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ABSTRACT
In the last few years, new urbanism design for walkability has been a substantial
priority of city planning, especially many negative influences appear and cities started to face
a lot of problems when vehicles became prior to pedestrians.

A walkable street is a street where walking is safe and pleasant, where people are
attracted to walk and where fast and extensive car traffic is not a priority. In order to identify
and create a safe and desirable walking environment, the pedestrians are the most appropriate
group to assess their perception, knowledge, and attitude towards the streets, thus this
research’s main goal is investigating Whether the existing pedestrian requirements in urban
areas are ready to integrate walkability. The study aimed to determine the most important
requirements concerning walkability in order to convert gated communities to
pedestrianization especially that Gated Communities play a significant role in Cairo.

Hence ,the researchers had been choose Arabia’s gated community as a case study. A
description of the existing case study’s features had been done then an experimental study in
order to assess the problems of walkability. After that a detailed guideline had been designed
for the pedestrian facilities, this paper use indicator values based on the requirements that had
been illustrated in the literature review which are accessibility, safety, convenience,
attractiveness, and social interactions. These requirements later rearranged and detailed into
various indicators so a successful walkable community had been reached as a model that can
be adapted in other urban spaces in Egypt.
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1. Introduction

Walking is considered as the simplest and least costly forms of physical activity.
Walking keeps people healthy; and can help in preventing diseases. Besides, it encourages
social contact among people which improve both wellbeing and mental health as well [1] .

Street walkability consider an evidence of the suitability of pedestrian facilities is for
walking. [2] Increasing Walkability can be done when safe, comfortable, and accessible
features are provided for pedestrians. A well designed construction of a walking environment
can be a significant factor that encouraging walkability as they result in more attractive,
convenient, healthier, and efficient streets [3] On the other hand, Pedestrianisation which can
be defined as Converting a street or an area to pedestrian-only use, cannot be identified as an
single technical measure as It is highly correlated with the models of how an urban
environment should design. experienced changes during recent decades had been done in
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order to correspond to the transformation from a function approach to a post-modern welfare
society. Correspondingly the character
of pedestrian paths should be ever-changing over time. [4]

2. Research Goal

The primary goal of this research is to determine the requirements concerning
walkability in order to convert gated communities to pedestrianization, then determine the
most important indicators that will assist in fulfilling walkability for the purpose of
converting gated communities to pedestrianization

3.Research Questions:

The study highlighted the fact that walkability is the result of pedestrianisation program
which means that pedestrianisation considers broad area in urban design from social to
economical to find a solution to increase the quality of urban environment, this leads us to the
research questions which are:

A. How to the walkability indicators effect pedestrianization?
B. Does walkability effected after reimagining the urban design of Arabia’s GC?
C. How can GC be converted to pedestrian oriented?

4. Literature Review

Lately, the urban environment of most of the urban spaces within cities has become
displeasing for users which focus directed towards motorized transportation [5] . However
the significant increasing in the number of vehicles and motorists on the Cairo’s streets,
pedestrians suffers from traffic congestion in the streets which prevent accommodate them
and keep them safe from fast-moving vehicles.

On the other hand, sidewalks and pavements had been designed to the sides of
streets to retain street balancing and prevent injuries [6]. More than that, walking and human
being in term of health issues has a huge relationship between them cause people who use to
walk in a regular basis almost have the greatest gain to the both physical and mental health as
well. In brief, the creation of a better health condition and a healthier human being should
encourage people to walk [7].

4.1. walkability:

In recent years, the term “walkability” is obtaining its popularity among professionals
in the aspect of urban environment and in several research studies, but is there still confusion
in its definition. In our research we choose one definition associated with the research goal
which is: the description to what extent cities, neighbourhoods, routes or streets, are suitable,
pleasurable and comfortable to walk in, as well as pleasant and interesting, and hence invite
to walking.

This is influenced by characteristics of the built environment, activities and people.
Understanding of how walkable an area is, varies with individual perceptions of a place but
for our research we focus on pedestrian requirements in urban areas in order to be ready to
integrate walkability [8].The evaluation procedure of the urban environment had been
affected directly by Pedestrian impression. For the purpose of identify and establish a safe
and preferable walking experience, the pedestrians are the most appropriate group to
determine their perception, knowledge, and attitude towards the streets [9].
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4.2 Pedestrianisation

Pedestrianisation is a process of closing streets to vehicle traffic which strengthen
safety and accessibility for pedestrians. Besides, it enables larger environmental, economic
and social benefits for its cities. It develops public health by providing a chance of physical
activity over traffic safety and active transport. Lastly, it can foster businesses in small scale
and economic growth by promoting cultural exchange and tourism.
By amalgamation of pedestrianisation in context of urban spaces it leads to generate urban
spaces that are inhabitable by improving quality of life for residents of urban spaces. [10]
There are different types of pedestrianisation concerning the framework and aim of the
design of urban spaces which are: the methods of applying one of them might be different in
different contexts [11] as shown in Fig(1) :

- Full time pedestrian streets: The main objective of full-time pedestrian street is in to
increase and highlight the social activity and liveability of public urban spaces. For that
reason, the design based on preventing the vehicular traffic inside of the area which means
that the streets will just belong to both emergency service vehicles and the pedestrians

- Part-time Pedestrian Streets It is allowed for vehicles to come streets for one specific
time where there is no parking space for cars along the streets. But loading bays are
obtainable.

- Traffic Calming Streets In such streets there are no limits to the access of motor
vehicles but they are using different methods and technique to slow down the speed of cars
by adding various colours and road structure to let motorists know that they are in traffic
calming streets.

bﬁg 24 (j:, : 4 St N Y/ 22 gL 4. &;&
Fig. 1: Pedestrian streets types :A-Full time pedestrian ,B-Part-time pedestrian streets, C-
Traffic Calming streets[11]

4.3 Walkability and its interrelation with Pedestrianisation

Walkability which is one of the approaches of pedestrianisation develop many
community and individual health benefits. For instance, the chances of increasing social
interaction by increasing the number of friends within the social environment. Adding to that,
as more people watch and walk down the street, that will reduce crime and increase safety.

In order to evaluate the interrelation between walkability and pedestrianisation it’s
essential to mention that walkability is part of strategy for pedestrianisation of the
environment. Pedestrianisation strategy needs the concentration of different dimension of
urban design from social, economic, environmental and morphological dimension. Hence, it
looks like a pattern that has to evaluate the connection before it's applied in the context. [12]
Aimed at determining what pedestrian improvements might be needed for the urban space,
identifying methods for evaluating both pedestrianisation and the demand for the pedestrian it
becomes necessary to identify the suitable methods for that. [10]

There are various approaches for the interrelation between walkability ,built environment
and pedestrianisation .For example :The Institute of Transportation and Development
Policy (ITDP), affirms that successful city starts with good pedestrian friendly environment
which embrace factors including: Streets crossing and safety (low speed, presence of
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crossing signals, tighter turns...etc).Moreover, US Green Building Rating System,
Leadership in Energy and Environmental Design (LEED) has set out workable streets
features in its portion, (LEED) for Neighbourhood Development (LEED-ND), as function of
security, attract, comfort and health that provide the walkways to users [13].

From Different parts of the world, the concept of urban and neighbourhoods’
developments differ theoretically and practically which means that LEED-ND items cannot
be applied worldwide [14]. Four group of neighbourhoods and uses fives indicators had been
categorized by Kansas City Departments of Planning and Development and Public Works as:
(Directness, Continuity, Street Crossings, Visual Interest and Amenities, and Security) and
defines various level of walkability that requires each group for a specific indicator [15].

From another perspective, the measurement of pedestrian environment at city level is
various from measuring the pedestrian system at the neighbourhood or Pedestrian District
Level. Adding to that One of the main keys to enhance any pedestrian programs is analysing
the factors that encourage people to walk. Besides, it may be possible to examine factors
influencing the decision to walk by examining the relative importance of walking obstacle.
[16]

In brief, in order to design a detailed guideline about the pedestrian facility that
interrelation directly with pedestrianization, we used indicator values extracted from the
previous data. These requirements -which are: safety, convenience, attractiveness ,
accessibility and social interaction- later reorganized and detailed into diverse indicators,
where these descriptions of detailed indicators.

5. Case Study: Arabia gated community, New Cairo City. Pedestrian-oriented gated
community

The objective of this research aimed to determine the most important requirements and
indicators concerning walkability in order to convert gated communities to pedestrianization
.Recently, Gated Communities play a significant role in New-Cairo city creating 40.3% of it,
with a total number of 227 GC [17]. The case study located in New Cairo City-fifth settlement, at
Mohamed Naguib axis .The case study is a densely populated area,

It accommodates 36 residential buildings with total of 540 apartment, a swimming pool, a
restaurant three playgrounds, social club and a mosque. It was established in 1998.

The GC is surrounded with fence and gates and is fully built and occupied.(From An
interview with Mr. M. Elmahdy Head of Arabia’s gated community management)

The urban fabric of the study area is characterized by its structural density and absence
of more spaces in-between buildings, so it is crowded with buildings permeated by a number
of pathways connecting the GC. Walkability in the case study is the particular interest, since
the community change plan from vehicle-oriented urban community to part-time pedestrian
GC.

Figure 2 Arabia GC location , New Cairo City-Source: Adapted by Authors from [18]
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The case study had been chosen due to some reasons as follows:

o GC should aim to provide better quality of life, so selecting it as a case study complying
walkability and pedestrianisation as well.

o The scale of the area under study within the community is in the range of 43.36 km? and
working on this scale can address the human aspect of the community better than a
bigger scale.

o Itaccommodates various land use which help to analyse the Gc in various ways

o The selected case study is a Part-time Pedestrian GC, as There are some pedestrian
streets which are allow for vehicles to come streets for one specific time. In this kind of
streets there is no parking spaces for cars along the streets. But loading bays are
obtainable.

o GC main purpose is to provide better quality of life, so selecting it as a case study
complying walkability and mediatisation as well.

Five phases had been illustrated to achieve the research goals.

5.1 Phase 1

Description of the existing GC walkability features:

Many visits to the GC had been done on several times through July 2022 in early
morning or afternoon or night to look at the walkability features of the GC different
conditions.

After that A field survey and observation has also been done to record all the GC
features and the actual condition of the GC.

5.2 Phase 2

Phase two is the stage of analysing the data gained in phase one to identify the
problems found in the study area causing the weakness and failure in its pedestrianisation
oriented, and the requirements which have a prominent role in solving these problems will be
listed afterwards.

Regarding the design of the GC ,it encourages walkability as it is a Part-time Pedestrian
GC it contains well designed path pedestrian although no added shaded items to provide a
comfortable walking experience as well as there are not efficient lighting or crossing facilities
or separators of pedestrian paths with motorized vehicles which led to low level of safety for
the pedestrian.

On the other hand, the GC design didn’t provide supporting infrastructure for groups
of people with disabilities or who have physical limitations with no signs for both pedestrians
or drivers. All These data and more data from the observation had been summarized in Fig 3

5,3 Phase 3:

According to our research scope and the literature as we design an approach for Enhancing
Walkability in pedestrian oriented gated communities by choosing certain indicators that
effect directly in pedestrianisation and use a detailed evaluation list measuring as shown
below in table 1

A5



Yasmin Talaat /Engineering Research Journal 17 5(September 2022) A1 — A23

number are not sufficient and not.

No appropriate uze of signs and
signals for motorists.

Pool looks pleasant

place bu::;e water is No signs for way finding or to

nndes .an. Pon'en“ted- show rules of usingthe public
2atng is not W space appropriately.

Shaded areas are not well
mamtained and don't
cover all the park space:

Fountzin it working and in
very bad coadition due to lack of
mamtenance

The gates are designed to reflect a
welcoming imprassion for users
besides lighting distribution iz good

No appropraite seating, kids area

Street width had been reduced mﬂl}‘:‘deg m:e althmslftoﬂwe
because the car parking ::ta ofs places for

Figure3: Arabia GC location , New Cairo City-Source: Adapted by Authors from [18]
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Table 1 walkability requirements ,description and indicators

Req. description indicators
Protected from  motor  There is a pavement for a pedestrian walkway
vehicles There are boundaries/separators of pedestrian paths with motorized
vehicles
Conflict-free between pedestrians and other modes of transportation
Availability of crossing  Availability of crossing facilities such as Zebra crossing, raised
facilities crossing....etc
Safety of crossing street Availability of traffic lights and traffic signs
The view is not blocked when crossing the road.
> Protected against crime There are lightings along the pedestrian walkway
Q@
[15]
@ traffic calming to slow  Narrowing corer radii reduce vehicle turning speeds as well as
down vehicle speeds pedestrian crossing distances
Availability of Buildings at the right-of-way
Gateway treatments alert drivers that they are entering a slower
area. This treatment may include signage, entry portals, speed
tables, raised crossings, and curb extensions
Design of signs appropriate use of signs and signals for both pedestrians and
motorists,
N. ~ of Upper-Level influencing the level of security by increasing street vitality
Windows -
for Gisabifiies e Remp availability
® Guiding block accessibility
2 The surface of the flatwith no bumps or holes to avoid injury
.2 | pedestrian path is -
S | comfortable The surface of the pedestrian path the slope should be as small as
% possible
o not slippery or greasy surface to avoid slipping when raining
Provide facilities for  Auvailability of benches for breaks, food/beverage kiosks
pedestrian comfortable Availability of protection from bad weather, i.e., canopy, shading
Related to  pedestrian Attractive pedestrian walkway design
2 infrastructure The pedestrian walkway design is following the surrounding
Q environment
£ Regarding the surrounding The existence of street furniture as a complement such as traffic
g environment barriers, post boxes, traffic signs, public sculptures..etc
E Cleanliness of pedestrian infrastructure such as sidewalks, trails,
crosswalks, and intersection designs.
Landscaping elements such as bushes, grass,trees..etc
availability of pedestrian Pedestrian walkways provide the closest route.
>  Ppaths
= Pedestrian walkways connected without interruption
= Connecting different Pedestrian walkways connect between buildings, transit areas,
§ elements public transportation, parking, and green space
& Signages are easy to see. Signages located in a strategic place, so it is easily visible.
— allowing a series of public ~ The pedestrian walkway environment supports community social
=3 interactions activities.
S § design of public spaces that ~ The open spaces designed as an attraction space with elements such
© £ support social activities as: playing areas, variety of plants..etc
5.4 Phase 4:

A paper questionnaire regarding users’ needs and preferences for achieving walkability
was conducted which aimed to get clear information to evaluate the real condition of the
Part-time Pedestrian community, its advantages and disadvantages. Also, One to one

A7



Yasmin Talaat /Engineering Research Journal 17 5(September 2022) A1 — A23

interview with unstructured questions has been conducted. The answers were collected from
150 respondents with various ages, genders, purpose of visit, education level, and
summarized with percentages. Answers regarding Arabia’s GC preferences for encouraging
walkability has been classified under the 5 main factors (discussed in the literature review).
The questionnaire was composed of three categories of questions: Demographic character,
walkability requirements satisfaction, and walkability requirements indicators satisfaction by
40 questions: section one consists of 5 questions shows the respondent’s profile. Then 35
questions using 5-point Likert Scale offers five different options for the respondents to
choose level of satisfaction of each indicator as followed: very dissatisfied, dissatisfied,
Neutral ,satisfied, Very satisfied
v’ Category 1: Demographic character:

Respondents
interviewed in the senese °8e

. . 100 100%
questionnaire had | o s0%
expressed reasonably | =0 80%
even gender 7 e
distribution (52 male :Z .

50%

and 48  female | + rose =y
respondents).the 20 = 30% ,
percentage of | 2 20% —
respondents 10 = [”’"i B3
regarding age was @ male female 2 lalow 2029 2028 4043 soabove
highest in the 40-49 B gender age
years as 55% ,while
the lowest was for over 50 years with 8% . Fig4: Age and gender from questionnaire
responses

The Purpose of visiting shows 55% for residents and 35% for tenants and all the other
purposes  percentage

100%

were less than 6% Purpose of visit Frequency of visit
.Besides,90% of ™ T

respondents  claimed = ** -

that they wvisited the = " o

case study daily, while = 55% 60%

the lowest average was = o

for 1-2 days per week = o

visitors and 1 day per = o |

month as well as 20% 10;/:

showninFig4 & Fig5 e E=====

@ 1-2 days days per week [ At weekend

@work @tenants B shopping Clresident @other @1 day per month

Fig 5: Purpose and frequency of visit from questionnaire responses

v’ Category 2: walkability requirements degree of satisfaction:

In terms of this category, the results of the survey were collected and summarized in the
form of tables. the respondents answered the questions as shown in Table 2
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Table 2: Questionnaire responses
walkability requirements satisfaction level

Requirements |very dissatisfied Neutral |satisfied Very Total
dissatisfied satisfied responses
No. % No. % No. % No. % No. % No. %
safety 1201 80 | 25 | 16 | 5 3 - - - - 150 | 100

Convenience 65 43 50 32 20 13 8 5 7 4 150| 100
Attractiveness 55 36 40 26 22 15 17 12 16 10 150 100
Accessibility 20 14 28 19 30 20 36 24 36 24 150 100

Social 30 20 18 12 15 10 52 34 35 23 150 100
Interaction

The preponderance of participants (80%) confirmed that they are not satisfied with
safety requirements ,while Social Interaction considered as the most satisfying factor (12%).

v Category 3: walkability indicators satisfaction:
1st requitement: Safety

Perceived road safety impacts walking and cycling levels in the community,
particularly The presence of appropriate well-designed walking and crossing facilities can
encourage pedestrians to walk. Cross traffic intersections needed mostly in order to control
and reduce pedestrian crashes include the need to. Designing Wider lanes and higher speed
limits have a significant interact with higher accident rates and a reduced sense of safety.
[19]

30

- I I m
‘ ,1 ,1

|

J

o | (0 U0 T

pavementsfora boundariesof  Conflict-free Availability of  Availability of  not blocking Presence of Narrowing Availability of Gateway use ofsigns and level of security

pedestrian  pedestrian paths between crossing facilities traffic lights and  view while lightings comerradi  Buildingsatthe treatments signals by validation of
walkway pedestrians and traffic signs crossing the right-of-way upper-level
streets road windows

20

10

o

B Very dissatisfied dissatisfied Neutral satisfied W Very satisfied

Fig 6: walkability satisfaction indicators: 1st requitement: Safety

As shown in Fig 6, the data was collected, showing the degree of dissatisfaction of
each applying sufficient light almost 88% which is the higher degree.

From the observation stage. it was clear that the lighting distribution isn’t sufficient
to make people feel safe so it decreases walkability. On the other hand, the percentage of the
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dissatisfaction of availability of crossing facilities had the lowest degree because most of the
Arabia’s GC streets is just 2 lanes street S0 the respondents think that it is no as important as
the other requirements.

2 " requirement: Convenience:

The state of the pedestrian path indicates the existence and quality of the access road.
Not just does the pathway exist, but also how it is and how it works.

Besides, the existence of obstructions, path width, the cleanliness and maintenance and
the conditions of the surface that could affect the walking and so on that could make the
pedestrians circumstances more attractive and the supporting for disabilities or wheel chaired
people (for examples: tracks for the blind, wheel chair accessibility) [20] as shown in fig 7

100
90 88

80

70
70 oo
64

60
57 53
so -l

a0
40 38

31

20 [—
26
23 24

20 g 20 20 20
20 16 .

14
12

10 10
10 2 7 7 5 2 B
0.5 0 2 0 0
Ramp availability Guiding block accessibility flat withno bumps to  The slope of pedestrian  traffic calming toslow  Availability of benches  Availability of protection
avoid injury path assmallas possible  down vehicle speeds from bad weather

Fig 7: walkability indicators satisfaction: 2 " requirement: Convenience
From Fig 8, the data gathered showing the degree of satisfaction of each requirement. It is
seen that the percentage of the satisfaction of indicator of providing facilities for helping
pedestrian being comfortable was 68% which is the higher degree, this percentage due to lack
of any benches ,shading areas, garbage bin .....etc While, the percentage of the satisfaction
of supporting infrastructure for disabilities had the lowest degree.

3" requirement: Attractiveness A well-designed soft scape is playing A significant role
of the built environment is outdoor greenness. Not only is it visually appealing., vegetation
and trees lower temperatures, spread shadows, and improve air quality. [21]

As shown in Fig 8 regarding attractiveness, it had been shown that both of the requirements
had almost the same degree of satisfaction which are: attractiveness related to the
surrounding environment and regarding infrastructure as the GC due to lack of existence of
street furniture as a complement such as traffic barriers, post boxes, traffic signs, public
sculptures...etc moreover soft landscape need maintenance
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100
90
80
70

60 ﬂ

50

40

30

20

10

||
||
||
||
L

. | N
Attractive The pedestrian  The existence of Cleanliness of
pedestrian walkway design is street furniture as pedestrian
walkway design following the a complement infrastructure

surrounding
environment

| Very dissatisfied dissatisfied Neutral satisfied W Very satisfied

Fig 8: walkability indicators satisfaction: 3rd requirement: Attractiveness
4" requirement: Accessibility:

Multiple intersections between connectivity and various public services and equipment
has to be provided by the built environment The ability to walk constantly to the destination
is the most important dimension of the possibility of walking and determine the possibility of
walking trip. Consequently, to promote walking and physical activity, the built environment
must provide relaxing paths for pedestrians., vehicle speed limits, well-designed road
crossings, and suitable
lighting. Footpaths should not 00
be too long, and paths to
destinations should be o

80 78 -

reasonably direct. One feature I 75
of connectivity is the density
of intersections in a specific
area, which makes navigation
and accessibility much more
direct and navigable due to

smaller blocks. [22] " 20
As appears from Fig 9

concerning Accessibility, It * 15 =
has been demonstrated that 1w . 1 . —

the factor regarding signages = [0 _ m _ | —
rated as the most dissatisfied Connecting different  availability of pedestrian  Signages are easy to see.
factor  ,while  Pedestrian elements paths

Walkways connect between m Very dissatisfied dissatisfied Neutral satisfied W Very satisfied
buildings, transit areas, public
transportation, parking, and
green space has the most
satisfied rate.

60

50

40 40

10

Fig 9: walkability indicators satisfaction: 4th
requirement: Accessibility
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5™ requirement: Social Interaction

Walkability makes neighbourhoods encourage higher frequent and longer interactions
between members of a society and make them more sociable, enabling for better connection
At the same time, an obviously negative correlation between walkability and sociability can
be a result of socioeconomic, and ethnic contexts, considerably exceeds the positive influence
of the physical environment on social relations. [23]

It’s obvious that the user’s needs public spaces in order to encourage social interaction ,on the
other hand ,a high rate of satisfaction had been noticed for allowing public interaction due to
the GC design which contains social club/

100

90 88

50

2 2 1
0 (]
o — —

The pedestrian walkway environment supports The open spaces designed as an attraction space with
community social activities. elements such as: playing areas, variety of plants..etc

W Very dissatisfied dissatisfied Neutral satisfied W Very satisfied

Fig 10: walkability indicators satisfaction: 5" requirement: Accessibility
5.5 Phase 5: Suggestion for a development program

From the previous phases we
had been choose some of the Zonel
indicators which ranked as the most
important one in order to reach the
research’s goal.

By analysing the layout
components, we divided the layout
in to four zones even they are not the
same area , but selecting them cause
they the most important indicator
which need improvement.

Fig 11::Dividing the layout to four zones -
Source: Author adapted form [18]

Zone2 Zon
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Every zone consists of different three problems extracted from all the five requirements:

A-Signage shouldn’t be
installed within foot path
but only at the edge of it

B-Ramps should have a
slip-resistant surface and
should not allow water
accumulation

C- Street Lighting to
produce quick, accurate
and comfortable visibility
at night.

Fig 12:Zone 1 analysis:
problems and suggestions

A-Signage shouldn’t be installed
within foot path but only at the
edge of it

B-Ramps should have a slip-
resistant surface and should not
allow water accumulation

C- Street Lighting to produce
quick, accurate and comfortable
visibility at night.

Fig 13::Zone 2 analysis: problems and
suggestions.
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A-Colourful soft scape with
various path’s pedestrian can bring
life and excitement to the area

B-It had been proven that the
movement of natural water releases
Negative lons that aid the body and
mind in healing besides it is
considered to be a lightning rod

C- Complementary street furniture
such as benches can enhance green
spaces and encourage people to
engage with the environment

Fig 15::Zone 3 analysis: problems and
suggestions.

Al4

A-Using pedestrian crossing act as
traffic calming measures that allow
the people to cross the road it can
designed in different colours and
shapes

B-Air condition cover reinforce
facades aesthetic image and this
cover can be used in electric boxes
too

C- Garbage bins at right places and
at frequent intervals help to keep
the streets clean.

Fig 14::Zone 3 analysis: problems and
suggestions
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The results of the previous phases had been collected and summarized in the form of
table which indicate the level of importance of each indicator

R [Indicators R |Indicators
There is a pavement for a T Attractive pedestrian D
pedestrian walkway [2% walkway design [
S [35%
[s25 [7e%
. " 0%
boundarics from pedestrian [Ty The pedestrian walkway | g'y‘“‘“
paths with motorized E3 = desigm is following the ™
vehicles 3% surrounding environment \42%‘
Conflict-free between | 23% =
. 20% i 10%
pedestrians and other modes 57 l o The ?M“ence of street | [5% .
of transportation T5en ¢ furniture as a complement 55
[315% gsuchas traffic barriers, post 25%
Avfﬁi_la_hility of crossing [2% = Aboxes.... ‘ =
facilitics such as Zebra {m ’ E Cleanliness of pedestrian — [60%
crossimg, ....ele 2 Hinfrastructure such as B
g s
Availability of traffic lights — 4% < sidewalks, trails. ... = [10%
and traffic signs %
[ 243
| 165
The view is not blocked = 0% R | Indicators
when crossing the road. [ 4
- T T i [s%
z oo Connecting different [
& There are lightings along the :: elements ED
pedestrian walkway. = [a0% -
345 5 oo x
l I avallability of pedestrian . 7%
Narrowing corner radii o Isa paths T
reducc vehiclc turning [a0% Z & 23
speeds 35% =
i [7% -2 Signages are easy to see. % =
Availability of Buildings at = [ g E
the right-of-way % 4 [40%
[a% T 50%
0%
Gateway treatments alert = T
drivers to cnter a slower El R |Indicators
area. ‘ oo
15% -
appropriale use of signs and T S8 5 The pedestrian walkway oo 20
signals for both pedestrians [15% ‘| environment supports 0%
and motorists - 0% E community social activities. 5%“%
influencing the level of o [ 5% £ The open spaces designed Txﬁi
Sﬂ_g_ﬂiy by increasing strect [15% | -§ as an attraction space with [o%
vitality 35% sl [35%
T 3 & elements [

Table 3: the level of importance of each indicator- Source: By author

6. Conclusion

Walkability reflects overall walking conditions in an area. Pedestrian facilities,
pavement for a pedestrian walkway, roadway conditions, supporting infrastructure for
disabilities, land use patterns, community support, security, existence of street furniture as a
complement such as traffic barriers, post boxes, traffic signs, public sculptures, waste
receptacles....etc and comfort walking are the main indicators that effect Walkability.

Hence, In order to identify and create a safe and desirable walking environment, the
pedestrians are the most appropriate group to assess their perception, knowledge, and attitude
towards the streets, thus this research’s main goal is investigating whether the existing
pedestrian requirements in urban areas are ready to integrate walkability. From the other hand
walkability brings larger environmental, economic and social benefits for its urban spaces
and environment as well

So, to design a detailed guideline about the pedestrian facility that interrelation directly
with pedestrianization, the researchers used indicator values extracted from the literature
study. These requirements -which are: safety, convenience, attractiveness, accessibility and
social interaction- later reorganized and detailed into diverse indicators, where these
descriptions of detailed indicators as illustrated in Fig 16
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Narrowing corner radii reduce vehicle turning speeds as well to avoid slipping when raining post boxes, traffic signs, public

as pedestrian crossing distances O Availability of benches for sculptures..etc

Availability of Buildings at the right-of-way breaks, food/beverage kiosks ' O Cleanliness of pedestrian

Gateway treatments alert drivers that they are entering a O Availability of protection from infrastructure such as sidewalks,
slower area. This treatment may include signage, entry bad weather, i.e., canopy, trails, crosswalks, and intersection

oo

portals, speed tables, raised crossings, and curb extensions shading designs.
U appropriate use of signs and signals for both pedestrians and U Landscaping elements such as
motorists, bushes, grass,trees..etc
U influencing the level of security by increasing street vitality
| 1-safety | walkability indicators
__________________________________________ .
i o [ 3 —
W5 Socialinteraction ) RN W A=Accessability |
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O The bedests " i " " i al 1 U Pedestrian walkways provide the closest route.
:f F_’s estrian walkway environment supports community socia i O Pedestrian walkways connected without interruption
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U The open spaces designed as an attraction space with elements such areas. public transportation. parking. and areen space
as: playing areas, variety of plants..etc ! reas P P » P B, and gEeen spac
! : O Signages located in a strategic place, so it is easily visible.

Pedestrianisation

Fig 16:The purposed approach for Enhancing Walkability in pedestrian oriented gated communities

By choosing part-time pedestrian Gated community, we applied these indicators in order
to measure the most important indicators for enhancing walkability which are: Adding
boundaries/ separators of pedestrian paths with motorized vehicles ,design a conflict-free
between pedestrians and other mode of transportation such as motorcycles and vehicles.

Availability of crossing facilities should be applied besides applying traffic lights and signs.

On the other hand, narrowing corner radii can reduce vehicle turning speeds as well as
pedestrian crossing distance. The case study needs Gateway treatments which alert drivers
that they are entering a slower area. This treatment may include signage, entry portals, speed
tables, raised crossings, and curb extensions.

Moreover, not all the requirements and its element’s description had the same level of
importance ,so from the study stages we determined it along every requirement as shown in
Fig 17
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Fig 17: The level of importance for
every requirement

-l Importance

At the end, the main purpose ofanalysmg the walkability indicators is to understand

how walkability can expand our knowledge on how to measure and assess sustainability in
the built environment. In other words, creating more liveable pedestrian environments.

7. Recommendations:

The study’s output shall be useful for both urban designer and architectures as well in
order to determine the problems facing walkability. To improve walkability and
pedestrianisation local governments, sometimes with funding and technical support of
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regional or state/provincial transportation agencies must work together. It usually begins with
Nonmotorized Planning to identify problems and prioritize projects which mean turning to
full or part time pedestrian oriented or at least traffic calming streets.

8. References:

1.
2.

10.

11.

12.

13.

14.

Gehl, J. (2013). Cities for People. Washington DC: Island Press. p 45-55

Quednau, R. (2010). Why Walkable Streets Are More Economically Productive.
Strong Towns Article p 12-20

Litman, T. A. (2016). Evaluating Transportation Land Use Impacts: Considering the
Impacts, Benefits and Costs of Different Land Use Development Patterns (Vol. 1).
Victoria: Victoria Transport Policy Institute,p36-38

Doulabi, S., Hassan, H. , Mark R. Ferguson, Razavi, S., and Paez, A. (2021).
Exploring the determinants of older adults’ susceptibility to pedestrians’ incidents.
Accident Analysis & Prevention. ISSN: 0001-4575, vol. 155, pp. 106100. DOI:
https://doi.org/10.1016/j.aap.2021.106100. Available at:
https://www.sciencedirect.com/science/article/pii/S0001457521001317.

Frank, L. (2010). Streetscape Design: Perceptions of Good Design and Determinants
of Social Interaction. Master, at Arts in Planning, University of Waterloo, Waterloo,
Ontario, Canada.

Thabet, A. (2021). Reimaging Streets: A Design Approach for Enhancing
Walkability in old Cities, Case Study: EI Gomhouria Street, Mansoura. MEJ.
Mansoura Engineering Journal. ISSN: 1110-0923, vol. 46 (2), pp. 46-57.
Doi:https://doi.org/10.21608/bfemu.2021.169740.

Cleland, V. J., Timperio, A. & Crawford, D. 2008. Are Perceptions of the Physical
and Social Environment Associated with Mothers Walking for Leisure and for
Transport? A Longitudinal Study. Preventive Medicine. 47(2): 188-193.

Ruckelhaus, W. D. 1989. Toward a Sustainable World. Scientific American,
September. 114-120.

Iranmanesh, N.(2008). Pedestrianisation a great necessity in urban designing to create
a sustainable city in developing countries, 44th ISOCARP Congress.
http://www.isocarp.net/Data/case_studies/1130.pdf

Miyakoda, A. 2004. A Pedestrian Friendly Environment for Downtown Baton Rouge,
Master thesis, B.D. Kobe Design University.

Ranmanesh, N.(2008). Pedestrianisation a great necessity in urban designing to create
a sustainable city in developing countries, 44th ISOCARP Congress.
http://www.isocarp.net/Data/case_studies/1130.pdf

Refaat, H., Kafafy,N.(2014). Approaches and Lessons for enhancing walkability in
cities: a Landscape Conceptual Solution for Talaat Harb Street, Cairo. International
Journal of Education and Research, 2 (6). 301-322.
http://www.ijern.com/journal/June- 2014/24.pdf

Manuel,J., Sarachaga, D. and Castro, D.(2018), valuation of LEED for
Neighbourhood Development and Envision Rating Frameworks for Their
Implementation in Poorer Countries, DOI:10.3390/su10020492

Our Cities Ourselves, Ten Principles for Transport in Urban Life. (2002). The Future
of Transportation in Urban Life. Institute of Transportation and Department Policy
(ITDP) Gehl Architects.

Al18


http://www.isocarp.net/Data/case_studies/1130.pdf
http://www.isocarp.net/Data/case_studies/1130.pdf
http://www.ijern.com/journal/June-%202014/24.pdf

15

16.

17.

18.

19.

20.

21.

22.

23.

Yasmin Talaat /Engineering Research Journal 17 5(September 2022) A1 — A23

. C.E.Kelly M.R.Tight F.C.Hodgson M.W.Page.(2010). A comparison of three methods
for assessing the walkability of the pedestrian environment, Institute for Transport
Studies, University of Leeds, Leeds, LS2 9JT, UK.
https://doi.org/10.1016/j.jtrange0.2010.08.001

Nyagah, Peris. (2015) "A Multi-~Procedural Approach to Evaluating Walkability and
Pedestrian Safety”.UNLV Theses, Dissertations, Professional Papers, and Capstones.
2568.http://dx.doi.org/10.34917/8220148

Ibrahim, 1. G. (2011). Testing The Validity Of The Impacts Of Gated
Communities On Urban Development In Egypt

Google map:
https://www.google.com/maps/place/Arabia+Compound,+New+Cairo+1,+Cairo+Gov
ernorate+4725402/@30.0175605,31.4772866,17z/data='3m1!14b1!4m513m4!1s0x145
822e4ce6694¢3:0x5f919d65d7c402ac!8m?2!3d30.017351814d31.4795378-Acceseed7-
2022

Southworth, M. (2005). Designing the Walkable City. J. Urban Plann. Dev. 131, 246—
257. d0i:10.1061/(asce)0733-9488(2005)131:4(246)

Kim, E. J., and Kim, H. (2020). Neighborhood Walkability and Housing Prices: A
Correlation Study. Sustainability 12, 593. doi:10.3390/su12020593

Rahnama, MR. Razzaghian, F. (2012). Ecological Analysis of Urban Parks (Case
Study: Mashhad Metropolitan, International Journal of Applied Science and
Technology Vol. 2 No. 7

Cubukcu, E., Hepguzel, B., Onder, Z., & Tumer, B. (2015). Active Living for
Sustainable Future: A Model to Measure Walk Scores via Geographic Information
Systems.  Procedia: Social and Behavioral Sciences, 168, 229-237.
doi:10.1016/j.sbspro.2014.10.228

Masoud, H., et al. (2011) Harnessing Synthetic Cilia to Regulate Motion of
Microparticles. Soft Matter, 7, 8702-8708.

A19


https://www.sciencedirect.com/science/article/abs/pii/S0966692310001201#!
https://www.sciencedirect.com/science/article/abs/pii/S0966692310001201#!
https://www.sciencedirect.com/science/article/abs/pii/S0966692310001201#!
https://www.sciencedirect.com/science/article/abs/pii/S0966692310001201#!
https://doi.org/10.1016/j.jtrangeo.2010.08.001

Yasmin Talaat /Engineering Research Journal 17 5(September 2022) A1 — A23

Abstract 1:

Questionnaire:

Measuring the level of satisfaction of walkability requirements and indicators in order to enhance
Arabia Gated community -New Cairo City as a Part-time Pedestrian Gated community

Walkability simply defined as: “a measure of how friendly an area is to walking”. There are many
requirements and indicators concerning walkability which are important to improve it in order to
convert gated communities to pedestrianization which effect environmentally, socially and
economically on urban spaces .
We Highly appreciate your participation in the survey to help us in measuring the level of satisfaction
of walkability requirement and indicators in Arabia Gated community

Section 1:Demographic character:

1.1 What is your name? (optional)
1.2 What is your gender?

o Male o Female

1.3 What is your age?

o Below 20 o 20-29 o 30-39 o 40-49 o Above 50
1.4 What is the purpose of visiting Arabia Gated community?

o Work o tenants o shopping o resident o other
1.5 How often do you visit Arabia Gated community?

o Daily o 5days per week o 1-2 days per week o At Weekend o 1 day per month

Section 2: walkability indicators satisfaction:
Reqgarding safety requirements in the case study:

2 Rate your satisfaction about:

2.1 Existence of pavements for a pedestrian walkway
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.2 Availability for boundaries/separators of pedestrian paths with motorized vehicles
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.3 Conflict-free between pedestrians and other modes of transportation
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.4 Availability of crossing facilities such as: Zebra crossing, raised crossing....etc.
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.5 Availability of traffic lights and traffic signs
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.6 The view is not blocked when crossing the road.
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.7 Presence of lightings along the pedestrian walkway
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.8 Narrowing corner radii in order to reduce vehicle turning speeds as well as pedestrian crossing
distances
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Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.9 Availability of Buildings at the right-of-way with articulated facades indicate that a street is in an
urban environment, not a highway.
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.10 Gateway treatments which alert drivers that they are entering a slower area. This treatment may
include signage, entry portals, speed tables, raised crossings, and curb extensions
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.11 appropriate use of signs and signals for both pedestrians and motorists
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.12 influencing the level of security by validation of upper-level windows which increase street
vitality
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

Regarding Convenience requirements in the case study:
2.13 Ramp availability for people with disabilities or who have physical limitations
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.14 Provide supporting infrastructure for Guiding block accessibility
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.15 The surface of the pedestrian paths is flat with no bumps or holes to avoid injury
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.16 Designing of the slope in pedestrian path should be as small as possible
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.17 Avoid slipping when raining by not using slippery or greasy surface
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.18 Provide facilities to comfort people such as benches for breaks, food/beverage kiosks ...etc
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.19 protection from bad weather for example: canopy, shading ....etc
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

Regarding Attractiveness requirements in the case study:
2.20 Attractive pedestrian walkway design
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.21 The pedestrian walkway design is following the surrounding environment
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.22 The existence of street furniture as a complement such as traffic barriers, post boxes, traffic
signs, public sculptures, waste receptacles....etc
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.23 The Cleanliness of pedestrian infrastructure such as sidewalks, trails, crosswalks, and

intersection designs.
Very satisfied satisfied Neutral dissatisfied Very dissatisfied
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2.24 Landscaping elements such as bushes, grass, trees, palms.. etc
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

Reqgarding Accessibility requirements in the case study:

2.25 Pedestrian walkways provide the closest route.
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.26 Pedestrian walkways connected without interruption
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.27 Pedestrian walkways connect between buildings, transit areas, public transportation, parking, and
green space
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.28 Signages located in a strategic place, so it is easily visible.
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

Regarding Social Interaction requirements in the case study:
2.29 The pedestrian walkway environment supports community social activities.
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

2.30 The open spaces designed as an attraction space with elements such as: playing areas, variety of
plants, seats that facilitate interaction and water element
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

Section 3: walkability requirements satisfaction
3.1 How do you rate safety satisfaction Arabia’s gated community?
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

3.2 How do you rate Convenience satisfaction in Arabia’s gated community?
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

3.3 How do you rate Attractiveness satisfaction in Arabia’s gated community?
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

3.4 How do you rate Accessibility satisfaction in Arabia’s gated community?
Very satisfied satisfied Neutral dissatisfied Very dissatisfied

3.5 How do you rate Social Interaction satisfaction in Arabia’s gated community?
Very satisfied satisfied Neutral dissatisfied Very dissatisfied
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