, posture, or mobility.  

Guidelines:  

a) Provide a clear line of sight to important elements for any seated or standing user.  

b) Make reach to all components comfortable for any seated or standing user.  

c) Accommodate variations in hand and grip size.  

d) Provide adequate space for the use of assistive devices or personal assistance.  

 

The purpose of this specially designed course on UD is: 

• to give an understanding of the concepts and principles of UD. 

• to explore how UD approach could benefit the Hohai University, Changzhou Campus in an 

inclusive manner. 

• to discuss the broad range of human abilities and design solutions for various real-world 

situations. 

• to develop an appreciation for the diversity of the human race. 
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• to develop an ability to recognize UD in order to improve environments for maximum 

accessibility for all of us 

The course is designed to provide dimensional, human behavioral, sensory and environmental 

considerations of UD to interior HHUC students. The course also aims to provide the 

students with environmental analysis and space evaluation tools. This specially designed UD 

course is being 

evaluated in this paper. The research conducted to evaluate the course aims to observe the 

progress of the students throughout the semester and to test the effectiveness of the course 

with a questionnaire. The aim of this paper is to determine the efficiency of the used 

assessment methods and their progress in the course of time with respect to UD and 

ergonomics skills taught in a 

separate course. 

 

Universal Design in Hohai University, Changzhou Campus as a case study 

The Hohai University, Changzhou Campus in Context 

Changzhou campus of Hohai University has a more complete function of the school is an 

important part of the school building a high level of the characteristics of research 

universities an important force. HHUC campus is located in Jiangsu Province, Suzhou-

Changzhou high-speed economic development area, located in the "military reading, modern 

innovation city" Changzhou state-level high-tech industrial development zone, adjacent to the 

administrative center of Changzhou, covering 436 acres. HHUC campus to "build the 

humanities and the sea, the construction of a harmonious campus," the purpose of creating a 

human, harmonious, Smart campus culture landscape, to build "innovation, inspirational, 

talent" three-dimensional education ecological environment; quality education as the core, 

two months "as the main line, to build a panoramic cultural quality education platform, 

science education and humanities education will be combined, shaping students" good water 

"healthy personality.  

 

The Campus Plan at a Glance 

HHUC campus uphold the school "hard and simple, seeking truth from facts, strict 

requirements, the courage to explore" the motto, adhere to the connotation of development, 

characteristics of development, coordinated development, construction has become a 

distinctive feature of teaching and research both primary school, for the school to achieve 

"water features, the world First-class "grand goal and work hard. The Campus Plan approach 
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to manage growth and change for a better HHUC campus over the next 20 years is described 

through interplay of five general strategies, and the supporting policies within each (HHUC, 

2010):  

1. Create some more faculty‘s.  

2. Provide a Campus for World Class Teaching, Learning, & Research. 

3. Nurture a More Vibrant & Interesting Campus for HHUC‘s Community of Scholars  

4. Rediscover HHUC‘s Sense of Place & Natural West Coast Beauty  

5. Ensure a Better Connected & Accessible Campus. 

 

Ensure a Well-Connected and Accessible Campus 

The circulation and movement of people, goods, and services, has a significant effect on 

HHUC‘s ability to function and address its stated objectives of becoming a more sustainable, 

beautiful, walkable, and universally accessible campus.  

The Campus Plan will continue to ensure a physically well-connected and accessible campus 

both internally for daily navigation, and externally for commuters to the larger city and 

region and for service providers by:  

 Creating a more pedestrian-friendly and cycle-friendly campus;  

 Further encouraging transportation alternatives to the car (walk, bus, bike) with great 

facilities;  

 Increasing universal physical accessibility of campus;  

 Identifying a simpler goods movement and service provider network that respects a 

pedestrian and bike-friendly campus. 

 

Cycle-Friendly Campus 

The campus program will create a more pedestrian-friendly and recycling-friendly campus in 

the following ways: 

 protect the pedestrian priority core, clearly describe the implementation and physical 

barriers, such as the main position of the guard column. 

 Improve the facade of the building at the entrance of major and secondary buildings, along 

the main routes and weather protection in public places, to prevent rain and snow from 

traveling along a good pedestrian route. 

 welcome people around the bike, but through the best management to manage the various 

travel patterns between the conflict, such as the appropriate bike lane. 
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 Strengthen nighttime lighting in the public sector and give priority to high-profile 

pedestrian paths and all buildings. 

 

Transportation Alternatives 

The campus program will further promote traffic options for cars (walking, bus and bike) by: 

 A common public travel facility is required at all hubs, including lockers, showers and 

covered bikes. 

 Explore the campus's bike sharing program. 

 Use Trans Link to ensure a community shuttle service between the new hub and the central 

area of transport. The internal communal lounge and outdoor lounge area can be seen with 

good light shuttle parking and seating and weather protection in the shuttle parking area. 

 Encourage each center's food store to extend service hours. 

 Improve access to information and public areas related to other transport facilities. 

 

Universal Accessibility in HHUC Campus 

Although Hohai University, Changzhou campus are recognized for their beauty, there are still 

some inherent challenges to the equal participation of a variety of and often reduced abilities. 

Disability challenges on campus include a long distance between complex buildings on a 

large campus, complex formal and informal pedestrian route network, near Wanda Plaza to 

the main slopes of the HHUC campus, with limited parking and vehicles entering the campus 

Core, inconsistent into the main entrance, especially in the East Gate. The University 

promises to provide dignity, enthusiasm and effective contact to all levels of competence over 

time, to all places on campus and to buildings that people expect to live in college. In 

addition to compliance with the library Building Code's compliance requirements, all new 

building design must be addressed: 

 

A) The 7 Universal Design Principles. 

B) The other parts of these guides integrate the building's accessibility standards. These 

include the completion of the achievement improvement, the provision of dignified 

and generally accessible main entries, multiple entry options and directions for 

accessible entries. 

C) External path reachability criteria, integrated in other parts of these guidelines. These 

measures include measures to support interconnected and accessible external public 

domain networks, provide project connectivity to larger public domain networks (not 
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just parking lots), appropriate surface treatment of pedestrian routes, covered rest 

areas, Visual and looking for support features, parking and get off facilities as well as 

channel gradient guide. 

D) Simple interior design is designed to avoid common unconscious obstacles. These 

include considerations such as the provision of sufficient maneuvering space on the 

door, the more commonly available door handle design, table height, step details and 

other accessories to consider. 

 

The HHUC campus master plan aims to create a barrier-free environment as part of a special 

learning environment that creates a mutual respect and promotes equality among all, 

regardless of body, sensory or cognitive ability, background or experience. In order to ensure 

that future people are equally involved in all competencies, "campus planning" goes beyond 

basic compliance standards. Aims to create barrier-free camps by encouraging the design and 

design of new facilities, major renovation and facility retrofitting, and the application of 

common design principles in the public domain. 

 

Creating a barrier-free campus environment relies on three interrelated strategies: 

I. land use change 

II. Convergence and connectivity improvements 

III. Facilities design and transformation 

With the aim of establishing a network of facilities and avenues that contribute to the equal 

participation of persons with disabilities. 

 

Land Use Changes 

The land use policy in the campus program will increase the facility density and allow the 

campus core to be mixed. High-level facilities, such as student councils and integrated 

centers, will be close to transit routes to overcome these changes will reduce the demand for 

off-campus travel, providing a wider range of services and entertainment needs for everyday 

convenience and socialization. 

 

 Convergence and connectivity improvements 

Eliminating physical barriers on the road, improving connectivity from the building to these 

paths will also improve the accessibility of the Vancouver campus. 

Typical types of improvements include: 
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 Continue to implement clearly visible routes, building entrance and special facility 

identification systems; improve interior lighting; provide smooth surfaces; 

 Make the path wide enough to accommodate wheelchairs and other walking aids; and 

provide a dignified and inclusive strategy to accommodate more steep results. Given the 

limited funding available in the public sector, the focus will be on improving the route of 

maximum utilization and maximum obstacle, in particular the east and west corridors as 

follows: 

 East and West corridors: Memorial Road, Agricultural Road, University Avenue and 

agricultural roads and mixed use of the adjacent part of the hub. 

 The full path between the two sections of the Bioscience Road and between the Shop Road 

and the Applied Science Lane. 

Providing barrier-free access to large parks and architectural courtyards will also be the top 

priority. 

 

Facilities design and transformation 

The design of new facilities, including mixed use centers, must ensure that the following 

elements are in place: 

 The main entrance is clearly visible, with plenty of light and high grade, avoiding the need 

for ramps. 

 A well-defined connection to an accessible pedestrian path network. 

 New facilities within 100 meters of disabled parking spaces, except for pedestrian 

precincts, disabled parking areas as close as possible. In both cases, the parking spaces must 

be connected to the facility through a viable pedestrian route. 

 Near the entrance and visible areas. 

These facilities will be carried out under the available financial conditions through facility 

retrofitting and updating of the project. 

Encourage universal design standards as much as possible for student dorms, each student 

dormitory must include some completely accessible suites. 

 

Health Issues in Campus  

Fair and convenient aspects can be used for universal design. However, healthy behavior and 

results have many advantages: that is, shaping the building environment, so independent 

travel for people with reduced mobility is easier and more convenient. Universal design can 

increase the traffic-related physical activity and socialization opportunities for this 
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population. General design principles can help combat physical inactivity and reduce the 

difference in physical activity by promoting the movement of all people. Most of the work on 

general design, health and localities presents logical advice on how to increase physical 

access and general convenience. Few work is actually assessing whether generic design 

increases health behavior, although it should logically allow more physical activity by 

reducing movement barriers in the building environment and reducing accidental harm. On 

the contrary, the study of the relationship between the built environment and physical activity 

rarely takes into account the disabled. 

 

Conclusion  

There are several definitions of universal design. Some more broad, others are narrower. 

Regardless of the wording, the goal is to make our artificial world accessible and used as 

much as possible. "Everyone sharing" design is an aspect of general design designed to give 

everyone equal opportunities to participate in all aspects of society. In order to achieve this, 

all people are designed and made to be used by people, must be accessible to facilitate the use 

of each person in society and to respond to changing human diversity.Choosing the most 

appropriate design solution in built environment especially within the HHUC campuses 

requires an understanding of accessibility and usability. It is essential to involve users and 

students in evaluating designs during the development process to ensure that the needs of the 

full diversity of potential users have been addressed. The purpose of Universal Design 

Principle is to guide others in order to articulate the full range of criteria for attaining 

universal design for numerous types of designs. By surveying UD in Hohai University, 

Changzhou Campus as a case study it gives the idea of a Well-connected and accessible 

campus in terms of UD and shows the way to expand the UD concept for applying in 

campuses. 
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