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Abstract

Social inclusion aims to achieve an inclusive society that entails respect for human
diversity and upholds principles of equality and equity, allowing all groups to take
part in the society. Universal Design (UD) promotes inclusiveness by supporting
access for all and easy use of the built environment, thus eliminating any form of
exclusion and discrimination.
This study examines the UD application in Aswan’s administrative buildings. The study
relied on the descriptive, analytical, and inductive approach, through the
identification of deficiencies in the selected administrative buildings’ design, and the
clarification of development strategies to make these buildings for all. The case study
method has two processes (approaches) in evaluating the case study buildings; the
first was by the researchers according to UD requirements using the study’s checklist;
the second was by users according to UD principles using interviews and task sheets.
This research aims at emphasizing the positive effects of UD application on the
selected buildings. In addition, it also aims at determining the compatibility of those
buildings with the UD concept.
The study result showed that the case study buildings are not compatible
considerably with the requirements of the UD and its principles. The research
concluded that architects should consider UD requirements and principles when
designing administrative buildings and when rehabilitating and developing the
existing ones.
Thus, the study’s outputs could be used as a guidance tool by architects and
construction managers in introducing universally designed buildings to all users.

Keywords: Universal Design (UD), Universal Design principles, Administrative
buildings, Human diversity, Social inclusion
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Introduction
Human diversity is a concept that sums up how different everyone is not just based on

looks or their ethnicities, but on body shape or size, age, or abilities, while social inclusion

is defined as the way to improve social participation conditions, especially for disadvan-

taged people, by improving opportunities, accessing services, and respecting rights to

avoid insularity [1]. Exclusion is the main issue that faces permanent or temporary dis-

abled people, and elders. Discrimination happens because all buildings are designed for

only one category of people: those who do not have any kind of disability [2].

A fundamental goal of Universal Design (UD) is to consider the abilities and limita-

tions of people to ensure that products and environments can be accessed and used

easily with regard to all. To apply and activate this framework of UD in Egypt, it is ne-

cessary to be aware of the UD concept and its principles. In case that the authorities,

the designers, and the owners are aware of UD, they will respect the UD concept and

principles in any public and private building [3]. Clearly, there is a need for implement-

ing UD well in Egypt. Also, it is essential to provide expert engineers, and researchers

in this field, to raise awareness about UD in Egypt and to contribute to providing uni-

versally designed buildings to all users. Thus, this study is targeted to enhance social in-

clusion, accessibility, and UD implementation in administrative buildings in Egypt.

Public buildings mostly serve the aim of providing a service to citizens. Many of those

services are provided gratis to residents. There are many varieties of public buildings

including public schools, hospitals, libraries, courthouses, governmental offices, post of-

fices, and administrative buildings [4]. Thus, this study focuses on administrative build-

ings to be evaluated in the light of UD. The research problem is to determine the

extent of the compatibility of administrative buildings with the UD considerations, also

to help in highlighting the concept of UD and its importance, and define how to apply

it in administrative buildings.

The research’s aims are to contribute to highlighting the UD conception and how im-

portant it is to apply it to administrative buildings and to clarify that universally de-

signed buildings are a crucial key factor in ensuring social inclusion and creating social

sustainability, by assessing the extent of applying the UD approach in three significant

administrative buildings in Aswan, which leads to determine if the elements of the

buildings match the UD standards and principles and are accessible to all users. The

scope of the study is focused on the aforementioned three administrative buildings as

case studies at Aswan city, Egypt.

Literature review
History of Universal Design

Within the 1970s, expanding people’s vision of people with disabilities galvanized the

handicap movement to increase the demand for the removal of architectural barriers.

In 1985, Universal Design expression was for the 1st time adopted across the USA

thanks to Ronald Mace, in spite of the fact that relevant approaches of UD prevailed

earlier in Europe [5].

Ron Mace, the constructor of the Center for Universal Design in 1985, anticipated

Universal Design as a keystone for a more friendly and helpful world for everyone. First

defined by Mace as an approach to design that allows for individual participation
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regardless of age and physical capabilities when UD is executed properly it introduces

the advantages reachable world to any person, for instance, handicapped and normal

people [6].

Universal Design concept

Human diversity is defined broadly; it encompasses groups defined by race, culture,

gender, class, religion, sexual orientation, age, physical or mental ability, and national

origin. Human diversity, in essence, is an all-encompassing notion that encompasses a

wide range of people [7]. One major problem that faces contemporary society is the ac-

cessibility and usability for the physically disabled, elderly person. Usability and accessi-

bility are two linked but distinct related aspects of a building. Usability implies

accessibility in the sense that if the user cannot physically access the building, it is not

usable by default. However, accessibility does not denote usability. For instance, an in-

dividual may be able to physically enter a building, but it may be too hard to obtain ser-

vices inside, rendering the building inoperable [8]. There is a crucial need to increase

awareness of accessibility and usability issues that face people with physical disabilities

and to address their needs [9]. Design standards and practices based on a normal per-

son fail to accommodate many users of varying capabilities; this led to the exclusion of

many categories of people from the social and economic mainstream because of the in-

accessible environment. UD places human differences in the core of the designing

process so the designed building fits all types of people [10]. UD consequently, caters

to all people, including any persons of different ages and sizes as well as people with

different abilities or disabilities [11]. It is around to obtain a perfect design so that indi-

viduals can utilize, access, and recognize the environment as far as possible, and within

the utmost autonomy, without the demand for adjustments or specialized designs. UD

is not an accessibility synonym. In general, accessibility indicates minimum compliance

with codes and requirements for people with disabilities [12]. UD is generally defined

as “the design of products and environments to be usable by all people, to the utmost

best extent possible, without the need for adaptation or specialized design” [13].

Universal Design principles

The reason for creating the principles of UD and their related rules was to articulate

the conception of UD in an entire way. The principles explain the authors’ conviction

that essential UD principles could be applicable in all design specialties. The principles

were set for the aim of leading the design process, enabling organized assessment of de-

signs in addition to helping in clarifying the features of more user-friendly design solu-

tions to the architects and consumers [14].

The Universal Design principles with examples are shown in Fig. 1.

Methodology
This study focuses on three administrative buildings as case studies to be assessed in

light of the UD concept. The chosen case studies were selected based on their signifi-

cance for the users, and the frequency of users’ visits to them. The three case studies

are “the administrative building of the local unit of Aswan city (A)”, “Administrative
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Fig. 1 The principles of Universal Design [15]

Fig. 2 The framework of the evaluation process of the case study buildings
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building of Aswan University (B)”, and “Office of the National organization for Social

Insurance—Government Sector (C)”.

The analytical approach was used to describe the current situation of the three build-

ings. Moreover, a case study research method was adopted in collecting data from three

different administrative buildings in Aswan. The study was conducted with a qualitative

description and direct observation in the three buildings. Site observations were made

in light of the UD concept. The checklist and photographic documentation were ana-

lyzed qualitatively.

In 2001, Danford and Tauke defined the six elements of the design of a universally

designed city which should be taken into consideration when implementing the 7 prin-

ciples of the UD in built environments [16]. The six elements were Using Circulation

Systems, Entering and Exiting, Wayfinding, Parking and Passenger Loading Zones,

Obtaining product/services, and Using Public Amenities, also office rooms for adminis-

trative building. This study concentrated on the three basic elements from those six ones

depending on their importance and great effectiveness on the building users. The as-

sessment was confined to the accessible areas by the public only on all floors of the

buildings. The three elements that were addressed in this research are as follows:

1- Using Circulation Systems: Mechanical Circulation Systems (Elevators), Ramps and

Stairs, Hallways and Corridors

2- Entering and Exiting: identifying the Entrance and the Exit and maneuvering

through them, departing the Entrance and Exit Areas

3- Wayfinding: paths/circulation, information system design, sign content, orientation

aids

Two processes of evaluating were conducted in this study as shown in Fig. 2.

Table 1 Relative weights of the 7 UD principles [17]

Principle Relative weight

1. Equitable Use 14.34%

2. Flexibility in Use 19.13%

3. Simple and Intuitive Use 11.12%

4. Perceptible Information 7.91%

5. Tolerance for Error 11.12%

6. Low Physical Effort 11.12%

7. Size and Space for Approach and Use 25.26%

Table 2 The administrative building label and the score distribution of each item:

Score Description Label The building

3 Fully achieved UD requirements A The local unit of Aswan city and center

2 Partially achieved UD
requirements

B Aswan University administrative building

1 Fully not achieved UD
requirements

C The National Organization for Social Insurance—Government
Sector
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Table 3 The score of compliance to UD for each element and item in the three buildings

Main elements ITEMS Buildings

A B C

Using
Circulation
systems

Mechanical
Circulation Systems
(Elevators)

The Lifts lobby is near the main entrance
and all main facilities

1 3 1

The net area of the lobby leading to the lift
is suitable for people when gathering
before entering the elevator and does not
interrupt the user’s circulation flow

1 3 1

The net area of the elevator’s car is suitable
for wheelchair users to turn by180°, also for
the users who pull wheeled bags or push
strollers.

1 1 1

The difference between the elements and
their backgrounds and the surrounding
area. (Element examples: calling buttons,
key numbering, and doorway frames)

1 2 2

Voice messages to determine the floor
which is reached by elevator and its
services

1 1 1

The height between the call buttons and
floor number buttons is between 89 and
120 cm to suit all users

1 3 3

Ramps and Stairs The width of stairs and ramps is suitable for
the expected traffic flow; it is likely to
exceed the minimum desired width of the
stairs.

2 2 2

The number of risers between the stair
landings does not exceed 10 risers.

1 2 3

Long stairs and ramps have places for users
to sit and rest at the landing.

1 1 1

Uniformly lit handrails, treads, and walking
surfaces without deep shadows

3 3 3

Slip-resistant floors that do not hinder the
movement of wheeled devices or
wheelchairs

1 1 1

The depth of the tread is not less than 35.5
cm, and the height of the riser is between
10 and 18 cm.

3 3 2

Use tactile indicators such as bumps to
determine the beginning and the end of
the stairs, and on the stair railings

1 1 1

The slope ratio of the ramps is minimal
than 1:12.

1 1 1

Hallways and
Corridors

Stairways are placed far from the main
movement path.

3 3 1

Ramps that pass in the usual direction of
travel

1 1 1

The width of the corridors and the hallways
is suitable for passing two people in
opposite directions.

3 3 2

Lighting level is equal in all hallways and
corridors.

1 1 1

The transition is gradual from dark to bright
spaces, particularly in the areas with intense
natural lighting.

1 1 1

Help in directing movement paths through
colors, materials, and floor texture

1 1 1

The score of compliance to UD for “Using Circulation systems” (out of 60) 29/60 37/60 30/60
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Table 3 The score of compliance to UD for each element and item in the three buildings
(Continued)

Main elements ITEMS Buildings

A B C

Entering
and exiting

Identifying the
Entrance

Use of signage to direct users towards
entrances and exits

1 1 1

The use of intense lighting to facilitate
recognition of the entrance and to increase
the safety of the building

1 1 1

The entrance is distinguished from the rest
of the building by using materials, color,
and form

2 2 1

Various rooflines above the entrance form a
hierarchy between building components

2 2 1

The entrance of the building is visible from
the entry points of the site, which means
that it has clear visual access

1 2 1

Directing pedestrians towards the entrance
by using plant material, sidewalk, and other
site elements.

3 2 1

Maneuvering
through the
Entrance or Exit

The width of the doors is wide enough to
suit all users of all abilities and situations
(for instance, carrying bags, pushing
strollers, or people in a wheelchair)

3 3 3

Automatic opening sliding doors and
lightweight doors to facilitate the opening
process with little physical effort

1 1 1

Facilitate the opening process for people
with limited hand strength by using push-
type or U-shaped handles

1 1 1

Using appropriate heights for keyholes to
suit the sitting and standing positions or
using two keyholes

1 1 1

Using glass in the doors to help in
detecting the coming people

3 3 1

Protect the doors from corrosion and
scratches that may happen by wheel users
by installing a metal plate at the bottom of
the doors

1 1 1

A.1.1.1.1.1.1.
Departing the
Entrance and Exit
Area

The design of the entrances allows using
them as an emergency and normal ones

3 3 3

In emergencies, pathway lighting can be
used to lead users towards emergency exits

1 1 1

Direction information can be conveyed by
audio

1 1 1

Building exits are indicated by multi-sensory
indicators

1 1 1

In cases of emergency and power cut,
automatic doors will remain operational for
the users to leave the building

1 1 1

The score of compliance to UD for “Using Circulation systems” (out of 51) 27/51 27/51 21/51

Wayfinding Paths/Circulation To help people understand where they are
in the building by referring to that point at
least one main circulation node

1 1 1

The main pathways are distinguished by
larger widths, different colors, and different
ceiling height than the secondary pathways

1 1 1

Distinguish between places where the
public is welcome to access from places

2 2 1
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Table 3 The score of compliance to UD for each element and item in the three buildings
(Continued)

Main elements ITEMS Buildings

A B C

where the public is not welcomed by using
clear boundaries such as columns, fences,
or walls

Vertical circulation like ramps, stairs, and
elevators located where it is visible from
entries and/or major nodes

2 3 3

In multi-story buildings, the place for ser-
vices such as bathrooms and elevators are
the same on all floors

3 3 3

Designing emergency exits are in places
that users constantly pass through

3 3 3

Information System
Design

Signs are placed throughout the building
with consistent font and expressive
graphics

1 1 1

The signage installation system is movable,
which facilitates changing shapes easily and
at a low cost

1 1 1

Consideration is taken when designing the
lighting system to prevent glare from the
signs

1 1 1

Directional signs are located where they are
most visible which is usually overhead and
perpendicular to the path of travel

1 1 1

Ensure that building elements or furnishings
do not block the signs

1 1 1

The number of messages and lines should
not exceed five within a single directive
sign

1 1 1

To avoid ignorance of the language, familiar
or easy pictograms are used

1 1 1

To avoid a large number of directional
signs, maps are used in the main
distribution halls

1 1 1

To reassure that the user is on the right
path, signs are placed in the transition areas

1 1 1

Floor levels and their uses (e.g., entrances to
the complex, offices, concourse, parking)
clearly identified in elevator lobbies and at
the tops of ramps, stairs, and escalators

1 1 1

To ensure that all users have access to
information, place the signs at intersections

1 1 1

In case there is more than one entrance,
signs that are used to guide users to the
information desk are provided from each
entrance

1 1 1

To give more support to people with
different abilities, voice instructions are
provided to indicate the direction

1 1 1

Adopting technology, if available, to serve
all users by providing visual and audio
information

1 1 1

Use screens to display events,
announcements, and emergency
conditions, while providing the same
information audibly

1 1 1
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The researchers’ evaluation

Site observations were made by the researcher in light of the UD concept for each

building. The three buildings were evaluated individually by the researcher, using a

checklist that evaluates the requirements of UD to each element of the building. The

checklist of 72 items was designed to collect data. Each item gets “3 points if it fully

achieved UD requirement”, “2 points if it partially achieved UD requirement”, and “1

point if it fully not achieved UD requirement”, so the total points for each building are

Table 3 The score of compliance to UD for each element and item in the three buildings
(Continued)

Main elements ITEMS Buildings

A B C

Sign Content Use terms and words that are easy to
understand and choose common terms
rather than technical terms

3 3 3

Use pictograms and symbols that are easy
to understand and learn

1 1 1

It is recommended that the sign should
contain symbols and graphics alongside the
text

1 1 1

Use the primary colors that are known to
all, such as red, yellow, instead of mint and
violet

3 3 3

The use of colors for what they are
assigned to, such as red, yellow, and green,
for safety uses

1 1 1

If there are complex signs, information
about them should be provided for easy
understanding

1 1 1

Orientation Aids Maps are placed in a direction that enables
users to use them properly

1 1 1

“You are here” symbol to help in orientation
A mark “You are here” must be placed
inside the maps to help guide the user

1 1 1

Maps must contain the building’s plan or
site landmarks

1 1 1

The places label used in the maps must be
unified with those used in the direction
signs

1 1 1

Avoid dependence on language by
supporting text with easy-to-understand
symbols and pictograms

1 1 1

The heights and inclination of installing
maps and plans are suitable for everyone to
see, whether seated or standing users

1 1 1

It is preferable to place maps and buildings
planes near the information desks so that
receptionists can use them to clarify
directions to users

1 1 1

Each floor in the building contains a map
with room numbers and names

1 1 1

A score of universally designed Wayfinding (out of 105) 45/105 46/105 45/105

The score of compliance to UD for the 3 basic elements (out of 216) 101/
216

110/
216

96/216

Percentage of compliance to UD 46.76% 50.93% 44.44%
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216. The points collected by the building are calculated and then divided by 216 to ob-

tain the percentage of the building’s compliance with UD requirements

The users’ evaluation

The evaluation process in the light of universal design principles was done by ten users

“evaluators” for each building, those users diverse in education level, gender, age, and

abilities, including those who had the experience of a temporary movement disability,

and who had a visual impairment. Each participant has a task sheet containing the re-

quired assignments to be performed. The evaluation process requires visiting the case

study building and using the mentioned building elements. Then, interviews with users

“evaluators” were conducted as focus users groups. For data collection about each case

study building, a prepared list was used which consisted of 61 questions to be answered

by the users through their interviews’ time.

The respondents assessed the five selected elements (Using circulation system, Enter-

ing and Exiting, Wayfinding) for each building of the three case studies. The assessment

was through the seven principles of UD (equitable use, flexibility in use, simple and in-

tuitive use, perceptible information, tolerance for error, low physical effort, size, and

space for approach and use).

The completed surveys were coded and entered into an SPSS 25.0 database for analysis.

The results of the study tasks and list of 61 questions are statistically analyzed by using

ATM

Main
stair

Main entrance entrance

waiting
area

Service
desk

entrance
staff

Fig. 3 Sketch floor plan for entrances and the stairs in building A. Drawn by the researcher

Fig. 4 The entrance and the signage in the first section of the building, 2020
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SPSS Ver. 25 program. Prevalent statistical techniques such as “descriptive statistics” and

“cross-tabulation” were used. The completed surveys were coded and entered into an

SPSS 23.0 database for analysis. Then, the validity of the data entered was ensured, that

there are no missing data, which may affect the validity of the data. Each variable was cal-

culated through its mean (average), according to each element, and each principle. The

Reliability of Scales was assessed using Cronbach’s alpha test. Thereafter, descriptive sta-

tistics was made for the sample according to each building, calculating the average of each

element with each one of the 7 UD principles. Afterward, the result of each building was

compared with the relative weight of each principle of the seven ones (Table 1). The rela-

tive weights of the 7 UD principles were clarified according to their significance.

The checklist and the study tasks

The checklist was prepared depending on the UD approach, standards, and require-

ments. The facilities within the three selected case studies were assessed by the re-

searcher’s observation as shown in Tables 2 & 3.

Fig. 5 The entrance in the second section, the service desk is rudimentary, 2020

Fig. 6 The corridors and the stairs, 2020
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Thereafter, the study tasks for the selected evaluators “users” were prepared depend-

ing on the UD seven principles. The task list contained 61 questions for each building

of the three ones.

The case study
The local unit of Aswan city

The local unit of Aswan city’s building is located in its downtown area; it has two en-

trances. The first entrance leads to “the technological center for the citizens’ service”,

whereas the second one leads to “the presidency of Aswan city’s local unit”. The local

unit building consists of 4 floors but does not have elevators or any other means of ver-

tical contact except stairs, which led to the emergence of a problem concerning the dif-

ficulty of the vertical communication between the building’s floors (Fig. 3).

Despite the vertical communication problem in the building, it is limited to its second

section only, “the presidency of Aswan city’s local unit”; the first section is supposed to

be easily accessible due to its composition of one ground floor only, but the entrance is

difficult to be reached too by wheelchair users because of the existence of two stairsteps

with no curb ramp. Likewise, the entrances’ doors for the building are less than 1.5-m

wide as illustrated in Fig. 4A. The signage system in the second section of the building

“the presidency of Aswan city’s local unit” does not suit all users, as it does not adopt

the Braille system and its high-level theme does not allow wheelchair users to read it as

displayed in Fig. 4B.

Fig. 7 Different types of interior doors, 2020

Fig. 8 There are no maps, directories, and displays, 2020

Khalil et al. Journal of Engineering and Applied Science           (2021) 68:15 Page 12 of 28



A

B

Fig. 9 Plans of Aswan University’s administrative building. Photo source: Architectural Engineering
Department at Aswan University
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Fig. 11 The main stair is 1.7 m in width, while the emergency stair is 1 m in width (2020)

Fig. 12 The building has one elevator (2020)

Fig. 10 The entrance is difficult to be used due to lack of ramps and guiding blocks (2020)
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The building’s second partition is not accessible enough due to the two grades at the

entrance pavement, beside the seven grades at the entrance, as seen in Fig. 5A more-

over, the absence of elevators, no or rudimentary service desk as presented in Fig. 5B,

and no waiting areas. Corridors and stairs have suitable widths but still do not suit the

blind or the deaf users as shown in Fig. 6. The internal doors of the building vary in

width, but they all need a considerable effort to be opened, and their handles’ height

does not suit all users, and they do not accommodate different users and movement

types as displayed in Fig. 7; there is no guidance system or uniform pattern of signs,

and if they are found, some of them are unclear; they do not have the Braille system

and no proper level of placement that is easy to be touched or read, and there are no

tactile, sound, and visual indicators in entrances, exits, and the path of travel. Floor

levels and their uses are not well-defined as shown in Fig. 8.

Aswan University administrative building

The building is located in Aswan University campus at Sahari city, Aswan. The admin-

istrative building includes 4 floors and a basement; the building has two entrances; the

first entrance is located on the ground floor, while the second one is located in the

basement, as shown in the plans of the building as illustrated in Fig. 9. However, there

is a problem in entering the building, because the entries do not have any ramps or

blocks to guide the visually impaired people, or a tactile form of alert in the beginning

and the end of the stairs as presented in Fig. 10. Next to each entrance, there is a stair

Fig. 13 The corridors’ widths are suitable for wheelchair users (2020)

Fig. 14 The interior doors’ widths are 80–90 cm (2020)
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on its edge; the main staircase is next to the main entrance, while the emergency stair

is alongside the second entrance. Both of them do not have more than 10 risers be-

tween landings, but there are no tactile indicators on railings like grooves or bumps to

mark the beginning and the end of a stairway as seen in Fig. 11. The building has one

elevator close to the main entrance, with a front space that allows people to gather be-

fore entry, but obstructing the circulation flow in the building; the elevator’s space is

not enough to allow wheelchair users to rotate 180°; there are no contrasts between ob-

jects like doorway frames, calling buttons, faceplate, key numbering, and their back-

grounds. Operable parts of all calling buttons and control panels are more than 120 cm

so it cannot serve all users; the elevator car has a bar in the front wall which can help

users with different abilities as displayed in Fig. 12. There is no voice alert for the eleva-

tor’s floor number. Corridors’ width is suitable for anyone but when using them as

waiting areas or when placing cabinets, their widths do not suit all users, in addition to

the lack of audio, visual, or tactile means as shown in Fig. 13. The interior doors’ widths

are suitable, but the handle’s height is unsuitable for people in a sitting position and

need more force to be opened, and have bottom bumpers with a height of 20 cm used

as wheel bumpers and a resistance to friction and shock material, but their height

should be 40 cm. The double doors in the corridors are wide enough and always open

to avoid obstructing the circulation flow as seen in Fig. 14. The building lacks in the In-

formation System Design—no directional signs and no maps. Sectional names are

clearly identified in the elevator lobby, but there is a lack of tactile, sound, and visual

indicators as presented in Fig. 15.

Fig. 15 The building lacks the Information System Design (2020)

Fig. 16 The entrance does not meet the universal design principles’ standard. Researcher, 2021
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The National Organization for Social Insurance—Government Sector

The building is located in the downtown area in “Nafak” neighborhood. The building

consists of a ground floor and five stories. The social insurance building is newly con-

structed in the latest 10 years; it presents services to pensioners, that is, more than 60%

of its users are elderly users; despite that, it is not designed to accommodate their dif-

ferent abilities.

The building has two entrances—main and side entrances. However, there is a prob-

lem in entering the building, because the entries do not have any ramps or blocks to

guide the visually impaired people, or a tactile form of alert in the beginning and the

end of the stairs as presented in Fig. 16. The automated teller machine (ATM) is next

to the side entrance stairs, which disturbs movement. As for the main entrance, it is

next to the Service Desk; this creates confusion and crowding from the users of the

Fig. 17 The corridors and the stairs. 2021

Fig. 18 Signs of required administrative papers and room’s labels. 2021
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Service Desk and users of the main entrance stair. The entrance has two raised thresh-

olds that prevent the use of people with different mobility abilities (Fig. 16). The width

of corridors is small to allow two people to pass in two different directions, as illus-

trated in Fig. 17.

The building contains the main stair with a width of 110 cm and the emergency stair

with a width of 90 cm. The two stairs do not have any tactile indicators to indicate

their beginning or end; also, their widths are not suitable to accommodate the expected

traffic flow (Fig. 17). There are no signs to direct the users inside the building or show

the services provided on each floor, and the existing signs do not serve those with dif-

ferent visual capabilities; signs are explaining the required administrative papers and

signs of the room’s labels, but they are not designed universally (Fig. 18). There is one

Main
entrance

S
ide

entrance

A
T

M

S
ervice desk

Main
stair

Second
stair

elevator

Fig. 19 The floor sketch plan for entrance and stairs in building C. Drawn by the researcher

Fig. 20 Percentage of compliance to UD for the elements in building A
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elevator in the building, it has an unclear location from the entrance, and there is no

adequate waiting area for the public to gather in front of it, its area does not allow full

rotation for wheelchair users. Figure 19 shows the ground floor sketch plan for the

evaluated elements “entrance and stairs” in building C, by the researchers.

Results
Result of the researchers’ evaluation according to UD requirements

The researcher evaluation results showed that building A “The Local Unit of Aswan

City” obtained 46.76% of compliance to UD requirements, while the total percentage of

their compliance to UD requirements was 50.93% for building B “Aswan University ad-

ministrative building”. Building C “The National Organization for Social Insurance—

Government Sector” obtained 44.44% of compliance with UD requirements. In a more

detailed analysis, the percentage of the UD requirements for each design element is

shown by the ratios in Figs. 20, 21, and 22.

Based on the abovementioned detailed percentage, the study observed that “Using

Circulation systems” in building B achieved the highest percentage (61.67%) than

Fig. 21 Percentage of compliance to UD for the elements in building B

Fig. 22 Percentage of compliance to UD for the elements in building C
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building C (50.00%) and building A (48.33%) as illustrated in Fig. 23. The absence of el-

evators in building A has an effective role in the building score. More detailed analysis

showed that the item “Hallways and Corridors” in buildings A and B were equal with

55.56%, while “Mechanical Circulation Systems” (Elevators) was the lowest item with

33.33% in building A. Regarding the “Ramps and Stairs” item, the ratios were close to

each other in the three buildings as illustrated in Fig. 24.

The design element “Entering and Exiting” and its items were equal in buildings A

and B by 52.94% as shown in Fig. 23; “Departing the Entrance and Exit Area” item

achieved the percentage of 46.67% in the three buildings due to the absence of multiple

physical signs which participate in recognizing the building outlets. Regarding the

“Identifying the entrance and exit” and “Maneuvering through the Entrance or Exit”

items, the ratios were equal in buildings A and B with 55.56% for both, and 33.33%,

44.44% in building C, as illustrated in Fig. 24).

The study result showed that the “Wayfinding” element was equal in buildings A

and C and obtained 42.86% even though, building B ratio was 43.81% as illustrated

in Fig. 23. The Convergence of “Wayfinding” ratios, in the three buildings is due

to the absence of a clear information system design in all of them. In detail, the

research showed that the item “Paths/ Circulation” in building B achieved the

highest percentage of 72.22% than buildings B and C, while the items “Information

System Design”, “Sign Content” and Orientation Aids were equal in the three build-

ings as illustrated in Fig. 24.

It is clear from the previous ratios that building “C” has the least compliance with

UD requirements, despite the fact that it is the most recent of them in terms of con-

struction and provides its services to elderly users. And after analyzing the previous re-

sults, it became clear that there were no tactile, sound, and visual indicators in any

element of the study buildings. The absence of ramps limits accessibility to the en-

trances in all case study buildings, even the newly constructed ones. Corridors have a

Fig. 23 The summation score of compliance to UD for each element in the three buildings

Fig. 24 Percentage of compliance to UD for the detailed items in the three buildings
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very appropriate width in old study buildings, but the misuse reduces the efficiency of

their performance. In the newly constructed building, the small widths of the corridors

impede access to rooms for those in the sitting position. The omission of the Informa-

tion System Design in all study buildings limits the accessibility within the buildings.

Result of the users’ evaluation according to UD principals

Regarding building A, the users’ evaluation results revealed that the UD principles (sim-

ple and intuitive use, and low physical effort) achieved the highest percentage 42% and

43%, respectively, though their “relative weights” were 11.12%, which referred to their

middle importance. Also, the principle “perceptible information” achieved the lowest

ratio of 17% that is compatible with its relative weight of 7.9% as shown in Fig. 25.

It is clear that Building A has no “Elevator”, and the results showed that “Stairs”

achieved the highest percentage in compliance with each UD principle, although,

“Wayfinding” obtained the lowest percentage with each UD principle as, there is no

“Wayfinding” system, as in Fig. 26.

Fig. 25 The users’ evaluation results about compliance of all elements with each UD principle in building A
“the administrative building of the local unit of Aswan city”

Fig. 26 Compliance of each element with each one of UD principles in building A “the administrative
building of the local unit of Aswan city”

Khalil et al. Journal of Engineering and Applied Science           (2021) 68:15 Page 21 of 28



With respect to building B, the highest percentage was achieved by principles (simple

and intuitive use, and low physical effort) 33% and 30%, respectively. For Size and space

for approach and use principles, the results affirmed that its ratio was 24%, despite its

relative weight was 25.26%, which referred to its highest significance, as presented in

Fig. 27.

The “elevators” attained a low percentage in compliance with UD principles. “Stairs”

and “Corridors” accomplished convergent percentages with each UD principle. Also,

“Entering and exit” obtained a decreased percentage with UD principles excluding

“Simple and intuitive use” and “Size and space for approach and use” as displayed in

Fig. 28.

Concerning building C, the users’ results displayed that the principles “Size and Space

for Approach and Use” and “Perceptible Information” achieved the decreased percent-

age of 18% and 17%, respectively. Though “Perceptible Information principle” has the

lowest relative weight of 7.91%; nevertheless, “Size and Space for Approach and Use

principle” attained the highest relative weight of 25.26%. It is obvious that “Equitable

Use principle” had the middle significance with a relative weight of 14.34% and ob-

tained 28% of compliance of UD principles, as shown in Fig. 29.

Fig. 27 The users’ evaluation results about compliance of all elements with each UD principle in building B
“Administrative building of Aswan University”

Fig. 28 Compliance of each element with each one of UD principles in building B “Administrative building
of Aswan University”
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“Elevators” accomplished 56% in compliance with the UD principles. Even

though, “Stairs”, “Corridors”, and “Entrances and exits” achieved convergent per-

centage with all principles of UD except the stairs with “Simple and Intuitive Use”

obtain the highest percentage of 65%. Thus, “Wayfinding” obtained the lowest per-

centage with all UD principles excluding “Tolerance for Error principle”, as shown

in Fig. 30.

Ultimately, it is apparent in the three case study buildings, that Perceptible Informa-

tion principle is the most absent and not applied one, while, Simple and Intuitive Use

principle is the most existing and applied one

Discussion
It was clear from the result that the case studies do not apply considerably the UD re-

quirements and principle. So, it is required to amend many design elements of the

Fig. 29 The users’ evaluation results about compliance of all elements with each UD principle in building C
“The National Organization for Social Insurance—Government Sector”

Fig. 30 Compliance of each element with each one of UD principles in building C “The National
Organization for Social Insurance—Government Sector”

Khalil et al. Journal of Engineering and Applied Science           (2021) 68:15 Page 23 of 28



Ta
b
le

4
Th
e
pr
op

os
ed

am
en

dm
en

t
in

th
e
th
re
e
bu

ild
in
gs

to
be

m
or
e
co
m
pl
ia
nt

w
ith

U
D

C
la
ss
ify

p
ro
b
le
m

Pr
ob

le
m
s

Po
ss
ib
ili
ty

of
so
lu
ti
on

Th
e
p
ro
p
os
ed

am
en

d
m
en

t

B
ui
ld
in
g

A
B
ui
ld
in
g

B
B
ui
ld
in
g

C

Ea
sy

M
id
d
le

D
iff
ic
ul
t

Ea
sy

M
id
d
le

D
iff
ic
ul
t

Ea
sy

M
id
d
le

D
iff
ic
ul
t

M
aj
or

p
ro
b
le
m
s

1.
A
bs
en

ce
of

el
ev
at
or
s

-
√

-
-

-
-

-
-

-
Pr
ov
is
io
ni
ng

an
el
ev
at
or

2.
In
su
ffi
ci
en

t
m
an
eu
ve
rin

g
sp
ac
e
w
ith

in
th
e
el
ev
at
or
s

-
-

-
-

-
√

-
-

√
Pr
ov
id
e
an

el
ev
at
or

w
ith

en
ou

gh
m
an
eu
ve
rin

g
sp
ac
e
fo
r
al
lu

se
rs

3.
N
on

-r
ea
ch

of
th
e
lif
ts
fro

m
th
e
se
co
nd

ar
y
en

tr
an
ce

of
th
e

bu
ild
in
g

-
-

-
-

-
√

-
-

√
--
--
--
-

4.
Li
ft
s
ob

st
ru
ct
in
g
us
er
s’
pa
th

-
-

-
-

-
√

-
-

√
--
--
--
-

5.
N
on

-le
gi
bi
lit
y
of

th
e
st
ai
r

-
-

√
-

-
-

-
-

-
--
--
--
-

6.
D
iff
ic
ul
ty

an
d
co
m
pl
ic
at
io
n
fo
r
re
ac
hi
ng

a
nu

m
be

r
of

fa
ci
lit
ie
s

-
√

-
-

√
-

-
√

-
U
se

in
fo
rm

at
io
n
sy
st
em

7.
U
nr
ea
ch
ab
le
en

te
rin

g/
ex
iti
ng

fro
m

th
e
en

tr
an
ce

as
a
re
su
lt
of

th
e
ab
se
nc
e
of

ra
m
ps

√
-

-
√

-
-

√
-

-
A
dd

ra
m
ps

8.
N
o
cl
ea
r/
qu

ic
k
ac
ce
ss

fro
m

in
si
de

th
e
bu

ild
in
g
to

th
e
en

tr
an
ce
s/

ex
its

-
√

-
-

√
-

-
-

-
U
se

in
fo
rm

at
io
n
sy
st
em

9.
Th
er
e
is
no

au
di
bl
e
m
es
sa
gi
ng

sy
st
em

th
at

co
nv
ey
s
di
re
ct
io
na
l

in
fo
rm

at
io
n
or

an
y
ot
he

r
on

e.
-

√
-

-
√

-
-

√
-

U
se

th
e
au
di
bl
e
m
es
sa
gi
ng

sy
st
em

10
.O

m
is
si
on

of
th
e
In
fo
rm

at
io
n
Sy
st
em

D
es
ig
n

-
√

-
-

√
-

-
√

-
D
es
ig
n
an

in
fo
rm

at
io
n
sy
st
em

11
.N

o
ut
ili
za
tio

n
of

su
ns
hi
ne

to
di
re
ct

an
d
co
or
di
na
te

vi
si
to
rs

-
-

√
-

-
√

-
-

√
--
--
--
--
--
--
-

12
.I
n-
bu

ild
in
g
di
re
ct
in
g
us
er
s’
pr
ob

le
m
s

-
√

-
-

√
-

-
√

-
U
se

a
un

iv
er
sa
lly

de
si
gn

ed
in
fo
rm

at
io
n

sy
st
em

13
.R
oo

m
la
be

ls
la
ck

an
ea
sy
-t
o-
re
ad

de
si
gn

-
√

-
-

√
-

-
√

-
U
se

a
un

iv
er
sa
lly

de
si
gn

ed
in
fo
rm

at
io
n

sy
st
em

Khalil et al. Journal of Engineering and Applied Science           (2021) 68:15 Page 24 of 28



Ta
b
le

4
Th
e
pr
op

os
ed

am
en

dm
en

t
in

th
e
th
re
e
bu

ild
in
gs

to
be

m
or
e
co
m
pl
ia
nt

w
ith

U
D
(C
on

tin
ue
d)

C
la
ss
ify

p
ro
b
le
m

Pr
ob

le
m
s

Po
ss
ib
ili
ty

of
so
lu
ti
on

Th
e
p
ro
p
os
ed

am
en

d
m
en

t

B
ui
ld
in
g

A
B
ui
ld
in
g

B
B
ui
ld
in
g

C

Ea
sy

M
id
d
le

D
iff
ic
ul
t

Ea
sy

M
id
d
le

D
iff
ic
ul
t

Ea
sy

M
id
d
le

D
iff
ic
ul
t

M
in
or

p
ro
b
le
m
s

1.
Lo
ss

of
sm

oo
th

le
ve
lc
ha
ng

es
in

th
e
la
yo
ut

of
th
e
bu

ild
in
g

-
√

-
-

√
-

-
√

-
M
ak
e
sm

oo
th

le
ve
lc
ha
ng

es

2.
Th
er
e
ar
e
no

m
ap
s,
di
re
ct
or
ie
s,
an
d
di
sp
la
ys

√
-

-
√

-
-

√
-

-
U
se

m
ap
s,
di
re
ct
or
ie
s

3.
Th
e
en

tr
an
ce
s
an
d
ex
its

of
th
e
bu

ild
in
g
ha
ve

no
m
ul
ti-
se
ns
or
y

in
di
ca
to
rs

√
-

-
√

-
-

√
-

-
A
dd

ta
ct
ile
,s
ou

nd
,a
nd

th
e
vi
su
al

in
di
ca
to
rs

4.
A
bs
en

ce
of

pr
op

er
cl
ar
ifi
ca
tio

n
of

th
e
bu

ild
in
g
flo
or
s
an
d
th
ei
r

us
e

√
-

-
√

-
-

√
-

-
D
ef
in
e
flo
or

le
ve
ls
an
d
th
ei
r
us
es

5.
N
o
w
el
l-d

ef
in
ed

fir
e
ex
it

√
-

-
√

-
-

√
-

-
D
ef
in
e
th
e
fir
e
ex
it

6.
Th
e
w
id
th

of
th
e
co
rr
id
or
s
is
no

t
su
ita
bl
e
fo
r
tw

o
pa
ss
in
g

pe
op

le
in

op
po

si
te

di
re
ct
io
ns
.

-
-

-
-

-
-

-
-

√
--
--
--
--
--
--
--
--
--
--
-

7.
N
ot

en
ou

gh
sp
ac
e
in

th
e
co
rr
id
or
s

-
-

-
√

-
-

-
-

-
Re
m
ov
e
w
ai
tin

g
ar
ea

fro
m

co
rr
id
or
s

8.
A
bs
en

ce
of

ta
ct
ile

m
at
er
ia
ls
in

th
e
el
ev
at
or
,s
ta
irs
,a
nd

co
rr
id
or
s

√
-

-
√

-
-

√
-

-
A
dd

ta
ct
ile

m
at
er
ia
ls

9.
A
bs
en

ce
of

m
ul
ti-
se
ns
or
y
in
di
ca
to
rs
w
ith

in
th
e
el
ev
at
or
,s
ta
irs
,

an
d
co
rr
id
or
s

√
-

-
√

-
-

√
-

-
A
dd

ta
ct
ile
,s
ou

nd
,a
nd

vi
su
al

in
di
ca
to
rs

10
.U

nu
sa
bl
e
do

or
ha
nd

le
s
fo
r
ch
an
gi
ng

si
tu
at
io
ns

of
us
er
s

√
-

-
√

-
-

√
-

-
C
ha
ng

e
do

or
ha
nd

le
s

11
.A

bs
en

ce
of

lif
ts
’a
ud

io
sy
st
em

-
-

-
√

-
-

√
-

-
A
dd

au
di
to
ry

sy
st
em

Khalil et al. Journal of Engineering and Applied Science           (2021) 68:15 Page 25 of 28



building to improve its usability to all users to ensure social inclusion and create social

sustainability.

A comparison between the “UD requirements” and “The Egyptian code for designing

outdoor spaces and buildings for the disabled” (CODE 601) was done by the researcher

in a previous study. The comparison outcomes revealed that the UD approach and its

principles are broad and inclusive.

After reviewing the results of the researchers and users of the case study buildings,

the outcomes’ convergence was proven. Without a doubt, the users’ evaluation besides

the researchers is recommended in future researches. But, the users’ opinion should be

an assistive tool not basic for assessing and obtaining more accurate results, since most

normal users do not feel the problems facing others.

From the study and analysis of the previous results, a set of problems of usabil-

ity, accessibility and inclusiveness were identified in the three case studies. These

problems led to discrimination and social exclusion for a specific group of people

who have weak physical abilities. Hence, it is necessary to study and focus on these

problems and classify them to be solved, consequently, preventing this social

discrimination.

Many of these problems can be solved by either adding some elements or integrating

a particular system or creating some architectural elements. However, some problems

are difficult to be resolved as shown in Table 4.

Recommendation
The following are recommendations from this study’s results:

▪ Working on implementing the proposed amendments to improve access in the case

studies buildings

▪ The importance of conducting analytical surveys involving Administrative Buildings

to rehabilitate them to be in line with the Universal Design requirements

▪ Educating designers, architects, and engineers on the necessity of paying attention

to the needs of all people by using the UD requirements, considering future changes

when designing and constructing Administrative Buildings

▪ The need to create and design a new Egyptian code for the requirements of the UD

in Administrative Buildings in Egypt which differed from The Egyptian code for design-

ing outdoor spaces and buildings for the disabled

▪ Making a possible adjustment that follows the UD approach in the existing Admin-

istrative Buildings to accommodate the needs of all users

▪ Ensure the inclusion of all types of people in the design process, construction, and

administration

Conclusion
Universal design (UD) is not a privilege or a luxury for places, communities, or cities.

UD is the creation of goods and environments that can be used as much as possible by

all individuals, with no need for modification or specialized design. The goal of the re-

search is to help emphasize the concept of UD and how important it is to apply it to

administrative buildings and to acknowledge that universally designed constructions

are a key factor in ensuring social integration and social sustainability. This study ex-

plores the compatibility of the administrative buildings in Aswan city with the UD
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requirements and principles. The assessment of administrative buildings in the light of

the UD concept was through many elements; this study focused on some of them. The

findings of this research revealed that the three case studies did not adequately meet

the UD concept and principles. The study outcomes which were concluded together by

the researchers and buildings’ users were more accurate. Therefore, it is recommended

to utilize the building users’ evaluation in future researches. Also, the study recom-

mends some modifications and improvements for the building elements to ensure us-

ability and inclusion to all users.
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